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Frontier/Verizon Application, A.15-03-005
Frontier Responsesto ORA Data Request No. 014
September 8, 2015

Frontier Communications Corporation and Frontier Communications of America, Inc.
(collectively, “Frontier”) hereby responds to the Office of Ratepayer Advocates ("ORA") data
requests labeled “Data Request No. 014 —Question related to Rebuttal Testimony of John M.
Jureller.,” For ease of reference, this set will be referenced herein as “ORA 014.” Frontier
received this request late on the afternoon of Friday, September 4, 2015 the day before athree-day
holiday weekend and ORA has demanded a response on the next business day following the three-
day weekend. Frontier objects to this inadequate response time, especially since the question
pertainsto Frontier’s rebuttal testimony, which ORA had in its possession for eleven days before
issuing this request. Notwithstanding the irregular and unreasonable timing surrounding this data
request, and ORA’s arbitrary insistence that it be provided within such a short period of time,
Frontier has accommodated ORA's request is responding on the requested date of September 8,
2015.

Frontier has undertaken a good faith review of the questionsin ORA 014, and Frontier
hereby responds to each of the questions subject to general objections presented below and any
specific objections provided with the individual responses. Frontier is providing responsive
documents contemporaneously with these narrative responses, as further described below.

GENERAL OBJECTIONS

Frontier objects to the question in ORA 014 to the extent that it calls for irrelevant
information that is beyond the scope of this proceeding or which is otherwise not reasonably
calculated to lead to admissible evidence in this proceeding. Frontier objectsto ORA 014 to the
extent that it isinterpreted to impose unreasonable burdens on Frontier and/or to the extent that
the question requestsinformation that is beyond Frontier’s possession, custody, or control.
Frontier further objectsto this request to the extent that it calls for information protected by
attorney-client privilege, work product privilege, an/or any other applicable protection or
privilege. Frontier also objectsto ORA 014 to the extent that it is vague, ambiguous, or reliant
upon vague or ambiguous definitions. Frontier specifically objectsto any instructions or
definitionsin ORA 014 to the extent that they purport to impose any obligations greater than
those provided by the applicable rules and decisions of the Commission, the California Code of
Civil Procedure or California Evidence Code, and any other statutes, orders, rules or laws
governing the proper scope and extent of discovery in Californiaand this proceeding. Frontier
also objects to the inadequate response time associated with this request. Customary response
time associated with data requests in Commission proceedingsis generally 10 business days, yet
ORA has served this Data Request on the Friday afternoon of athree-day holiday weekend and
requested this information to be provided on the next work day following.

To the extent that ORA 014 seeks information regarding entities, services, and/or facilities
that are not subject to the California Public Utilities Commission’s (“Commission”) jurisdiction,
Frontier objects on the grounds that thisinformation beyond the scope of proper inquiry under Public
Utilities Code Sections 851 through 854, and/or outside the reasonabl e scope of this proceeding.
Frontier’s responses to questions regarding matters that are subject to these jurisdictional,
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statutory, and scoping objections should not be interpreted to constitute awaiver of these
objections, nor does Frontier concede that any of thisinformationis properly subject to discovery,
validly admissible, or otherwise proper for consideration in this proceeding.

Subject to and without waiving the above objections, Frontier responds as set forth
below. Frontier reserves the right to offer additional objections and/or supplemental responses to
ORA 014 at any time and further reserves the right to challenge the relevance and/or
admissibility of the information provided herewith to the issuesin the proceeding.

DATA REQUEST

ORA 14.1. On pg. 7 (lines 24 -26) and pg. 8, (lines 1-2) of Mr. Jureller’s rebuttal testimony,
he statesthat " The Transaction terms already account for the condition of Verizon's
California network. The purchase price and other termsin the SPA were negotiated in

light of the current condition of the Verizon assets and operationsthat Frontier is
acquiring. Frontier incorporated its assessment of the quality of the Verizon network in the
priceit waswilling to pay."

(a) Please provide the specific quantitative estimate or assumptionsthat Frontier had
relied upon to " account for the condition of Verizon's California network™ in its
negotiations with Verizon.

(b) Please provide the following:
i. All specific facts, data, survey reports, and any other documents or memor anda,
studies or analysis upon which Frontier had relied in developing the quantitative
information that isbeing requested in (a) above.

ii. Includein thisresponse the name(s) of theindividual(s) who wereinvolved in the
preparation of the quantitative estimates or assumptionsthat wereused in the
negotiation, and the date(s) when such analyses were undertaken.

iii. Indicate which, if any, of the Frontier witnesses wereinvolved in thiswork. For
those witnesses who wer e not involved in thiswork, provide any infor mation
regarding the analyses and results thereof that was provided to such witness(es) in
connection with testimony preparation.

OBJECTION: Frontier objectsto this data request to the extent it seeks privileged
information protected by attorney/client privilege or work-product protection, or whichis
subject to any other legal privilege or limitation on its disclosure. Frontier further objects
to this data request on the grounds that the request is unduly burdensome, overly broad,
and presents unreasonable compliance burdens to the extent that the request is not limited
by scope or time. Frontier also objects to the term "assumptions,” which is vague and
ambiguous, undefined, and potentially boundless in meaning. Subject to and without
waiving these objections, Frontier responds as follows:

RESPONSE:

Frontier’s due diligence prior to the announcement of the proposed transaction
occurred over several weeks and involved more than 100 Frontier representatives and
1047410.1 104740v1



employees, including representatives from Accounting, Operations, Engineering,
Customer Care Centers, Carrier, Human Resources, I T, Real Estate Regulatory, Tax and
Legal, aswell asoutside legal, accounting, and transaction advisors, who reviewed
documents and information provided by Verizon related to the operations to be acquired.
Frontier has considerable experience in similar transactions over the years and it can
review the approximate age of the network plant, the trouble reports, and the services
provided, to get a good sense of the network. Frontier representatives reviewed publicly
available information on the Internet and from other sources, and drew from Frontier’s
experience in previously acquiring Verizon’s operations in 14 states and its experience
running those operations. In addition, subject matter experts from Frontier and Verizon
met numerous times, in person and telephonically, to discuss due diligence and
operational issues among other matters. In the course of itsreview, Frontier considers a
myriad of financial and performance data related to the operations to be acquired as was
reflected in extensive detail in the Frontier Board of Directors materials and financial
appendices accompanying those documents previously produced to ORA in response to
ORA Set 1, Question 3 in the attachment labeled “ORA Set 1 No 3 BOD Material
Lawyers Only Confidential” on April 23, 2015. Among other factors was the purchase
price, which represented 5.9x 2014E EBITDA. The price was based on the totality and
aggregate business operations being acquired in Florida, Texas and California. As
discussed in Mr. Golob's testimony filed on August 24th, Frontier's examination of
Verizon Cdifornias network assets and facilities since the transaction was announced in
February has not uncovered any significant issues or problems that would result in the
Company dtering its assessment of the value of the transaction.
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Christopher Creager
SVP West Area Operations
Strategic Initiatives

verizon

One Verizon Way
Basking Ridge, NJ 07920
908.559.1171

August 26, 2015
VIA Electronic Mail

Marlene H. Dortch

Secretary

Federal Communications Commission
445 12" St. SW

Washington, DC 20554

Re: Connect America Fund, WC Docket No. 10-90
Dear Ms. Dortch:

Pursuant to the Wireline Competition Bureau’s April 29, 2015 Public Notice announcing the offers of model-
based Phase Il Connect America Fund (“CAF”) support to price cap carriers, Verizon hereby conditionally
accepts the CAF offer in California of $31,978,057 annually and the offer in Texas of $16,576,929 annually.

As background, on February 5, 2015, Verizon and Frontier entered into a Securities Purchase Agreement
(“Purchase Agreement”). Under the Purchase Agreement, Frontier will acquire all the ownership interests of
certain of Verizon’s subsidiaries, including Verizon California Inc. (“Verizon California”) and GTE Southwest
Incorporated d/b/a Verizon Southwest (“Verizon Texas”), and these companies will become wholly-owned
indirect subsidiaries of Frontier (the “Transaction”).” While Verizon and Frontier continue to work to swiftly
obtain all necessary approvals for the Transaction, the Commission’s deadline for CAF Phase Il acceptance is
occurring prior to Verizon and Frontier obtaining all such approvals.

Verizon’s acceptance is thus expressly conditioned upon issuance and acceptance of Regulatory Approvals
for the Transaction by December 31, 2015. Regulatory Approvals are the regulatory approvals required to
consummate the transaction in accordance with its terms, including approval of the Transaction by the FCC
and the California Public Utilities Commission. Verizon will notify the Bureau if these conditions have been
satisfied.

Verizon requests that the Universal Service Administrative Company (“USAC”) defer all CAF payments until
Verizon and Frontier close the Transaction. Upon written notification to the Bureau that the Transaction has

! See Wireline Competition Bureau Announces Connect America Phase Il Support Amounts Offered to Price Cap Carriers to
Expand Rural Broadband, Public Notice, 30 FCC Rcd 3905 (Apr. 29, 2015) (“Public Notice”).

? See Verizon Communications Inc. and Frontier Communications Corporation, Consolidated Application for the Partial
Assignment and Transfer of Control of Domestic and International Section 214 Authorizations, WC Docket No. 15-44 (Feb.
25, 2015).



closed, USAC would then pay Frontier the deferred CAF amounts.® In the event that the conditions of this
acceptance are not satisfied, the parties request that upon receipt of written notice from Verizon that the
conditions have not been satisfied, USAC will reinstate Verizon’s Connect America Fund Phase | Frozen
Universal Service support in California and Texas and resume payment to Verizon of these amounts.

Consistent with the FCC’s decision concerning the Connect America Fund Phase Il in the above-referenced
proceeding,” when the conditions of this acceptance are satisfied, Verizon California and Verizon Texas
commit to satisfy the associated service obligations and acknowledges that failure to meet such service

obligations may result in penalties and/or enforcement actions.

We look forward to working with the Commission throughout this process in order to maximize this
opportunity to deliver broadband service to rural America.

Sincerely,

Q N pudl

Christopher Creager

3 Cf. Public Notice; Connect America Fund, Report and Order, 29 FCC Rcd 15644 919 92-93 (2014) (allowing carriers to defer a
lump sum payment until calendar year 2016).

* See Public Notice; see also Connect America Fund, Report and Order, 28 FCC Rcd 721199 23-29 (adopting procedures for
price cap carriers to accept Phase Il support via the state-level commitment).
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( : N EWS from the Federal Communications Commission

Media Contact:
Mark Wigfield, (202) 418-0253
mark.wigfield@fcc.gov

For Immediate Release

AT&T Accepts Nearly $428 Million in Annual Support from Connect America
Fund to Expand and Support Broadband for Over 2.2 Million Rural Consumers in
18 States

WASHINGTON, August 27, 2015 — AT&T, Inc. has accepted $427,706,650 in annual, ongoing
support from the Connect America Fund to expand and support broadband for over 2.2 million of
its rural customers.

The Connect America Fund support will enable AT&T to deliver broadband at speeds of at least
10 Mbps for downloads and 1 Mbps uploads to over 1.1 million homes and businesses in its rural
service areas where the cost of broadband deployment might otherwise be prohibitive.

“AT&T’s acceptance of close to one-half billion dollars annually from the Connect
America Fund represents a huge investment in broadband for its rural customers,” said
FCC Chairman Tom Wheeler. “This is one of the largest amounts accepted by any
company. The financial support provided by American ratepayers will bring significant
benefits to AT&T’s rural communities, and we urge state and local leaders to help
communities realize these benefits by facilitating the broadband buildout.”

Below is the amount of annual support provided by the offer and number of homes and
businesses served by state:

Total Homes and Amount of Support
State Businesses Reached (in dollars)
AT&T Total 1,117,806 $427,706,650
AL 66,766 $23,161,780
AR 51,792 $21,350,835
CA 141,540 $60,240,434
FL 25,473 $8,485,813
GA 67,402 $25,345,199




IL 19,077 $8,932,507
IN 45,136 $17,576,788
KS 35,375 §18,942,367
KY 84,333 $30,962,548
LA 74,978 $27,907,591
MI 86,635 $29,750,677
MS 133,981 $49,772,592
NC 13,139 $3,498,889
OH 37,603 $14,802,500
SC 30,458 $9,689,453
TN 81,173 $26,137,862
TX 98,432 $42,078,424
WI 24,513 $9,070,392

Like telephone service in the 20th Century, broadband has become essential to life in the 21st
Century. But, according to the FCC’s latest Broadband Progress Report, nearly one in three rural
Americans lack access to 10/1 broadband, compared to only one in 100 urban Americans. The
Connect America Fund is designed to close that rural-urban digital divide.

The FCC’s traditional universal service program succeeded in ensuring telephone network
coverage in rural America by providing subsidies where the cost of service would otherwise be
prohibitive. In late 2011, the FCC modernized the program to support networks capable of
providing broadband and voice services, and created the Connect America Fund to efficiently and
effectively administer that support to expand broadband in rural areas where market forces alone
can’t support expansion.

Over the next six years, Phase II of Connect America will provide more than $9 billion to expand
broadband-capable networks throughout rural America nationwide, all without increasing the cost
of the program to ratepayers. Overall, the FCC’s Universal Service Fund allocates $4.5 billion
annually through various universal service programs for high-cost areas to support voice- and
broadband-capable networks in rural America.

Carriers receiving Connect America Fund support must build out broadband to 40 percent of
funded locations by the end 2017, 60 percent by the end of 2018, 80 percent by the end of 2019,
and 100 percent by the end of 2020.

HiHt

Office of Media Relations: (202) 418-0500
TTY: (888) 835-5322
Twitter: @FCC
www.fcc.gov/office-media-relations

This is an unofficial announcement of Commission action. Release of the full text of a Commission order
constitutes official action. See MCIv. FCC, 515 F.2d 385 (D.C. Cir. 1974).
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Entry, Accommodation,
and Exit

In the preceding chapter we saw how fixed costs (or,
more generally, increasing returns) generate an imper-
fectly competitive market structure by limiting entry.
However, even when fixed costs do restrict entry, posi-
tive (supranormal) profits are not ensured. Indeed, in the
free-entry equilibrium, the firms make zero profit (up to
the integer problem). In order to explain why the profit
rate is systematically greater in certain industries than in
others, some type of restriction to entry must exist in
these industries to prevent other firms from taking advan-
tage of the profitable market situations. Along these lines,
Bain (1956) defined as a barrier to entry anything that
allows incumbent firms to earn supranormal profits with-
out threat of entry.!

Occasionally government restricts entry—for exam-
ple, by introducing permits, licenses, patents, and taxi
medallions. These restrictions may generate above-normal
profits.? Other examples include the use of certain govern-
ment purchasing policies or the granting of import licences
(in situations that are not already domestically competi-
tive, perhaps because of significant fixed costs) to form
domestic monopolies.? In this chapter we consider barriers
to entry not created by government.

Bain (1956) informally identified four elements of mar-
ket structure that affect the ability of established firms to
prevent supranormal profits (rents) from being eroded by
entry:

1. Stigler (1968) offered an alternative definition based on cost asymmetries
between incumbents and entrants. Von Weizsicker's definition (1980a, p. 400)
that “a barrier to entry is a cost of producing that must be borne by a firm
which seeks to enter an industry but is not borme by firms already in the
industry and that implies a distortion in the allocation of resources from the
social point of view” is related to Stigler's. For comprehensive treatments of
barriers to entry, see Encaoua et al. 1986 and von Weizsicker 1980b.

2. In New York, a taxi medallion sells for $100,000. That can be interpreted
as the present discounted value of the positive profits to be earned in the
market, entry into which is legally restricted.

3. Another institutional barrier to entry may well be the lags and costs
imposed by regulatory processes. For instance, MCI spent $10 million in

regulatory and legal costs and waited seven years to gain permission to
construct a microwave system, which cost $2 million and took seven months to
complete. The established regulated firm, AT&T, which had a staff of lawyers
and economists expert in regulatory matters, skillfully argued there was no
need for the new service and that MCI only intended to enter the profitable
part of the market, which, AT&T claimed, was used to subsidize some less
profitable services (“cream skimming”). For criticisms of the Noerr-Pennington
doctrine, which (particularly in the AT&T case) shields businesses from liability
for their participation in governmental proceedings, see Brock and Evans 1983
and Brock 1983b. Those authors argue that business’ interference in the
regulatory process may be pure waste and that, because abuses are unlikely to
be caught, this interference (called “regulatory-process predation”) should be
dealt with severely.



Economies of scale (e.g., fixed costs) Bain argued that if the
minimum efficient scale is a significant proportion of the
industry demand, the market can sustain only a small
number of firms that make supranormal profits without
inviting entry. This argument is examined in section 8.1,
where we examine natural monopoly or oligopoly situa-
tions and the theory of contestability. See also section
8.6.1.

Absolute cost advantages The established firms may own
superior production techniques, learned through expe-
rience (learning by doing) or through research and de-
velopment (patented or secret innovations). They may
have accumulated capital that reduces their cost of pro-
duction. They may also have foreclosed the entrants’ ac-
cess to crucial inputs through contracts with suppliers. In
sections 8.2 and 8.6.1 we consider the accumulation
of capital by incumbents. Section 4.6.2 examined the
market-foreclosure doctrine. R&D activity is studied in
chapter 10.

Product-differentiation advantages Incumbents may have
patented product innovations (which, of course, can be
seen as a cost advantage relative to the product), or they
may have cornered the right niches in the product space,
or they may enjoy consumer loyalty. (The niche argu-
ment is examined in section 8.6.2.)

Capital requirements According to this controversial ele-
ment of entry barriers, entrants may have trouble finding
financing for their investments because of the risk to the
creditors. One argument is that banks are less eager to
lend to entrants because they are less well known than
incumbents; another (which will be examined in section
9.7) is that entrants may be prevented from growing as
incumbents inflict losses on them in the product market in
order to reduce their ability to find financing for new
investments.

Bain also suggested three kinds of behavior by incum-
bents in the face of an entry threat:

Blockaded enfry The incumbents compete as if there were
no threat of entry. Even so, the market is not attractive
enough to entrants.

Deterred entry Entry cannot be blockaded, but the in-
cumbents modify their behavior to successfully thwart
entry.

Accommodated entry  The incumbents find it (individually)
more profitable to let the entrant(s) enter than to erect
costly barriers to entry.

Bain's suggestions obviously begged for further analy-
sis. The most famous model of barriers to entry is the “limit
pricing model” (Bain 1956; Sylos-Labini 1962; Modigliani
1958), the basic idea of which is that, under some circum-
stances, incumbent firms may sustain a price so low that
it discourages entry. This story remained controversial
until Spence (1977), Dixit (1979, 1980), and Milgrom and
Roberts (1982) clarified its underlying aspects.* Very
roughly, the Spence-Dixit reconsideration (section 8.2
below) offers to regard the Stackelberg model of sequen-
tial quantity competition as one of sequential capacity
choices. That is, although product-market competition (if
any) determines the market price in the short run, in the
longer run firms compete through the accumulation of
capacity. (See chapter 5 for the reinterpretation of quan-
tities as capacities.) An incumbency advantage (the pos-
sibility of early capital accumulation) leads the incumbent
firm to accumulate a large capacity (and therefore to
charge a low price) in order to deter or limit entry.
The Milgrom-Roberts reconsideration of the limit-pricing
story (studied in chapter 9) is based on the asymmetry of
information between the incumbent and the entrant. In
their model, the incumbent charges a low price not be-
cause he has a large productive capacity (capacity con-
straints play no role there) but because he tries to convey
the information that either the demand or his own mar-
ginal cost is low, thus signaling a low profitability of
entry to the potential entrant(s). These two models have
fairly distinct positive and normative implications.

Erecting barriers to entry is only one aspect of strategic
competition. Inducing exit of rivals is another. And even
if neither entry nor exit is at stake (the “accommodation”
case), firms battle for market shares. Chapter 6 examined
examples of such battles, in which firms repeatedly com-
pete in price. Firms also compete in non-price aspects

4. Part of the controversy is due to the fact that the timing of the underlying
game and the strategic instruments were not completely described (for instance,
the “Sylos-Labini postulate” holds that potential entrants expect established
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firms to maintain the same output if entry occurs, yet the story is named
“limit-pricing”), nor was the commitment value of either quantity or price
carefully examined.
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(capacities, technology, R&D, advertising, product differ-
entiation, etc). Chapters 5 and 7 offered examples of
non-price competition, but there we focused on once-and-
for-all (static) situations in which firms choose their non-
price variables simultaneously; the important possibility
of influencing rivals’ subsequent non-price behavior was
ignored. This chapter examines strategic interaction in a
dynamic context.

There are a variety of business strategies available to a
firm, depending on whether it wants to deter entry, to
induce exit, or (if those goals are too costly) to do battle
with its rivals. As we will see, optimal strategies also
depend on whether reaction curves are sloping upward
(strategic complements) or downward (strategic substi-
tutes). Section 8.3 offers a taxomony of relevant business
strategies, all of them meant to soften the rivals’ behavior.
Section 8.4 applies these strategies to a number of strate-
gic situations.

The excellent surveys of Gilbert (1986, 1987), Kreps
and Spence (1984), Shapiro (1986), and Wilson (1984)
address some of the points raised in this chapter. Much
of the material of this chapter and the following one
is derived from Fudenberg and Tirole 1986 (see also
Fudenberg and Tirole 1984). Section 8.1 draws from
Fudenberg and Tirole 1987.

8.1 Fixed Costs: Natural Monopoly and
Contestability

This section addresses the role of fixed costs as a barrier
to entry. Recall Bain's argument that under increasing
returns to scale, only a finite number of firms are viable,
and these firms make positive (supranormal) profits with-
out triggering entry—for instance, if potential entrants
know that a duopoly yields negative profits, an estab-
lished firm can quietly enjoy a monopoly profit without
worrying about the threat of entry. This conclusion was
challenged by Baumol, Panzar, and Willig (1982), who
argued that having one or a limited number of firms does
not mean there is no competition and that potential com-
petition (the threat of entry) may serve to discipline
established firms.?

8.1.1 Fixed Costs versus Sunk Costs

In a one-period (i.e., timeless) view of the world, fixed
cost is easily defined as a cost that a firm must incur in
order to produce and that is independent of the number
of units of output. For instance, a firm may incur cost
Clg)=f+cq forg>0 and cost C(g) =0 for g =0.
(Fixed costs are instances of increasing returns to scale.
See the chapter on the theory of the firm for the notions
of subadditivity and natural monopoly.) The timeless
model of production is, of course, an abstraction. Once
time is introduced, one must carefully define the notion of
production period. To see this, suppose (with Weitzman
[1983]) that a firm produces output 4 > O per period in
two consecutive periods at cost 2(f + ¢4), where f is the
per-period fixed cost. Absent entry and exit costs, it
would be cheaper to produce output 24 in the first period
and 0 in the second. This would cost f + 24 and save f.
(We ignore interest and storage costs, assuming that the
lag between the periods is short; we also ignore uncer-
tainty about future demand, which may lead firms to wait
to produce future supply.) More generally, dividing the
production period by 2 and doubling the production in-
tensity saves on fixed costs, so that all production should
take place over a very short interval of time and fixed
costs should be negligible relative to variable costs. To
avoid this extreme conclusion, it is important to realize
that fixed costs are always sunk to some extent. The
presence of market imperfections prevents instantaneous
rental of capital or hiring of labor. Or the firm may need
to buy up front specific investment that has no intrinsic
value to other firms (and therefore has no value on a
second-hand market) and cannot be allocated to another
use within the firm.

We will define fixed costs as costs that are independent
of the scale of production and are locked in (committed,
sunk) for some short length of time, which defines the
“period.” For example, suppose that deciding to produce
a positive quantity requires a firm to immobilize machines,
capital, land, legal, public relations, and advertising ser-
vices, and general staff for one month. The firm cannot
get away with incurring half of the relevant fixed costs
and doubling its production rate during fifteen days, stop

5. See Baumol et al. 1982 for further references. See also Brock 1983a, Spence
1983, Baumol et al. 1986, and Schwartz 1986.
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production, and save the remaining half during the second
fortnight (and possibly resume production thereafter).
Thus, one can envision a discrete-time model in which a
firm incurs a cost of f + ¢g in each period if it produces
at that date and zero otherwise. The real time length of
each period indicates the length of time over which the
cost is incurred.®

The distinction between “fixed costs” and “sunk costs”
is one of degree, not one of nature. Fixed costs are sunk
only in the short run. (Of course, there is the question
of how short the short run is, and how the length of
commitment to investments compares with the time scale
of product competition, e.g., of price changes. We will
come back to this issue when discussing the contestability
theory.) Sunk costs are those investment costs that pro-
duce a stream of benefits over a long horizon but can
never be recouped. A machine will be labeled a fixed cost
if the firm rents it for a month (or can sell it without
capital loss a month after its purchase) and a sunk cost if
the firm is stuck with it.

The notions of fixed and sunk costs are idealizations
for several reasons. First, there is clearly a continuum
of degrees of commitment between these two polar cases
of short and eternal commitment. Second, both notions
assume that the investment cost cannot be recouped at
all during the commitment period (whatever it is). In
practice, a machine would have some value lower than
its original value on the second-hand market. Also, leas-
ing and labor contracts can be breached at some penalty
cost. Thus, commitment is not quite an all-or-nothing
notion. What we really mean by period of commitment is
a period of time over which the cost of being freed from
the commitment within the period is sufficiently high that
it does not pay to be freed. For simplicity, we will content
ourselves with assuming that investment costs are com-
pletely sunk for the whole period. Third, and a related
point, our notion of commitment is largely a purely tech-
nological one (though filtered through the existing set of
input-market institutions). In practice, the date at which a
firm resells its assets or modifies its rental or labor con-
tracts may also depend on how well the firm is doing in
the product market and on strategic considerations in this
market.

8.1.2 Contestability

Following Baumol et al. 1982, let us consider a homo-
geneous-good industry with n firms. All firms have the
same technology, and producing output g costs C(g) with
C(0) = 0. We split the set of firms into two groups: m
“incumbents” (without loss of generality, we can assume
that the incumbents are firms i =1,...,m) and n — m
= 0 “potential entrants.”

An industry configuration is a set of outputs {g;,...,
gm} for the incumbents and a price p charged by all
incumbents (the potential entrants stay out of the market).

The industry configuration is feasible if the market clears
(i.e., if total output is equal to total demand at price p:
Y14 = D(p)) and if firms make non-negative profits
(for any incumbent firm, pg; = C(g;)). It is sustainable if no
entrant can make a profit taking the incumbents’ price as
given (there do not exist a price p* < p and an output
g° < D(p®) such that p®g° > C(g°)).

A perfectly contestable market is one in which any equi-
librium industry configuration must be sustainable.

These definitions extend straightforwardly to multi-
product technologies; it suffices to allow outputs and
prices to be multidimensional vectors. Indeed, the theory
of contestability has been partly motivated by multi-
product technologies, and some of its interesting devel-
opments are related to the issue of “cross-subsidization.”
(See footnote 7 below.)

Here we will content ourselves with an exposition of
the single-product case.

To illustrate the concept of sustainability, let us consider
our standard example of increasing-returns technology:

Cg)=f+ .

Let

1™ = max{[P(g) — clq}
q

denote the monopoly profit gross of the fixed cost. As-
sume that a monopoly is viable: II™ > f. Figure 8.1 de-
picts the unique sustainable configuration in this industry.
There exists only one incumbent in the industry, charging
price p°® and supplying output g°. The other firms stay
out. The contestable price-output pair { p%, 4°} is obtained

6. See page 363 of Baumol et al. 1986 for a more complete discussion of this
point.

308

Chapter 8




Figure 8.1

from the intersection of the average-cost curve and the
demand curve:

(p* — D(p®) = f.

A firm that charges p < p° and produces a positive
quantity loses money, because its price is below the aver-
age cost. (This also shows that the contestable price is
smaller than the monopoly price p™.) Conversely, a price
above p® is not sustainable, because an entrant can under-
cut this price and still make a strictly positive profit.

In this example, the theory of contestability predicts

the following conclusions:

(1) There is a unique operating firm in the industry (tech-
nological efficiency).

(2) This firm makes zero profit.

(3) Average-cost pricing prevails. Furthermore, the alloca-
tion is constrained efficient, in the sense that it is socially
efficient, given the constraint that a social planner does
not use subsidies.”

Thus, the mere “threat of entry” has an effect on the
market behavior of the incumbent firm (conclusion 2 and
first part of conclusion 3). The second part of conclusion
3 is not surprising. The fixed cost is not duplicated in the
sustainable outcome. Thus, only the market price matters
in the assessment of efficiency. Clearly, the first-best out-
come is obtained when the incumbent charges the mar-
ginal cost; however, in the absence of a subsidy, the firm
would lose f and would not be willing to operate. Short
of the first-best outcome, a social planner prefers the
lowest price that allows the firm to make a non-negative
profit, i.e., p°.2

This set of conclusions is striking. It has long been
argued that an industry subject to non-negligible increas-
ing returns could not behave competitively and therefore
should be nationalized, or at least carefully regulated.
If, however, such an industry behaves like a perfectly
contestable market, it comes as close to marginal-cost
pricing as is consistent with viable firms (if subsidies are |
prohibited). In the absence of actual competition, poten- %
tial competition is very effective in disciplining the |
incumbent firms. Hence, the unregulated organization of |
industries with increasing returns to scale should be less |
of a problem than would appear at first glance. Clearly,

7. In the multiproduct case, Baumol et al. (1982) show that a sustainable
allocation, if it exists, satisfies the following conditions: (a) Industry cost
minimization holds (a generalization of conclusion 1). (b) Firms make no profit
(conclusion 2). (c) The revenue made by a firm on a subset of products is at least
as big as the cost savings that would result from not producing these products
(keeping the outputs of the other products as given). (d) The price of a product
exceeds its marginal production cost for any firm that produces it. They are
equal if more than one firm supplies the good. (e) Under some assumptions (see
Baumol et al. 1977), Ramsey prices and outputs—i.., those that are welfare
optimal subject to the constraint that the firm eams a profit equal to the
maximum profit permitted by barriers to entry—are sustainable.

The intuition for condition ¢ (the no-cross-subsidization result) is that if a set
of products were not viable, an entrant could come in with the same production
as an incumbent except that it would drop these products and thus make
money. Condition d is a generalization of Bertrand competition.

8. To be rigorous, we must check that the social planner could not do better by
. forcing the firm to randomize between different prices. To see that price
randomization lowers welfare, it suffices to show that the aggregate welfare
W(p) is concave in p. If this is the case, then from Jensen's inequality
E W(p) < W(Ep), and welfare is higher under the deterministic price Ep than
under the random price p (where E denotes expectation over the price). If,
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furthermore, the profit function TI(p) is concave in p, the firm makes non-
negative profits under the deterministic price Ep if it makes non-negative profit
under the random price p (since TI(Ep) = ETI(p) > 0), so the firm's non-
negative profit constraint is harder to satisfy with a random price than with a
deterministic one. For our purpose, let us assume that

D'ip)+(p—aD"(p) < 0.
Then
"(p)=2D'(p) + (p — D"(p) < 0.
Also,
W(p) = [S(p) + T(p)]"
= [—D(p) + D(p) + (p — OD'(p))
=D(p+(p—aD (P <0

(where S denotes the net consumer surplus). Thus, both IT and W are concave.
For a much more general result on the undesirability of random prices, see
Samuelson 1972.

Entry, Accommodation, and Exit



such a theory, if applicable, has strong implications for the
deregulation of the airlines and similar industries.

Baumol et al. (1982) show that, for different demand
and cost functions, natural monopolies may not be sus-
tainable. That is, there may not exist a price-output pair
{p% q°} such that firms make non-negative profits, the
market clears, and the allocation cannot be upset by pro-
fitable entry at price-output pair {p°,4°} such that p*
< p°® and 4° < D(p*®). That is, constrained efficient market
structures may not be sustainable against entry.

Exercise 8.1** In a one-good industry, consider a U-
shaped average-cost curve. Suppose that the demand
curve intersects the average-cost curve slightly to the
right of the most efficient scale (i.e., the average-cost-
minimizing output). Using a diagram, show that there
exists no sustainable allocation.

The natural question is this: Which situation is depicted
by the contestability axioms—in particular, the sustain-
ability axiom? One would want to describe (at least in a
stylized way) competition in a natural-monopoly indus-
try, and to compare its outcome with the contestable one.

One game that yields the contestable outcome is the
following: Suppose that firms first choose prices simul-
taneously and then choose outputs. (Picking an output
involves deciding whether to enter—i.e., whether to
choose a strictly positive output.) This two-stage game
is the reverse of the two-stage game described in chapter
5, in which firms chose quantities before prices. Sup-
pose that all potential firms choose price p°. Then one of
them chooses output 4° and the others stay out (produce
nothing). This is clearly an equilibrium. All firms make

zero profit. If a firm were to undercut p°, it could not
supply the market profitably.® As Baumol et al. rightly
note, the theory of perfectly contestable markets can thus
be seen as a generalization of Bertrand competition to
markets with increasing returns to scale.!?

The preceding game portrays the vision of an industry
in which prices adjust more slowly than decisions about
quantities or entry. Prices are considered rigid at the
time firms choose their quantities. As prices are generally
thought of as amenable to relatively quick adjustment, the
technology thus involves a fixed cost in the sense of
subsection 8.1.1. This vision is implicit in the slightly
more sophisticated “hit-and-run entry” story offered by
the proponents of contestability. Suppose that the incum-
bent’s price is rigid for a length of time 7, and that entry
and exit are costless. If the incumbent’s price exceeds p°,
an entrant can enter, undercut p° slightly (thereby con-
quering the incumbent’s entire market share), and exit
the industry before 7 units of time having elapsed—i.e.,
before the incumbent can respond by lowering his price.
The entrant (who, by assumption, incurs no entry or exit
cost) thus makes a positive profit. Thus, only price p° is
“sustainable.”

This interpretation of contestability has come under
attack on the grounds that prices seem to adjust more
rapidly than decisions about quantities or entry. Price
adjustment does seem faster in the railroad industry,
where entry and expansion entail a long-process of buying
up parcels of land (generally requiring powers of eminent
domain), engineering and building the railroad, and so on.
It may be even faster in the airline industry, where open-
ing a new route is a relatively fast process.'**?

9. To prove that this is the unique equilibrium, consider the highest price
7 > p* charged in equilibrium by any firm. Show that this price has probability
1 of being strictly higher than the lowest price charged by the other firms.
Conclude that this firm makes zero profit, which in turn implies that the lowest
price charged by the other firms is p* with probability I.

10. See Grossman 1981 for an alternative approach to contestability in a
one-good industry. Grossman assumes that firms announce supply curves
rather than prices.

11. However, Bailey and Panzar (1981) argue that the theory of contestable
markets is relevant to city-pair airline markets. There are returns to scale in this
industry, but fixed costs are not sunk. (The aircraft can be recovered at little
cost. Sunk costs, such as those for runways, towers, and ground facilities, are
incurred by municipalities) Bailey and Panzar offer some evidence that
monopolists (almost 70% of routes are served by a single carrier) behave more
or less competitively on their long-haul routes immediately after deregulation.
In contrast, Bailey et al. (1985) and other find that fares are higher when
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concentration is higher when all else is equal (but the relation, although statis-
tically strong, is not economically large).

12. Brock and Scheinkman (1983) study “quantity sustainability.” They say
that a price-quantity allocation (7,7) is quantity sustainable if any production
plan by an entrant 4° makes negative profit at the market-clearing price for
quantity 7 + 4°. That is, the entrant assumes that the established firm's output
remains fixed after entry. Brock and Scheinkman show that under some
assumptions price sustainability implies quantity sustainability, and that in the
single-product case the allocation (p*, 4°) at which the demand curve intersects
the average-cost curve is quantity sustainable (it is not necessarily price
sustainable—see exercise 8.1).

Perry (1984) considers price strategies but departs from the uniform-pricing
assumption made by Baumol et al. (1982). The incumbent announces a price-
quantity schedule: He stands ready to supply g, units of the good at price p,,
then 4, more units at price p, > p, (so that his total supply at price p, is
4, + 1), and so on. The entrant reacts by announcing a price-quantity schedule
himself. Sustainability is easier to obtain than under uniform pricing, because
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If one takes the view that prices generally adjust more
rapidly than capacities, the incumbent’s price is unlikely to
be locked in when the entrant finishes assembling his
production facilities. That is, entry ought to induce the
incumbent to reduce his price fairly quickly to adjust
to competitive pressure. If the incumbent’s price reacts
quickly to entry (where “quickly” is relative to the time
scale of the entrant’s investment), hit-and-run entry is
not profitable, as there is no scope for two price-competing
firms in a natural monopoly.

An alternative way of thinking about contestability is
to envision short-run capacity commitments rather than
price rigidities. In this view, prices adjust “instantane-
ously.” (This, of course, is not realistic; it is 2 metaphor for
the idea that prices adjust quickly relative to the time
scale of the capacity game.) That is, at any point in time,
each firm chooses its price so as to maximize its profit,
given the current vector of capacities.

An old intuition in industrial organization states that if
the incumbent is committed to his capacity only in the
short run, he and the potential entrant are almost on equal
footing, so that barriers to entry (and the incumbent’s
profit) are low. Indeed, in a model where firms are stuck
with their capacity choices for a short period of time, it
can be shown that there exists an equilibrium in which
only the incumbent produces; this apparent monopo-
list accumulates and constantly renews (approximately)
capacity ¢ and makes (almost) no profit. If the incum-
bent’s equilibrium capacity were lower (allowing posi-
tive profits), an entrant could come in and, because the
incumbent’s capacity commitment is short, would incur
duopoly losses for a short time before the incumbent
would exit. The entrant would then take over the market
and enjoy incumbency. Thus, the prospect of high steady-
state profits together with the brevity of the fight to kick
out the incumbent would encourage entry. This approach
to contestability is developed in more detail in the supple-
mentary section.

8.1.3 War of Attrition

Another popular approach to natural monopoly is the
war of attrition. Like the short-run capacity-commitment
approach sketched in the preceding paragraph, it assumes

. that price adjustments take place more quickly than quan-

tity adjustments.

The war of attrition was introduced in theoretical biol-
ogy, by Maynard Smith (1974), to explain animals’ fights
for prey. Two animals fighting for prey may resemble
two firms fighting for control of an increasing-returns
industry. Fighting is costly to the animals; at the very
least, they forgo the opportunity of other activities and
become exhausted. Similarly, duopoly competition may
be costly because it generates negative profits. In both
cases, the object of the fight is to induce the rival to give
up. The winning animal keeps the prey; the winning firm
obtains monopoly power. The loser is left wishing it had
never entered the fight. (For such a fight to take place, its
outcome cannot be deterministic. Each player must have
at least some chance of winning in order to be willing to
participate.) In a war of attrition, each player waits and
suffers for a while. If at some point in time his rival has
not yet quit, a player gives up.

The simplest example of a war of attrition is the follow-
ing: Suppose time is continuous from 0 to +00. The rate
of interest is r. There are two firms, with identical cost
functions C(g) = f + cq if g > 0 and C(0) = O, per unit of
time. Price adjustments are instantaneous. If the two firms
are in the market at time #, price equals marginal cost ¢
(Bertrand competition) and each firm loses f per unit of
time. If only one firm is in the market, the price is equal
to the monopoly price, p™, and the firm makes instanta-
neous profit [I™ — f > 0; the other firm makes zero profit.
Both firms are in the market at date 0. At each instant,
each firm decides whether to exit (conditional on the
other firm’s still being in the market at that date). Exit is
costless. For simplicity, assume that a firm that drops out
never returns (however, the equilibrium we describe below

profitably undercutting an incumbent is more difficult. The incumbent can sell
just enough units at low prices so that the entrant’s residual demand curve is
moved to the left of his average-cost curve; in a sense, the incumbent is able
to commit to a certain output through low prices on these units but can still
make money through high prices on the marginal units. Perry shows that the
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incumbent generally makes a strictly positive profit, and that the existence ofa
sustainable price-quantity strategy may not even require the natural-monopoly
assumption (which assumption is necessary but not sufficient for the existence
of a sustainable allocation under uniform pricing).

Entry, Accommodation, and Exit
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Statement of
Lee L. Selwyn
before the
Federal Communications Commission

en banc hearing on wireless early termination fees
June 12, 2008

Chairman Martin, Commissioners, good morning, and thank you for inviting me to
participate at today's hearing on the issue of early termination fees ("ETFs") imposed by many
wireless carriers when their customers discontinue their service prior to the completion of the
term of their contract. My name is Lee L. Selwyn; I am president of Economics and
Technology, Inc. ("ETI"), based in Boston, ETI is a research and consulting firm specializing in
telecommunications economics, regulation and public policy. I have submitted testimony before

the Commission on numerous occasions dating back to the late 1960s, and have appeared before

you in previous en banc hearings.

I have submitted testimony relative to the CTIA petition on two previous occasions. On
May 11, 2006, I submitted a Declaration on behalf of the Wireless Consumers Alliance et al, and
on September 8, 2006 I submitted a Declaration on behalf of AARP. I have recently been called
as an expert witness by the Plaintiffs in the California class action litigation against Sprint, and

expect to appear as an expert for the Plaintiffs in the California litigation against Verizon

Wireless later this month.
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The purpose of my testimony here today is to share with you the results of several
economic analyses that I prepared for the California Sprint litigation or that have resulted from

information adduced in the course of the trial. My testimony will address three specific issues:

(1) Handset subsidies. Based upon data compiled and published by the United States
International Trade Commission and by the Cellular Telephone and Internet Association,
the average difference between the wholesale costs carriers incur to purchase handsets
from their manufacturers and the retail revenues they receive at the point of purchase

from their subscribers is minimal. For 2006, this data indicate that on average the extent

of the “handset subsidy” was only $14.33.

(2) Avoidable costs associated with early terminations are approximately equal to the “lost”
contractual revenues. This is because carriers are able to take the expected level of early
terminations into account in their demand forecasts, forecasts that in turn permit them to

adjust both capital spending and operating expenses to account for the reduced level of

demand.

3) Sprint’s “Cost per Gross Addition” cannot be used to rationalize its early termination
fees. In fact, when viewed with respect to the total revenues that Sprint derives over the
average service life of its customers — $3,665.61 — it is apparent that Sprint’s marketing
costs as represented by its CPGA, when expressed in terms of marketing costs per dollar
of revenue, amount to less than ten cents for each dollar of revenue generated, including

the effects of early terminations on average customer service life.
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I conclude that Sprint’s early termination fees of between $150 and $200 bear no relationship to
the minimal loss of profits that Sprint actually experiences from such early terminations, and that
even those customers who do terminate service prior to the completion of their contract term still

generate net profit for Sprint.

1. Handset costs and "handset subsidies"

A frequently repeated industry rationale for ETFs is the claimed need for carriers to be
able to recover costs they incur in providing handsets to customers below cost if the customer
discontinues service prior to completion of a term contract. Handset subsidies are a component
of "customer acquisition costs" - marketing expenses that carriers incur in order to attract new
customers and retain existing customers. The practice of offering consumers handsets below
cost as a central feature of the wireless carriers’ marketing strategy to attract new customers can
be traced back to the earliest days of cellular telephony, long before the introduction of term
contracts or ETFs. Over time, as the volume of handsets being manufactured mushroomed and
the production costs plummeted, the magnitude of such "subsidies" diminished to the point

where it has all but disappeared.

Handset costs. An objective source of data on the wholesale prices of wireless handsets
being paid by wireless carriers is the United States International Trade Commission ("USITC").
The USITC compiles data on the declared value and quantities of goods imported into the United
States based upon information provided to the US Customs Service on Customs Declarations.

Virtually all wireless handsets sold in this country are manufactured abroad and are thus
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captured in the USITC compilation. The following table summarizes the USITC data for

wireless handsets for each year from 1996 through 2006:

Table 1.
US ITC Average Wholesale Costs Per Handset
Value of imports Units Average
(millions) imported Wholesale Cost
(millions) Per Handset

1996 $567.6 4.8 $117.70
1997 $945.6 8.2 $115.82
1998 $1323.3 13.0 $101.91
1999 $3,038.7 24.1 $111.98
2000 $6,067.9 51.8 $117.19
2001 $8,439.6 76.3 $ 110.67
2002 $9,431.1 87.5 $ 107.79
2003 $10,770.4 102.2 $105.35
2004 $16,690.8 146.0 $114.31
2005 $19,820.4 174.5 $113.58
2006 $21,737.9 189.0 $115.01

Over the entire period, the weighted average import price per handset was $112.26

Handset revenues. The Cellular Telephone and Internet Association ("CTIA") has
published information on the average retail price paid by customers for wireless handsets. For

2006, CTIA indicated that the average retail price was $65.67. Wireless carriers typically
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impose an "activation fee" at the time that the handset is purchased by the customer. Sprint's
activation fee is around $35 per handset, bringing the total average handset price being paid by
customers to about $100.67." The corresponding 2006 average wholesale import price as
cmpiled by the USITC was $115.00. As shown in the following table, using this data we can

calculate the average handset subsidy as the difference between the average import value per

handset ($115.00) and the average retail revenue per handset ($100.67), i.e., $14.33.

Industry Average Handset Subsidy

Table 2
Industry Average Handset Subsidy
Average wholesale cost per handset $115.00
Average revenue per handset $65.67
Activation Fee $35.00
Subtotal: Total average revenue per handset $100.67
$14.33

IL. Lost Profits due to Early Terminations

Approximately 35% of Sprint revenue is derived from charges for services whose

purchase is not required under any term agreement (“optional charges”). These consist of

overage charges, various service features such as text messaging, transmission of photos and

1. While stated separately, the activation fee is properly considered as part of the total handset revenue received
by the carrier at the time of the retail purchase and should properly be included in the determination of the actual
handset subsidy. Indeed, in its 2004 10-K as filed with the Securities and Exchange Commission, Sprint noted that it
had that year modified its accounting practices specifically to recognize activation fee revenue as "equipment

revenue."
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other non-voice content, ring tones, and roaming charges. The “loss” of such optional services
revenues as a result of customers’ early termination of service cannot be recovered as contract
damages because customers could fully perform their contractual obligations without incurring
any of these optional charges. Under Sprint’s business model, the monthly recurring charge
(MRC) revenues subject to term contracts produce little or no profit, with nearly all profit being
derived from non-contractual “optional” services. This does not mean that Sprint’s wireless
business is not profitable. However, the principal source for such profits lies in the non-
contractual services. Customers on average incur a significant amount of charges for optional
services and features above and beyond the amounts they are contractually obligated to pay. Put
differently, if all of Sprint’s customers did nothing more than precisely satisfy their contractual
commitments — i.e., if they had purchased no services above and beyond those to which they
were contractually obligated to purchase — the company would have earned little or no profit. In
fact, revenues from optional charges overwhelm Sprint’s profits. The revenue derived from
optional charges represents between 29% and 40% of total revenue for each period he analyzed.

These data are summarized in Table 3 below:
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TABLE 3

OPTIONAL CHARGES AS PERCENT
OF TOTAL REVENUE

Year MRC % of | Non-MRC Total
ARPU % of ARPU
2001 Q4 65% 35%
2002 Q4 60% 40%
2003 Q4 67% 33%
2004 Q4 67% 33%
2005 Q4 67% 33%
2006 Q3 71% 29%

Source: Taylor Declaration, Exhibit D

Thus, when revenues from non-contractual optional charges are excluded and avoidable costs are
correctly determined, the calculation of contract revenues less avoidable costs results in minimal
lost profits resulting from the early termination, certainly well below Sprint’s $150 or $200 early

termination fees.

Avoidable Costs

Sprint’s Vice President of Network Engineering testified at trial that Sprint plans its
network capacity investment based upon 18-24 month forecasts of demand. Early terminations
factor into these demand forecasts, and reduce overall network capacity requirements relative to
what they would have been had the early terminations not occurred. If those customers who had
terminated their contracts prior to the full term had remained on the Sprint network, the company
would have been forced to incur substantial additional capital expenditures to provide the

necessary network capacity to absorb the significantly elevated level of demand. As a result of
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the early terminations, Sprint can avoid, has avoided — and continues to avoid — substantial
capital expenditures and associated depreciation, amortization, and cost of capital expenses by
not having to provide service to customers who terminated their service prior to fulfilling their
contract term. Indeed, Sprint’s 10-K reports establish this direct linkage between the level of its
operating costs, on the one hand, and the size of its customer base and overall usage of its
network. For example, in its 2004 10-K, Sprint states:

The PCS Group’s costs of services and products mainly include handset and

accessory costs, switch and cell site expenses, customer service costs and other

network-related costs. These costs increased 6% in 2003 and 9% in 2002. The

increases are primarily due to network support of a larger customer base, higher
minutes of use, expanded market coverage and increased handset unit costs. ...°

Costs that are “fixed” at any single point in time may be‘“variable” when considered over
a longer period of time. If the demand for a service, such as wireless, is growing, the service
provider will need to make successive capital investments in its network so as to accommodate
the growth in demand. If the rafe of growth increases, the rate at which such capacity
expenditures will be required will also increase; conversely, at a reduced rate of growth, the need
for additional capacity is correspondingly reduced. A decision by a single customer to terminate
service may have little or not direct effect upon aggregate carrier costs. However, when viewed
in aggregate — i.e., with respect to the ongoing volume of early terminations over a protracted
time frame — more than seven years in this case — the carrier has the ability to adjust its capital
spending and various ongoing operating costs to accommodate the highly predictable rate of

early terminations that it experiences on an ongoing basis.

2. Sprint 2004 10-K, at 39.
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I have undertaken a high-level analysis to identify Sprint’s variable, and hence avoidable,
costs. I examined Sprint financial results as reported in the Sprint 10-K reports over multiple
accounting periods, specifically over the period from 1999 through the second quarter of 2005.
This analysis of Sprint financial reports confirms that, while some costs appear to be “fixed” or,
more accurately, relatively volume-insensitive, a substantial portion of Sprint’s operating costs
and capital expenditures varies roughly in proportion to the average number of Sprint customers.
Figure 1 plots Sprint’s total operating costs, excluding operating costs associated with optional
charges, and including Sprint’s cost of capital, against the average number of Sprint customers in
each year. Using linear regression analysis, [ have plotted a trend line and, by extending the
trend line to the Y-axis intercept (reflecting a theoretical zero customer count), we can identify
the fixed cost component of the (pre-merger) Sprint Wireless Segment operating costs, including

depreciation, return, and cost of capita, and excluding costs associated with optional charges, at

roughly $6-billion.

an

B ECONOMICS AND
s TECHNOLOGY, INC.



Lee L. Selwyn

AVOIDABLE COSTS

Operating Expenses ($billions)
'Z.}'

y = 0.3804x + 7.0664

FIXED COSTS

0.0

5.00 10.00

15.00

Subscribers (millions)

20.00 25.00

Figure 1. Sprint Wireless Segment operating expenses including depreciation, amortization and
cost of capital, excluding costs associated with optional charges, vs. number of subscribers,

1999-2005.
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I have also undertaken a similar analysis with respect to Sprint’s net Property, Plant and
Equipment (“PPE”). Table 4 below summarizes the total Sprint investment in PPE and the total
number of Sprint customers as of the end of each calendar year from 1999 through 2005. Note
that here I have used end-of-year customer counts rather than average intra-year customer
counts, since I am comparing these figures with end-of-year plant in service. Figure 2 plots the
total plant against the number of Sprint customers as of the end of each year beginning in 1999,

and also provides a trend line calculated using linear regression analysis. As was the case with

operating expenses, PPE has both fixed and variable components, with the fixed component

being represented by the Y-intercept value on the graph.

Q
N
e
o J
o
<
H & |
5
& ]
Q L 2
GS:\Q,Q 1999 AVOIDABLE PPE COSTS
$ ]
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Subscribers (millions)

Figure 2. Sprint Wireless Segment Property Plant and Equipment (PPE) vs. Number of
Subscribers, 1999-2005.
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PROPERTY, PLANT AND EQUIPMENT AND SUBSCRIBER COUNTS

TABLE 4

SPRINT CORPORATION — WIRELESS SEGMENT

1999-2005
1999 | 2000 | 2001 2002 2003 2004 | 2005
PPE ($billions) $9.41 | $12.12 | $14.63 | $16.98 | $18.73 | $19.38 | $19.38
Subscribers 415 760 | 1155| 14.18 15.33 | 20.30 | 18.70
(millions)

Source: Sprint 10-K reports, 1999-2004. 2005 data is based upon Sprint 10-Q report for 6 months
ending June 30, 2005. Since no PPE data was provided in that report, end-of-year 2004 PPE is used.

Table 5 provides the average increment in PPE per customer for each year, which ranges

between about $660 and $915, with the exception, once again, of 2004, where the increment is

$525. This incremental approach to estimating variable operating expenses and capital

expenditures (“opex” and “capex’) is appropriate here because the costs that Sprint avoids when

customers terminate their contracts prior to the end of the contract term are long-run costs. This

is because the incidence of early terminations is both recurring and highly predictable,

permitting Sprint to scale its opex and capex to account for those early terminations.
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TABLE 5

SPRINT CORPORATION — WIRELESS SEGMENT
CUMULATIVE AVERAGE INCREASE IN PROPERTY, PLANT AND EQUIPMENT
PER CUMULATIVE NET SUBSCRIBER ADDED RELATIVE TO 1999

1999 2000 2001 2002 2003 2004
5.70 9.50 13.60 14.76 15.90 24.70

Number of subscribers,
end-of-year (millions)

PPE, end-of-year ($billions) $9.41

$12.12 $14.63 | $16.98 | $18.73 | $19.38
$712.11 | $661.14 | $835.21 | $913.82 | $524.47

Variable/avoidable PPE per
Subscriber
Source: Sprint 10-K reports, 1999-2004. Subscriber count and PPE for 2005 was not

available.

Rates of churn (customer attrition) for Sprint customers, including attrition due to early
termination, are highly predictable on an aggregate, actuarial basis, and the effects of customer
attrition on the rate of growth in Sprint's subscriber base are both substantial and highly
predictable. Sprint is thus able to, and does, account for these effects in its budget and financial
planning. Thus, since the variable component of Sprint’s costs are linearly scalable with the
number of subscribers, and the rate of growth in the number of subscribers is reasonably

predictable, a proportionate amount of Sprint total costs can be considered “avoidable costs” for

purposes of calculating, on an aggregate basis, the net loss caused by early terminations.

13

ECONOMICS AND
TECHNOLOGY, INC.

Sil



Lee L. Selwyn

Revenues Less Avoidable Costs

Calculating contract damages based upon revenues less avoidable costs requires an

appropriate estimate of both revenues and avoidable costs. I present such a calculation with

respect to pre-merger Sprint in Table 6 below.’

For this calculation, the revenue figures from Sprint 10-K reports must first be adjusted
to exclude revenues from optional charges. As I summarized on Table 3 above, these optional
charges represent 29% to 40% of total revenue over the 1999-2005 period. My calculation starts
with Sprint operating revenues, as reported in its 10-K SEC filings, reduced by the annual
portion of revenues attributable to optional services, so as to eliminate the approximate portion

of revenues attributable to non-contractual optional charges for overage, features and roaming.

TABLE 6

SPRINT OPERATING PROFIT MARGINS
BASED UPON MONTHLY CONTRACTUAL REVENUES AND EXPENSES

Sprint 1999 | 2000 2001 2002 | 2003 | 2004 2005 2Q | Weighted Ave.
annualized | 1999-2Q2005

ARPU net of $44.70 | $45.89 | $45.61 | $42.57 | $46.22 | $39.68 $34.43 $42.14

optional revenues

Avg Variable Cost | $41.03 | $45.67 | $47.46 | $45.10 | $44.79 | $38.11 $30.82 $41.43

per unit

Profit margin per $3.67| $0.22| ($1.85)| ($2.52)| $1.43| $1.58 $3.61 $0.70

subscriber

Source: 2000-2005 Average Variable Cost derived from Table 4; 1999 value based on Figure 2 trend
line. MRC/ARPU ratios obtained from Taylor Declaration, Exhibit D, column (b).

3. The Sprint/Nextel merger became effective in the second half of 2005. The last full-year data for Sprint is thus
2004. Accordingly, these calculations are based upon Sprint PCS operating results for the years 1999 through 2004

only.
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As shown in Table 6, with these adjustments, Sprint profit margins with respect to
non-optional contractual services are barely positive in some years and negative in others over
the 1999-2005 period. Thus, when optional charges are excluded and all avoidable costs are
considered, the weighted average profit on Sprint’s contractual services is roughly $0.70 per
customer per month. Data adduced at trial indicates that the average number of months
remaining on contracts subject to early terminations is 13.12. Multiplying this by the $0.70
monthly profit loss produces an average lost profit per early termination of $9.18, clearly far

below the $150 to $200 ETF being applied by Sprint.

[I1. Marketing costsin relation to total revenues

Wireless carriers regularly calculate their “Cost per Gross Addition” (“CPGA”) asan
indicia of the effectiveness and efficiency of their marketing program. All elseequal, a
relatively low CPGA would suggest arelatively efficient marketing program. CPGA is
calculated by aggregating all marketing, selling, advertising and related costs, including any
handset subsidies, and dividing this sum by the number of gross additions in a given accounting
period, such asayear. CPGA isoneindicator of marketing efficiency; a more commonly used

measure, however, istypically expressed in terms of cents per dollar of revenue.

In defending their ETFs, the wireless carriers have focused heavily upon CPGA as
somehow representing a“sunk” cost that must be recovered from each and every customer, even
though substantial portions of CPGA, such as advertising, are not incurred on behalf of any
specific customer, and the other components of CPGA are not unlike sales and marketing costs

that are incurred by virtually every businessin every industry. Without debating the merits of
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CPGA as an appropriate index of marketing efficiency for management and investment analysis
purposes, thereis no basisfor its use as arationale for imposing an ETF. Carriersincur
marketing and selling costs for the purpose of producing revenues and profits; adding customers
is one means toward that end. When a customer subscribes for wireless service, the ultimate
profitability of that customer will depend upon how much he or she spends and how long he or
she remains on the network. It isentirely unreasonable for any company in any industry to
expect that it will earn a specific minimum profit on each and every customer with whom it does
business. Restaurants typically make most of their profits on alcoholic beverages, not on food.
So when a particular customer orders only food and no liquor or wine, the restaurant may well
lose money or earn only minimal profit. Y et thereisno expectation that the patron that does not
other a bottle of wine will be required to make up the “loss’ by paying afee upon leaving the
restaurant. Y et by rationalizing the ETF to some “need” to recover average CPGA minimally

from each and every customer, Sprint is doing just that.

According to information adduced at trial, Sprint undertakes revenue forecasting on the
assumption that customers will remain on the Sprint network for an average of 60 months. This
is an average customer life — some will terminate early, others will remain on the network for
well beyond the 60 month average. Based upon this 60-month customer life, | have developed

an estimate of Sprint’s marketing costs per dollar of revenue, as summarized in Table 7 below.
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Table 7
Sprint’s marketing costs per dollar of revenue

Weighted Average ARPU (1999-2005) $61.09
Revenue per customer over 60-month $3,665.61
average life assumed by Sprint
Weighted Average CPGA (2000-2005) $357.40
Gross profit per customer net of CPGA $3,308.21
CPGA as % of Lifetime 9.75%
Revenue per Customer

Average Revenue per Unit (“ARPU”) is used by wireless carriers as a measure of monthly
revenue per customer. For Sprint, average ARPU for the period 1999-2005 was $61.09.
Multiplying this by the 60-month average life per customer, we see that on average each
customer added (including those who terminate early) will produce $3,665 in revenue over the
period of time that they, on average, remain Sprint customers. From data introduced at trial, the
average CPGA over the period 2001 through 2005 was $357.40. Thus, on average, Sprint
spends $354.40 to produce $3,665 in revenue, i.e., less than $0.10 per dollar of revenue. This
cost is, if anything, lower than for many other companies, and certainly suggests that even with
all of the early terminations Sprint and other wireless carriers experience, its overall return on its

marketing outlays is quite substantial and impressive.
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Wholesale cost per handset

1996 1997 1998 1999 2000 2001
$ Value of
imports $567.6 $945.6 | $1,323.3| $3,038.7| $6,067.9| %$8,439.6
Units
Imported 4.8 8.2 13.0 27.1 51.8 76.3
Average $117.70| $115.82| $101.91 $111.98| $117.19( $110.67
2002 2003 2004 2005 2006
$ Value of
imports $9,431.1| $10,770.4 $16,690.8 $19,820.4 $21,737.9
Units
Imported 87.5 102.2 146.0 174.5 189.0
Average $107.79 $105.35 $114.31 $113.58 $115.00

$ Value and units imported in millions




Industry Average Handset
Subsidy -- 2006

* Average wholesale cost per

handset (2006)................... $115.00
e Average revenue per

handset (CTIA)................... $65.67
e Activation Fee..................... $35.00
e Total average revenue per

nandset (subtotal)................ $100.67

* Industry Average
Handset Subsidy.................. $14.33




CTIA - The Wireless Association http://ctia.org/media/wireless newslines/press release.cfm?press id=6811

‘ TIA CTIA is the International Association for the Wireless Telecommunications
Industry, Dedicated to Expanding the Wireless Frontier.

The ‘Wireless Associstion”

U.S. Mobile Phone Sales Reached $4.4 Billion in the First Half of 2006
August 21, 2006 - The NPD Group, Inc.

A total of 67 million units sold through June of 2006;
Music capable handsets now 10 percent of all mobile phone sales;

Bluetooth-enabled handsets comprised 22 percent of all new sales in Q2 2006

PORT WASHINGTON, NEW YORK, August 15, 2006 — According to The NPD Group, the leader in market
information for the wireless industry, mobile phone sales to consumers in the U.S. reached 67 million units
in the first half of 2006. This humber represents a slight decrease (less than 2 percent) compared to sales
during the second half of 2005. NPD estimates total first half 2006 consumer sales of nearly $4.4 billion,
after rebate and promotions.

“The U.S. handset market remained strong during the first half of this year,” said Neil Strother, research
director for mobile devices at The NPD Group. “There was a small, seasonal drop during the first half of this
year, compared to the second half of last year. But this is to be expected, since holiday purchasing accounts
for higher mobile phones sales during the latter part of every year.”

According to NPD’s Mobile Phone Track, Motorola continued its leadership in the U.S. market during the first
quarter, boosting its share sequentially from 29 percent to 32 percent as it continued to ride the success of
its popular RAZR models. Nokia and LG followed with 16 percent with Samsung at 15 percent.

Following is the breakdown of top 10 manufacturers’ first half of 2006 market shares:

Motorola 32% Nokia 16% LG 16% Samsung 15% Sony Ericsson 4% Kyocera 4% Sanyo 32% UTStarcom
(Audiovox) 2% RIM >1% Palm >1%

During the first half, Motorola continued to dominate the GSM (global system for mobile communication)
space with a 42 percent share of the market, followed by Nokia with 23 percent and Samsung with 13
percent. During the time period, LG was the leader in CDMA handsets with a 36 percent market share,
Samsung reached 18 percent and Motorola at 14 percent.

Among the most popular mobile phone features, sales of music enabled devices have doubled significantly
since last year, from five percent during the second quarter of 2005 to more than 10 percent during the
second quarter of 2006. The percentage of mobile phones with Bluetooth has increased significantly in the
last year, from nine percent during Q2 2005 to 22 percent this past quarter.

Methodology: The NPD Group’s Mobile Phone Track information service compiles and analyzes mobile device
sales data based on more than 150,000 completed online consumer research surveys each month. Surveys
are based on a nationally-balanced and demographically-representative sample, and results are projected to
represent the entire population of U.S. consumers.

Contact Information: For more information on our products and services please e-mail: call her at (516)
625-2831. For press inquiries please e-mail Lee Graham at: or call him at (212) 333-4983.

About The NPD Group, Inc. Since 1967 The NPD Group has provided reliable and comprehensive consumer
and retail information for a wide range of industries. Today, more than 1,400 manufacturers and retailers
rely on NPD to help them better understand their customers, product categories, distribution channels and
competition in order to help guide their businesses. Information from The NPD Group is available for the
following industry sectors: automotive, beauty, consumer technology, entertainment, fashion, food and
beverage, foodservice, home, software, sports, technology distribution channel, toys and wireless. For more
information, visit wireless.npd.com.

Quick Search by Keyword: ‘ ‘ Search
ADVANCED SEARCH

CTIA 1400 16th Street, NW, Suite 600, Washington, D.C. 20036 202.785.0081

lof1l 6/11/2008 3:41 PM



About 1/3 of Sprint’s Revenue is

From Optional Charges

Year Contractual charges | Optional charges
2001 65% 35%
2002 60% 40%
2003 67 % 33%
2004 67 % 33%
2005 67% 33%
2006 1% 29%

Source: Taylor Declaration 1/29/2007, Exhibit D




Sprint’s Operating Expenses
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Sprint’s Property Plant & Equipment
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SPRINT’S CONTRACT PROFIT MARGIN (per month)

Year 1999 2000 2001 2002 2003 2004 2005 Weighted

. Average

(annualized)
1999-2Q2005

Contract $44.70 | $45.89 | $45.61 | $42.57 | $46.22 | $39.68 $34.43 $42.13
revenues (w/o
optional charges)
Avg Variable $41.03 | $45.67 | $47.46 | $45.10 | $44.79 | $38.11 $30.82 $41.43
Cost per
subscriber
Monthly profit $3.67 | $0.22| ($1.85)| ($2.52) | $1.43| $1.58 $3.61 $0.70

per subscriber




Sprint Marketing Costs
Weighted Average ARPU (1999-2005) $61.09

Revenue per customer over 60-month
average life assumed by Sprint $3,665.61

Weighted Average CPGA (2000-2005) $357.40
Gross profit per customer net of CPGA $3,308.21

CPGA as % of Lifetime Revenue per
Customer 9.75%
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. INTRODUCTION

1. In this Seventeenth Mobile Wireless Competition Report (Report), the Federal Communications
Commission (Commission or FCC) fulfills its obligation, pursuant to Section 332(c)(1)(C) of the
Communications Act, to report annually to the Congress on the state of competition in mobile services.
Competition in mobile wireless services is a cornerstone of the Commission’s mission and essential for driving
innovation, investment, and consumer benefits. In recent years, mobile wireless services have gone from a luxury
to a convenience to an absolutely central part of Americans’ daily lives. Increasing numbers of users now have
multiple devices connected to mobile networks. Handsets are no longer used just for voice communication, email,
social networking, and web browsing, but increasingly as hubs for entertainment, mobile commerce, and to
connect other personal devices such as smart watches and fitness monitors. These developments have helped
make mobile wireless one of the most important sectors in the national economy.

2. Following on the Sixteenth Report, released in March 2013, which provided an analysis of market
conditions and developments during 2010, 2011, and 2012, this Report presents data and analysis covering 2013
and the first half of 2014, to the extent data are available.? The analysis focuses on “competitive market
conditions with respect to commercial mobile services,” as required by the Act.®> While like the Sixteenth Report,
this Report presents a multitude of industry data on various aspects of mobile wireless competition,” it employs a
more data-centric model, with a more concise analysis along with a greater use of Tables and Charts in accessible
data formats. For instance, we are providing the charts and tables in the Report and its Appendices, as well as
much of the underlying data, on a dedicated website® that we intend to update before the release of the next
Report as new data becomes available.

3. Similar to previous reports, the analysis in this Report is based on a consumer-oriented view of
mobile services, with a focus on specific product categories regardless of their regulatory classification. Thus, our
analysis of commercial mobile radio services (CMRS) is integrated into an analysis of all mobile wireless
services, including not only voice, but also messaging and broadband.® Because consumers increasingly view
various mobile voice, messaging, and data services as interchangeable with one another, no matter their regulatory
classification, service providers are competing for customers using CMRS services as well as non-CMRS
services. As a result, the Commission has indicated that it is important to consider potential substitutes when
analyzing the competitive landscape for these services, and to evaluate the mobile wireless industry as a whole,
rather than just focusing on the provision of CMRS services.” This Report analyzes competition across the entire

! Implementation of Section 6002(b) of the Omnibus Budget Reconciliation Act of 1993, Annual Report and Analysis of
Competitive Market Conditions with Respect to Commercial Mobile Services, Sixteenth Report, 28 FCC Rcd at 3836 (2013)
(Sixteenth Report).

% For instance, much data are only published as year-end numbers and are publicly available only in middle of the following
year. For example, all CTIA data are yearend 2013, and this is available in their annual report published in July 2014. For
these data, we are able to present only 2013 numbers with no mid-year updates. As more data becomes available, we plan to
provide web updates rather than wait until release of the next Competition Report.

$47 U.S.C. § 332(c)(1)(C)..

447 U.S.C. § 332(c)(1)(C). As with previous Reports, this Report does not address the merits of any license transfer
applications that are currently pending before the Commission or that may be filed in the future, which will be decided based
on the record collected in each proceeding.

® fcc.gov/wireless-competition-report
® See Section 11, Introduction, infra.

" See Sixteenth Report at 28 FCC Rcd at 3836 (2013) at §31. As the Commission has concluded, paraphrasing the
Department of Justice/Federal Trade Commission guidelines on merger review, “When one product is a reasonable substitute
for the other in the eyes of consumers, it is to be included in the relevant product market even though the products themselves
are not identical.” Application of Echostar Communications Corporation, General Motors Corporation, and Hughes

4
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mobile wireless marketplace, including key market segments such as spectrum and infrastructure. This Report,
like the previous three Reports, adopts an approach similar to the earliest reports, but undertakes an expanded and
more detailed competitive analysis of the entire mobile wireless ecosystem.

4. Congress enacted the requirement in 1993 that the Commission report annually on “competitive
market conditions with respect to commercial mobile services.”® At the same time, it created the statutory
classification of “commercial mobile services” to promote the consistent regulation of mobile radio services that
are similar in nature,® and established the promotion of competition as a fundamental goal for CMRS policy
formation and regulation.® In particular, the statute requiring the annual report on CMRS competition states:

The Commission shall review competitive market conditions with respect to commercial mobile
services and shall include in its annual report an analysis of those conditions. Such analysis shall
include an identification of the number of competitors in various commercial mobile services, an
analysis of whether or not there is effective competition, an analysis of whether any of such
competitors have a dominant share of the market for such services, and a statement of whether
additional providers or classes of providers in those services would be likely to enhance
competition.™

5. This Report complies with the statutory requirements for analyzing competitive market
conditions with respect to commercial mobile services by employing an analysis founded upon an expanded view
of the mobile wireless services marketplace and an examination of competition across the entire mobile wireless
ecosystem. We analyze competitive rivalry in the mobile wireless industry, and the benefits received by
consumers. This competitive analysis also identifies areas where competition is strong, as well as areas that could
benefit from increased competition.

6. Consistent with the Commission’s first seven Reports, and the Fourteenth and subsequent
Reports, this Seventeenth Report does not reach an overall conclusion or formal finding regarding whether or not
the CMRS marketplace was effectively competitive, but provides an analysis and description of the CMRS
industry’s competitive metrics and trends. ** Given the complexity of the various inter-related segments and
services within the mobile wireless ecosystem, we refrain from providing any single conclusion because such an
assessment would be incomplete and possibly misleading in light of the variations and complexities we observe.
Rather, the Report focuses on presenting the best data available on competition throughout this sector of the
economy, both at the regional and national level, and highlighting several key trends in the mobile wireless
industry. We note that there is no definition of “effective competition” widely accepted by economists or

Electronics Corporation (Transferors) and Echostar Communications Corporation (Transferee), Hearing Designation Order,
17 FCC Rcd 20559, 20606 1 106 (2002).

® 47 U.S.C. §332(c)(1)(C). As noted in previous Reports, any individual proceeding in which the Commission defines
relevant product and geographic markets, such as an application for approval of a license transfer, may present facts pointing
to narrower or broader markets than any used, suggested, or implied in this Report. See, e.g., Implementation of Section
6002(b) of the Omnibus Budget Reconciliation Act of 1993, Annual Report and Analysis of Competitive Market Conditions
with Respect to Commercial Mobile Services, Twelfth Report, 23 FCC Rcd 2241, 2250 1 3 n. 5 (2008) (Twelfth Report).

° Omnibus Budget Reconciliation Act of 1993, Pub. L. No. 103-66, Title VI, § 6002(b), amending the Communications Act
of 1934 and codified at 47 U.S.C. § 332(c).

047 U.S.C. §332 (a)(3).
147 U.S.C. § 332 (c)(1)(C).

12 This is in contrast to the Eighth through the Thirteenth Reports, which included a specific finding that there was effective
competition in the CMRS market without defining the term “effective competition.” See, e.g., Thirteenth Report, 24 FCC
Rcd 6185.
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competition policy authorities such as the U.S. Department of Justice (DOJ).*® The approach taken in this Report
is consistent with the policy of the DOJ.

7. This Report first provides an analysis of the overall competitive dynamics of the industry,
describing the various types of entities and their positions vis a vis one another across indices such as market
share and various financial indicators.* The Report then presents a broad overview of trends and developments
in the mobile marketplace that have taken place since the Sixteenth Report, such as subscribership growth,
adoption and deployment of technologies, and usage trends. While most of the developments have been along a
continuum of previously noted trends, the ongoing deployment and adoption of LTE networks and the
technologies they have enabled, has had a particularly profound effect throughout the mobile wireless
marketplace during the period under review.

8. The Report then turns to an analysis of key inputs necessary for provision of mobile service, such
as spectrum resources and network infrastructure. Spectrum, in particular, is the single most important input that
wireless providers need for the provision of service and is a finite and scarce resource. The Report examines how
the distribution of spectrum in the various bands affects competition. The Report next examines developments in
the ways providers compete for and attract subscribers through pricing innovations, such as the decreased reliance
on traditional handset subsidies and term contracts. As part of this analysis, the analysis looks at the differences
between pre and postpaid market segments as well as ways in which those segments are converging. Finally, the
Report analyzes competitive rivalry in non-price factors, such as coverage, service quality and speed of providers’
service offerings.

9. In addition to providing analysis of market conditions, various sections of the Report highlight
Commission policies and actions designed to enhance competition -- for example, by making more spectrum
available to existing mobile service providers and potential new entrants through competitive bidding such as the
upcoming AWS-3 and incentive auctions. We also revised our transaction review process and spectrum screen to
ensure that multiple providers in each market have access to sufficient spectrum to compete effectively.® The
Commission’s policies have been guided by the goal of promoting and preserving competition, which in turn has
facilitated the ability of consumers to make choices among numerous service providers and leads to lower prices,
improved quality, and increased innovation.'®

1. COMPETITIVE DYNAMICS WITHIN THE INDUSTRY

10. As part of our analysis of competition in the mobile wireless services industry, we begin by
discussing some of the various competitive dynamics within the industry.'’ Providers of mobile wireless services

13 See Ex Parte Submission of the United States Department of Justice, GN Docket No. 09-51 at 11 (filed Jan. 4, 2010). The
DQJ states, “[t]he operative question in competition policy is whether there are policy levers that can be used to produce
superior outcomes, not whether the market resembles the textbook model of perfect competition.”

Y Dollar figures stated in this Report have not been adjusted for inflation (i.e., they are nominal dollars) unless stated
otherwise.

1> See In The Matter Of Policies Regarding Mobile Spectrum Holdings Expanding The Economic And Innovation
Opportunities Of Spectrum Through Incentive Auctions, WT Docket No. 12-269, Report and Order (Mobile Spectrum
Holdings Report and Order), 29 FCC Rcd 6133

16 See Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 61449 17, and at 61931 143. Our public interest
evaluation necessarily encompasses the “broad aims of the Communications Act,” which include, among other things, a
deeply rooted preference for preserving and enhancing competition in relevant markets, accelerating private sector
deployment of advanced services, and generally managing the spectrum in the public interest. See, e.g., AT&T WCS Order,
27 FCC Rcd at 16464 1 11; AT&T-Centennial Order, 24 FCC Rcd at 13928  28;.

7 We discuss in more detail in Sections IV and V below additional aspects in the competitive dynamics of the industry when
we discuss elements of price and non-price rivalry.
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offer an array of mobile voice and data services, including interconnected mobile voice services, text and
multimedia messaging, and mobile broadband Internet access services. Mobile wireless services also include
machine-to-machine connections for fleet management systems, smart grid devices, vehicle tracking, home
security systems, and other telematics services. This section presents information and data on all mobile wireless
services as well as on individual services and segments where appropriate and when the data are available.*®

A. Service Providers
1. Facilities-Based Providers
11. Facilities-based mobile wireless service providers offer mobile voice, messaging, and/or data

services primarily using their own network facilities, although coverage areas usually are supplemented through
roaming agreements.'® Facilities-based providers can operate nationwide, multi-regional, regional, or local
networks. Some data and messaging services offered by facilities-based providers rely only on Internet Protocol
(IP)-based, packet-switched networks, but most mobile voice services continue to connect to the Public Switched
Telephone Network (PSTN) and rely on North American Numbering Plan telephone numbers.

12. Nationwide Service Providers. As of year-end 2013, there were four facilities-based mobile
wireless service providers in the United States that industry observers typically describe as “nationwide.” These
providers include AT&T,” Sprint,* T-Mobile,? and Verizon Wireless.”® Although none of these four providers
has a network that covers the entire land area or population of the United States, each has a network that covers a
significant portion of both, and therefore these four providers will be referred to as “nationwide providers”
throughout this Report.* Each of the four nationwide service providers has a mobile wireless network that covers
in excess of 99 percent of the U.S. population.?

18 See Sixteenth Report, 28 FCC Red at 3836 at § 20 - 22
9 Fixed wireless services are currently not included in our analysis of mobile wireless services.

2 AT&T Mobility is the successor of Cingular, a joint venture formed in October 2000 between Southwestern Bell (SWB)
and Bell South. In 2005, SWB subsidiary that included SWB'’s interest in Cingular merged with AT&T Corp. In 2006,
ATE&T acquired Bell South and therefore 100% ownership of Cingular. As of December 31, 2013, AT&T Mobility served
more than 110 million subscribers.” See AT&T Inc., SEC Form 10-K, filed Feb. 21, 2014, at 2.

2! Sprint Nextel was created by the merger in 2005 of Sprint Corp. and Nextel Communications, Inc. See Tenth Report, 20
FCC Rcd at 15931 1 60. On July 5, 2013, the FCC released an order approving the acquisition of Sprint by SoftBank Corp.,
and Sprint’s acquisition of 100 percent of Clearwire’s stock. See Softbank-Sprint-Clearwires Order, 28 FCC Rcd at 9643-44
11-4.

22 T_Mobile traces its roots to May 2001,when Deutsche Telekom AG (DT) acquired in a deal worth $24 billion two US
providers -- VoiceStream Wireless (formerly a division of Western Wireless that had recently acquired regional GSM
providers Aerial Communications in the Midwest and Omnipoint in the Northeast), and Southern regional provider Powertel.
In September 2002, they were re-branded nationally with the T-Mobile name, conforming to the brand under which DT
provided mobile services overseas. See http://www.celtnet.org.uk/telecos/T-mobile.php Most recently, on March 12, 2013,
the FCC released an order approving the application of Deutsche Telekom, T-Mobile, and MetroPCS, which resulted in the
creation of T-Mobile USA as a wholly-owned subsidiary of Deutsche Telekom . See T-Mobile-MetroPCS Order, 28 FCC
Rcd at 2323-24 1 1-2.

2 As of December 31, 2013, Verizon owned a controlling 55% interest in Verizon Wireless and VVodafone owned the
remaining 45%. See Verizon Communications, Inc., SEC Form 10-K, filed Feb. 27, 2014, at 2. On February 21, 2014,
Verizon completed its acquisition of VVodafone’s 45 percent indirect interest in Verizon Wireless, so that VVerizon now owns
100 percent of Verizon Wireless. See http://newscenter.verizon.com/corporate/news-articles/2014/02-21-acquisition-of-
vodafone-stake-in-vzw-complete/

2 All four nationwide have spectrum in CONUS and in HI and AK.

% Thus, a nationwide network covers a sufficiently large percentage of the population such that it would be inappropriate to
categorize it as a regional network.


http://newscenter.verizon.com/corporate/news-articles/2014/02-21-acquisition-of-vodafone-stake-in-vzw-complete/
http://newscenter.verizon.com/corporate/news-articles/2014/02-21-acquisition-of-vodafone-stake-in-vzw-complete/
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13. All nationwide providers provide service directly to consumers and businesses and also provide
machine-to-machine (M2M) services. Later in the Report, detailed data and analysis are provided on the retail
voice and broadband service provided by these companies. However, there are limited statistics on M2M
communications. The research firm “Current Analysis” estimates that AT&T had approximately 14.7 million
M2M connections, Verizon Wireless had between 7 and 9 million connections, and both Sprint and T-Mobile had
3.3 million connections. M2M has gained significant interest in the past few years as providers continue to
provide connectivity between devices, sensors, monitors, etc. and their networks. The new “Internet of Things”
(1oT) is seen by some commentators as promising the next major opportunity for providing interconnection and
advanced connect among devices. Many industries such as healthcare, are transforming to use M2M networks to
connect their numerous smart devices and machines. While M2M resides mostly in the Enterprises space, more
and more providers are launching services for the home market.

14. Multi-Regional, Regional, and Local Service Providers. US Cellular is a multi-regional service
provider that has developed wireless networks and customer service operations covering five geographic market
areas in portions of 23 states that collectively represent a total population of 31.8 million as of December 31,
2013.7% US Cellular relies on roaming agreements with nationwide facilities-based providers, as well as other
smaller providers, to supply service to its customers in areas not covered by its networks. C-Spire and Ntelos are
two other regional providers with substantial market presence in certain parts of the country. There are also
dozens of regional and local facilities-based providers throughout the continental United States, Alaska, and
Hawaii that typically provide service in a single geographical area, many of them rural areas.”’

2. Resale and MVVNO Providers

15. Resellers and mobile virtual network operators (MVNOs) do not own any network facilities but
instead purchase mobile wireless services wholesale from facilities-based providers and resell these services to
consumers.?® An agreement between an MVNO and a facilities-based provider may be more likely to occur when
the MVVNO has better access to some market segments than the host facilities-based provider, possibly due to its
brand reputation, distribution network, marketing strategies, or business model.” MVNOs often increase the
range of services offered by the host facilities-based provider by targeting specific market segments, including
segments previously not served by the hosting facilities-based provider.*® Hence, the relationship between an
MVNO and its hosting facilities-based provider can be a mutually beneficial strategic partnership.®* In 2013, the

% United States Cellular Corp., SEC Form 10-K for the fiscal year ended December 31, 2013 at 1.

%" Some regional facilities based providers include, but are not limited to, Alaska Communications, Big River Broadband,
Bluegrass Cellular, Cellcom, Choice Wireless, GCI Wireless, People’s Wireless, Pioneer, West Central Wireless.

%8 According to one service provider, “MVNOs execute a contract with [the facilities-based provider] to buy wireless service
from [the facilities-based provider] to resell under their own brand to customers and perform all marketing, billing,
collections and customer service for the customers they activate. MVNOs establish and maintain the relationship with its
customers. MVNOs own the relationship with their customers and establish their own calling plans and pricing.” See
Verizon Wireless, Authorized Retailers and MVNOs,
http://www.verizonwireless.com/b2c/aboutUs/reseller/authorizedAgentIndex.jsp (visited June. 23, 2014).

% See P. Kalmus and L. Wiethaus, On the Competitive Effects of Mobile Virtual Network Operators, Telecommunications
Policy, Vol. 34, 2010 at 263, 266, 268.

%0 See P. Kalmus and L. Wiethaus, On the Competitive Effects of Mobile Virtual Network Operators, Telecommunications
Policy, Vol. 34, 2010, at 268 (On the Competitive Effects of Mobile Virtual Network Operators). See A. Banerjee and C.
Dippon, Voluntary Relationships Among Mobile Network Operators and Mobile Virtual Network Operators: An Economic
Explanation, Information Economics and Policy, Vol. 21, 2009, at 72 (Voluntary Relationships Among Mobile Network
Operators and Mobile Virtual Network Operators: An Economic Explanation).

%! See The Yankee Group, Jason Armitage, Yankee Group’s 2011 Predictions: 4G Fuels the Decade of Disruption, at 7
(stating, “[I]t’s critical the MVVNO does not compete to any meaningful degree with the host.”)
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largest MVNO was TracFone Wireless (TracFone).*

16. Unlike facilities-based providers, MVNOSs do not engage in non-price rivalry by creating capacity
through network investments, network upgrades, or network coverage. MVVNOs may target their service and
product offerings at specific demographic, lifestyle, and market niches, including consumers who are low income,
are relatively price sensitive, do not want to commit to multi-year subscription contracts, have low usage needs, or
do not want to buy a bundle that contains unwanted data services. Following widespread industry practices, the
Commission generally attributes the subscribers of MVVNOs to their host facilities-based providers, including
when it calculates market concentration metrics.

3. Other Providers

17. Narrowband Data Providers. Narrowband data and paging services comprise a specialized
market segment of the mobile wireless industry. These services include two-way messaging, as well as machine-
to-machine and other telemetry communications, and are consumed primarily by businesses, government users,
and other institutions. According to XXXX licensing databases, there is approximately seven megahertz of
spectrum allocated to narrowband and paging services, and there are hundreds of licensees for these services,
including private individuals, firms, and local and state governments.

18. Mobile Satellite Service Providers. Mobile Satellite Services (MSS) providers offer satellite-
based communications to mobile devices. Traditionally, MSS has involved voice and narrowband data services.
MSS services are generally targeted at users who require service in remote areas, in disaster response situations,
or other places where terrestrial mobile wireless network access may be limited.*®* Examples of MSS customers
include the oil industry, maritime users, public safety agencies, and other government/military operations.

B. Connections, Net Additions, Churn
1. Subscribers and Total Connections, and Net Additions
19. In the period since the Sixteenth Report, the U.S. mobile wireless services industry experienced

continued strong growth, with total wireless connections up by 10 million in 2013.* Of the four nationwide
facilities-based providers, AT&T and Verizon Wireless maintained the largest market shares throughout 2013.%
T-Mobile had the largest quarterly increases in market share during this time period. While Sprint steadily lost
subscribers in the first three quarters of 2013, it rebounded slightly in the final quarter of the year.*

20. This Report uses several data sources to estimate the number of mobile wireless subscribers and
connections. One source, the Numbering Resource Utilization Forecast (NRUF), tracks the quantity of phone
numbers that have been assigned to mobile wireless devices.*’” Based on NRUF data, it appears that the number

%2 Some MVNO companies that currently provide service include Straight Talk, H20 Wireless, Ultra Mobile, Net10,
LycaMobile, Spot Mobile, Telcel America, GIV Mobile, Simple Mobile, Red Pocket, Pure Talk, PagePlus, Ting, iWireless,
Voyager, FreedomPop, ROK Mobile, Tracfone, See sprint/?utm_source=GeneralUsers&utm_campaign=41e3559dd9-
c:tec,mdad:07-29&utm_medium=email&utm_term=0_1dd83065c6-41e3559dd9-98996217
http://gigaom.com/2014/07/28/unlock-phone-att-verizon-tmobile

% See Thirteenth Report, 24 FCC Rcd at 6301 | 247.

** NRUF, Dec 2013.

% UBS Investment Research. US Wireless 411 v51 4Q13. Figure 21
% UBS Investment Research. US Wireless 411 v51 4Q13, Figure 24

%7 When all mobile wireless devices were assigned telephone numbers and subscribers generally carried one mobile device
for making voice calls, NRUF provided reasonably accurate measures of subscribership. Now, however, consumers are more
likely to use more than one mobile device that have been assigned telephone numbers — particularly non-voice devices, such
as Internet access devices (e.g., wireless modem cards, netbooks, and mobile Wi-Fi hotspots), e-readers, tablets, and
telematics systems. In addition, certain mobile broadband providers do not assign telephone numbers to at least some of the
devices on their networks. Therefore, NRUF is becoming less useful in measuring the number of individual subscribers.

9
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of mobile wireless connections in 2013 were 335.7 million. Connections grew three percent during 2013, from
329.2 million at the end of 2012, to 339.2 million at the end of 2013. CTIA also estimated the total number of
mobile wireless connections based on its own industry survey,* and found that the number of connections grew
by three percent during the same period, from 326.5 million at the end of 2012, to 335.7 million at the end of
2013.* This information is presented in Chart 11.B.1.

Chart11.B.1
Total Mobile Wireless Connections
2001 - 2013
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2001 2002 2003 2004 2007 7006 7007 2008 2009 7010 2011 2012 701>
Year
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=
o

Note. Based on data from NRUF, CTIA (CTIA Year-End 2013 Wireless Indices Report, Table 6).
Latest available data.

21. Chart 11.B.2 presents data on total connections by service segment. The postpaid segment
accounts for more than 60 percent of the total connections over the reported period, while the prepaid
connections have grown from approximately 15 to 20 percent of the total connections. Wholesale
connections and connected devices are a small but growing portion of the total connections.*

Instead, it is providing more of an estimate of the number of mobile wireless connections or connected devices. In addition,
it will become a less accurate measure of connected devices to the extent that more devices are sold that do not use telephone
numbers.

% CTIA states that “the terms subscriber, subscriptions, and connections are being used interchangeably” in their report and
survey. See CTIA Wireless Industry Indices at p. 7.

% See Appendix Table 11.B.i for detailed data.
“0 See Appendix Table 11.B.ii for detailed data.
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Source: UBS Investment Research. US Wireless 411 Version 51. Figure 17: US Wireless 411 Version 54.
22. Table 11.B.1 presents data on total connections of the larger individual providers Based on the
2014 data, it appears that AT&T and Verizon Wireless account for roughly two-thirds of the estimated
connections, with Sprint and T-Mobile together accounting for slightly less than a third. Regional providers
accounted for approximately 3 percent of the total mobile wireless connections.

Table 11.B.1

Estimated Total Connections for Publicly Traded Facilities—Based Mobile

Wireless Service Providers (In thousands)
2011- 1° Half 2014

Nationwide Providers 2011 2012 2013 1% Half 2014

108,667 116,570 125,535 129, 615

A&T 103,247 106,965 110,276 116,542
55,021 55,626 54,622 54,080
30,756 30,299 46,684 50,545

Nationwide Provider Total 297,691 309,460 337,117 350,782

US Cellular 5,891 5,798 4,774 4,653

Metro PCS 9,347 8,887

Leap Wireless 5,934 5,297 4,551

NTELOS 415 440 465 458

Cincinnati Bell 459 398 340 277

Regional Provider Total 22,046 20,820 10,130 5,388

Total Estimated Connections 319,736 330,279 347,247 356,170

Note: UBS Wireless 411 Report. Version 51 2014 Q1, Table 21, pp.14. UBS Wireless 411 Version 54. Total
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estimated connections figure includes data only for the providers reported in the table. Annual numbers are end
of the year, 1% half 2014 numbers are end of 2™ quarter 2014.

2. Subscribers and Net Additions

23. Net additions for 2013 totaled 10.0 million based on NRUF data, and 9.2 million based on CTIA
data. The Commission is also able to use data reported by service providers on Form 477 to estimate the number
of mobile voice subscribers and mobile internet subscribers. Form 477 data generally show a lower number of
subscriber additions than NRUF data. Between 2011 and 2013, annual net subscriber additions amounted to 12.2
million, 7.6 million, and 4.2 million, respectively. This information, along with NRUF and CTIA data, is
presented in Chart 11.B.3.

Chart 11.B.3
Annual Net Additions to Total Mobile Wireless Connections
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Source: NRUF, CTIA (CTIA Year-End 2013 Wireless Indices Report Table 6), Form 477. Latest available data.

24. In 2012, quarterly net additions varied by service segment, with connected device adds seeing
significant growth. In the fourth quarter of 2012, wholesale additions dropped substantially, while postpaid adds
showed significant increase. The net number of connected device additions was consistently higher than prepaid
additions during through the first half of 2014, with the second quarter of 2013 and 2014 showing negative
prepaid additions. Postpaid net additions fell dramatically in the first quarter of 2013, but climbed for the
remainder of the year and showed significant growth in the first half of 2014. This information is presented in
Chart 11.B.4.*

1 See Appendix Table 11.B.iii for detailed data.
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Total 3,533 | 2,246 | 2,156 | 3,682 | 2,181 | 788 | 3,229 | 5,389 | 4,378 | 4,418
@ Prepaid 1,891 414 462 603 1,278 | -1,391 | 280 1,069 | 472 | -1,029
® Wholesale 1,296 568 1,244 | -151 | 3,431 598 436 802 -945 975
O Connected Devices| 493 480 854 1,053 | 1,344 | 1,318 | 1,381 | 1,026 | 1,703 | 1,574
m Postpaid -147 784 -405 | 2,177 | -3,872 | 263 1,132 | 2,492 | 3,147 | 2,899

Source: UBS Investment Research. UBS Wireless 411 Version 54. Figure 16: UBS categorizes Tracfone customers as
prepaid, not wholesale.

25. From 2009 through 2011, AT&T had the largest number of net additions, partly through
acquisitions and partly through organic growth. Verizon Wireless had the largest number in 2012, accumulating
the most net additions in 2012 and 2013. T-Mobile hovered between third and last place from 2009 to 2012. In
2013, however, T-Mobile experienced a surge in customer growth, moving past AT&T to accumulate the second
most net additions for the year, as well as in the first half of 2014. The significant subscriber growth Sprint
experienced during 2010 and 2011 slowed significantly in 2012, and Sprint lost customers in 2013. US Cellular
lost subscribers every year from 2009 through the first half of 2014. These trends are displayed in Chart I1.B.5.
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Chart 11.B.5
Annual Net Additions by Service Provider
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Source: UBS Investment Research. UBS Wireless 411 Version 51. Figure 14: UBS Wireless 411 Version 54.
3. Churn

26. Churn measures the number of connections that are disconnected from mobile wireless service
during a given period time period, and is usually expressed as a percentage. Churn is calculated by dividing the
aggregate number of wireless subscriber connections who canceled service during a period by the total number of
wireless subscriber connections at the beginning of that period. The churn rate for the period is equal to the
average of the churn rate for each month of that period, e.g., the three months in a quarter or the twelve months
for an annual churn rate. Thus a monthly churn rate of 1 percent averaged over the three month reporting period
would also be reported as 1 percent. Providers publish their monthly churn rate information as part of their
quarterly filings with the SEC.

217. A service provider’s churn rate depends on many factors, including the distribution of its
customers between postpaid and prepaid service plans, customer satisfaction with their service provider, service
provider switching costs, and competition. As an example, if a service provider has an average monthly churn
rate of 2 percent in each month of a year, the service provider would lose approximately 24 percent of its
customer base over the course of the year.

28. Churn rates of the nationwide facilities-based service providers, measured in the second quarter
of 2014, ranged from 1.2 percent for Verizon Wireless and 1.5 percent for AT&T, up to 2.1 percent for T-Mobile
and 2.4 percent for Sprint. These data are presented in Chart 11.B.6. The average industry quarterly churn rates
have ranged from 1.9 percent to 3.0 percent since 2010.* Churn rates for prepaid connections are typically
significantly higher than churn rates for postpaid connections, because prepaid customers, unconstrained by a

2 UBS Investment Research. US Wireless 411 v51 Q1 2014. Figure 14: U.S. Wireless Industry Model.
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multi-month or multi-year service contract, are more likely than postpaid customers to terminate a relationship
with a wireless service provider.

Chart 11.B.6
Quarterly Churn Rate for Nationwide Mobile Wireless Providers
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Source: UBS Investment Research. US Wireless 411 Version 49, Table 16; US Wireless 411 Version 51, Figure 28; US
Wireless 411 Version 54.

C.

29. Revenues and connections or subscribers are key metrics that are used to measure the size of a
company. In turn, the relative size of a company compared to the total size of the industry determines market
share. The revenue data are presented in Table 11.C.1 below.

Table I1.C.1
Service Revenues for Facilities—-Based Mobile Wireless Service Providers (In millions of dollars)
2005-1° Half 2014

Market Shares and Concentration

28,131 32,796 38,016 49,717 52,046 55629 59,157 63,733 69,033 36,065
30,665 33,788 38,678 44,249 48563 53,510 56,726 59,186 61,552 30,535
28,631 31,918 32,106 28,435 25832 25894 27,390 29,086 29,263 14,337
12,308 14,511 16,891 19,242 18,926 18,689 18,481 17,213 20535 10,821
1695 468

2006
2,832 2445 3,679 3,940 3,926 3913 4,054 4,099 3595 1,697
872 1,291 1,919 2437 3,130 3690 4,428 4540

769 956 1,396 1,709 2,171 2413 2,829 2947 2631

264 302 357 392 400 383 395 424 467 226
215 236 267 291 284 269 252 225 185 80
6,485 7,030 7,984

395 433 484 524 408

363 339 294 320 236

1,117 1,202 1,030
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Rural Cellular 511 539 608 327
739 755 649

Note: UBS Investment Research. - UBS Wireless 411 Report. Version 51, Table 31. UBS Wireless 411 Report Version 54,
MetroPCS was acquired by T-Mobile in March 2013 and Leap (Cricket) was acquired by AT&T in March of 2014.

30. Market share is usually calculated as the percentage of an industry or market's total revenues
earned (or number of customers served) by a particular company over a specified time period.* In general,
market share increases and decreases can be a sign of the relative competitiveness of a company's products or
services. Nationwide service provider market shares by service revenues are shown in Table 11.C.2 below. This
table provides market share estimates of the largest facilities-based service providers based on revenues. The four
nationwide service providers accounted for about 96 percent of the nation’s mobile wireless service revenue in
2013, up from 91.5 percent in 2012. The service revenues of Verizon Wireless and AT&T accounted for about 70
percent of total service revenue in 2013.

Table 11.C.2
Market Shares for Facilities-Based Mobile Wireless Providers
Based on Service Revenues 2011 —2013*

Nationwide Service Providers 2011 2012 2013

33.8% 34.4% 36.5%

AT&T 32.4% 32.0% 32.5%
Sprint 15.6% 15.7% 15.5%
T-Mobile 10.6% 9.3% 10.9%
92.4% 91.5% 95.3%
2.3% 2.2% 1.9%
Metro PCS 2.5% 2.5%
Leap Wireless 1.6% 1.6% 1.4%
NTELOS 0.2% 0.2% 0.2%
Cincinnati Bell 0.1% 0.1% 0.1%
Other 0.7% 1.9% 1.0%
7.6% 8.5% 4.7%

Note: Data based on Table 11.C.1, infra ,UBS Wireless 411 Report. Version 51 2014 Q1, Table 31, pp.19 UBS
Wireless 411 Report. Version 54 and CTIA total service revenue figures. For 2011, the data are also from the
Sixteenth Competition Report Table 11 and 12.

31. Market concentration can be measured by the number of competitors in the marketplace, or by the
share of subscribers, sales or revenues attributable to each competitor. High market concentration levels in a
given market may raise some concern that the market is not competitive. However, an analysis of other factors,
such as prices, entry conditions, and non-price rivalry, may find that a market with high concentration levels is
competitive.

32. The Herfindahl-Hirschman Index (HHI), which is employed by the Commission to measure

*® Markets as discussed in this Report are independent of markets determined in the context of transactions. In prior
transactions, the Commission has found that the relevant geographic markets for certain wireless transactions generally are
“local” and have used CMAs (cellular marketing areas) as the local geographic market. In addition, it has also evaluated a
transaction’s competitive effects at the national level where a transaction exhibits certain national characteristics that provide
cause for concern. See AT&T-Leap Order, 29 FCC Rcd at 2735 | 27.

“* We do not report mid-year market shares.
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market concentration, is a widely-accepted measure of concentration in competition analysis. The HHI is
calculated by summing the squared market shares of all firms in any given market. In this Report, we calculate
HHIs by EA (economic areas), to maintain continuity with past Reports and to ensure that we do not compromise
the confidential information found in the NRUF data.*® The Commission generally estimates HHIs on a narrower
geographic area than the EA to evaluate the competitive consequences of transactions.*®

33. At the end of 2013, the weighted average of the HHI (weighted by population across the 172
Economic Areas in the United States) for the mobile wireless services industry was 3,027, a small increase from
2,966 at the end of 2012, which in turn was an increase from 2,874 at the end of 2011.%” As in previous years, the
most recent increases in the weighted average of HHIs reflect continued industry consolidation, such as the 2013
merger of T-Mobile and MetroPCS. Average HHIs across EAs are presented in Chart 11.C.1*® At the end of
2013, the value of the HHI for individual Economic Areas (EAS) ranged from a low of 2,237 in EA 63
(Milwaukee-Racine WI) to a high of 6,689 in EA 146 (Missoula MT).

Chart1l.C.1
Average HHI Across EAs
3500 2008-2013
2,966 3,027
3,000 2693 2.806 2,866 2,874 -
2,500 Highly Concentrated (HHI > 2500)
— 2,000 |
T
T 15500 -
1,000 |
500 |
2008 2009 2010 2011 2012 2013
Year

Source: NRUF and 2010 census data, EAs defined as in 1995. The latest NRUF data available is 2013.

** By contrast, in wireless transactions, the Commission has analyzed competitive effects on “local” geographic markets
using CMAs (cellular marketing areas). See AT&T-Leap Order, 29 FCC Rcd at 2735 27. See also note 43 supra.

“® Antitrust authorities in the United States generally classify markets into three types: Unconcentrated (HHI < 1500),
Moderately Concentrated (1500 < HHI < 2500), and Highly Concentrated (HHI > 2500). See Horizontal Merger Guidelines,
U.S. Department of Justice and the Federal Trade Commission, http://www.justice.gov/atr/public/guidelines/hmg-2010.pdf .
The Commission’s HHI screen flags markets for further competitive review if the HHI is 2800 with a change from the pre to
the post transaction HHI of 100 or greater or a change of 250 or greater regardless of the initial HHI. See Applications of
AT&T Wireless Services, Inc., Transferor, and Cingular Wireless Corp., Transferee, Memorandum Opinion and Order, 19
FCC Rcd 21522 (2004); Applications of AT&T Inc. and Cellco Partnership d/b/a Verizon Wireless for Consent to Assign or
Transfer Control of Licenses and Authorizations and Modify a Spectrum Leasing Arrangement, WT Docket No. 09-104,
Memorandum Opinion and Order, 25 FCC Rcd 8704 (2010).

*" Data are based on 2010 census data. EAs defined as in 1995.

“® EA level data are presented in Appendix Table I1.C.i
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D. Financial Indicators
1. Revenue and ARPU
34. Total service revenues of the wireless providers, as reported by the CTIA, include monthly

service fees, usage-related charges, activation charges, vertical services (voice mail, enhanced calling features,
and other services), out-collect roaming revenues, and data service revenues.* In 2013, total wireless service
revenue was $189 billion. It has grown steadily over the last twenty years, although the pace has tended to
fluctuate over the last five years. Revenue increased by 2.3 percent in 2013.>° As reported earlier in Table
11.C.1, company-specific revenues reported by the providers during this time indicate that Verizon Wireless and
AT&T had the highest service revenues, followed by Sprint, and then T-Mobile.*

35. Given the longstanding variation in terms of plan characteristics and pricing for mobile voice and
data, average price metrics have been necessary and useful tools to compare broad trends in pricing, even though
average metrics have always had their limitations.®* Previous Reports have reported average price metrics,
including the per-minute price of voice service, the average revenue per text message, the average revenue per
megabyte, and the average revenue per unit (ARPU).>® As detailed in the Sixteenth Report,* however, in the
second half of 2012 Verizon and AT&T launched their shared data plans that bundled unlimited voice and texting
with a data allowance for a single flat monthly fee, starting a shift toward shared data plans by wireless service
providers. Beginning with its report of 2012 data, CTIA discontinued separately tracking and reporting wireless
data service revenues.® As a result of these changes, estimates of the unit price of wireless voice and data
revenues are increasingly unreliable and difficult to come by, and the Commission is no longer able to report from
the CTIA data an average revenue per text message, an average revenue per megabyte, or an average voice
revenue per minute.

36. Similarly, the ARPU metric, which has commonly been used in the industry as an overall pricing
indicator and which remains the best such measure currently used by industry and financial analysts, has come
under increasing pressure, especially as a measure for comparisons across different providers. Consistent
estimation of ARPU has become more difficult due to the growing prevalence of shared data plans, family and
group plans, and other types of bundling, along with the increasing number of accounts with multiple devices,
with each device potentially subject to a different pricing model. We note that ARPU is not consistently
reported by different providers. For instance, AT&T, Sprint and T-Mobile report ARPU, while Verizon Wireless
provides its reporting based on ARPA (Average Revenue per Account), which accounts for the multiple devices
that may be associated to a single account. CTIA’s Wireless Industry Indices no longer report an “average local

*° See CTIA Year-End 2013 Wireless Indices Report, at 70-72.

*® Revenue increased by 3.0 percent, 4.9 percent, 6.2 percent, 9.0 percent, and 2.3 percent in 2009, 2010, 2011, 2012, and
2013, respectively. See Appendix Table I1.D.i for details.

*! Detailed service provider service revenues are shown in Appendix Table 11.C.i.

°2 Different mobile wireless providers have offered a variety of pricing plans for their voice and data services, with service
often offered under multi-part pricing schemes and with differing non-price terms and features, such as early termination fees
and the consequences of reaching usage limits. As discussed in previous reports, it is therefore difficult to identify sources of
information that track actual mobile wireless service prices in a comprehensive and consistent manner. Additionally, data on
subscribership is not available at the plan level, and any average price comparison implicitly assumes uniform subscribership
of all plans.

*% Industry and financial analysts have used company reported ARPU as a fair proxy of the amount of revenue generated per
subscriber on a monthly basis

> Sixteenth Report, 28 FCC Rcd at 3836, 1144-146
*® See CTIA Year-End 2013 Wireless Indices Report, at 85-90 for a detailed discussion.
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monthly bill” consistently reported by providers that was used to estimate ARPU.*® To account for these
shortcomings, industry and financial analysts have had to make additional assumptions and begun to estimate a
new, normalized version of ARPU, dividing overall reported service revenues by the average number of
subscribers for the period.

37. In its year-end 2013 annual report, CTIA reported an industry average measure of ARPU,
specifically “Average Revenue per Reported (subscriber) Unit”,*” which is based “upon total revenues divided by
the average total reported active units per survey period, divided by the number of months in the survey period,”
i.e., an annualized monthly ARPU. The total service revenues used in this ARPU calculation includes roaming
revenues, usage fees, access and other connection fees. Thus all revenues, including those from roamers in a
provider’s market, are attributed to the subscriber base of the provider.®® According to CTIA, from December
2012 to December 2013, the average revenue per active unit (ARPU) in 2013 was $48.79 based on annual
revenues and average active revenue-generating subscriber units. Total wireless industry service revenues for
2013 equaled $189.12 billion, up from $185 billion for 2012 as a whole. Total reported prepaid revenues for
2013 equaled $22.4 billion, down 5 percent from $23.7 billion reported for 2012.% Chart 11.D.1 below shows the
total service revenue, subscribers and ARPU for the past 20 years. It appears that based on nominal dollars, the
average industry ARPU appears to be fairly stable, while revenues and subscribership has increased.

Chart 11.D.1
Total Service Revenues, Subscribers, ARPU
1993 - 2013
350
—=— Reported
300 Subscribers
250 (millions)
200
150 —o—Tota! Annual
Service
100 . Revenue ($
\ - -
R =il A S Wy S — billions)
0 W —i—ARPU ($)
mlq-lml@l'\lemloIHINImlq-lmlgoll\lwlmlolﬁlc\]lml
)OO O)OOO) O O OO OO OO0 O O v o
OO O)Y O)YO) OOy O OO OO OOOO0OO0OO0O O oo
™ A AN AN AN AN AN AN AN AN AN AN ANANANN
Year

Note: Based on CTIA Year-End 2013 Wireless Indices Report, Table 27. Latest available data.
2. Average Revenue per Unit (ARPU) by Provider
38. There is considerable variation in ARPU amongst the various national and regional wireless

*® CTIA’s Indices Report provides discussion of some of the alternative methods of calculating ARPU. For example, the
report indicates that a Yankee Group study on ARPU had found that the majority of major providers used nine to ten separate
revenue components in their calculation. As noted in the Indices Report, consistency of reporting is critical to accurately
compare the data over time. CTIA Year End 2013 Wireless Indices Report, at 85 — 90.

5 See Infra Footnote 22.

%8 This ARPU is not equal to the “average bill’ for a household, or consumer, as it is not equal to an ‘account” which may
cover several different devices, such as multiple phones (under a family plan) or multiple devices (including phones and
tablets, wireless broadband modems, or other adjunct devices covered by a customer’s service plan). It assigns overall service
revenue across all revenue generating devices. See CTIA Year-End 2013 Wireless Indices Report, at 2.

% See Appendix Table I1.D.i
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providers, despite the overall stable numbers. From Table I1.D.1 below we find that between the fourth quarter of
2011 and the fourth quarter of 2013, AT&T’s ARPU was fairly stable, Verizon Wireless experienced a slight
increase in ARPU, and T-Mobile showed a steady decline in ARPU. Regional providers such as US Cellular
experienced a slight decrease in ARPU during this time.

Table 11.D.1
ARPU Estimates of Publicly Traded Facilities-Based Mobile Wireless Providers
4™ Quarter 2011 - 2" Quarter 2014
AT&T $ 47.04 $ 46.94 $ 4758 $ 4391
$ 46.55 $ 4757 $ 47.50 $ 46.96
$ 43.08 $ 43.37 $ 44.83 $ 4355
$ 44.29 $ 40.24 $ 36.91 $ 36.17
| Regional/Rural Providers f 4011 4012 [4013 [

$ 49.74 $ 50.89 $ 50.21 $ 53.27
$ 40.55 $ 40.86

$ 42.39 $ 40.69 $ 45.55

$ 4857 $ 52.78 $ 54.11 $ 52.21
$ 43.26 $ 43.28 $ 41.35 $ 4281

Source: UBS Investment Research. UBS Wireless 411 v. 51 Figure 36, UBS Wireless 411 Report Version 54.

39. As a consequence of the shift to shared data plans by the two largest wireless service providers,
estimates of the unit price of wireless voice and data revenues are increasingly unreliable and difficult to come by,
as discussed in earlier paragraphs. In addition, we note that the available estimates do not fully reflect the prices
of all relevant mobile broadband services offered by U.S. wireless service providers, and therefore are subject to
certain caveats depending on the methodology used in the particular analyst report. Acknowledging these
limitations, we present some analyst estimates of ARPU and the unit price of mobile wireless broadband services.
As seen in Table 11.D.1, on average, the combined ARPU for voice, text and data has been fairly stable for most
nationwide providers, with the exception of T-Mobile, which shows a steady decline in ARPU over the reported
period.

3. Wireless Telephone Services CPI

40. The Consumer Price index (CPI) is a measure of the average change over time in the prices paid
by urban consumers for a fixed market basket of consumer goods and services. The basket of goods includes over
200 categories, such as food and beverages, housing, apparel, transportation, medical care, recreation, education,
and communications. The CPI allows consumers to compare the price of the basket of goods and services this
month with the price of the same basket a month or a year ago. As documented in previous Reports, two different
pricing indicators — the Wireless Telephone Services CPI and the per-minute price of voice service — show that
mobile wireless prices have declined significantly since the launch of PCS service in the mid-1990s. However,
given the shift in mobile voice service plans away from a defined number of monthly minutes®, there is no simple
way to calculate a per-minute price for such service, so this discussion focuses on the CPI.

41. The wireless telephone services’ component of the CPI (Wireless Telephone Services CPI) is
published by the U.S. Department of Labor’s Bureau of Labor Statistics (BLS) on a national basis.®* From 2011

8 See Section 11.D.1 infra

® Starting in December 1997, the basket included a category for cellular/wireless telephone services. All CPI figures
discussed above were taken from BLS databases found at http://www.bls.gov. The index used in this analysis, the CPI for
All Urban Consumers (CPI-U), represents about 87 percent of the total U.S. population. See Bureau of Labor Statistics,
Consumer Price Index: Frequently Asked Questions, http://www.bls.gov/cpi/cpifag.htm (visited June 16, 2014). The Cellular

20


http://www.bls.gov/
http://www.bls.gov/cpi/cpifaq.htm

Federal Communications Commission DA 14-1862

to 2012, the annual Wireless Telephone Services CPI decreased by 1.2 percent while the overall CPI increased by
2.1 percent and the Telephone Services CPI was approximately unchanged.® From 2012 to 2013, the annual
Wireless Telephone Services CPI decreased by 1.6 percent while the overall CPI increased by 1.5 percent and the
Telephone Services CPI was unchanged. The Wireless Telephone Services CPI has steadily declined since 2010
following an unchanged Wireless Telephone Services CPI in 2009 and a series of much smaller declines in the
period from 2002 to 2008. Since December 1997, the Wireless Telephone Services CPI has declined nearly 43
percent while the overall CPI has increased by 34 percent.

4. Profitability Metrics

42. One measure of competition is the relative profitability of competitors within the wireless market.
It is also informative to compare the profitability of the wireless industry with other industries. In the absence of
the data necessary to estimate economic profits, accounting profits can instead be estimated using various metrics
available to wireless industry observers. One such metric, based on company data reported to the Securities and
Exchange Commission, is EBITDA (Earnings before Interest, Taxes, Debt, and Amortization). EBITDA equals
accounting profits before deducting interest expenses, corporate income taxes, depreciation, and amortization. In
2014, out of the nationwide facilities-based providers, EBITDA per subscriber ranged from a low of $6.13 (US
Cellular) to a high of $24.19 (Verizon Wireless). These numbers are presented in Table 11.D.2.

Table 11.D.2
Annual EBITDA per Subscriber ($/month), 2011 — 1st half 2014

Top 5 Mobile Wireless Service Providers 2011 2012 2013 | 1% Half 2014

20.85 22.21 23.56 24.19
18.49 18.64 19.55 19.67
6.84 6.11 7.53 11.13
13.17 12.09 10.08 8.64
11.88 1151 7.34 6.13

Source: UBS Investment Research. UBS Wireless 411 Version 51, Fig 47; UBS Wireless 411 Version 54. Annual figures
calculated by taking the average of each quarter for each year.

43. A second indicator of mobile wireless segment profitability is EBITDA margin®, which
expresses EBITDA as a percentage of service revenue. Standardizing EBITDA by service revenues facilitates
cross-provider comparisons. The EBITDA margin of a number of the publicly reported mobile providers for the
past several years is shown in Chart I1.D.1. In the fourth quarter of 2013, the EBITDA margin of the top four
nationwide providers ranged from 47.0 percent (Verizon Wireless), to 14.4 percent (Sprint). The EBITDA
margin of Verizon Wireless has remained above 40 percent since the fourth quarter of 2005.** AT&T’s EBITDA
margin has fluctuated since 2009, dropping below 30.0 percent in 2011, then rising above the 40 percent mark in
late 2012 and in mid- 2103.%° The other providers’ EBITDA margins were all substantially lower in the second
quarter of 2013.

CPI includes charges from all telephone companies that supply “cellular telephone services,” which are defined as “domestic
personal consumer phone services where the telephone instrument is portable and it sends/receives signals for calls by
wireless transmission.” This measure does not include business calls, telephone equipment rentals, portable radios, and
pagers. While the CPI-U is urban-oriented, it does include expenditure patterns of some of the rural population. Information
submitted by companies for the CPI is provided on a voluntary basis. See Sixteenth Report, 28 FCC Rcd at 3836 at  263.

%2 For details, see Appendix Table 11.D.ii,

% |t is equal to earnings before interest, tax, depreciation and amortization (EBITDA) divided by total revenue. Because
EBITDA excludes depreciation and amortization, EBITDA margin can provide a cleaner view of a company's core
profitability.

6 UBS, US Wireless 411 Reports, 2002 — 2014.
65
Id.
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Chart11.D.1
Reported EBITDA Margins (in %) for Selected Publicly Traded Facilities-Based
Wireless Providers
2011 - 1st Half 2014
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Source: UBS Investment Research UBS Wireless 411 Version 51, Fig 46; UBS Wireless 411 Version 54.
1. OVERALL MOBILE WIRELESS INDUSTRY METRICS

44, In this section, we discuss the current market trends in the mobile wireless marketplace and
provide additional analysis highlighting specific changes that have occurred over the last year. Specifically, this
section examines such indices as numbers of connections and distribution of subscribers by geography and by
demographics. It analyzes the extent of voice and broadband coverage, including by number of available
providers, and a comparison of rural to non-rural markets. We will also discuss developments in wireless devices,
intermodal developments such as wireless-wireline substitution and wireless-only households, and consumers’
access to information about their available choices in the marketplace.

A. Network Coverage

45, The analysis in this section is based on U.S. census blocks® overlaid on provider coverage maps
provided to the Commission through a contract with Mosaik Solutions, an independent consulting firm that tracks

% A census block is the smallest geographic unit for which the Census Bureau tabulates decennial census data. There are
11,166,336 blocks designated in the 2010 Census, and they range in population from zero to several hundred. See U.S.
Census Bureau, 2010 Census Summary File 1 — 2010 Census of Population and Housing, Technical Documentation, Mar.
2010, at 2-1, available at http://www.census.gov/prod/cen2010/doc/sf1.pdf#page=504.
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coverage footprints of mobile voice and mobile data networks. ®" If the center point, or centroid, of a census block
is within the coverage boundary of a map provided by Mosaik, then we consider the census block to be “covered”
by that provider and/or technology.®® We then aggregate the population and land area of the covered census
blocks. These coverage estimates represent deployment of mobile networks and do not indicate the extent to
which providers actually offer service to residents in the covered areas. While recognizing that this analysis likely
overstates the coverage experienced by consumers because of limitations in Mosaik data, ®® we find that this
analysis is useful because it provides a general baseline that can be compared over time across network
technologies, and providers.

1. Overall Network Coverage

46. We first estimate the percentage of the U.S. population, land area, and road miles covered by a
certain number of facilities-based mobile wireless service providers.” We then present estimated mobile
broadband coverage, using the same categories. For purposes of this Report, mobile wireless coverage represents
either mobile voice or mobile broadband coverage, and “mobile broadband” includes coverage and services
offered using the following 3G and 4G technologies: EVDO, EVDO Rev A, WCDMA/HSPA, HSPA+, LTE, and
mobile WiMAX.™ Finally, we note the data underlying these estimates measure mobile network “coverage,” and
not the number of network providers affirmatively offering service to any or all residents in those locations.

a. Mobile Wireless Coverage

47. As of January 2014, 99.9 percent of the total U.S. population lived in census blocks that were
covered by at least one facilities-based mobile wireless provider, as shown in Chart I11.A.1. The percentage of the
population living in a census block with mobile wireless coverage by at least one or two providers has not
changed significantly since January 2012, while the percentage of the population living in a census block with
coverage by at least three or four providers has fallen slightly during this time.” However, the percentage of the
population living in a census block covered by at least five providers fell sharply to 22.8 percent in January 2014,

% Mosaik provides data to the FCC under contract on facilities-based providers in the form of coverage boundary maps based
on the coverage boundaries provided to them by mobile wireless network operators. See Mosaik, About Us,
http://www.mosaik.com/about-us/ (visited July. 7, 2014).

% The Centroid Method overlays the geographic polygons showing wireless coverage onto a map of census blocks. The
Centroid Method codes a census block as covered if the calculated center point (the “centroid”) of the census block is within
the coverage polygon. If a centroid is covered, then all of the population and land area in the corresponding census block is
coded as covered as well. We also note that in some cases the calculated center point may lay outside of the boundaries of a
census block. In these cases, the centroid will be identified as the point inside the census block nearest to the calculated
center point.

% This analysis likely overstates the coverage actually experienced by consumers, because Mosaik reports advertised
coverage as reported to it by many wireless service providers, each of which uses a different definition or determination of
coverage. The data does not expressly account for factors such as signal strength, bit rate, or in-building coverage, and may
convey a false sense of consistency across geographic areas and service providers but nonetheless are useful for
benchmarking mobile network deployment across the United States, especially over time. National Broadband Plan, at 39
(Chapter 4). We also recognize that an analysis of coverage at the nationwide level provides only a general benchmark. A
nationwide average will mask regional disparities in coverage and create an overall picture that does not capture variances
across the country.

"0 Also see Appendix Table I11.A.i and LA ii

™ The Commission has used alternative definitions of mobile broadband in different contexts. For the 706 Report (Broadband
Progress Report), it has used both a speed threshold based on the SBI data and a technology threshold based on the Mosaik
data to define mobile broadband. See Eighth Broadband Progress Report, FCC Rcd 12-90A1 at 10366 {1 37 — 40.

"2 Sixteenth Report, 28 FCC Rcd at § 45
"8 Sixteenth Report, 28 FCC Rcd at 3836, Table 41 44 - 47
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from 79.6 percent in January 2012. We note that the number of providers in a census block does not necessarily
reflect the number of network provider choices available to a particular individual or household residing in those
areas.™

48. Chart 1. A.1 also presents the approximate percentage of the U.S. land area and road miles
covered by a certain number of mobile wireless providers. While more than 90 percent of the U.S. population
lived in census blocks with coverage by at least four mobile voice providers in January 2014, these census blocks
accounted for only approximately 29.9 percent of the total land area of the United States, and approximately 54.1
percent of U.S. road miles. Furthermore, while 0.1 percent of the U.S. population lived in census blocks that
received no mobile wireless coverage, approximately 25 percent of the U.S. land area and 5 percent of U.S. road
miles were not covered.

Chart 111.A.1
Estimated Mobile Wireless Coverage by Census Block
. Januarly 2014
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Note: Based on January 2014 Mosaik Data and 2010 Census Data. The number of providers in a census block represent
network coverage, which does not necessarily reflect the number of choices available to a particular individual or household,
Coverage calculations based on Mosaik data, while useful for measuring developments in mobile wireless coverage, have
certain limitations that likely overstate the extent of mobile wireless coverage.

49, In this Report, we have included a provider if it has market share above a particular threshold,
and have made estimates based on two alternative thresholds. Specifically, to estimate the number of providers
serving a CMA, we include a provider if it has a greater than two percent market share (alternatively, a five
percent market share which provides greater assurance of a meaningful choice for consumers) of mobile wireless
connections based on NRUF data at the CMA level. Table I11.A.1 presents the data for December 2013. Since the

" The percentages of population located in census blocks with zero, one, two, or three or more mobile wireless or mobile
broadband providers represent network coverage, which does not necessarily mean that they offered service to residents in
the census block. In addition, we emphasize that a provider reporting mobile wireless or mobile broadband coverage in a
particular census block may not provide coverage everywhere in the census block. For both these reasons, the number of
providers in a census block does not necessarily reflect the number of choices available to a particular individual or
household, and does not purport to measure competition. In addition, calculations based on Mosaik data on coverage, while
useful for measuring developments in mobile wireless coverage, have certain limitations that likely overstate the extent of
mobile wireless and mobile broadband coverage.
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Sixteenth Report,” the percentage of CMAs with three or more providers have remained essentially unchanged
from 29.3to 29.7 percent. © CMAs with 4 or more providers have increased from 34.4 percent to 43.7 percent,
while there has been a decrease in the number of CMAs with at least five providers based on the five percent
threshold primarily due to increased industry consolidation as discussed above.

Table l111LA.1
Estimated Mobile Wireless Providers Offering Service by CMA, Excluding Territories
December 2013
[ |
Threshold Threshold
Number of Providers Offering Number of  Total CMASs Number of Total CMAs
i i CMAs (percent) CMAs (percent)

Total for U.S., excluding territories 716 100.0% 716 100.0%
0 0.0% 2 0.3%
62 8.7% 139 19.4%
148 20.7% 213 29.7%
358 50.0% 313 43.7%
148 20.7% 49 6.8%

Source: Based on December 2013 NRUF data. Just as is the case for census blocks, the number of providers ina CMA
represents network coverage, which does not necessarily reflect the number of choices available to a particular individual or
household.

b. Mobile Broadband Coverage

50. Chart I11.A.2 presents mobile wireless broadband coverage as of January 2014. " As discussed in
an earlier section, for purposes of this Report, “mobile broadband” includes coverage and services offered using
the following 3G and 4G technologies: EVDO, EVDO Rev A, WCDMA/HSPA, HSPA+, LTE, and mobile
WiMAX.™ Mobile broadband coverage has generally increased since the Sixteenth Report.” While this increase
was small overall, there was significant expansion of specific broadband technologies, especially LTE, during this
time.® Despite the general increase in broadband coverage, the percentage of the U.S. population living in areas
with five or more broadband providers fell to 11.8 percent in January 2014, compared to 52.9 percent in January
2012.

51. Mobile wireless broadband deployment focuses on high population centers. While more than 80
percent of the U.S. population lived in census blocks with coverage by at least four mobile service providers in
January 2014, these census blocks only accounted for 35.3 percent of road miles, and 15.7 percent of the total
land area of the United States. Furthermore, while 0.3 percent of the U.S. population lived in census blocks that
received no mobile wireless broadband coverage, 7.3 percent of U.S. road miles and 20.8 percent of the U.S. land
area were not covered.

"> See Sixteenth Report  50.

"6 See Appendix Table 111.A.iii for December 2011 data. Because NRUF includes data on the number of telephone numbers
that have been assigned to end-user devices by mobile wireless providers, this analysis does not include providers whose
data-only devices are not assigned a mobile telephone number. See also Section V.A, and Customers, infra.

" Also see Appendix Table I11.A.iv and I11.A.v.
"8 See Footnote 70 infra.
" See Sixteenth Report, 28 FCC Red at 3836, 148

8 This is discussed in more detail in section VI.B of this Report, and in Table VI.B.1, below
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Chart l11.A.2
Estimated Mobile Wireless Broadband Coverage by Census Block
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Note: Based on January 2014 Mosaik Data and 2010 Census Data. The number of providers in a census block represent
network coverage, which does not necessarily reflect the number of choices available to a particular individual or household,
Coverage calculations based on Mosaik data, while useful for measuring developments in mobile wireless coverage, have
certain limitations that likely overstate the extent of mobile wireless coverage.

C. Urban/Rural Comparisons

52. Since the release of the Sixth Report,® the Commission has also evaluated competition in rural
areas. The Communications Act does not include a statutory definition of what constitutes a rural area.® Since
its 2004 Report and Order concerning deployment of wireless services in rural areas, the Commission has used a
“paseline” definition of rural as a county with a population density of 100 persons or fewer per square mile.** We

8 Sixth Report, 16 FCC Rcd at 13350.

8 The federal government has multiple ways of defining rural, reflecting the multiple purposes for which the definitions are
used. See Eighth Report, 18 FCC Rcd at 14834, Facilitating the Provision of Spectrum-Based Service to Rural Areas and
Promoting Opportunities for Rural Telephone Companies to Provide Spectrum-Based Services, See also Notice of Proposed
Rulemaking, 18 FCC Rcd 20802, 20808-11 (2003). The Commission has used Rural Services Areas (RSAS) as a proxy for
rural areas for certain purposes, such as the former cellular cross-interest rule and the former CMRS spectrum cap, stating
that “other market designations used by the Commission for CMRS, such as [EAs], combine urbanized and rural areas, while
MSAs and RSAs are defined expressly to distinguish between rural and urban areas.” See 1998 Biennial Regulatory Review,
Spectrum Aggregation Limits for Wireless Telecommunications Carriers, Report and Order, 15 FCC Rcd 9219, 9256 { 84,
n.203 (1999).

8 Facilitating the Provision of Spectrum-Based Services to Rural Areas and Promoting Opportunities for Rural Telephone
Companies To Provide Spectrum-Based Services, Report and Order, 19 FCC Rcd. 19078, 19087-88 (2004) (“We recognize,
however, that the application of a single, comprehensive definition for ‘rural area’ may not be appropriate for all purposes. . .
. Rather than establish the 100 persons per square mile or less designation as a uniform definition to be applied in all cases,
we instead believe that it is more appropriate to treat this definition as a presumption that will apply for current or future
Commission wireless radio service rules, policies and analyses for which the term ‘rural area’ has not been expressly defined.
By doing so, we maintain continuity with respect to existing definitions of ‘rural’ that have been tailored to apply to specific
policies, while also providing a practical guideline™).
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use this same definition to analyze service availability in rural areas in this Report. By this definition, roughly 59
million people, or 19 percent of the U.S. population, live in rural counties, based on 2010 US Census data. These
counties comprise 3.1 million square miles, or 86 percent of the geographic area of the United States.®
Approximately 81 percent of the U.S. population lives on 15 percent of the land, while 19 percent live on the
remaining 85 percent of the land.®

(1) Mobile Wireless Network Coverage

53. As seen in Chart I11.A.3, 100 percent of the non-rural population lived in census blocks that were
covered by at least one provider in January 2014, compared to 99.3 percent of the rural population.®® The
percentage of the population living in census blocks covered by at least two providers was also similar for rural
and non-rural areas. As with mobile wireless coverage, the gap between rural and non-rural mobile broadband
coverage jumps when we consider coverage by at least three or more providers. However, a higher percentage of
the rural population lives in census blocks that were covered by at least five providers, with 25.9 percent of the
rural population live in census blocks covered by at least five providers, compared to 20.8 percent of the non-rural
population.®” While the percentage of rural and non-rural populations living in census blocks covered by at least
one, at least two, at least three, and at least four providers has not changed significantly since January 2012, the
percer;gage of the population living in census blocks with at least five providers has again decreased since January
2012.

Chart I11.LA.3
Percentage of Population Living in a Census Block Covered by Mobile Wireless
Voice Providers in Rural vs. Non-Rural Areas , January 2014
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Source: Based on January 2014 Mosaik Data and 2010 Census Data. The number of providers in a census block represent
network coverage, which does not necessarily reflect the number of choices available to a particular individual or household,
Coverage calculations based on Mosaik data, while useful for measuring developments in mobile wireless coverage, have

8 Based on 2010 Census data. Includes the population of Puerto Rico.
85 Id
8 Also see Appendix Tables I11.A.iv and I1l.A.v

8 This is largely a result of T-Mobile’s acquisition of MetroPCS and AT&T’s acquisition of Leap Wireless. Because the
acquired providers had a larger presence in non-rural areas, the effect of the consolidation was more pronounced in those
areas.

8 Sixteenth Report, 28 FCC Rcd at 3836, Table 55 and 57
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certain limitations that likely overstate the extent of mobile wireless coverage

54. Chart 111.A.4 presents mobile wireless coverage of rural and non-rural road miles in January
2014.% The changes in road mile coverage since January 2012 are similar to the trends in population coverage
over the same time period.

Chartll1.A4
Percentage of Road Miles Covered by Mobile Wireless Voice Providers in Rural
vs. Non-Rural Areas, January 2014
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Source: Based on January 2014 Mosaik Data and 2010 Census Data. The number of providers in a census block represent
network coverage, which does not necessarily reflect the number of choices available to a particular individual or household,
Coverage calculations based on Mosaik data, while useful for measuring developments in mobile wireless coverage, have
certain limitations that likely overstate the extent of mobile wireless coverage.

(i) Mobile Broadband Network Coverage

55. As seen in Chart 111.A.5, approximately 100 percent of the non-rural population lived in census
blocks that were covered by at least one provider in January 2014, compared to 98.5 percent of the rural
population. * The percentage of the population living in census blocks covered by at least two providers was also
similar for rural and non-rural areas. The gap between rural and non-rural coverage jumps when we consider
coverage by at least three or more providers, narrowing again when we consider the percentage of the population
living in census blocks covered by at least five providers. The percentage of rural residents living in census
blocks with at least one available mobile broadband provider did not change significantly between January 2012
and January 2014.”* During the same time period, the percentage of rural residents living in census blocks with
at least two, at least three, or at least four available mobile broadband providers increased by 8.4 percent, 13.6
percent, and 9.9 percent, respectively. Meanwhile, the percentage of rural residents living in census blocks with
at least five available mobile broadband providers fell only slightly, from 10.3 percent to 8.6 percent The
percentage of non-rural residents living in census blocks with at least one, two, three, or four available mobile
broadband providers increased only slightly during this time, while the percentage of non-rural residents living in
census blocks with at least five broadband providers dropped significantly, from 62.8 percent to 12.5 percent,
largely reflecting the acquisitions of MetroPCS and Leap/Cricket by T-Mobile and AT&T, respectively.

8 Also see Appendix Tables I11.A.vi and I11.A.vii
% Also see Appendix Tables I11.A.viii and I11.A.ix
%! Sixteenth Report, 28 FCC Rcd at 3836, Tables 55 and 57, §385-387
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Chart l11.LA5
Percentage of Population Living in a Census Block Covered by Mobile
Broadband Providers in Rural vs. Non-Rural Areas , January 2014
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Source: Based on January 2014 Mosaik Data and 2010 Census Data. The number of providers in a census block represent
network coverage, which does not necessarily reflect the number of choices available to a particular individual or household,
Coverage calculations based on Mosaik data, while useful for measuring developments in mobile wireless coverage, have
certain limitations that likely overstate the extent of mobile wireless coverage

56. Chart 111.A.6 presents mobile broadband coverage of rural and non-rural road miles in January
2014.% The percentage of rural road miles with mobile broadband coverage increased across the board between
January 2012 and January 2014. The percentage of non-rural roads covered by at least one, at least two, at least
three, and at least four providers increased, however the percentage of non-rural roads covered by at least five
providers fell dramatically from 40.5 percent to 10.8 percent between January 2012 and January 2014.

Chart 111.A.6
Percentage of Road Miles Covered by Mobile Broadband Providers in Rural vs.
Non-Rural Areas , January 2014
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Source: Based on January 2014 Mosaik Data and 2010 Census Data. The number of providers in a census block represent
network coverage, which does not necessarily reflect the number of choices available to a particular individual or household,
Coverage calculations based on Mosaik data, while useful for measuring developments in mobile wireless coverage, have

% Also see Appendix Tables I11.A.viii and I1.A.ix

29



Federal Communications Commission DA 14-1862

certain limitations that likely overstate the extent of mobile wireless coverage.

2. Network Coverage and Roaming

57. Service providers often use roaming services to enhance their coverage. They offer their
customers coverage outside of their network coverage areas through roaming arrangements with other providers.
Roaming arrangements between mobile wireless service providers allow customers of one mobile wireless
provider to automatically receive service from other providers’ networks when they are in areas that are covered
by their roaming partners’ networks but not their own network. Smaller providers that rely on roaming
arrangements to offer nationwide coverage to their customers often include the price of nationwide roaming
services in the plans’ monthly fees instead of billing for roaming on a usage basis. In contrast to the purchase of
capacity wholesale from other service providers to provide resale or MVNO services, a provider uses roaming
services to market extended coverage to consumers residing within the provider’s network coverage area, not to
acquire customers where a provider does not have network coverage. A detailed discussion is provided in Section
VI.B, which discusses non-price rivalry between providers.

3. Network Coverage by Technology

58. The Commission has adopted flexible licensing policies, and does not mandate any particular
technology or network standard for commercial mobile wireless licensees. Mabile wireless service providers
choose their own network technologies and services and abide by certain technical parameters designed to avoid
radiofrequency interference with adjacent licensees. As a result of this approach, over the past 15 years U.S.
service providers have deployed a variety of digital network technologies with divergent technology migration
paths. Previously, two main technology migration paths have been the CDMA and GSM paths.** There has not
been any significant change in CDMA or GSM/TDM coverage since the Sixteenth Report, and each technology
covers over 99 percent of the population. Sprint’s iDEN network was shut down on July 2013, and the percentage
of the population that is covered by this technology accordingly fell from 90.0 percent in January 2012, to 4.9
percent in January 2014 with service being provided by small providers in a few markets.** The evolution of
mobile network technologies is how converging on LTE, as all of the major service providers are deploying or
planning to deploy LTE technology.®

59. During the time period covered by this Report, the four nationwide facilities-based mobile
wireless service providers, as well as other mobile providers continued to upgrade and expand their networks with
advanced 3G and 4G technologies that allow for faster mobile broadband connection speeds.®® LTE, in particular,
has been growing in importance over the past few years, as it can provide faster speeds and improved user
experience. Each provider is extending its LTE footprint in order to better compete in the mobile wireless
marketplace. According to Verizon Wireless, about 69 percent of total data traffic was over the 4G/LTE network
in.”” As of January 2014, 98.5 percent of the population lived in census blocks that were covered by an LTE

% See Appendix Chart I11.A.i. Of the top four nationwide mobile wireless providers, AT&T and T-Mobile have deployed
technologies on the GSM migration path, while Verizon Wireless and Sprint have deployed technologies on the CDMA
migration path. Sprint has shut down its iDEN network.

% Appendix Table I11.A.viii presents mobile wireless network coverage by technology type in terms of population, land area,
and road miles, as of January 2014

% See section V11.B.3 for a more detailed discussion of service provider network deployments.

% For purposes of this Report, the term “broadband” — when referring to mobile broadband networks, coverage, providers, or
services — includes the 3G and 4G network technologies: HSPA, EV-DO, LTE, and mobile WiMAX. The Commission may
include other combinations of mobile network technologies when referring to “mobile broadband” in other contexts. See,
e.g., Eighth Broadband Progress Report at Table 15.

"'\/Z — Q4 2013 Verizon Earnings Conference Call, January 21, 2014
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network, compared to 67.5 percent of the population in January 2012. % WCDMA/HSPA/HSPA+ coverage also
increased during this time, increasing from 93.1 percent of the population in January 2012 to 97.7 percent of the
population in January 2014 as shown in Table I11.A.2.

Table I111.A.2
Estimated Mobile Wireless Data/Broadband Network Coverage by Census Block,
Jan. 2014

Technology POPs in Square Miles Road Miles
Covered Contained in Contained in

Blocks Those Blocks Those Blocks
(Thousands) (Thousands) (Thousands)

CDMA 1XRTT 310,365 99.3% 2,532 66.6% 6,117 89.7%
GPRS/EDGE 310,396 99.3% 2,507 65.9% 6,082 89.2%
Data Network
Coverage
<[e/&8 WCDMA/HSPA/ 305,138 97.7% 2,121 55.8% 5,421 79.5%
4G HSPA+
EV-DO/EV-DO 310,024 99.2% 2,434 64.0% 6,001 88.0%
Rev. A
Mobile WIiMAX 105,486 33.8% 44 1.2% 419 6.1%

307,736 98.5% 2,067 54.4% 5475 80.3%

LTE

Total Mobile 311,492 99.7% | 2,669 70.2% | 6,322 92.7%
Broadband

Coverage (3G/4G

Note: Based on January 2014 Mosaik Data and 2010 Census Data. Calculations based on Mosaik data on coverage, while
useful for measuring developments in mobile wireless coverage, have certain limitations that likely overstate the extent of
mobile broadband coverage. The number of providers in a census block reflect network coverage, which does not necessarily
reflect the number of choices available to a particular individual or household

4. Network Coverage by Income Levels

60. We also analyze how the number of facilities-based mobile wireless providers that have coverage
in a census tract varies based on median household income levels.’® The analysis is based on mobile wireless and

% The analysis of mobile wireless network coverage in this section is based on U.S. census blocks overlaid on provider
coverage maps provided to the Commission through a contract with Mosaik Solutions, described above. Also see CR 16
table 31

% Includes Federal lands. Commission estimates based on census block analysis of Mosaik CoverageRight coverage maps,
January 2014. Population data are from the 2010 Census, and the square miles include the United States and Puerto Rico.

1% The percentages of population located in census tracts where zero, one, two, or three or more mobile wireless or mobile
broadband providers represent network coverage, which does not necessarily mean that they offered service to residents in
the census block. In addition, we emphasize that a provider reporting mobile wireless or broadband coverage in a particular
census tract may not provide coverage everywhere in the census tract. For both these reasons, the number of providers in a
census tract, or by income level does not necessarily reflect the number of choices available to a particular individual or
household at a certain income level, and does not purport to measure competition. In addition, calculations based on Mosaik
data on coverage, while useful for measuring developments in mobile wireless coverage, have certain limitations that likely
overstate the extent of mobile wireless and mobile broadband coverage.
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mobile broadband coverage data reported by Mosaik'®* and the median household income levels in each of the
country’s 74,000 census tracts based on United States Census Bureau’s American Community Survey (ACS).'%
Chart 111.A.7 below shows that, as of January 2014, the average number of mobile wireless providers in census
tracts with median household income less than $25,000 was 4.65, compared to 4.10 in census tracts with median
household income of more than $150,000. The average number of mobile broadband providers in census tracts
with median household income less than $25,000 was 4.41, compared to 3.95 in census tracts with median
household income of more than $150,000. Chart I11.A.8 compares the number of mobile broadband providers by
income level for August 2010, January 2012, and January 2014,

Chart l11.A.7
Average Number of Mobile Wireless Providers and Mobile Broadband
Providers in Census Tracts by Median Household Income
January 2014
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Source: Data on median household income by census tract are based on United States Census Bureau’s American
Community Survey 2009-2013 (ACS). Data on number of providers are from Mosaik, January 2014. The number of
mobile wireless or mobile broadband providers in a census tract represents network coverage, which does not necessarily
mean that they offered service to any or all the residents in the census tract. In addition, we emphasize that a provider
reporting mobile wireless or broadband coverage in a particular census tract may not provide coverage everywhere in the
tract.

191 Data on numbers of mobile wireless providers and mobile broadband providers are based on Mosaik database, January
2014. We note that the calculations based on Mosaik data on coverage, while useful for measuring developments in mobile
wireless coverage, have certain limitations that likely overstate the extent of mobile wireless and mobile broadband coverage.

192 Data on median household income are based on United States Census Bureau’s American Community Survey 2009-2013
(ACS). The analysis is done on a census tract, rather than census block, basis because the smallest geographic area for which
median household income data is available is census tracts. These data do not allow for an analysis of adoption rates for
mobile wireless or mobile broadband services.

103 See Sixteenth Mobile Wireless Competition Report, 28 FCC Red {297, for the August 2010 and January 2012 data.
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Chart I111.A.8
Average Number of Mobile Broadband Providers in Census Tracts by
Median Household Income
August 2010, January 2012, January 2014
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Source: Current data on median household income by census tract are based on United States Census Bureau’s American
Community Survey 2009-2013 (ACS). Current data on number of providers are from Mosaik, January 2014. August
2010 and January 2012 data are from the Sixteenth Competition Report (Chart 41). The number of mobile wireless or
mobile broadband providers in a census tract represents network coverage, which does not necessarily mean that they
offered service to any or all the residents in the census tract. In addition, we emphasize that a provider reporting mobile
wireless or broadband coverage in a particular census tract may not provide coverage everywhere in the tract.

5. Commission Actions Related to Coverage, Technology and Roaming

61. When competing mobile wireless service providers deploy compatible network technologies,
greater economies of scale in the production of both end-user devices and network infrastructure equipment can
result, lowering the unit cost of handsets, chipsets, and other network equipment. This, in turn, may promote
more rapid adoption of mobile wireless services, a greater variety of handsets, and more price competition. In
October, 2013, the Commission adopted a Report and Order and Order of Proposed Modification to effectuate a
voluntary industry agreement and thereby provide for interoperable LTE service in the Lower 700 MHz band.
Since that time, the Commission has adopted specific interoperability requirements for the AWS-3 band, as well
as for the 600 MHz Band.*™

104 See Amendment of the Commission’s Rules with Regard to Commercial Operations in the 1695-1710 MHz, 1755-1780
MHz, and 2155-2180 MHz Bands, GN Docket No. 13-185, Report and Order, 29 FCC Rcd. 4610, 1 225-231 Rel. March
31, 2014, (AWS-3 Report and Order) and Expanding the Economic and Innovation Opportunities of Spectrum Through
Incentive Auctions, GN Docket No. 12-268, Report and Order, 29 FCC Rcd. 6567, 11 731-737 Rel. June 2, 2014 (Incentive
Auctions Report and Order).

33



Federal Communications Commission DA 14-1862

62. In order to encourage mobile network deployment into unserved or underserved areas, the
Commission adopted rules creating the Mobility Fund in November 2011.'® The Mobility Fund uses Universal
Service Fund reserves to support the deployment of current- or future-generation mobile network technologies
that provide mobile voice and Internet services.'® For Mobility Fund Phase I, the Commission will provide up to
$300 million in one-time support payments, plus up to $50 million dedicated to Tribal lands, that were awarded
through reverse auctions,.*”” The Commission is currently exploring whether to retarget Mobility Fund Phase I
ongoing support to ensure the continued deployment and preservation of 4G LTE mobile broadband service and
preservation of mobile voice and broadband service in areas that otherwise would not have such service through
marketplace forces.'®

63. In recent years, the Commission has taken actions to facilitate roaming arrangements.'® In 2007,
for instance, it clarified that automatic voice roaming is a common carrier obligation for CMRS providers.™ In
April 2010, the Commission adopted the Roaming Order on Reconsideration, which eliminates the home roaming
exclusion and establishes the same general obligation to provide automatic voice roaming, regardless of whether
the provider requesting roaming holds spectrum in an area.*** In April 2011, the Commission issued the Data
Roaming Order.**> The Data Roaming Order requires facilities-based providers of commercial mobile data
services, whether or not such providers also offer CMRS, to offer data roaming arrangements to other mobile data
service providers on commercially reasonable terms and conditions, subject to certain limitations.™

64. Several commenters in the current record contend that it is still difficult to negotiate roaming
agreements with larger, nationwide providers."** A recent survey by NTCA of its membership, which consists
exclusively of small, rural providers, asked participants to categorize their experience in negotiating data
roaming and in-market roaming agreements with other providers. Of the respondents, 69 percent categorized
it as moderately to extremely difficult, 27 percent as moderately to relatively easy, and four percent as
extremely easy. In addition, 52 percent of those respondents who have a reciprocal roaming agreement with

195 Connect America Fund, A National Broadband Plan for Our Future, Establishing Just and Reasonable Rates for Local
Exchange Carriers, High-Cost Universal Service Support, Developing an Unified Intercarrier Compensation Regime, Federal-
State Joint Board on Universal Service, Lifeline and Link-Up, Universal Service Reform — Mobility Fund, Report and Order
and Further Notice of Proposed Rulemaking, 26 FCC Rcd 17663 (2011). See Section IX, Urban-Rural Comparisons, infra.

106 Id

197 Auction 901 Closing Public Notice. Mobility Fund Phase I disbursements were authorized beginning April 2013 and are
anticipated to continue through 2016. Mobility Fund Phase | Support Authorized for Seven Winning Bidders; Defaults on
Two Auction 901 Winning Bids Determined, AU Docket No. 12-25, Public Notice, 28 FCC Rcd 5599. Tribal Mobility Fund
Phase | Auction Closes Winning Bidders Announced for Auction 902, Public Notice, released February 28, 2014, XX FCC
Rcd Commission.

198 See In the matter of Connect America Fund Universal Service Reform — Mobility Fund, ETC Annual Reports and
Certifications, Establishing Just and Reasonable Rates for Local Exchange Carriers, Developing an Unified Intercarrier
Compensation Regime, WC Docket No. 10-90, Further Notice of Proposed Rulemaking, (rel. June 10, 2014).

199 Sixteenth Report, 28 FCC Rcd at 3837 § 209.

19%See Roaming Obligations of Commercial Mobile Radio Service Providers, Report and Order and Further Notice of
Proposed Rulemaking, 22 FCC Rcd 15817, 15828 { 27 (2007) (2007 Roaming Order and FNPRM) (“[W]e recognize that
automatic roaming benefits mobile telephony subscribers by promoting seamless CMRS service around the country, and
reducing inconsistent coverage and service qualities.”)

1Roaming Order on Reconsideration, 25 FCC Red at 4182 | 2.
"2Data Roaming Order, 26 FCC Rcd 5411.

"1d. at 5418-5428 1 13-31.

114 See. e.g. CCA Comments at 17.
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another provider indicated that they pay about as much as they themselves are paid, while 33 percent pay more
and 14 percent pay less.™

65. On May 27, 2014, T-Mobile USA, Inc. (“T-Mobile”) filed a petition for an expedited declaratory
ruling that would provide guidance on the criteria used for determining whether the terms of a data roaming
agreement meet the “commercially reasonable” standard set forth in the Commission’s data roaming rule.**® The
data roaming rule requires facilities-based providers of commercial mobile data services to offer roaming
arrangements to other such providers on “commercially reasonable terms and conditions.”**" T-Mobile contends
that providers need this guidance to evaluate the commercial reasonableness of terms offered in individual
negotiations and to reach agreements. The Commission released a Public Notice on June 10, 2014 seeking
comment on the petition.™®

B. Connections and Subscribers
1. Connections and Subscribers by Geography

66. To better understand the number of connections across geographic areas, for this Report, we have
estimated penetration rates,'** using NRUF subscriber data,' at the level of the 172 Economic Areas (EAs)*** of
the United States, each of which is an aggregation of a differing number of counties. We use EAs as the
geographic unit for measuring the level of concentration in the mobile wireless services marketplace in order to
maintain continuity with past Reports and to ensure that we do not compromise the confidential information
contained in the NRUF data.”® Regional penetration rates for the 172 EAs range from 85 percent in La Crosse,
WI-MN to 188 percent in Grand Island, NE.**® The nationwide penetration rate based on NRUF data now
exceeds 100 percent, meaning that the number of connected devices exceeds the population, and the penetration

115 NTCA 2012 Wireless Survey Report, September 2012, at 3. See
http://www.ntca.org/images/stories/Documents/Advocacy/SurveyReports/2012ntcawirelesssurveyreport.pdf

118 petition for Expedited Declaratory Ruling of T-Mobile USA, Inc., WT Docket No. 05-265, filed May 27, 2014.
47 C.F.R. §20.12(¢).

118 \Wireless Telecommunications Bureau Seeks Comment on Petition for Expedited Declaratory Ruling by T-Mobile USA,
Inc. Regarding Data Roaming Obligations, WT Docket No. 05-265, Public Notice, DA 14-798 (WTB rel. June 10, 2014).

19 The penetration rate is defined as the number of mobile wireless connections per 100 people.

120 NRUF subscriber data indicate the number of assigned phone numbers that a wireless provider has in a particular wireline
rate center (there are approximately 18,000 rate centers in the country). Rate centers are geographic areas used by local
exchange carriers for a variety of reasons, including the determination of toll rates. See HARRY NEWTON, NEWTON’S
TELECOM DICTIONARY: 19TH EXPANDED & UPDATED EDITION 660 (July 2003). All mobile wireless providers
must report to the Commission the quantity of their phone numbers that have been assigned to end users, thereby permitting
the Commission to calculate the total number of mobile wireless subscribers. For purposes of geographical analysis, the rate
center data can be associated with a geographic point, and all of those points that fall within a county boundary can be
aggregated together and associated with much larger geographic areas based on counties. We note that the aggregation to
larger geographic areas reduces the level of inaccuracy inherent in combining non-coterminous areas such as rate center areas
and counties.

121 EAs are geographic areas defined by the U.S. Department of Commerce that define geographic markets using data on
commuting patterns. . We recognize that EAs may be broader or narrower than other geographic markets employed in the
Commission’s analyses. For example, the Commission typically has used smaller geographic areas, such as CMAs, in its
analysis of mobile wireless transactions. See, e.g., Sprint Nextel-Clearwire Order, 23 FCC Rcd at 17591 {1 51-52; Verizon
Wireless-Alltel Order, 23 FCC Rcd at 17472-73 § 52.

122 5ee Section 11.D infra.
123 See Appendix Table I11.B.i
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rate in 82 of the 172 EAs was at least 100 percent at the end of 2013.%*
2. Connections and Subscribers by Demographics

67. Several socio-economic and demographic factors such as household income and age are
correlated with overall mobile wireless subscription rates as well as smartphone subscription rates. Based on
August 2014 survey data from ComScore Mobilens,*® Chart 111.B.1 shows that mobile wireless subscribers
overall, and smartphone subscribers in particular, are in higher income brackets. For example, 24.7 percent of the
population live in households with an annual income of less than $25,000, but only 16.5 percent of mobile
wireless users and 13.1 percent of smartphone users are in this bracket. Conversely, 22.0 percent of the
population live in households with an annual income over $100,000, but 28.2 percent of mobile wireless
subscribers and 32 percent of smartphone subscribers are in this income bracket. The chart also shows that
income may also be correlated with the choice of a prepaid plan or a postpaid plan: more postpaid users are in a
higher income bracket, while the converse is true for prepaid subscribers.

Chart 111.B.1
Total Mobile Subscribers, Smartphone Subscribers, and
Prepaid/Postpaid Subscribers by Income Bracket, August 2014
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U.S. Mobile  U.S. Smartphone Postpaid Prepaid
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Source: ComScore, MobiLens Audience Profile August 2014 3-month survey data averages and U.S. Census Bureau
2012 Population Reports.

68. The ComScore data also allows the presentation of the composition of mobile users by age. The
age distribution of mobile wireless subscribers and of smartphone subscribers is shown in Chart 111.B.2. While
the general adoption of mobile wireless devices is fairly evenly distributed among various age groups, smartphone
adoption is more concentrated in younger age groups. For example, adults ages 18-44 comprise 47 percent of all
mobile wireless subscribers, but make up over 55 percent of smartphone users, while adults over the age of 55

124 according to the Bureau of the Census, the combined population of the 50 states, the District of Columbia, and Puerto
Rico, as of July 1, 2011, was estimated to be 311.6 million. See U.S. Census Bureau,
http://www.census.gov/popest/data/national/totals/2011/index.html (visited June 17, 2011). As noted in the Fifteenth Report,
if NRUF is used to calculate a mobile wireless penetration rate (of a population), that penetration rate is overstated in terms
of the number of individuals who have more than one mobile wireless device.

125 Survey data based on ComScore Mobilens, March 2014. ComScore MobilLens U.S. data are derived from a monthly
survey of over 13,000 respondents ages 13 and older who are recruited to represent U.S. Census demographics. The total
universe size is estimated from data provided by CTIA and comScore’s monthly subscriber studies. Race data are found at
the US Census Bureau State and County Quick Facts 2013 website, at http://quickfacts.census.gov/gfd/states/00000.html.
Income data are found in the “Income, Poverty, and Health Insurance Coverage in the United States: 2012 Current
Population Reports. United States Census Bureau”. Issued September 2013, Table A-1: Households by Total Money
Income, Race, and Hispanic Origin of Householder, at http://www.census.gov/prod/2013pubs/p60-245.pdf
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represent over 29 percent of all mobile wireless subscribers, but only 21 percent of smartphone subscribers.*?

Chart 111.B.2
Total Mobile Subscribers Compared to Smartphone Subscribers, by Age
100.0% - October 2014
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ComScore MobiLens, 3 Month Average, October 2014
C. Consumers and Mobile Wireless
69. In today’s connected world, consumers are faced with a wide variety of choices in mobile service

plans, devices and applications. But fundamental to these options is the choice of a mobile service provider.
Consumers choose a service provider or switch between providers for varying reasons, including price,
availability of family plans, network quality, free/unlimited in-network calling, billing/payment options/credit,
reputation/recommendation, previous experience with the provider, customer service, mobile data services,
specific phone offerings, and bundling mobile phone services with other services or other unspecified reasons. In
the past, contract length, handset exclusivity, lack of interoperability were some factors that were highlighted as
barriers to switching. Recently, the advent of no-contract plans, such as those discussed in Section V, newer
premium models such as the new iPhone versions being available to more providers, and the FCC 700 MHz
interoperability Order, may have eased some of the switching barriers, and somewhat reduced switching cost.
However, even now, switching is not free of costs. When mobile wireless customers wish to switch service
providers, they may incur some switching costs including: search costs; early termination fees (ETFs); handset
purchase; and implicit costs such as brand loyalty.

1. Usage

70. According to CTIA, reported annual MOUs increased 13.8 percent, reaching over 2.6 trillion.
Average billable minutes of use (MOUSs), a measure of monthly mobile voice usage per connection, also
increased significantly in 2013.*" This follows a decline in average MOUSs, which leveled out in 2012. As seen
in Chart 111.C.1, between 2012 and 2013, average monthly MOUs, excluding most data-only devices, increased by
10.5 percent, compared with a previous year-over-year decline of 0.4 percent from 2011 to 2012 and 6.3 percent
decline from 2010 to 2011. According to CTIA research staff, this may be due in part to improved reporting,
provider participation and possible volume increases in usage, the 2013 MOUSs show a significant increase in
MOUs reported to CTIA.*®

127" CTIA Wireless Industry Indices Year-End 2013 at page 129, Table 43.

128 CTIA Wireless Industry Indices Year-End 2013 at page 135. Telephone Conversation between FCC staff and CTIA
Research October 2014.
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Chart 111.C.1
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71. However, voice usage does not tell the entire mobile use story. Cisco projects that mobile data
will grow at an annual rate of 50 percent from 2013 to 2018 while Ericsson—a network infrastructure
provider—projects mobile data growth of 38 percent per year between 2013 and 2019.** This trend is due to
multiple factors including increased adoption of smartphones and tablets, growth in streaming video, and the
development of faster networks.

72. CTIA reported that SMS and text messaging traffic amounted to over 153.3 billion for the
December 2013 period. According to the CTIA survey, average monthly data usage per subscriber in 2013
averaged 1.2 GB per month increasing 50 percent over 2012. Chart 111.C.2 provides average data usage per
subscriber for 2010 to 2013 comparing the amount of data usage between data-capable devices and smartphones.

Chart 111.C.2
1500 Mobile Data Usage per Subscriber, 2010 - 2013
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Source: CTIA Wireless Industry Indices Year-End 2013, Chart 32 Indices. Latest available data.

73. Other research organizations such as NPD indicates that according to 2013 data, average mobile
data usage rangles between 550 MB and 1.4 GB."! According to GSMA, LTE users use twice as much data as
non-LTE users , which translates to about 1.5 GB of data per month on average.'*” Total wireless data traffic

129 Cisco Visual Networking Index: Forecast and Methodology, 2013-2018, (June 10, 2014).
30Cisco Visual Networking Index; Ericsson, Ericsson Mobility Report; On the Pulse Of the Networked Society (June 2014).

B http://www.fiercewireless.com/special-reports/average-android-ios-smartphone-data-use-across-tier-1-wireless-carriers-
thr-1

132 GSMA Report, The Mobile Economy, 2014.
http://www.gsmamobileeconomy.com/GSMA_ME_Report_2014 R2_WEB.pdf
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reported by the providers to CTIA amounted to 3.23 trillion MB for 2013 up 120 percent from 1.47 trillion MB in
2012.'% For the third quarter of 2014, Mobidia reports that LTE continues to drive data usage with the average 3G
smartphone subscriber using less than half the data of and LTE subscriber, who average monthly data usage is
around 2 GB.**

74. According to the Pew Research Internet Project, 81 percent of cellphone users use their cellphone
to send or receive text messages; 60 percent access the Internet; 52 percent send or receive email; 50 percent
download apps; 49 percent get directions, recommendations, or other location-based information; 48 percent
listen to music; 21 percent participate in a video call or video chat; and 8 percent check-in or share location.™*®
Not only has the variety of uses changed, but socially acceptable times to use mobile devices have also changed.
For example, 70 percent of mobile device users reported having, within the previous 24 hours, used a mobile

device while eating.136
2. Handsets
75. Smartphone Penetration. Smartphone use has continued to increase over the last two years. The

Pew Research Internet Project estimates that as of January 2014, 90 percent of all American adults had a cell
phone, and 58 percent had a smartphone.137 Chart 111.C.3 presents a more detailed analysis. According to
ComScore’s dataset, 72 percent of all mobile subscribers had a smartphone in September 2014,, compared to 51
percent in September 2012. 138 These numbers increase when we consider only subscribers who purchased a
phone recently. For instance, 85 percent of subscribers purchasing a new phone in September 2014 were
smartphone users, up from 67 percent in September 2012.

13 CTIA Indices at page 11

134 Mobidia LTE Data Usage, November 2014, http://www.mobidia.com/blog
135 http://pewinternet.org/Reports/2013/Cell-Activities.aspx

136 Citrix Mobile Device Survey, January 2014.

37 pew Research Internet Project, Cell Phone and Smartphone Ownership Demographics, Jan. 2014, available at
http://www.pewinternet.org/data-trend/mobile/cell-phone-and-smartphone-ownership-demographics/

138 ComScore, MobilLens Trend, 3 month averages from August 2012 to November 2013.
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Chart 111.C.3
Smartphone Penetration Rates in the US (3 Month Average)
August 2012 - September 2014
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Note: ComScore, MobiLens Audience Profile, 3 month averages from August 2012 to September 2014.

determining factor of the smartphone’s ability to support mobile applications and Internet-based services. As seen

76.

Share of Smartphones by Operating System. The operating system of a smartphone is a major

in Chart 111.C.4*, Apple’s iOS and Google’s Android continued to dominate the market for mobile operating
systems.™® In September 2014 Android’s share of the market was 52 percent, and it retained over half of the
smartphone operating system market. In second place, Apple’s iOS held 42 percent of the market in September

2014, up from 34.3 percent in September 2012. RIM (Research in Motion)/Blackberry (2 percent), Microsoft (4

percent), and other firms (1 percent) comprised the remainder of the market.

Chart111.C.4
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139 ComScore, MobiLens Trend. comScore MobilLens U.S. data are derived from a monthly survey of over 13,000

respondents ages 13 and older who are recruited to represent U.S. Census demographics. The total universe size is estimated

from data provided by CTIA and comScore’s monthly subscriber studies.
140 Also see Appendix Table I11.C.i
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3. Mobile Applications

77. The increasing use of smartphones has spawned a mobile applications ecosystem. Major
categories include: web searching, news and information, e-mail and messaging, games, social networking,
location-based services, photo sharing, music and video streaming, VolP, and mobile commerce (including
mobile payments, mobile banking, and mobile shopping). Thousands of niche applications have been designed
for specific uses, hobbies, interests, and industries by various third-party application developers. The number of
mobile applications launched and the number of applications downloaded by consumers have grown significantly
over the past three years. There are two main application stores—the Apple App Store and Google Play. As of
year end 2013, based on revenues, the Apple App Store had a 62 percent market share, while Google Play had a
38 percent market share.'*

78. Additionally, mobile commerce is playing a growing role in the U.S. economy.'** As of
November 2013, approximately 36 percent of U.S. bank account holders have used mobile banking services more
than once in the past 30 days.*** Mobile banking allows consumers to check account balances, pay bills, and
transfer funds on a variety of mobile devices.*** Many banks offer consumers text banking, access to accounts via
the mobile web, mobile banking applications, and mobile deposits for use on several platforms and devices.*** In
addition, many mobile wireless handsets and devices can be used to make on-the-spot payments at physical retail
locations with a technology commonly known as “Tap and Pay.” Mobile payments technologies include SMS,
operator billing, the mobile Internet, mobile wallets, and Near Field Communications (NFC).*® As of, February
2014, approximately 87 percent of smartphone and tablet owners say they use these devices for shopping
activities.™’

79. Most mobile applications are available for download through mobile web browsers or through
mobile application stores, such as the Apple’s App Store or Google Play. Once an application is installed on a
mobile device, the application may or may not require a mobile broadband connection to function. In addition,
many applications for smartphones and other devices such as tablets are pre-installed on mobile operating
systems. As see in Chart 111.C.5, as of July 2014, Android users were able to choose between 1.3 million apps.

1“1 Top Global Apps — January 2014, http://www.distimo.com/blog/2014_02_top-global-apps-january-2014/, (visited
5/22/2014).

142 Matthew B. Gross, Jeanne M. Hogarth, and Maximilian D Schmeiser, Consumers and Mobile Financial Services, Federal
Reserve Board, Division of Consumer and Community Affairs, March 2012. Penny Crosman, Contactless Mobile Pay
Transactions Seen Nearing 10B by 2016, Mar. 6, 2012.

%3 Nielsenwire, The Nielsen Company, Multiplying Mobile: How Multicultural Consumers are Leading Smartphone
Adoption, March 4, 2014. Neilsen Newswire, The Nielsen Company, The Evolution of Modern Banking, March 19, 2014.

% International Business Times, Mobile Banking on the Rise, Aug. 15, 2012, available at
http://www.ibtimes.com/articles/373841/20120815/mobile-banking-united-states-bank-account-holders.htm (visited April 16,
2014).

1% See generally Bank of America, Mobile Banking.
http://www.bankofamerica.com/onlinebanking/index.cfm?template=mobile_banking (visited April 16, 2014); Chase, Chase
Mobile Banking, https://www.chase.com/index.jsp?pg_name=ccpmapp/shared/assets/page/Chase_Mobile_Banking (visited
April 16, 2014); Citibank, Citi Mobile Banking, https://online.citibank.com/US/JRS/pands/detail.do?ID=CitiMobile (visited
April 16, 2014).

18 International Business Times, Mobile Banking on the Rise, Aug. 15, 2012, available at
http://www.ibtimes.com/articles/373841/20120815/mobile-banking-united-states-bank-account-holders.htm (visited April 16,
2014); Ovum, Mapping Mobile Payments, April 2012, at 2.

Y7 Nielsenwire, The Nielsen Company, Shopping Lists: How Mobile Helps Consumers Tick All the Boxes, February 20,
2014.
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Apple's App Store remained the second-largest app store with 1.2 million available.**

Chart 11.C.5
Number of Mobile Apps Available in Leading App Stores
July 2014
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80. Mobile applications are available in a broad range of categories and include web searching, social
media, and gaming. As shown in Chart 111.C.6, the applications that were accessed by the highest percentage of
smartphone users in April 2014 were email, weather, and social networking apps.149 However, other apps
continue to grow in popularity. Analysts predict that industry-focused mobile applications marketplaces will
develop, focusing for example on professional healthcare or education, among other industries.™°

81. Mobile applications generate revenue throu%h contracts for application developers, e-commerce
sales, in-application advertising, and application store sales. * Estimates from Vision Mobile and Developer
Economy indicate that the total worth of the global mobile applications marketplace ranged from $60 billion to
$70 billion in 2013."%

198 See http://www.statista.com/statistics/276623/number-of-apps-available-in-leading-app-stores/
149 See ComScore, MobiLens. 3 month average survey data, April 2014.

150 see Vision Mobile, Business and Productivity Apps, March 2014.

151 See Vision Mobile, Business and Productivity Apps, March 2014.

152 See Developer Economics, State of the Developer Nation, February 2014. See also, Vision Mobile, Business and
Productivity Apps, March 2014.
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Chart 111.C.6
Top 15 Types of Mobiles Apps and Websites Accessed by Smartphone Users in
August, 2014
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4. Consumer Access to Information

82. Through the Consumer Code for Wireless Service, CTIA and the service providers that are its
signatories voluntarily commit to providing consumers with information to assist them in the selection of a mobile
wireless service provider.153 Signatories to CTIA’s Consumer Code commit to disclose rates, additional taxes,
fees, surcharges, and terms of service; provide coverage maps; and make customer service readily accessible. In
July 2010, CTIA updated the Consumer Code to require providers to ensure disclosure of data allowances offered
in a service plan, whether there are any prohibitions on data service usage, and whether there are network
management practices that will have a material impact on the customer’s wireless data experience.154 The
Consumer Code also states that prepaid service providers must disclose the period of time during which any
prepaid balance is available for use.™®® Some wireless service providers have implemented formal procedures to
permit consumers to use their service on a trial basis for periods ranging from 14 to 30 days, consistent with one
of the elements of CTIA’s Consumer Code.™®

83. Bill Shock. In October 2011, CTIA revised its Consumer Code to require that its participating
providers provide four types of alerts (data, voice, text, international roaming) by April 17, 2013, and at least two
out of the four types of alerts by October 17, 2012."" The member providers agreeing to this plan account for
service to 97 percent of U.S. wireless customers and all customers are included unless they opt out. In order to

153 See CTIA, Consumer Code for Wireless Service, available at http:/files.ctia.org/pdf/ConsumerCode.pdf (visited Oct. 16,
2012). (Consumer Code for Wireless Service).

154 See CTIA Comments at 46; CTIA, CTIA-The Wireless Association® Announces Updates to Its ‘Consumer Code for
Wireless Service,” Press Release, July 28, 2010, available at http://www.ctia.org/media/press/body.cfm/prid/1992 (visited

Oct. 16, 2012).

155 Id

156 See CTIA Comments at 44-45; See also Consumer Code for Wireless Service. The ability of consumers to terminate a
wireless service contract within 14 days is also one of a number of provisions of the Assurance of VVoluntary Compliance
agreed to by AT&T (then Cingular), Sprint Nextel, and Verizon Wireless with the attorneys general of 32 states on June 25,
2004.

157 See http://www.fcc.gov/blog/new-fec-website-help-consumers-beat-%E2%80%98bill-shock%E2%80%99 (visited Oct.
16, 2012). See also CTIA Consumer Code, http://www.ctia.org/content/index.cfm/AID/10352 (visited Nov. 1, 2012).
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further facilitate the adoption of such alerts, the Commission has established a web site where consumers can
determine which providers are implementing the voluntary commitments.**®

84. Open Internet Rules. The rules on Internet openness adopted by the Commission in December
2010 require both fixed and mobile broadband Internet providers to “publicly disclose accurate information
regarding the network management practices, performance, and commercial terms of its broadband Internet
access services sufficient for consumers to make informed choices regarding use of such services.”** In
providing guidance regarding effective disclosure models in that Order, the Commission indicated that among the
types of information that might be included in an effective disclosure are pricing terms such as monthly prices,
usage-based fees, and fees for early termination or additional network services. % The Commission also adopted
anti-blocking requirements for fixed and mobile providers and an anti-discrimination rule for fixed providers.*

85. Verizon challenged the open Internet rules in the D.C. Circuit and the court ruled on Verizon’s
challenge in January, 2014.'%% The court rejected Verizon’s challenge to the transparency rule, but struck down
the anti-blocking and anti-discrimination rules. The court remanded the case to the Commission for further
proceedings. In May, 2014, the Commission issued a NPRM responding to the court’s remand, and proposed to
adopt new rules consistent with the court’s opinion.*® Among its proposals, the Commission tentatively
concluded that it should enhance the transparency rule to improve its effectiveness and require broadband
providers to more specifically tailor disclosures to the needs of affected parties.**

5. Intermodal Developments

86. We here provide the latest information from the CDC National Health Interview Survey on
wireless-only households. Preliminary results from CDC’s July - December 2013 National Health Interview
Survey indicate that the number of American homes with only wireless telephones continues to grow. As shown
in Chart 111.C.7 the percentage of U.S. adults and children living in households with landlines, with or without
wireless, has fallen steadily over the past few years.'® The percentage of wireless-only households has continued
to increase for both groups, and the percentage of households without phones has not changed significantly. *®
However, a significant percentage of homes with both landline and wireless phone access received all or almost
all calls on wireless telephones despite also having a landline telephone. *** SNL Kagan, estimates that phone
cord cutting will continue to grow over the next decade, driving wireless-only households to 60.9 percent of all

158 See http://www.fcc.gov/encyclopedia/bill-shock-wireless-usage-alerts-consumers (visited Oct. 16, 2012).
59 Open Internet Order at § 54.

1%0 Open Internet Order at § 56.

147 CF.R.§85.

162 \erizon v. FCC, 740 F.3d 623 (D.C. Cir. 2014).

163 protecting and Promoting the Open Internet, GN Docket No. 14-28, Notice of Proposed Rulemaking, 29 FCC Rcd 5561
(2014).

1% 1d. at 5586, 11 67-68.
185 Also see Appendix Tables 111.C.ii and I11.C.iii

1% Stephen J. Blumberg and Julian V. Luke, Wireless Substitution: Early Release of Estimates from the National Health
Interview Survey, January-June 2013, National Center for Health Statistics, Centers for Disease Control, December 2014,
available at http://www.cdc.gov/nchs/data/nhis/earlyrelease/wireless201312.pdf

167 Stephen J. Blumberg and Julian V. Luke, Wireless Substitution: Early Release of Estimates from the National Health
Interview Survey, January-June 2013, National Center for Health Statistics, Centers for Disease Control, December 2013,
available at http://www.cdc.gov/nchs/data/nhis/earlyrelease/wireless201312.pdf

44


http://www.fcc.gov/encyclopedia/bill-shock-wireless-usage-alerts-consumers

Federal Communications Commission DA 14-1862

households by the end of 2024.'%®

Chart I111.C.7
Percentage of U.S. Adults Living in Households with/without Wireless
and Landlines (2008 - 2013)
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Source: Data from CDC/NCHS National Health Interview Surveys, Jan-June 2012 and Jan-June 2013. Latest available data.
Adults are aged 18 and over, children are under age 18.

V. INPUT MARKETS

87. Mobile wireless service providers employ a combination of inputs to provide mobile wireless
services to their customers. These inputs include electromagnetic spectrum to transmit signals between base
stations and end users’ devices, as well as non-spectrum inputs such as cellular base stations and towers to carry
transmissions. Backhaul, which routes voice and data traffic from base stations for onward transmission and may
use spectrum or wireline resources, is an additional input required for the provision of mobile service.

A. Spectrum

88. This section highlights the role that spectrum plays as an input in the provision of mobile wireless
services, summarizes the Commission’s policies to facilitate the use of commercial wireless spectrum, and
provides summary information on service providers’ current spectrum holdings.

1. Importance of Spectrum for the Provision of Mobile Wireless Services

89. As the Commission has recently found, spectrum is a critical input in the provision of mobile
wireless services, including mobile broadband, as it affects if and when existing service providers and potential
entrants will be able to expand capacity or deploy networks.'® Incumbent licensees may need additional
spectrum to increase their coverage or capacity as they grow their subscriber bases and meet increasing demand,
while new entrants need access to spectrum to enter the market and compete with incumbent licensees.*™

90. Spectrum bands vary in their propagation characteristics, which has implications for spectrum use
and deployment. Service providers deploy their spectrum bands differently depending on the nature of the

1%8 SNL Kagan (cite)

169 See Policies Regarding Mobile Spectrum Holdings; Expanding the Economic and Innovation Opportunities of Spectrum
Through Incentive Auctions, WT Docket No. 12-269; Docket No. 12-268, Report and Order, FCC 14-63, at 1 2 (re. Jun. 2,
2014) (“Mobile Spectrum Holdings Report and Order™); Sixteenth Report, 28 FCC Rcd at 3836 | 85.

170 Sixteenth Mobile Wireless Competition Report, 28 FCC Rcd 3769 { 86.
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service, geography, density, or other factors in their network build-out.'"* Spectrum below 1 GHz (“low-band
spectrum”) has distinct propagation advantages for network deployment over long distances, while also reaching
deep into buildings and urban canyons. Spectrum above 1 GHz (“high-band spectrum’) is more plentiful and
possesses certain technical advantages allowing for the transmission of large amounts of information. In this
sense, spectrum below 1 GHz may be thought of as “coverage” spectrum, and spectrum above 1 GHz may be
thought of as “capacity” spectrum.'’® There is significantly less low-band spectrum than high-band spectrum that
is suitable and available for the provision of mobile telephony/broadband services.*”

91. Rising consumer demand for mobile broadband is increasing service providers’ need for spectrum
at an unprecedented rate.’™ As service providers deploy next-generation mobile networks, the engineering
properties and deployment capabilities of the mix of particular spectrum bands in their spectrum holdings have
become increasingly important, particularly as multi-band phones allow users to take advantage of the different
properties of different spectrum bands.'” Service providers need access to spectrum that can provide both
coverage and in-building penetration, as well as spectrum that can provide the increased throughput for mobile
broadband applications.’® A service provider holding a mix of low- and high-band spectrum licenses has greater
flexibility and is better able to optimize its network costs for a given quality level.*’”

92. As the Commission has found, robust competition depends critically upon the availability of
spectrum as a necessary input in the provision of mobile wireless services.'” For robust competition to exist and
persist, multiple competing service providers must have access to a sufficient mix of low- and high-band spectrum
to be able to enter a marketplace or expand output rapidly in response to any price increase or reduction in quality,
or other change that would harm consumer welfare.'” In particular, without access to low-band spectrum, service
providers would have to rely on alternative, less cost-effective methods to increase rural and in-building coverage
to serve additional customers, such as adding towers, splitting cells, or acquiring roaming rights on other
networks.™® In that regard, spectrum acquisition can be valuable in furthering a service provider’s competitive

171 See Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 6149-6154 § 31-40; Sixteenth Report, 28 FCC Rcd at
3789-3793 1 119-127.

172 See Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 6135 { 3; Sixteenth Mobile Wireless Competition
Report, 28 FCC Rcd at 3789, 3792 {121, 126.

173 Sixteenth Mobile Wireless Competition Report, 28 FCC Rcd at 3789, 3792 {121, 126.
174 See Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 6134 § 2.

17> See Mobile Spectrum Holdings Report and Order, 29 FCC Red at 6144 § 18; Sixteenth Mobile Wireless Competition
Report, 28 FCC Rcd at XXXX 1 127.

176 See Mobile Spectrum Holdings Report and Order, 29 FCC Red at 6157 § 47:Sixteenth Mobile Wireless Competition
Report, 28 FCC Rcd at XXXX 1 127.

177 See Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 6163-6164  59; Sixteenth Mobile Wireless Competition
Report, 28 FCC Rcd at 3789, 3792-93, 3796 1 119, 127, 135.

178 See Mobile Spectrum Holdings Report and Order, 29 FCC Red at 6134 { 1; Verizon Wireless-SpectrumCo Order, 27 FCC
Rcd at 10716 1 47; AT&T-Qualcomm Order, 26 FCC Rcd at 17601-02 § 30; Verizon Wireless-ALLTEL Order, 23 FCC Rcd
at 17481-82 { 75; Cingular-AT&T Wireless Order, 19 FCC Rcd at 21569 1 109.

19 Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 6143, 6163-6164 {1 17, 59. See also AT&T WCS Order, 27
FCC Rcd at 16467 { 20; Verizon Wireless-SpectrumCo Order, 27 FCC Rcd at 10716 | 48; AT&T-Qualcomm Order, 26 FCC
Rcd at 17601-02 1 30.

180 See Mobile Spectrum Holdings Report and Order, 29 FCC Red at 6164  60. While other cost-related factors exist,
ensuring that multiple providers are able to access a sufficient amount of low-band spectrum is a threshold requirement for
extending and improving service in both rural and urban areas. See Mobile Spectrum Holdings Report and Order, 29 FCC
Rcd at 6135 1 3.
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position as well as reducing opportunities available to its rivals.*®

2. Facilitating Access to Spectrum

93. Recognizing the importance of spectrum in the provision of mobile wireless services, Congress,
through the Communications Act, requires the Commission to implement spectrum policies that promote
competition, innovation, and the efficient use of spectrum to best serve the public interest, convenience and
necessity.'® Consistent with the Commission’s statutory mandate, the Commission has established policies to
make spectrum available to existing mobile service providers and potential new entrants through initial licensing,
primarily by competitive bidding, and through secondary market transactions.'® The Commission’s spectrum
policies have been guided by the goal of promoting and preserving competition, which in turn enables consumers
to make choices among numerous service providers and leads to lower prices, improved quality, and increased
innovation.*®* The Commission generally has provided licensees with significant flexibility to decide which
services to offer and what technologies to deploy on spectrum used for the provision of mobile wireless services,
which has permitted an evolution to next-generation wireless technologies and services using the licensees’
existing spectrum.

a. Auctions

94, Since 1994, the Commission has conducted various auctions of spectrum licenses.’® These
auctions are open to any eligible entity that submits an application and upfront payment, and is found to be a
qualified bidder by the Commission.™® The Sixteenth Report discusses auctions for the various frequency bands
which are potentially suitable for the provision of mobile telephony/broadband service.®” Additionally, the
CommissliB%n’s auction website provides detailed information regarding ongoing, completed, and planned
auctions.

95. To meet rising the consumer demand discussed above, the Commission is making substantially
more spectrum available for the provision of mobile wireless services. In early 2014, the Commission auctioned
the 10 megahertz of H Block in the 1.9 GHz Band, in which Dish Network won all 176 licenses.*®® The auction

181 See Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 6164, 6165 { 60, 62.
182 See 47 U.S.C. § 309(j)(3)(B).

183 See, Promoting Efficient Use of Spectrum Through Elimination of Barriers to the Development of Secondary Markets,
WT Docket No. 00-230, Second Report and Order, Order on Reconsideration, and Second Further Notice of Proposed
Rulemaking, 19 FCC Rcd 17503, ; 700 MHz Second R&O, 22 FCC Rcd at 15374-80, 11 231-248

184 See Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 6144 § 17. Our public interest evaluation necessarily
encompasses the “broad aims of the Communications Act,” which include, among other things, a deeply rooted preference
for preserving and enhancing competition in relevant markets, accelerating private sector deployment of advanced services,
and generally managing the spectrum in the public interest. See, e.g., AT&T WCS Order, 27 FCC Rcd at 16464 1 11; AT&T-
Centennial Order, 24 FCC Rcd at 13928 1 28; Verizon Wireless-ALLTEL Order, 23 FCC Rcd at 17461 § 27; Sprint-
Clearwire Order, 23 FCC Rcd at 17580 1 20.

185 See Auction 1 in FCC Auctions Home, Auctions, http://wireless.fcc.gov/auctions/default.htm?job=auctions_home (visited
Jul. 03, 2014).

186 See Federal Communications Commission, About Auctions,
http://wireless.fcc.gov/auctions/default.htm?job=about auctions (visited Mar. 27, 2014).

187 See Sixteenth Report, 28 FCC Rcd at 3773-3778 { 92-100.

188 5ee Federal Communications Commission, Auctions Home,
http://wireless.fcc.gov/auctions/default.htm?job=auctions_home (visited Mar. 27, 2014).

189 See Auction of H Block Licenses in the 1915-1920 MHz and 1995-2000 MHz Bands Closes; Winning Bidder Announced
for Auction 96, 29 FCC Rcd at 2044 (Re. Feb. 28, 2014); Service Rules for Advanced Wireless Services in the 2000-2020
MHz and 2180-2200 MHz Bands, WT Docket No. 12-70, Fixed and Mobile Services in the Mobile Satellite Service Bands at
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for Advanced Wireless Services-3 (“AWS-3”), which commenced on November 13, 2014, and is ongoing as of
the release of this report, will award 65 megahertz of high-band spectrum to the winning bidders.*® In addition,
the planned 600 MHz Incentive Auction will auction significant amounts of low-band spectrum in a broadcast
television spectrum incentive auction. Pursuant to the Spectrum Act, the Commission will allow broadcasters to
voluntarily participate in a “reverse auction” of the UHF spectrum, which would then be made available in a
“forward auction” for licenses with flexible use service rules. It is expected that the 600 MHz Band will be used
to provide robust mobile broadband service, given that its technical characteristics and rules are similar to those
for the 700 MHz Band, which is the home today of much of the current LTE mobile broadband service. **

96. In the Mobile Spectrum Holdings Report and Order, the Commission concluded that, in lieu of a
post-auction application of the spectrum screen to the initial licensing of spectrum to winning bidders, the
Commission would determine whether a band-specific mobile spectrum holding limit is necessary, and if so,
would establish an ex ante application of that limit to the competitive bidding for that band. *** With respect to
the Incentive Auction, the Commission established a market-based spectrum reserve of up to 30 megahertz in
each license area that is designed to ensure against excessive concentration in holdings of low-band spectrum
while including safeguards to ensure that all bidders bear a fair share of the cost of the Incentive Auction. **

The Commission declined to adopt band-specific mobile spectrum holding limits for AWS-3, emphasizing the
availability of a substantial amount of comparable high-band spectrum to competitors and the significant existing
holdings of multiple providers of comparable spectrum. ***

b. Secondary Markets

97. Subject to the Commission’s approval, licensees may assign and exchange licenses, in whole or
in part (through partitioning and/or disaggregation), on the secondary market.**® In reviewing proposed
acquisitions of spectrum through secondary market transactions, the Commission uses an initial screen to help
identify for case-by-case review local markets where changes in spectrum holdings resulting from the transaction
may be of particular concern.’®® As set out in various transactions orders, however, the Commission has not

1525-1559 MHz and 1626.5-1660.5 MHz, 1610-1626.5 MHz and 2483.5-2500 MHz, and 2000-2020 MHz and 2180-2200
MHz, ET Docket No. 10-142, Service Rules for Advanced Wireless Services in the 1915-1920 MHz, 1995-2000 MHz, 2020-
2025 MHz and 2175-2180 MHz Bands, WT Docket No. 04-356, Report and Order and Order of Proposed Modification,
FCC 12-151 (rel. Dec. 17, 2012) (AWS-4 Report and Order).

190 See Amendment of the Commission’s Rules with Regard to Commercial Operations in the 1695-1710 MHz, 1755-1780
MHz, and 2155-2180 MHz Bands, GN Docket No. 13-185, Report and Order, GN 13-185 (re. Mar. 31, 2014) (AWS-3 Report
and Order). See also Auction of Advanced Wireless Services (AWS-3) Licenses Scheduled for November 13, 2014, AU-
Docket No. 14-78, Public Notice, (rel. July 23, 2014).

191 See generally Expanding the Economic and Innovation Opportunities of Spectrum Through Incentive Auctions, GN
Docket No. 12-268, FCC 14-50, Report and Order (May 15, 2014).

192 See Mobile Spectrum Holdings Report and Order, 29 FCC Red at 6192 § 139 (replacing policies previously articulated in
2008 in Union Telephone Company and Cellco Partnership d/b/a Verizon Wireless Applications for 700 MHz Band
Licenses, Auction No. 73, Order, 23 FCC Rcd 16787, 16791, 16796 11 9, 18 (2008)). See Section IV.A.2.b infra

193 See Mobile Spectrum Holdings Report and Order, 29 FCC Red at 6193-6219 1 146-217.
194 See Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 6220-6221 {f 222-224.

19 As part of its secondary market policies, the Commission also permits mobile wireless licensees to lease all or a portion of
their spectrum usage rights for any length of time within the license term, and over any geographic area encompassed by the
license. For a more comprehensive overview of the Commission’s secondary market policies, see Sixteenth Report, 28 FCC
Rcd at 3782-3783 1 108-110.

19 See, e.g., Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 6221-6222 | 225; Alaska Wireless Order, 28 FCC
Rcd at 10449-50 1 38; Verizon Wireless-SpectrumCo Order, 27 FCC Rcd at 10719 1 59; AT&T-Qualcomm Order, 26 FCC
Rcd at 17602 { 31; AT&T-Centennial Order, 24 FCC Rcd at 13938 1 50. For transactions that result in the acquisition of
wireless business units and customers or change the number of firms in any market, the Commission also applies an initial
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limited its consideration of potential competitive harms solely to markets identified by its initial screen, if it
encounters other factors that may bear on the public interest inquiry.*®’

98. The Commission includes in its initial screen spectrum that it finds is suitable and available for
the provision of mobile telephony/broadband services. Suitability is based upon whether the spectrum band at
issue is capable of supporting mobile service given its physical properties and the state of equipment technology,
whether the spectrum is licensed with a mobile allocation and corresponding service rules, and whether the
spectrum is committed to another use that effectively precludes its uses for the relevant mobile services.'*® With
respect to availability, the Commission considers particular spectrum to be a relevant input if it is fairly certain
that it will meet the criteria for suitable spectrum in the near term.'*®

99, In the past decade, in the context of its review of secondary market transactions, the Commission
periodically determined that additional spectrum was suitable and available, and therefore subject to inclusion in
the spectrum screen used in its competitive review—including 700 MHz,?® AWS-1,% BRS,?*? and WCS. %
Recently, in the Mobile Spectrum Holdings Report and Order, the Commission updated the spectrum screen by
adding 151 megahertz of spectrum in total from the AWS-4 (2.0/2.2 GHz), H Block (1.9 GHz), BRS, and EBS
bands.?® It also designated for future inclusion in the spectrum screen, the amount of 600 MHz Band spectrum
that would be made available through the upcoming Incentive Auction, and the 65 megahertz of AWS-3 spectrum
as it becomes available on a market by market basis.””® Furthermore, the Commission subtracted 12.5 megahertz
of SMR, and 10 megahertz that was the Upper 700 MHz D Block.?® Spectrum currently included in the screen is
as follows:

screen based on the size of the post-transaction HHI and the change in the HHI. See, e.g., Cingular-AT&T Wireless Order,
19 FCC Rcd at 21564-65  96.

197 See, e.g., Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 6221-6222 { 225; SoftBank-Sprint Order, 28 FCC
Rcd at 9656 { 35; AT&T WCS Order, 27 FCC Rcd at 16467 1 21; Verizon Wireless-SpectrumCo Order, 27 FCC Rcd at
10716 1 48; AT&T-Qualcomm Order, 26 FCC Rcd at 17610-11 11 49-50.

198 See, e.g., Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 6169 § 71; AT&T-WCS Order, 27 FCC Rcd at
16469-16970 7 29 and n. 81.

199 |d.
209 See AT&T-Dobson Order, 22 FCC Red 20295, 20307-08 1 17.
201 See Sprint Nextel-Clearwire Order, 23 FCC Red 17570, 17599 § 72.

202 Most BRS spectrum is considered available in those markets where the transition of BRS spectrum to the new band plan
has been completed. Sprint Nextel-Clearwire Order, 23 FCC Rcd at 17598-99 § 70; Amendment of Part 27 of the
Commission’s Rules to Govern the Operation of Wireless Communications Services in the 2.3 GHz Band, Report and Order,
25 FCC Rcd 11710, 11711 1 1 (2010).

%% See AT&T-WCS Order, 27 FCC Red at 16470-16471 § 31; WCS Order on Reconsideration, 27 FCC Red at 13688 1 88.
2% see Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 6172-6187 1 82-125.

205 see Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 6171-6172, 6176-6179 { 76-81, 94-102.

206 gee Mobile Spectrum Holdings Report and Order, 29 FCC Red at 6187-6190 1 126-134.
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Table IV.A1
Spectrum Included in the Spectrum Screen

Spectrum Band
700 MHz 70
Cellular 50
SMR (Specialized Mobile Radio Service 14
Broadband PCS 130
AWS-1% 90
H-Block 10
AWS-4 40
WCS 20
BRS” (Broadband Radio Service 67.5
EBS (Educational Broadband Service 89
Total Amount of Spectrum 580.5

# AWS-1 is not attributable in markets where Federal Government users have not been relocated.
® BRS is not attributable in markets where previous BRS licensees have not been transitioned.

100.  For those markets identified by the spectrum screen, or where the Commission encounters other
factors that may bear on the public interest inquiry, ?°” the Commission conducts further competitive review to
determine whether the transaction would result in an increased incentive or ability for the assignee or transferee to
behave in an anticompetitive manner. The case-by-case analysis considers variables that are important in
predicting the incentives and ability of service providers to successfully reduce competition on price or non-price
terms, and transaction-specific public interest benefits that may mitigate or outweigh any public interest harms
that might arise from the transaction.”®® In addition, the Mobile Spectrum Holdings Report and Order found that
considering additional below-1-GHz spectrum concentration as an enhanced factor in the Commission’s review of
secondary market transactions will help ensure that further concentration of such spectrum will not have adverse
competitive effects either in particular local markets or on a broader regional or national level. The Commission
can condition approval of a transaction on the divestiture of licenses or certain other commitments in markets
where necessary to find an application serves the public interest.?*

101.  Since the Sixteenth Report, a number of transactions involving the transfer of spectrum licenses,
as well as, in certain cases, network infrastructure and other assets, have been filed with the Commission. Major
transactions have included the transfer of control and assignments of various spectrum licenses of Atlantic Tele-
Network, Inc.?? as well as Leap Wireless®*! to AT&T; the transfer of control and assignments of various

27 For example, the Commission also considered whether harms in numerous local markets may result in nationwide harms
and has considered potential harms from concentration in a particular band with an important ecosystem and from
concentration of below-1-GHz spectrum. See, e.g., Verizon Wireless-SpectrumCo Order, 27 FCC Rcd at 10722, 10727, at 1
64, 76; AT&T-Qualcomm Order, 26 FCC Rcd at 17610-11 1 49.

2%8 gee Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 6239 285; AT&T-Leap Order, 29 FCC Red at 2767-68
111 75-76; SoftBank-Sprint Order, 28 FCC Rcd at 9650, | 23; Verizon Wireless-SpectrumCo Order, 27 FCC Rcd at 10724-27
11170-78; Verizon Wireless-Alltel Order, 23 FCC Rcd at 17460 { 26. [check cite] For a description of some relevant
competitive variables, see Mobile Spectrum Holdings Report and Order, 29 FCC Rcd at 6237-6238 1 279-280 (citing
various transactions orders).

%9 See, e.g., AT&T-Leap Order, 29 FCC Rcd at 2743-2744  16; SoftBank-Sprint Order, 28 FCC Rcd at 9652 { 25; Verizon
Wireless-SpectrumCo Order, 27 FCC Rcd at 10711 { 30; Verizon Wireless-ALLTEL Order, 23 FCC Rcd at 17462  29;
AT&T-Cingular Order, 19 FCC Rcd 21522, 21545, { 43. For a general discussion of public interest conditions imposed by
the FCC in certain wireless transactions granted in 2013 and 2014, see Baker, A., Brennan, T., Erb, J., Nayeem, O.,
Yankelevich, A., 2014. “Economics at the FCC, 2013-2014.” Mimeo. FCC, Washington, DC. (Baker, et al., (2014)).

219 gee generally, AT&T-ATN Order, 28 FCC Rcd at 13670. See also, Baker, et al., (2014).
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spectrum licenses of Sprint and Clearwire to Softbank Corp.;**? the joint venture between GCI and ACS
Wireless;?" and the assignment and lease of licenses between AT&T, Verizon Wireless, and Grain Spectrum.?*
Among the smaller transactions that have occurred in the past couple of years are a number in which a nationwide
provider acquired spectrum or other assets from a small or regional licensee. Not including spectrum swaps or the
major transactions above, from September 2012 through June 2014 the Commission approved approximately 120
applications filed by the four nationwide providers to acquire PCS, AWS-1, Cellular, and/or 700 MHz licenses
from a non-nationwide licensee — approximately 90 applications by AT&T, approximately 20 by Verizon

Wireless, three by Sprint, and seven by T-Mobile.

C. Additional Spectrum Initiatives

102.  Another Commission initiative that could potentially make more spectrum available that would
facilitate the provision of mobile wireless service is the 3.5 GHz Band proceeding. The Commission has there
proposed to create a three-tier shared access authorization framework in the 3550-3650 MHz Band, with the goal
of facilitating the use of small cell broadband technologies on a shared basis with incumbent federal and non-
federal users of the band. The 3.5 GHz band is envisioned as an “innovation band” that would enable the
exploration of new technologies and spectrum sharing with a focus on relatively low powered applications. #°
Under the proposal, access to and use of the band would be managed by a spectrum access system incorporating a
geo-location enabled dynamic database.?® The three proposed tiers are: Incumbent Access, Priority Access, and
General Authorized Access (GAA).?" The proposed rules would implement a framework to authorize a variety
of small cell and other broadband uses of the 3.5 GHz Band via the establishment of a Citizen Broadband Radio
Service to be divided into Priority Access and GAA tiers of service.”®

103.  On April 1, 2014, the Commission adopted a Report and Order modifying the rules governing the
operation of Unlicensed National Information Infrastructure (U-NII) devices operating in the 5 GHz band.?** The
new rules will make 100 megahertz of spectrum more accessible for use in homes and congested spaces like
convention centers, parks, and airports and increase the potential for more unlicensed spectrum innovation. This
will facilitate the provision of mobile broadband by augmenting commercial cellular networks and allowing for
increased offloading to Wi-Fi networks. U-NII devices play an important role in meeting public demand for

211 See generally, AT&T-Leap Order, 29 FCC Rcd at 2735. See also, Baker, et al., (2014).

212 5ee generally, SoftBank-Sprint Order, 28 FCC Rcd at 9642.

213 See generally, Alaska Wireless Order, 28 FCC Rcd at 10433. See also, Baker, et al., (2014).
214 gee generally, AT&T-Verizon Wireless-Grain Order, 28 FCC Rcd at 12878.

1> Amendment of the Commission’s Rules with Regard to Commercial Operations in the 3550 — 3650 MHz Band, GN Docket
No. 12-354, Further Notice of Proposed Rulemaking, FCC 14-49, 29 FCC Rcd 4273(2014) (“3.5 GHz FNPRM”). The
FNPRM also included a supplemental proposal to incorporate the 3650-3700 MHz band into the proposed Citizens
Broadband Radio Service authorization framework.

216 Id

27 Incumbent Access users would include authorized federal and grandfathered Fixed Satellite Service users currently
operating in the 3.5 GHz Band. These users would be protected from harmful interference from Priority Access and GAA
users. Priority Access Licenses would be subject to competitive bidding and would be entitled to protection from harmful
interference from other Priority Access Licensees and GAA users. The GAA tier would be licensed-by-rule to permit open,
flexible access to the band for the widest possible group of potential users. GAA users would have no expectation of
protection from harmful interference.

218 3 5 GHz FNPRM, 29 FCC Rcd 4275, | 3.

219 gee, Revision of Part 15 of the Commission’s Rules to Permit Unlicensed National Information Infrastructure (U-NII)
Devices in the 5 GHz Band, Report and Order, ET Docket No. 13-49, 29 FCC Rcd. 4127, (2014)
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wireless broadband service. Currently U-NII devices operate in 555 megahertz of spectrum in the 5 GHz band,
and are used for Wi-Fi and other high-speed wireless connections. The new rules removed the restriction on
indoor-only use and increase the permissible power which will provide more robust access in the 5.150-5.250
GHz band. This in turn will allow U-NII devices to better integrate with other unlicensed portions of the 5 GHz
band to offer faster speeds and reduce congestion at crowded Wi-Fi hot spots such as airports and convention
centers.

3. Analysis of Spectrum Holdings

104. Table IV.A.2 (Percentage Spectrum Holdings, by Provider, by Frequency Band) and Table
IV.A.3 (Population-Weighted Average Megahertz Holdings by Provider, by Frequency Band) below present
spectrum holdings by service provider including all spectrum bands considered suitable and available following
the release of the Mobile Spectrum Holdings Report and Order.?® Table IV.A.3 shows megahertz holdings for
each provider, weighted by population. Chart IV.A.1 is a graph of providers’ spectrum holdings by frequency
band, measured on a MHz-POPs basis. As of June 2014, Verizon Wireless, AT&T, Sprint, and T-Mobile,
together, hold close to 80 percent of all spectrum suitable and available for the provision of mobile wireless
services, measured on a MHz-POPs basis.?* This is the same percentage as reported in the Sixteenth Report, but
represents, in absolute terms, an increase in the total spectrum holdings of the nationwide service providers since
the Sixteenth Report, given the increase in the spectrum included in the spectrum screen following the Mobile
Spectrum Holdings Report and Order.??

Table IV.A.2

Percentage Spectrum Holdings, Measured on a MHz-POPs Basis
by Licensee, by Frequency Band”

700 Cell. | SMR | PCS H AWS-1 | AWS- | WCS | BRS EBS
MHz Block 4

Spectrum 70 50 14 130 10 90 40 20 67.5 1125
MHz MHz MHz MHz MHz MHz MHz MHz MHz MHZ™

Verizon 31.0% 48.0% 00% 16.2% 0.0% 38.6% 0.0% 0.0% 0.0% 0.0%
Wireless

40.6% 446% 0.0% 29.1% 0.0% 158% 0.0% 91.1% 0.0% 0.0%
00%  0.0% 965% 28.0% 0.0% 0.0% 0.0% 8.6% 86.8% 69.8%
86%  01% 0.0% 21.7% 0.0% 409% 0.0% 0.0% 00% 0.0%
36% 42% 0.0% 16% 0.0% 0.6% 00% 0.0% 0.0% 0.0%
6.6%  0.0% 0.0% 0.0% 100% 0.0% 100% 0.0% 0.0%  0.0%
Other™ 9.7%  31% 35% 35% 0.0% 4.2% 0.0% 03% 132% 30.2%

220 see Mobile Spectrum Holdings Report and Order, 29 FCC Red at 6135 4.

22! The holdings presented in this section include all transactions consummated as of early June, 2014, plus the assignment of
AWS-1 licenses from Aloha to AT&T, which was consented to by the Commission in July 2014. See Application of AT&T
Mobility Spectrum LLC and Aloha Partners |1, L.P. For Consent to Assign Advanced Wireless Services A, B and C Block
Licenses, ULS File No. 0006065982; Order, DA 14-1034. The holdings do not reflect other transactions consummated after
June 2014, but, with one exception, these smaller transactions have minimal impacts on the numbers. The exception was the
assignment of WCS A and B Block licenses from Sprint to AT&T, which represented 8.65 percent of total MHz-POPs of
WCS (AT&T and Sprint Seek FCC Consent to the Assignment of WCS Licenses, 29 FCC Rcd 5879), resulting in AT&T
holding essentially all of the WCS spectrum . Other smaller transactions include, but are not limited to, the exit of
Cincinnati Bell and concurrent assignments and leases of spectrum to and between Grain Spectrum and Verizon Wireless
(Cellco Partnership D/B/A Verizon Wireless, Cincinnati Bell Wireless, LLC, Grain Spectrum Ill, LLC and Grain Spectrum
IV, LLC Seek FCC Consent to the Assignment of AWS, PCS, and Lower 700 MHz Band A Block Licenses, etc., 29 FCC Rcd
5368), the assignment of 700 MHz A-Block spectrum from Actel to T-Mobile (ULS File No. 0006402872).

222 gixteenth Report, 28 FCC Rcd at 3787 § 118.
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* Estimates include all transactions consummated as of the beginning of June, 2014. Abbreviations for spectrum bands: Cell.
(Cellular); SMR (Specialized Mobile Radio Service), BRS (Broadband radio Service), EBS (Educational Broadband service).
** Dish Network Corporation currently does not provide mobile service.

*** |n the application of the spectrum screen in secondary market transactions, 89 megahertz of EBS spectrum is included.

Table IV.A.3
Population-Weighted Average Megahertz Holdings
by Licensee, by Frequency Band”
I P ' S
MHz Block 1 4
Spectrum 70 50 14 130 10 90 40 20 67.5 112.5
Counted MHz MHz MHz MHz MHz MHz MHz MHz MHz MHZ™
Verizon 21.7 24.6 0.0 21.1 0.0 34.7 0.0 0.0 0.0 0.0
Wireless
AT&T 28.4 22.8 0.0 38.0 0.0 14.2 0.0 18.3 0.0 0.0
Sprint 0.0 0.0 13.9 36.6 0.0 0.0 0.0 1.7 58.6 78.5
T-Mobile 6.0 0.0 0.0 28.3 0.0 36.8 0.0 0.0 0.0 0.0
US Cellular 2.5 2.2 0.0 2.1 0.0 0.5 0.0 0.0 0.0 0.0
DISH** 4.6 0.0 0.0 0.0 10.0 0.0 40.0 0.0 0.0 0.0
Other™ 6.8 1.6 0.5 45 0.0 3.8 0.0 0.1 8.9 34.0
* Estimates in Table IV.A.3 include all transactions consummated as of the beginning of June, 2014.

** Dish Network Corporation currently does not provide mobile service.
*** |n the application of the spectrum screen in secondary market transactions, 89 megahertz of EBS spectrum is included.

Chart IV.A1
Mobile Wireless Provider Spectrum Holdings by Band
Weighted by Population
June 2014
70
60 -
‘e 50 - BWCS  OEBS BBRS
2 BAWS-4 BAWS OH Block
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Source: FCC staff estimates generally based on transactions consummated as of the beginning of June, 2014.

105.  Chart IV.A.1 above shows the population-weighted spectrum holdings of nationwide wireless
providers by frequency. It provides a side-by-side comparison of each licensee’s total spectrum holdings by band,
measured by population-weighted average megahertz. We consider population-weighted spectrum holdings in
order to account for the variation of customer bases in different geographic areas. A spectrum license in Los
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Angeles or New York City, for example, covers more customers than a spectrum license over the same amount of
land area in White Sands, NM.

106.  Below-1-GHz spectrum includes Cellular (850 MHz), SMR (800/900 MHz), and the 700 MHz
band. Of this spectrum, Verizon Wireless and AT&T each hold a significant amount of the available Cellular and
700 MHz spectrum. In particular, when measured on a licensed MHz-POP basis, Verizon Wireless holds
approximately 38 percent of the licensed MHz-POPs of the combined Cellular and 700 MHz band spectrum,
while AT&T holds approximately 42 percent. Additionally, T-Mobile holds approximately five percent of these
bands and US Cellular holds approximately four percent. A number of other smaller licensees, combined, hold
the remaining approximately 11 percent of the Cellular and 700 MHz band spectrum. Sprint holds 96.5 percent of
the SMR spectrum. Providers also vary with respect to their below-1-GHz spectrum holdings according to
population density as seen in Chart IV.A. 2 below. In particular, AT&T and T-Mobile have focused their low
frequency spectrum acquisition on urban centers, Sprint and Verizon Wireless have purchased their licenses in
both urban and rural areas, and the other smaller providers hold more spectrum in rural areas than they do in
urban areas.

Chart IV.A.2
Average Below-1-GHz Spectrum by Population Density Deciles

US Population Deciles Sorted by County Population Density
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Source: FCC staff estimates generally based on transactions consummated as of the beginning of June, 2014,

%167 Pop#\ll four nationwide providers hold substantial amounts of above-1-GHz spectrum. Verizon
Wireless, AT&T, and T-Mobile each hold a substantial number of PCS and AWS-1 spectrum licenses, while
Sprint ?{%Ri‘s%'iﬁﬂificant amounts of PCS spectrum. In the PCS and AWS-1 spectrum bands, no licensee holds
more than 41 percent of the total MHz-POPs for either of these two bands. Verizon Wireless holds approximately
25 percent of the licensed MHz-POPs of the combined PCS and AWS-1 band spectrum, AT&T holds
approximately 24 percent, Sprint holds approximately 17 percent, and T-Mobile holds approximately 30 percent.
Regional provider US Cellular holds approximately one percent of the combined PCS and AWS-1 band spectrum,
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while other smaller providers hold the remaining four percent. In addition to its PCS and AWS-1 holdings,
AT&T holds approximately 91 percent of the licensed MHz-POPs of WCS spectrum.?® Sprint holds a
predominant amount of 2.5 GHz spectrum, comprised of the BRS and EBS bands, the highest frequencies
currently considered suitable and available for the provision of mobile broadband service.?**

B. Non-Spectrum Input Segments
1. Wireless Infrastructure

108.  Wireless infrastructure facilities hosting cellular base stations are a major input into the provision
of mobile wireless services. They include towers and other tall structures for macro sites, such as lattice towers,
guyed towers, monopoles, rooftops, water towers, and steeples. In addition to the use of towers and other tall
structures, wireless infrastructure also include distributed antenna systems (DAS)** and facilities for small cell
technologies?® that are generally deployed to address coverage and capacity issues indoors, in densely populated
areas outdoors, and even underground.??” For example, small cells and DAS antennas can be placed on utility
poles, buildings, or traffic signal poles, in areas where constructing towers is not feasible or wireless traffic
demands are too great to be met solely with fewer, large cells.?® In order to expand capacity and improve
coverage, wireless service providers are also relying more on Heterogeneous Networks (“HetNets™) that use a mix
of traditi(z)zr;al macro cells, DAS, and small cells, to tailor coverage and capacity to best serve a particular
location.

109.  The number of cell sites of all types in use by providers continues to grow in order to satisfy the
increased demand for mobile wireless services, to expand geographic service area coverage, to improve coverage
in existing service areas, and to accommodate newer technologies. Large-scale deployments of small cells are
only starting to take off in the United States.”* According to CTIA, there were 304,360 cell sites in use at year-

223 gee AT&T-WCS Order, 27 FCC Rcd at 16461-16462 { 4-6; see generally, WCS Order on Reconsideration.
224 see SoftBank-Sprint Order, 28 FCC Red at 9645  11.

225 A DAS is a network of antennas typically connected by fiber optic cables to a central hub housing transceiver that is
linked to macrocellular network. See The DAS Forum, Distributed Antenna Systems (DAS) and Small Cell Tech ologies
Distinguished, February 4, 2013, at 2, available at http://www.thedasforum.org/wp-content/uploads/2013/02/DAS-And-
Small-Cell-Technologies-Distinguished-2_4 13.pdf (visited July 25, 2014).

226 A small cell normally refers to an operator-controlled, low-powered radio access node deployed at a particular location
that include both antenna and transceiver operating in licensed spectrum or unlicensed carrier-grade Wi-Fi. Small cells
typically have a range from 10 meters (or 11 yards) to several hundred meters (or yards). Types of small cells include
femtocells, picocells, metrocells and microcells — broadly increasing in size from femtocells (the smallest) to microcells (the
largest). See Small Cell Forum, What is a Small Cell, at http://www.smallcellforum.org/aboutsmallcells-small-cells-what-is-
a-small-cell (visited July 25, 2014).

227 see HetNet Forum, DAS & Small Cell Solutions: Improving In-Building Wireless, at 4, available at
http://www.thedasforum.org/wp-content/uploads/2013/07/HITEC-presentation-from-HetNet-Forum-final.pdf, and (visited
July 25, 2014). See also Tammy Parker, All Four National Mobile Carriers to Use NYC Subway DAS, FIERCEWIRELESS,
Apr. 28, 2013.

228 Because DAS sites are less visible than tower structures, they may be particularly desirable in areas with stringent siting
regulations, such as historic districts. See Sixteenth Competition Report at § 318.

229 HetNets are an emerging deployment option for service providers. See 4G AMERICAS, Developing and Integrating a
High Performance Het-Net 2, October 2012. See also PCIA Comments at fn. 3 (“““Heterogeneous network’ is a term used to
describe the combination of ‘macro’, or large, infrastructure such as monopoles with small cells and distributed antenna
systems. By integrating the two types of infrastructure together, providers are able to target geographic areas to increase
network capacity.”).

%0 gee Phil Goldstein, Crown Castle Sees Small Cell Opportunity as Big as Cell Towers in Early 2000s, July 25, 2014,
http://www.fiercewireless.com/story/crown-castle-sees-small-cell-opportunity-big-cell-towers-early-2000s/2014-07-25
(visited July 29, 2014). See also, FierceWirelessTech, AT&T’s Mansfield: Outdoor LTE Small Cell Market will Ramp Up
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end 2013.%*! This represents a 0.9 percent (or 2,581) increase in the number of cell sites from the year-end 2012, a
26 percent increase in the past five years (since December 31, 2008), and an 87 percent increase in the past ten
years (since December 31, 2003).%*

110. A specialized communications tower industry has developed to provide and manage support
structures for the cell sites required by mobile wireless service providers by leasing space to them. Today, there
are more than 80 tower and DAS operators in the United States,?*® and a majority of towers are now owned or
operated by independent companies rather than mobile wireless service providers.”* Independent tower operators
own, operate and lease shared wireless communications and broadcasting towers, manage other high structure
sites (such as rooftops, water towers) for property owners, and to a lesser extent, build and operate DAS networks
and small cell facilities for mobile service providers.”® In most cases, tower operators and property owners have
an incentive to increase their business by leasing antenna, rooftop and other site space to as many wireless service
providers as possible.?® According to PCIA, the three largest publicly-traded neutral host providers — Crown
Castle, American Tower and SBA Communications — own and operate more than 66,000 towers.?®” Another
estimate indicates that these three tower operators own, manage, or operate more than 83,000 towers in the United
States out of a total 102,000 as of January 2014.?*® The availability of leased space on existing towers may
eliminate the need to build new towers for competing service providers and new entrants in a market, reduce the
capital requirements for network deployments and capacity expansion, and facilitate entry of new wireless service

Next Year, June 24, 2014, available at http://www.fiercewireless.com/tech/special-reports/atts-mansfield-outdoor-lte-small-
cell-market-will-ramp-next-year (visited July 29, 2014).

31 See CTIA, 2013 Annual Wireless Industry Survey Results (“CTIA2013™), at 114, June 2014. Because multiple cell sites
can be co-located in the same “tower” site, the reported cell sites should not be equated with “towers.” See also CTIA2013 at
105. The reported cell sites include repeaters and other cell-extending devices (e.g., femtocells, or distributed antenna
systems). See CTIA2013 at 105 and 106.

%2 The incremental cell site count might be skewed by changes in the survey population, and not reflect actual new cell site
deployment. See CTIA2013 at 109. All calculations based on CTIA2013 Table 35 at 107. Appendix Table IV.B.i provides
further breakout details on the number of reported cell sites per provider. Cell site counts for individual service provider are
from US Wireless 411: Version 51, Figure 51 at 30, March 2014. The total industrywide cell count is from CTIA2013, at 114,
June 2014.

233 See http://www.wirelessestimator.com/t _content.cfm?pagename=US-Cell-Tower-Companies-Complete-List (list of tower

operators).

24 Some major wireless service providers have sold or in the process of selling their tower business to third party tower
operators. See AT&T News Release, AT&T and Crown Castle Close $4.83 Billion Tower Transaction, December 16, 2013;
Crown Castle News Release, Crown Castle Completes Tower Transaction With T-Mobile USA, November 30, 2012;Sprint
Nextel News Release, Sprint Nextel Completes Tower Sale to TowerCo for Approximately $670 Million in Cash, September
24, 2008.

% gee American Tower 2013 Annual Report at 1, Crown Castle 2013 Annual Report (10-K) at 1, SBA Communications
2013 Annual Report (10-K) at 1.

2% gee American Tower, Investor Relations (“Our primary business is leasing antenna space on multiple-tenant
communications sites to wireless service providers, radio and television broadcast companies, wireless data providers,
government agencies and municipalities and tenants in a number of other industries™), at
http://www.americantower.com/corporateus/investor-relations/index.htm. See also Verizon Network Real Estate Inquires
(“Verizon Wireless receives thousands of inquiries each year from property owners, property managers and customers who
offer property on which our communications facilities can be located”), at http://www.verizonwireless.com/b2c/realestate/.

237 5ee PCIA Comments at 8

238 gpe http://www.wirelessestimator.com/t content.cfm?pagename=US-Cell-Tower-Companies-Complete-List (list of tower
operators, with Crown Castle 39,739, American Tower 28,463, and SBA Communications 14,873 as of January 2014. Not
including DAS structures and rooftops. Visited July 25, 2014).
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providers into a market.

111.  Based on tower site information (including towers, rooftops, and DAS) collected by Commission
staff from eleven large tower operators (owning or operating close to 90 percent of towers in the United States),**
as of September 2013, 89 percent of counties have more than three tower operators, and 50 percent have more
than six tower operators (see Chart 1\VV.B.1).

ChartIV.B.1
Number of Counties with a Certain Number of Site Operators
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Note: Data based on eleven tower companies. These companies are Crown Castle, American Tower, SBA
Communications, KGI Wireless, Global Tower Partners, AT&T Towers, T-Mobile Towers, InSite
Towers, SubCarrier Communications, Clear Channel, Central States Tower, CTI Towers, Skyway Towers,
and Pegasus Wireless. Population density is from 2010 census.

112.  Based on the data, tower operators build and operate more towers and DAS nodes in densely
populated areas in order to support better coverage and more wireless data usage. For example as of September
2013, the average number of tower and DAS sites per county is 29 for counties with a population density
between 75 and 100 persons per square mile, compared with an average of 377 per county for counties with a
population density between 2000 and 4000 (see Chart 1V.B.2).

% They are Crown Castle, American Tower, SBA Communications, KGI Wireless, Global Tower Partners, AT&T Towers,
T-Mobile Towers, InSite Towers, SubCarrier Communications, Clear Channel, Central States Tower, CTI Towers, Skyway
Towers, and Pegasus Wireless. Tower and cell site information is downloaded in the first week of September, 2014 from
their websites that can be found at http://www.wirelessestimator.com/t_content.cfm?pagename=US-Cell-Tower-Companies-

Complete-List.
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Chart1V.B.2
Average Tower and DAS Counts per County by Population Density
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Note: The number of sites has been rounded to the nearest decimal. Data based on eleven tower companies referenced
above. Counties considered rural are those with fewer than 100 persons per square mile.

113.  In addition, there are also more tower operators in densely populated counties (often associated
with smaller land areas) than less populated counties (often associated with larger land areas). The numbers
range from two operators per county in rural counties with one person or less per square mile and an average land
size of 11,122 square miles to more than seven operators in dense urban counties with a population density of
more than 4000 and an average land size of 98 square miles (see Chart IV.B.3).

9 population density is from the 2010 Census.
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Chart IV.B.3
Ave Tower Operator Counts per County by Pop Density and County Land
Area 2013
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Note: Data based on eleven tower companies referenced above. Counties considered rural are those with fewer than 100
persons per square mile.

114.  Two significant constraints faced by wireless infrastructure providers that need to add or modify
tower and DAS sites are capital expenditure, and the need to obtain necessary regulatory and zoning approvals
from local and federal authorities.”** Below, we briefly discuss each of these constraints. In terms of capital
expenditure, collocating wireless equipment on existing structures is often the most efficient and economical
solution for mobile wireless service providers that need new cell sites, either to expand their existing coverage
area, increase their capacity, or deploy 4G broadband services. The average cost to build a new tower is between
$250,000 and $300,000, whereas the average cost of collocation on an existing tower is less than 25 percent of the
total cost of a new tower.*”? The largest, publicly-traded infrastructure companies alone made capital expenditures
of approximately $1.16 billion in 2012, up from $1.02 billion in 2011.%* Their capital expenditures for 2013 are
estimated to have been between $1.3 and $1.5 billion. Significant portions of these capital expenditures are
dedicated to network improvement, including new site construction and improvements to existing sites to
accommaodate more provider facilities. In 2012, these network improvement expenditures totaled approximately
$658 million, compared to $306 million in 2011. Such investments are estimated to have been up to $917 million

1 Delays in the zoning approval process were the subject of a Petition for Declaratory Ruling filed by CTIA in 2008. On
November 18, 2009, the Commission adopted a Declaratory Ruling which, among other things, defined presumptively
reasonable time parameters for state or local zoning authorities to decide whether or not to approve a cell site application. See
Sixteenth Report at § 326. There is no evidence that shortages of transmission equipment, including antennas, to install at
cell sites act as a barrier to cell site deployment. See Sixteenth Competition Report, T 325.

2 gee PCIA Comments at 8. See also Martha DeGrasse, AT&T Cell Site of the Future Hits a Speed Bump, July 17, 2014
(“the cost per site was coming in at $380,000” in New York metro area), available at
http://www.rcrwireless.com/article/20140717/infrastructure-2/att-cell-site-future-hits-speed-bump/ (visited July 28, 2014).

243 gee PCIA Comments at 6.
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in 2013.%* The total annual expenditure for structures by wireless service providers (excluding satellite service
providers) was estimated to be $5,741 billion for 2012, almost 45 percent increase from $3,966 Billion in 2011, or
48 percent increase from $3,890 billion in 2009.%°

115.  Recent FCC Initiatives. Section 6409 of the Middle Class Tax Relief and Job Creation Act of
2012 provides that a state or local government “may not deny, and shall approve” any request for collocation,
removal, or replacement of transmission equipment on an existing wireless tower or base station, provided this
action does not substantially change the physical dimensions of the tower or base station.?* In January 2013, the
Commission offered its interpretive guidance to assist parties in understanding their obligations under Section
6409(a).*" In August 2014, the Commission adopted a Report and Order to streamline and eliminate
outdated provisions of the Part 17 Rules governing the construction, marking and lighting of antenna
structures. ¢ In 2013, the Commission began a rulemaking proceeding to consider certain options to
reduce regulatory barriers and streamline process at the local level and at the Commission for
infrastructure deployment.?® On October 21, 2014, the Commission adopted an order that eliminated
unnecessary reviews, and therefore costs and delays, for wireless facilities siting.*® The Commission
has also entered into two Nationwide Programmatic Agreements (NPA) with the Advisory Council on
Historic Preservation (ACHP) and the National Conference of State Historic Preservation Officers
(NCSHPO) - (1) to clarify the National Historic Preservation Act (NHPA) Section 106 process for new
tower construction,”* and (2) to provide guidance on collocation of communications equipment on
existing tower structures.”?In addition, the Commission has taken steps with relevant government and
non-governmental stakeholders to develop a process for “clearing” existing towers that were not subject
to historic preservation review prior to construction, including “twilight towers that were not required
to, and did not, complete the Section 106 historic preservation review process.”?* Once complete, this
effort will make thousands of additional towers available for collocation.”*

244 See PCIA Comments at 6.
245 See CTIA2013 Chart 18 at 112 (citing information from the United States Census).
246 Middle Class Tax Relief and Job Creation Act of 2012, Pub. L. No. 112-96, § 6409(a) (2012).

7 \Wireless Telecommunications Bureau Offers Guidance on Interpretation of Section 6409(a) of the Middle Class Tax
Relief and Job Creation Act of 2012, Public Notice, 28 FCC Rcd. 1 (Jan. 25, 2012),
http://hraunfoss.fcc.gov/edocs_public/attachmatch/DA-12-2047A1_Rcd.pdf.

8 5ee FCC News Release, FCC Streamlines Part 17 Rules to Provide Clarity Regarding Antenna Structure Lighting and
Marking, August 8, 2014.

9 gee Acceleration of Broadband Deployment by Improving Wireless Facilities Siting Policies; Acceleration of Broadband
Deployment: Expanding the Reach and Reducing the Cost of Broadband Deployment by Improving Policies Regarding
Public Rights of Way and Wireless Facilities Siting; 2012 Biennial Review of Telecommunications Regulations, WT Docket
No. 13-238, WC Docket No. 11-59, WT Docket No. 13-32, Notice of Proposed Rulemaking, 28 FCC Rcd 14238 (2013).

%0 ee Acceleration of Broadband Deployment by Improving Wireless Facilities Siting Policies; Acceleration of Broadband
Deployment: Expanding the Reach and Reducing the Cost of Broadband Deployment by Improving Policies Regarding
Public Rights of Way and Wireless Facilities Siting; 2012 Biennial Review of Telecommunications Regulations, WT Docket
Nos. 13-238, 11-59, 13-32, Report and Order, FCC 14-143 (rel. Orc. 21, 2104).

%1 See 47 C.F.R. 1, Appendix C
%2 |d at appendix B.

253 gee Section 106 of the National Historic Preservation Act (NHPA) 16 U.S.C. 470(f). “Twilight Towers" are towers built
between March 16, 2001 and March 7, 2005.

2% Wireless Infrastructure Report and Order at 4. .
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2. Backhaul

116. Backhaul facilities link a mobile wireless service provider’s cell sites to the mobile switching
centers that provide connections to the provider’s core network, the public switched telephone network, or the
Internet, carrying wireless voice and data traffic for routing and onward transmission. Backhaul connections are
an integral component of a wireless service provider’s network, and the cost of backhaul is approximately 30
percent of the operating cost of providing wireless service.?> Backhaul services are generally provided by
incumbent local exchange carriers (ILECs); competitive local exchange carriers (CLECs); competitive fiber and
microwave wholesalers; cable providers; and independent backhaul operators.*® In some areas, the vast majority
of existing wireless towers have fiber connections.”®” High bandwidth fiber backhaul also allows wireless service
providezrsg to rapidly deploy 4G LTE services,?® while a lack of fiber backhaul can delay a provider’s LTE
rollout.

117.  Mobile backhaul needs will keep increasing as wireless providers continue to deploy LTE
technology in their networks and mobile subscribers use mobile devices for more data intensive applications, such
as mobile video streaming.?®® Analysts project that demand for mobile backhaul will grow by 9.7 times between
2011 and 2016.%°" Infonetics Research estimates that the annual investment in the backhaul market will be in the
range of $8 to $9 billion over the next few years*®* even with a slower projected growth in the demand for mobile
backhaul.?®® This is a significant increase given that the entire market was worth less than $5 billion in 2009.%**
Infonetics Research projects that telecom service providers will collectively spend $43 billion on backhaul over
five years from 2013 — 2017.%%

% See Sprint Comments at 6

»FjerceTelecom.com, Telco Backhaul Strategies, at 1-2, November 2011. Providers of backhaul services include ILECs
such as AT&T, Verizon, and CenturyLink; CLECs such as Level 3, tw telecom inc., Cbheyond, Inc., and XO
Communications, LLC; competitive fiber and microwave wholesalers such as Level 3, FPL FiberNet, IP Networks, and
Zayo; cable providers such as Charter Communications, Comcast Business, Cox Carrier Services, and Time Warner Cable
Business Class; independent backhaul operators, including backhaul specialists such as Telecom Transport Management, and
Tower Cloud, and potentially some tower operators

%7 See Windstrem Annual Report, 2013, page F-3.

%58 See SASCHA SEGAN, Exclusive: T-Mobile CTO Talks Carrier's Journey to Fastest LTE Network, January 8, 2014,
available at http://www.pcmag.com/article2/0,2817,2429285,00.asp (last visited April 3, 2014).

%9 See Phil Goldstein, Sprint's LTE rollout hampered by lack of backhaul and Network Vision issues, July 24, 2013, available
at http://www.fiercewireless.com/story/sprints-Ite-rollout-hampered-lack-backhaul-and-network-vision-issues/2013-07-24.

20 Clayton Funk, et. al. Trends and forecasts for the Wireless tower Industries, September 2013 at 50.
http://www.aaeconline.com/wp-content/uploads/2013/11/AGL -Trends-and-Forecasts-9-2013.pdf.

21 See Verizon Wireless Comment at 58 citing FIERCEWIRELESS U.S. Mobile Backhaul Demand Forecast to Grow More
Than Nine Times in the Next Four Years (Mar. 13, 2012), http://www.fiercemobilecontent.com/press-releases/us-mobile-
backhaul-demand-forecast-grow-more-ninetimes-next-four-years. (The global demand for mobile backhaul equipment is
projected to reach $10.4 billion in 2014 (compared to $7.2 billion in 2009) and Infonetics Research Press Release, Shift Seen
in Operator Strategy for Mobile Backhaul; Equipment Spending Up 21% (Apr. 21, 2010),
http://www.infonetics.com/pr/2010/Mobile-Backhaul-and-Microwave-Market-Highlights.asp.

%62 Infonetics Research, Mobile backhaul market passes $8 billion, driven by HSPA/HSPA+ and LTE deployments, April 2,
2013 http://www.infonetics.com/pr/2013/2H12-Macrocell-Mobile-Backhaul-Market-Highlights.asp.

%63 |Infonetics Research, Macrocell Mobile Backhaul Market Growth Decelerating, October 30, 2013.
http://www.marketwatch.com/story/infonetics-research-macrocell-mobile-backhaul-market-growth-decelerating-2013-10-30.

284 Infonetics Research, Mobile backhaul market passes $8 billion, driven by HSPA/HSPA+ and LTE deployments, April 2,
2013

%3 Infonetics Research, Macrocell Mobile Backhaul Market Growth Decelerating, October 30, 2013.
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118.  Asthe mobile data traffic has grown rapidly in recent years, major mobile wireless providers
have deployed or are in the process of deploying Ethernet backhaul either over fiber or microwave to their cell
sites. Over 90 percent of AT&T’s data traffic is on enhanced backhaul as of June 2013.7°° T-Mobile already has
upgraded backhaul facilities for its 40,000 LTE sites as of March 2014 and is expected to update the remaining
15,000 sites by the summer of 2015.%°" In connection with its Network Vision Plan, Sprint has deployed 33,000
LTE/Network Vision sites with Ethernet backhaul covering more than 200 million people at the end of 2013 and
is expected to cover 250 million people with its LTE sites by the middle of 2014.%® Verizon Wireless also
deployed fiber backhaul facilities for its 4G LTE sites,?® which carries 69 percent of its data traffic as of the
fourth quarter of 2013.7°

119.  Recent FCC Initiatives. The Commission has examined issues related to backhaul including
special access services and the use of microwave spectrum for backhaul services.?* In January 2005, the
Commission started a proceeding to broadly examine the regulatory framework for local exchange carriers’
(LECs) interstate special access services.”’”> On August 22, 2012 the Commission adopted a Report and Order that
suspended, on an interim basis, rules that allowed for automatic grants of pricing flexibility for special access
services in light of evidence in the record the rules failed to accurately reflect the state of competition in the
market for special access.””®> On September 15, 2014 the Commission’s Wireline Competition Bureau issued an
Order on Reconsideration that set a deadline of December 15, 2014 for providers to submit data on networks,
prices, and terms for special access in order to enable the Commission to assess the state of competition.?” In
August 2013, the Commission significantly modified the Commission's Part 15 rules governing unlicensed
communication equipment in the 57-64 GHz band to enhance the use of unlicensed spectrum as a relatively low-
cost, high-capacity short-range backhaul alternative to connect wireless broadband networks and for other
wireless applications.?”

26 gee AT&T 4G LTE Network Ranked Fastest For Second Straight Year, AT&T news release, June 10, 2013.

%7 see Neal Gompa, “T-Mobile’s LTE will cover 250 million people in 2014, everywhere in the US by 2015,” March 14,
2014, available at http://www.extremetech.com/electronics/178517-t-mobiles-Ite-will-cover-250-million-people-in-2014-
everywhere-in-the-us-by-2015 (visited April 9, 2014). See also Sascha Segan, “Exclusive: T-Mobile CTO Talks Carrier's
Journey to Fastest LTE Network,” January 8, 2014, available at http://www.pcmag.com/article2/0,2817,2429285,00.asp
(visited September 18, 2014).

%68 See Sprint Quarterly Presentation for the 4™ Quarter 2013, Feb. 11, 2014, at 14, and BENNY HAR-EVEN, Interview:
Senior Systems Engineer, Sprint: “We expect that small cells will be key to 2500MHz network densification,” October 20,
2013, available at http://Iteconference.wordpress.com/2013/10/30/senior-systems-engineer-sprint-we-expect-that-small-cells-
will-be-key-t0-2500mhz-network-densification/.

29 gee Transcript for Verizon at Oppenheimer Holdings Inc Technology, Internet & Communications Conference, at 7,
August 15, 2012, available at http://www.verizon.com/investor/DocServlet?doc=oppenheimer_vz_transcript.pdf.

270 See Verizon presentation for the 4™ Quarter 2013 earnings, at 10, available at
http://www.verizon.com/investor/greport_4q_2013 quarter_earnings 01212014.htm.

2! See Sixteenth Competition Report at § 336 — 338.
272 See 2005 Special Access NPRM.

273 See, In the Matter of Special Access for Price Cap Local Exchange Carriers; WC Docket No. 05-25 and AT&T
Corporation Petition for Rulemaking to Reform Regulation of Incumbent Local Exchange Carrier Rates for Interstate Special
Access Services. RM-10593, 27 FCC Rcd 10557 (2012).

27% See Special Access for Price Cap Local Exchange Carriers; AT&T Corporation Petition for Rulemaking to Reform
Regulation of Incumbent Local Exchange Carrier Rates for Interstate Special Access Services, WC Docket No. 05-25, RM-
10593, Order on Reconsideration, DA 14-1327 (Wireline Comp. Bur. rel. Sept. 15, 2014) (Reconsideration Order)

27> See FCC new release FCC MODIFIES PART 15 RULES TO SPUR THE DEPLOYMENT OF WIRELESS SERVICES,
UNLICENSED SPECTRUM INNOVATION IN THE 57-64 GHZ BAND, August 9, 2013.
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C. Downstream Mobile Wireless Ecosystem

120.  Handsets and devices are a central part of consumers’ mobile wireless experience. In general,
smartphone adoption has increased significantly over the past few years. In 2011, 46 percent of mobile wireless
consumers reported to have smartphones, and 60 percent of consumers who purchased a new mobile device
during the fourth quarter selected a smartphone over a feature phone.?’® By January 2014, 68 percent of mobile
wireless consumers reported using smartphones, and 84 percent of new phone purchases were smartphones.?”’
Since Apple entered the smartphone business with the iPhone in June 2007, many handset manufacturers have
introduced competing products with similar features such as touch screens, mobile web browsing capabilities, and
current-generation operating systems. During 2011, the iPhone exclusive handset arrangement between Apple
and AT&T ended, and multiple service providers began offering the iPhone on their networks.?”® In 2012,
Verizon Wireless, Sprint and other providers started selling the iPhone 4s and iPhone 5s. Innovative smartphones
that are not subject to exclusive arrangements are widely available. Popular smartphone operating systems such
as the Android and the Apple iOS are available from multiple service providers, permitting consumers to pair
their preferred operating systems with different service providers.

121.  The operating system of a smartphone is one of the major factors that determine the smartphone’s
ability to support mobile applications and Internet-based services. Apple’s iOS and Google’s Android have
emerged as the two leading mobile operating systems.””®  According to ComScore, by August 2014, 174 million
people in the US owned smartphones. Android’s share of the smartphone operating system grew from three
percent in May 2009 to 52 percent inAugust 2014, while iOS’s market share increased from 20 percent to 42
percent over the same period.”®® Over essentially the same period, (Research in Motion) RIM’s market share has
declined from the top position to one of less than two percent of the market.?**

122.  Until recently, the prevailing model for the distribution of handsets to U.S. postpaid mobile
subscribers was the handset subsidy model, where consumers were offered a bundling contract in which a
provider conditioned the sale of a subsidized handset upon the consumer’s agreement to purchase a multi-month
wireless service subscription, typically for a minimum of one or two years in a postpaid service plan®? with a
locked handset that could only be used with the particular provider As discussed in more detail below, service
providers increasingly are offering equipment installment payment (EIP) plans as an alternative to traditional
handset subsidies.”®® Under these plans, consumers purchase the device at the full price, but instead of paying the
cost upfront, are billed in monthly installment payments. Many service providers generally unlock phones at the
customer’s request when the service terms have been fulfilled, subject to a certain number of conditions, e.g., a
limit on the number of devices that can be unlocked, a minimum number of days of activation, and that the device

278 sixteenth Report, 28 FCC Rcd at 3836, { 339.

2" Nielsenwire, The Nielsen Company, Multiplying Mobile: How Multicultural Consumers are Leading Smartphone
Adoption, March 4, 2014.

28 prior to 2011, Apple distributed its iPhone through AT&T (and its affiliates) only. An exclusive handset arrangement
(EHA) is an arrangement in which a handset manufacturer or vendor agrees to sell a particular handset model to only one
wireless service provider, usually for a specified period of time. See Fifteenth Report, 26 FCC Rcd at 9853 { 332.

279 See ComScore press release, ComScore Reports August 2014 US Subscriber Market Share.
280 ComScore press release, ComScore Reports August 2014 US Subscriber Market Share.
%81 ComScore press release, ComScore Reports August 2014 US Subscriber Market Share.

%82 See Antitrust Law and Economics, at 326 (“Under a tying arrangement, the seller of a product conditions the sale of one
product upon the buyer’s agreement to purchase a second product.”) In particular, the sale of the handset is conditioned on
the subsequent purchase of the multi-month wireless service subscription.

283 gee Section V.A infra for a detailed discussion.
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has not been reported lost or stolen.?*

123.  Cell Phone Unlocking. On February 11, 2014, CTIA-The Wireless Association adopted six
principles on cell phone unlocking into their evolving Consumer Code for Wireless Service (“Consumer
Code”).285 Under these six principles, wireless providers will disclose their unlocking policies, unlock postpaid
devices when contracts have been fulfilled, unlock prepaid devices within a year of activation, notify customers of
eligibility for unlocking at the time of eligibility, unlock devices with a reasonable period of time, and unlock
devices for deployed personnel.286 The Consumer Code included a three month timeline for implementation of
half of the principles and a one year timeline for implementation of all of the principles by February 11, 2015.%7

124.  Nationwide wireless providers have begun implementation of the unlocking policies in
accordance with the timeline in the Consumer Code. Verizon, AT&T, Sprint, and T-Mobile have established
dedicated webpages disclosing their unlocking policies. AT&T has created an online unlocking portal to enable
online unlocking requests.288 Sprint and T-Mobile provide toll free customer service numbers to call for
unlocking codes.?®® Verizon does not generally lock its devices.”® Verizon’s Phone-in-the-Box prepaid service
is restricted to Verizon’s prepaid service for six months and Verizon’s network for 12 months.?** After six
months, Verizon automatically and remotely removes the restriction on these devices to the prepaid network.
In August 2014, T-Mobile deployed an unlocking application that allows customers to request unlocking on a
permanent or temporary basis for travel.”*® Some MVNOs that have committed to comply with the Consumer
Code, like Tracfone,”** have also begun implementation of the unlocking principles in the Consumer Code.?®

125. A handset that functions on one network may not be compatible with a network using the same
air interface technology if the networks operate on different spectrum bands. For example, T-Mobile’s WCDMA
handsets operate in the AWS-1 spectrum (1.7/2.1 GHz band) while AT&T’s WCDMA handsets operate in the

%84 See Section 11.C.2, infraand Verizon Wireless, Customer Agreement, available at
http://www.verizonwireless.com/b2c/global Text?textName=CUSTOMER_AGREEMENT &jspName=footer/customerAgree
ment.jsp (last visited April 11, 2014); Sprint, Standardized Wireless Service Checklist, available at
http://www.sprint.com/landings/ctiachecklist/docs/ctia-transparency-postpaid.pdf (last visited April 11, 2014); and T-
Mobile Support blog post, “Unlock Your Phone with a SIM Unlock Code,” updated on March 11, 2014, available at
http://support.t-mobile.com/docs/DOC-1588 (last visited April 11, 2014).

%8 https://www.fcc.gov/device-unlocking-fag; see also https:/fcc.github.io/device-unlocking/

28 http://www.ctia.org/policy-initiatives/voluntary-guidelines/consumer-code-for-wireless-service
87 http://www.ctia.org/policy-initiatives/voluntary-guidelines/consumer-code-for-wireless-service
%88 https://www.att.com/deviceunlock/client/en_US/

289 https://www.sprint.com/legal/unlocking_policy.html; http://support.t-mobile.com/docs/DOC-1588

290 https://www.verizonwireless.com/aboutus/commitment/safety-security/device-unlocking-policy.html

21 https://www.verizonwireless.com/aboutus/commitment/safety-security/device-unlocking-policy.html

292 https://www.verizonwireless.com/aboutus/commitment/safety-security/device-unlocking-policy.html

293 http://arstechnica.com/gadgets/2014/08/t-mobile-becomes-first-american-carrier-to-release-phone-unlocking-app/
2% Federal-State Joint Board on Universal Service, TracFone Wireless, Inc. Petition for Designation as an

Eligible Telecommunications Carrier in the State of New York et al., CC Docket No. 96-45, Order, 23 FCC Rcd 6206, 6212
n.37 (2008) (TracFone ETC Designation Order) (“TracFone committed that it will comply with the Consumer Code for
Wireless Service of the CTIA.”); see also 47 C.F.R. § 54.202 (allowing ETCs to demonstrate commitment to consumer
protection by committing to comply with CTI1A’s Consumer Code for Wireless Services).

2% http://www.tracfone.com/includes/content/popup/unlocking_policy.jsp?a=1296504971589
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Cellular (850 MHz band) and PCS (1.9 GHz band) spectrum. Similarly, service providers are deploying LTE on
different spectrum bands. For example, AT&T launched LTE using Lower 700 MHz B and C block spectrum
while Verizon Wireless launched LTE using the Upper 700 MHz C block spectrum.?*® Other providers holding
primarily Lower 700 MHz Band A Block licenses filed a petition for rulemaking asking the Commission to
require that all mobile units for the 700 MHz band be capable of operating over all frequencies in the band.?’ In
September, 2013, a number of the principal wireless providers licensed in this band, along with the Competitive
Carriers Association, developed a voluntary industry solution to resolve the lack of interoperability in the Lower
700 MHz band while allowing flexibility in responding to evolving consumer needs and technological
developments.”® In October, 2013, the Commission adopted a Report and Order and Order of Proposed
Modification to effectuate the industry solution and thereby provide for interoperable LTE service in the Lower
700 MHz band.?®* Since October, 2013, the Commission has adopted specific interoperability requirements for
the AWS-3 band,*” as well as for the 600 MHz Band, which is to be auctioned as part of the broadcast incentive
auction.>™

V. PRICING LEVELS AND TRENDS

126.  Among the most significant developments in mobile pricing during the period under review have
been changes in the two major pricing models traditionally used in the United States. Most mobile telephone
subscribers are billed monthly for their mobile wireless service after the service has been provided (“postpaid”
service). In contrast, other mobile subscribers, including those lacking the necessary credit history, are required
to pay for their service in advance (“prepaid service”). Historically, the terms “postpaid” and “prepaid” service
were largely synonymous with “contract™ and “no-contract™ pricing plans. This is because the handset subsidy
model traditionally used in postpaid service requires customers to sign a contract for a specified period (typically
two years) in return for receiving a significant upfront discount on the price of a handset, with service providers
recovering the balance of the handset cost over the course of the contract through the higher monthly fees they
charge for mobile wireless services.** As noted earlier, there has recently been a significant increase in new
service plans that employ a different, “no-contract” postpaid model, due primarily to the offering of installment
payment plans and a separation of service and equipment fees. Thus, some of the distinctions between the two
service offerings have diminished. There are now more postpaid plans with no handset subsidies or service
contracts than were previously available. In addition, similar pricing plan options are increasingly available to
customers of both models.

127.  While the lines have been blurred somewhat, there remain certain features, such as access to

2% gee Section IV.A, supra

27700 MHz Block A Good Faith Purchaser Alliance Petition for Rulemaking Regarding the Need for 700 MHz Mobile
Equipment to be Capable of Operating on All Paired Commercial 700 MHz Frequency Blocks, filed Sept. 29, 2009 (700
MHz Equipment Petition), at iii, 12.

2% [cite early September filings of parties in the proceeding.]

% |n the Matter of Promoting Interoperability in the 700 MHz Commercial Spectrum, Requests for Waiver of Lower 700
MHz Band Interim Construction Benchmark Deadlines, WT Docket Nos. 12-69, 12-332, Report and Order and Order of
Proposed Modification, 28 FCC Rcd 15122 (2013). As a final step implementing the industry solution, the Commission
issued an Order in January, 2014, modifying AT&T’s Lower 700 MHz B and C Block licenses consistent with the 700 MHz
Interoperability Report and Order and Order of Proposed Modification. See In the Matter of Promoting Interoperability in
the 700 MHz Commercial Spectrum, WT Docket No. 12-69, Order of Modification, 29 FCC Rcd 281 (2014).

%0 See AWS-3 Report and Order at , 1 225-231.
%1 See Incentive Auctions Report and Order at ] 731-737.

%2 Alexia Gonzalez Fanfalone and Agustin Diaz-Pines, Mobile Handset Acquisition Models, Organization for Economic
Cooperation and Development, July 5, 2013, at 1-7.
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roaming coverage, means of enforcing data allowance limits, and, importantly, the requirement of a credit check,
that continue to differentiate the two models. The following discussion of developments in mobile service pricing
plans addresses these issues, and is divided into two sections. The first section covers developments in postpaid
plans. The second section covers developments in prepaid plans, including traditional prepaid service plans and
higher-end prepaid service plans that include data. The discussion focuses on recent changes made by providers
during the period covered by this Report. It does not present a comprehensive comparison of pricing plans and
pricing data.>®

A. Postpaid Service

128. In the period since the Sixteenth Report, the most significant development in postpaid service has
been the rise of the equipment installment plan (EIP) as an alternative to the traditional handset subsidy model.
As discussed below, the growth of EIPs was accompanied by the introduction of discounted no-contract service
plans for customers who forego handset subsidies, and this reduction in the price of hon-subsidized postpaid
service plans has been accompanied by other types of pricing changes. The following section focuses on the
rise of EIPs and its effects, both direct and indirect, on the pricing of postpaid service. Other key developments
in postpaid service, including the continuing evolution of data pricing models and new services that exempt
certain types of data usage from counting against a mobile subscriber’s monthly data allowance, are also
examined at the end of the section.

1. Equipment Installment Plans

129.  During the period covered by the Sixteenth Report, there has been an increase in the availability
of different types of Equipment Install Plans (EIPs) for postpaid services. For instance, early in this period, T-
Mobile lowered monthly service fees on its highest tiered data plans for customers who brought their own
handset, paid full price up-front, or signed a contract to pay for a new handset in monthly installments. While
other nationwide providers were already offering a month-to-month no-contract option to customers who brought
their own device or paid the full price of a new device upfront, they did not offer any reduction in monthly service
fees or an EIP financing option.

130. In March 2013, T-Mobile ceased offering traditional contract plans with handset subsidies to new
customers and shifted exclusively to a no-contract model with discounted monthly service fees for customers
who bring their own handset, pay the full price upfront, or sign a contract to pay for a handset in monthly
installments. Since then, the other three nationwide providers and some regional providers have all introduced
their own version of an installment payment option and a discounted, no-contract postpaid service plan.*** To
date, however, T-Mobile remains the only nationwide provider that has completely eliminated handset subsidies
and shifted exclusively to the no-contract version of the postpaid model.

131. While the other three nationwide providers continue to offer traditional contract plans with
handset subsidies alongside the no-contract EIP option, all four nationwide providers have structured customer
incentives to encourage the adoption of EIPs.*® Beginning with T-Mobile, all four nationwide providers and

%03 \While mobile pricing plans have become increasingly national in scope, the geographic coverage of any particular pricing
plan or offer may vary across regional markets for a number of reasons. In some cases, service providers may not offer
certain broadband data plans in geographic markets where they have not yet upgraded their networks. In other cases, service
providers conduct pilot tests of new pricing plans (or changes in existing pricing plans) in selected regional markets before
offering them across the rest of their network footprint. We have not attempted to make a systematic determination of the
geographic availability of the pricing plans and rates covered in this section of the Report on a market-by-market basis.
Therefore, we cannot state with certainty that all the particular pricing plans and rates covered by the Report are available in
any given geographic market. See, e.g., AT&T-Leap Order, 29 FCC Rcd at 2749 1 30,31; SoftBank-Sprint Order, 28 FCC
Rcd at 9657 1 38

%04 See Appendix Tables V.A.i and V.A.ii for details

%05 David W. Barden et al., The Rise of Installment Payment Plans and Implications for Wireless Carriers, Bank of America
Merrill Lynch, Equity Research, Feb. 7, 2014, at 2, 4-5.
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some regional providers have introduced early handset upgrade plans that link the option to upgrade more
frequently to EIPs. Although the details of early upgrade plans vary across providers, all such plans allow
customers to upgrade earlier and more frequently than allowed under traditional subsidized plans, but require
customers who take advantage of this early upgrade option to pay for their new handsets with an EIP.

132. A second way service providers have encouraged EIP adoption is by offering lower monthly
service fees to customers who pay for handsets in monthly installments. While AT&T and Verizon initially
limited their efforts to incentivize EIP adoption to their early handset upgrade plans, they began offering such
service fee discounts within a year if introducing EIPs,followed by a subsequent round of greater discounts. As
noted below, when Sprint introduced new shared data plans in August 2014, it offered discounts for EIP
customers that are similar to those offered by AT&T and Verizon. In addition, a subsequent price reduction on
the unsubsidized version of Sprint’s unlimited data plan for individuals effectively increased the discount
available to EIP customers for this particular plan.>®

133.  From the outset, most of the nationwide providers — T-Mobile, AT&T, and Sprint — consistently
offered the same discounts available for EIP customers to other customers who pay for their own handsets in
other ways, including customers who pay the full price of a new handset upfront, new customers who bring their
own devices (“BYOD”), and existing customers who have already paid for their current handset under a
traditional two-year contract that has expired. In contrast, when Verizon first started offering EIP discounts, the
company initially limited eligibility to customers on its “Edge” EIP/upgrade plan: it only subsequently extended
these same discounts to existing customers on month-to-month contracts and new customers who bring their own
devices. In addition, while most providers have offered discounts exclusively to customers who pay for their own
devices in one of these ways, in February 2014 AT&T extended the same discounts it offers on non-subsidized
no-contract plans to its existing subsidized contract customers — in other words, customers who had not yet shifted
to EIPs -- until their next handset upgrade.

134. As noted above, the reduction in the price of non-subsidized no-contact plans was
accompanied by other pricing changes that effectively reduced the price of traditional subsidized
contract plans along with the new no-contract plans. These other types of pricing changes are
examined in greater detail below.

2. Changes in Monthly Pricing of Postpaid Plans

135. In addition to offering discounts on service fees to EIP customers and others who forego handset
subsidies, service providers made a number changes to the monthly pricing of postpaid service plans that
effectively cut the price of postpaid service for customers whose data use had, previously, either put them at risk
of overages or would have necessitated subscribing to the next highest tier. In some cases, both AT&T and
Verizon cut the monthly service fees on selected data tiers outright. More commonly, some providers,
including Verizon, T-Mobile and U.S. Cellular, effectively reduced the price of postpaid service plans by
increasing monthly data allowances on usage-based data plans without increasing monthly service fees. In
addition, some providers increased the value of existing plans by adding new features, including international
text messaging and cloud storage allowances.

%% |t’s a New Day for Unlimited Data, Press Release, Sprint, Aug. 21, 2014; Mike Dano, Sprint Drops Unlimited Everything
Plan to $60, Undercuts T-Mobile by $20, FIERCEWIRELESS, Aug. 21, 2014.
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Chart V-1
Major Changes to Pricing of Postpaid Service Plans
2013- December 2014
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136.  During this period, Sprint limited its response to providing discounts for EIP customers and other
non-subsidized subscribers through its Framily plans. In August 2014, Sprint replaced its Framily plans with a
new shared data offering, called Sprint Family Share Pack.**" Data pricing under the new plans is lower than
Sprint’s previous data pricing, and is either in line with or substantially lower than that of Verizon’s and AT&T’s
shared data offerings depending on the usage level and whether the plan is subsidized or unsubsidized.*®® The key
difference between Sprint’s shared data offering and those of Verizon and AT&T lies in the size of the monthly
data allowances -- most of Sprint’s shared data tiers offer at least double the data allowance of similarly-priced
shared data tiers from AT&T and Verizon.

137. Sprint followed up shortly thereafter by reducing the price of its unlimited data plan for
individuals to $60 per month, down from $80 per month for the subsidized version of its unlimited data plan
and $75 per month for the unsubsidized version.*® The plan is available to both new and existing Sprint
customers, but customers must purchase their device through Sprint’s EIP plan (Easy Pay), pay full retail price,
or bring their own compatible device to qualify for the plan.

138. For Verizon and AT&T, price cuts on postpaid service plans generally benefited both subscribers
on traditional subsidized contract plans and those on unsubsidized no-contract plans, inasmuch as both
providers set the discounts on no-contract plans that are similar to the prices of the corresponding traditional
contract offerings.®™® Similarly, when Sprint introduced its new shared data plans, it effectively reduced prices
for both subsidized and unsubsidized plans. In contrast, since T-Mobile no longer offers traditional contract
plans with handset subsidies, its postpaid subscribers could get a price reduction only by signing up for one of
the new non-subsidized no-contract plans. Just recently in early December, T-Mobile introduced an unlimited
4G LTE family plan for $100 for 2 lines.*"*

139. While price cuts were the predominant form of changes to the monthly pricing of postpaid
service plans, there were exceptions. In March 2014, for example, T-Mobile increased the price of its unlimited
data plan by $10 per month, though it also doubled the tethered data allowance on this same plan to 5GB at the
same time.

%7 |t’s a New Day for Data for American Consumers, Press Release, Sprint, Aug. 19, 2014.

%% jonathan Chaplin et al., Sprint Focuses Value Proposition on More Data Rather Than Lower Pricing, New Street
Research, Equity Research, Aug. 19, 2014, at 2-4; Phil Goldstein, Analysts: Sprint’s New Shared Data Plans Not Disruptive
Enough to Change its Fortunes, FIERCEWIRELESS, Aug. 19, 2014. Sprint charges the same monthly line access fee per
smartphone for traditional subsidized contract plans as AT&T and Verizon, and the discounts on this line access charge
offered for unsubsidized no-contract plans are similar to those offered by AT&T and Verizon.

%9 |t’s a New Day for Unlimited Data, Press Release, Sprint, Aug. 21, 2014; Mike Dano, Sprint Drops Unlimited Everything
Plan to $60, Undercuts T-Mobile by $20, FIERCEWIRELESS, Aug. 21, 2014. The plan also includes unlimited voice and
texting.

%10 Both Verizon and AT&T discount their shared data plans for EIP customers by reducing the monthly access fee for adding
a smartphone line, rather than the monthly fee for each tier’s shared data allowance. Accordingly, when they reduce the
monthly fee for the shared data allowance of a specific data tier or increase the shared data allowance of a specific data tier at
existing price levels, the pricing change benefits both subsidized and non-subsidized customers.

311 http://newsroom.t-mobile.com/news/unlimited-family-plan.htm (accessed December 11, 2014)
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Chart V.A.2
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3. Impact of EIPs on Consumer Costs

140. As discussed above, service providers now offer lower monthly service fees to customers who opt
to pay for smartphones in monthly installments. Discounts typically range from $10 to $25 per month, relative
to traditional contract plans with handset subsidies, depending on what data tier customers choose. As various
industry analysts note, the overall cost of postpaid service to consumers under these plans depends, on a
consideration of the costs of both the handset and the service plan. As one report points out, **? installment
payment plans have also reduced handset subsidies, and the subsidy reduction offsets the reduction in monthly
service fees over the life of the customer. Different analysts have attempted to determine the net effect of
installment plans on the total cost facing consumers both for service and the handset. The results vary, due in

part to differences in method, underlying assumptions and the way analysts interpret industry developments.

141. Macquarie Research estimated that consumers who choose the no-contract installment payment
option pay $74 more per year on average than consumers on traditional contract plans with embedded handset
subsidies.*® Under Macquarie’s assumptions, the reduction in the handset subsidy raises the total cost to the
consumer by more than the reduction in the price of the service plan lowers the total cost.*** On the other hand,
because customers on installment payment plans are no longer under contract, they are free to switch providers
whenever they want.**®

142. Another analysis by Bank of America Merrill Lynch suggests that the net effect of installment
payment plans on the total cost facing the consumer varies depending on the service provider and the type of
service plan.*™® According to this report, the first $10-15 of monthly service price reductions for EIP
subscribers is essentially the shift from service to equipment revenue, but discounts over and above this
threshold represent real price reductions. The report concluded that an installment payment plan is a cheaper
option than receiving a subsidized device over a 24 month period for Verizon’s and AT&T’s plans with ten or
more gigabytes of shared data, where the service price discounts offered for taking the installment payment
option are higher than the discounts offered with lower data tiers.>*’

143.  The conclusion of an analysis by New Street Research is that, installment plans represent a price
cut despite the reduction in the handset subsidy.*® New Street Research has estimated that the monthly price of

%12 jonathan Chaplin et al., 1Q14 Wireless Trends Review: Competition Takes Toll; Pressures Likely to Intensify in Coming
Quarters, New Street Research, Equity Research, May 22, 2014, at 20.

%13 Jay Yarow, U.S. Wireless Carriers are About to Change How People Buy Smartphones, BUSINESS INSIDER, May 15, 2014.

%14 Macquarie assumed that the discount on an LTE data plan for the installment payment option is $10 per month, which is at
the low end of the range of currently available discounts. Macquarie also estimated that customers on installment payment
plans pay $28 more per month on average and that their total payments are $1,434 more on average over an eight-year period.

%13 Jay Yarow, U.S. Wireless Carriers are About to Change How People Buy Smartphones, BUSINESS INSIDER, May 15, 2014.

%16 David W. Barden et al., The Numbers, the Comparable Numbers, and What’s Next ..., Bank of America Merrill Lynch,
Equity Research, May 27, 2014, at 7-8.

7 David W. Barden et al., The Numbers, the Comparable Numbers, and What’s Next ..., Bank of America Merrill Lynch,
Equity Research, May 27, 2014, at 7-8. Both Verizon and AT&T offer a discount of $25 per line per month to customers who
take the installment payment option with data tiers of 10GB or more; for data tiers of less than 10GB, AT&T offers a $15 per
line monthly discount, and Verizon offers a $10 per line monthly discount. The analysis assumes that four lines share the data
tiers with at least 10GB.

%18 jonathan Chaplin et al., 1Q14 Wireless Trends Review: Competition Takes Toll; Pressures Likely to Intensify in Coming
Quarters, New Street Research, Equity Research, May 22, 2014, at 13.
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representative service plans in May 2014 decreased by an average of 20 percent over the previous year.*"
According to this analysis. most if not all of the cost savings due to lower handset subsidies have been offset by
ETF buyouts and increased tablet subsidies, as well as a rise in sales and marketing expenditure, while the price of
service plans is unlikely to rise.**

4, Promotions and Incentives

144. Historically, handset subsidies have been an important marketing tool for customer acquisition
and retention in the U.S. mobile wireless market.®?* With the shift away from handset subsidies, service
providers have increasingly offered a wide variety of other types of promotions and incentives in an effort both
to attract and retain customers and encourage increased usage of mobile wireless services, especially data.**
The discussion in this section focuses on two of the most widely used types of offers -- Early Termination Fee
(ETF) buyouts and tablet promotions and subsidies.

145.  The purpose of ETF buyouts is to encourage customers to switch from rivals by reducing
switching costs. To this end, ETF buyouts typically include a cash payment or credit to reimburse ETFs (or pay
off the remaining balance on an EIP) plus a separate device credit for trading in the customer’s current handset. .
The first ETF buyout offer came from AT&T which for one month offered up to $450 in credit to customers
who switched from T-Mobile to AT&T and traded in their current devices. The offer was limited to customers
who pay for their handset via EIP, full price upfront, or BYOD. Shortly thereafter, T-Mobile offered to reimburse
up to $350 in ETFs and a $300 device credit for phone trade-in to customers who switched from any of the other
three nationwide providers to T-Mobile. In April 2014, Sprint offered to reimburse up to $650 in switching costs
for customers who switch their number to Sprint from another postpaid provider and sign up for Sprint’s non-
subsidized, no-contract “Framily” plan. Regional providers such as C Spire and U.S. Cellular made similar
buyout offers. Sprint offered yet another ETF buyout in conjunction with the launch of its new shared data plans
in August 2014. While AT&T’s buyout offer lasted one month and Sprint has stated that its offer is available for
an undefined, limited time basis, T-Mobile has said that it has no plans to end its ETF buyout..

146.  During this period, many providers also offered various incentive plans for customers purchasing
tablets that use cellular networks in addition to Wi-Fi access. For example, T-Mobile offered lifetime access to
200MB of free LTE data per month to all customers who use tablets on their network, and Verizon offered 1GB
of extra data per month free of additional charge to customers who activate a tablet on its shared data plans at or
above the 1GB data tier. Providers have also tried to encourage increased tablet data usage on their networks by
subsidizing tablets. Sprint offered a free Samsung tablet to customers who join its no-contract “Framily” plan if
they also sign up for a qualifying data plan. Sprint’s free tablet offer began as a short-term promotion, but was
extended multiple times in the first quarter of 2014. Similarly, Verizon retail stores have been offering customers
a $100 discount off the price of tablets with a two-year contract, and some Verizon stores have offered selected
tablets for either $50 or free of charge with a two-year contract.’® T-Mobile temporarily offered LTE-enabled

%19 jonathan Chaplin et al., 1Q14 Wireless Trends Review: Competition Takes Toll; Pressures Likely to Intensify in Coming
Quarters, New Street Research, Equity Research, May 22, 2014, at 13. The estimate is for representative 3-line plans. For
prior plans, the estimate assumes unlimited voice and text, with approximately 2GB of data per subscriber for AT&T and
Verizon, 2GB for T-Mobile, and unlimited data for Sprint. For current plans, the estimate assumes unlimited voice and text,
with 2GB per subscriber for AT&T and Verizon, and 3GB for Sprint and T-Mobile.

320 1d., at 20-22.

%! Jonathan Chaplin et al., 1Q14 Wireless Trends Review: Competition Takes Toll; Pressures Likely to Intensify in Coming
Quarters, New Street Research, Equity Research, May 22, 2014, at 20. See also, Alexia Gonzalez Fanfalone and Agustin
Diaz-Pines, Mobile Handset Acquisition Models, Organization for Economic Cooperation and Development, July 5, 2013, at
1,8.

%22 see Appendix Table V.A.iii for details
%23 Mike Dano, Verizon’s Comprehensive Tablet Strategy is Leading the Way, FierceWireless, July 23, 2014.
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tablets for the same price as Wi-Fi-only models for any postpaid activation of a mobile internet data plan of 1GB
or more In early December 2014, Sprint came out with a promotional offer to cut consumers’ rate plans in half if
they switch from Verizon Wireless or AT&T to Sprint. This offer would be good for as long as they stay a Sprint
customer.®**

24 http://newsroom.sprint.com/blogs/devices-apps-and-services/sprint-ceo-marcelo-claure-bold-move-cuts-wireless-bills-in-
half.htm
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Chart V-4
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5. Evolution of Data Pricing Models

147. In addition to the shift to EIPs and associated pricing changes, the data pricing models that the
nationwide providers use to differentiate their service offerings continued to evolve during the period covered
by this Report. The overall trend was toward somewhat greater convergence of data pricing models than
before.??

148. As noted in the Sixteenth Report, three distinct data pricing models had emerged in 2011 — the
tiered, usage-based data pricing model with overage charges adopted by AT&T and Verizon; the tiered, usage-
based model with speed reductions adopted by T-Mobile; and the unlimited data pricing model used by Sprint.
There were two major changes to these pricing models in the second half of 2012. First, both AT&T and
Verizon launched shared data plans that allow customers to pool their monthly data allowance across multiple
smartphones, tablets, and other devices, rather than having to purchase a separate data plan for each device.**
Second, T-Mobile reintroduced an unlimited data plan alongside its usage-based data tiers. Sprint remained the
only nationwide provider that continued to offer exclusively an unlimited data plan.

149. Since the period covered by the Sixteenth Report, the most significant change for Sprint was its
introduction of usage-based data plans, although its unlimited data pricing model remains a significant part of
its pricing strategy. Sprint first launched an entry-level, usage-based data tier with overage charges alongside
its unlimited data plans in the second half of 2013, and subsequently included two usage-based data tiers with
overage charges in the Framily plans for EIP customers that it introduced at the beginning of 2014. In July
2013 it launched a promotion guaranteeing unlimited data for the life of the line to new and existing customers
who sign up for one of its unlimited data plan options. In August 2014, Sprint replaced it usage-based Framily
plans with the new Family Share Pack shared data plans discussed above, and cut the price of its unlimited data
plan for individuals.*’

150.  During this time, AT&T also modified its data pricing in ways that made it more similar to
Verizon’s pricing. When shared data plans were first introduced in 2012, Verizon ceased offering its existing
individual tiered data plans while AT&T continued to offer both individual and shared data plans. In addition,
whereas Verizon charged a standard monthly fee ($40 per month) to add a smartphone line for all data tiers,
AT&T instituted a sliding scale of fees ($30-50 per month) depending on the data tier. In the second half of 2013,
AT&T discontinued its legacy tiered data plans, and subsequently established a standard monthly fee of $40 per
month to add a smartphone line in place of the original sliding scale of fees.

151. T-Mobile continues to differentiate its general data pricing model based on the use of speed
reductions, rather than overage charges, when data users reach the limit of their monthly data allowance. In
May 2014, T-Mobile abolished remaining overage charges on all plans for domestic calls, text messages and
data usage. T-Mobile also launched a new entry-level LTE data plan in April 2014, where service is suspended
entirely once the customer reaches the 500MB monthly LTE data allowance, with the customers having the
option to purchase a temporary data pass for an extra charge. *%

%25 See Appendix Table V.A.iv for details. In addition, Appendix Table V.A.v presents selected basic and smartphone plans
for the four national and selected regional providers that are representative of the pricing changes in the marketplace

%26 At the time Verizon started offering its shared data plan, it also ceased offering unlimited data plans to new customers.

%27 In conjunction with the launch of this new unlimited plan, Sprint discontinued its promotional offer guaranteeing
unlimited data for the life of the line to new customers who sign up for certain unlimited data plans. Sprint’s new unlimited
data plan does not come with this guarantee, and existing customers who already have that benefit on their account must stay
on the rate plan that includes the lifetime guarantee in order to retain the benefit. Phil Goldstein, Sprint Kills Unlimited Data
for Life Guarantee for New Customers, FierceWireless, Aug. 21, 2014.

28 Appendix Table V.A.v presents selected basic and smartphone plans for the four national and selected regional providers
that are representative of the pricing changes in the marketplace
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6. Other Developments

152.  During this period, certain mobile providers have implemented plans and services that exclude
certain types of data usage from counting against a customer’s monthly data allowance. This effectively lowers
the price of data for any consumers who use the affected services and who exceed or may exceed their data
allowance based on the use of those services. In January 2014, AT&T announced data plans, called “Sponsored
Data,” that will allow content providers to pay for mobile subscribers’ data usage.®® In addition, T-Mobile’s
recently announced “Music Freedom” unlimited free streaming music service allows customers unlimited access
to six music streaming services without using up any of the data allowance on their 4G plan.**

153. Another recent development is the launch of more attractive international roaming plans. T-
Mobile is currently the only provider that does not charge international roaming fees for certain services in
more than 100 countries through its Simple Global plan. Individual and business customers on the Simple
Choice plan receive unlimited 2G (Edge) data and texting globally.**" As of February 2014, AT&T has adopted
4G LTE data roaming in 15 countries, and is still the only US provider to have 4G LTE speeds abroad.**?

B. Prepaid Service

154. The four nationwide providers offer their own prepaid service, in addition to contracting with
MVNOs who then offer service on those nationwide networks. As identified in previous Reports, analysts
believe that it is appropriate to split the prepaid market into a low-end segment and a high-end segment.®* The
low-end segment involves traditional pay-as-you-go service, while the high-end segment encompasses
unlimited and tiered usage-based plans.®* All national providers serve both the low-end segment and the high-
end segment.®* Of the major players in the prepaid segment, AT&T offers prepaid and pay-as-you-go plans
under its GoPhone brand,** and also offers higher-end prepaid plans under the Cricket brand name.*" T-
Mobile offers a selection of prepaid plans, including both pay-as-you-go plans and unlimited higher end plans
under the T-Mobile, MetroPCS, and GoSmart brand names. Depending on the brand name and plan structure,
these plans include varying allotments of monthly 4G LTE data, along with unlimited data at slower speeds. T-
Mobile offers the same monthly plans for its monthly prepaid customers as it does to its postpaid customers,
although, as described below, certain other differences remain between the offerings for the two sets of
customers. Sprint offers several prepaid brands on its network, all with both smartphone and feature phone
plans, and each with a different target audience. Boost Mobile®® serves subscribers who are voice and text

Mike Dano, Hershey’s, Cut the Rope Among Advertisers Using AT&T’s Sponsored Data Service, FierceWireless, June 25,
2014; Phil Goldstein, AT&T Sponsored Data Partner Syntonic Wireless to Launch Toll-Free Content Store, FierceWireless,,
July 7, 2014.

%30 Sye Marek, T-Mobile Entices Consumers to “Cheat on their Wireless Carrier’ With7-Day Free iPhone Trial,
FierceWireless, June 19, 2014,

331 http://www. fiercewireless.com/story/t-mobile-kills-international-data-roaming-fees/2013-10-09 (visited June 26, 2014)

%2 |n December, AT&T launched LTE data roaming in Canada and the United Kingdom. Now, AT&T has made those
speeds available to Spain, France, Japan, South Korea, Australia, Hong Kong, Switzerland, Malaysia, Russia, Singapore,
Guam, Hong Kong and Antigua & Barbuda. AT&T plans to continue expanding its LTE footprint. The provider has
agreements allowing LTE roaming in 200 countries; See http://www.fiercewireless.com/press-releases/att-launches-Ite-
roaming-more-countries-remains-only-us-carrier-offer-inter-0 (visited July 8, 2014).

333 Need cite

%34 Sixteenth Report, 28 FCC Rcd at { 160-161.

%35 See Appendix V.B for detailed information of selected pre-paid plans.
%36 http://www.att.com/shop/wireless/gophone.html
%7 https://www.cricketwireless.com/cell-phone-plans

%8 http://www.boostmobile.com/
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messaging-centric. It also provides a plan with a price that falls as monthly payments are repeatedly made on
time. Virgin Mobile®* serves subscribers who are device and data-oriented, and also provides service for the
Lifeline program under the Assurance Wireless brand.**® Verizon Wireless offers basic pay-as-you-go*"* and
daily prepaid plans,®* only for use with feature phones, as well as monthly prepaid plans.>*

155. The Sixteenth Report noted several key trends in prepaid service pricing during that period.**
First, nationwide service providers increased their presence in the prepaid market segment by launching their
own prepaid brands in competition with resellers and multi-metro prepaid service providers such as Leap and
MetroPCS. Second, prepaid service providers expanded their mobile broadband data service offerings for
smartphones and other connected devices. Third, prepaid mobile broadband pricing plans shifted from
unlimited data pricing to tiered, usage-based data pricing coupled with speed reductions after usage exceeds a
monthly allowance for high-speed data.

156. The structure of the prepaid market continued to evolve during the period covered by the this
Report. The prepaid service segment has witnessed robust growth , and a substantial proportion of mobile
customers in the United States now purchase their service on a prepaid basis.**> Consumers of these prepaid
plans may be less frequent users, lack the credit history necessary for postpaid service, or may prefer the
flexibility and value of prepaid plans. Higher end prepaid plans are generally purchased on a per-month or per-
day basis, while lower-end prepaid plans are generally those in which the customer incrementally reloads their
account with data, voice, and text.

157. While one continuing trend in the prepaid service segment has been the offering of some prepaid
pricing plans very similar to postpaid plans, there are significant differences in non-price plan features of
prepaid plans — although the limitations vary by service provider and by plan. The main distinctions, apart from
the issue of a credit check for customers, tend to be more limited data speeds, less extensive geographic
coverage, more limited usage allowances, and more limited handset options. For instance, while some plans
might include 4G (and some limited LTE) data, many prepaid plans restrict users to 2G/3G speeds. Certain
providers restrict their prepaid customers from accessing roaming networks. Providers may also prioritize their
postpaid traffic over their prepaid traffic, leading to possible quality degradation for the prepaid service. For
example, T-Mobile prioritizes T-Mobile-branded traffic over that of its MetroPCS and GoSmart Mobile prepaid
brands on its HSPA and LTE network.>*

%9 http://www.virginmobileusa.com/

340 http://www.sec.gov/Archives/edgar/data/101830/000010183014000012/sprintcorp201310-k.htm
41 http://www.verizonwireless.com/pre-paid/pay-as-you-go/

%42 http://www.verizonwireless.com/wcms/consumer/shop/pre-paid.html?t=2

%43 http://www.verizonwireless.com/wcms/consumer/shop/pre-paid.html?t=2

%4 Sixteenth Report, 28 FCC Rcd at 1161-173.

5 As of June 2014, prepaid customers accounted for approximately 34 percent of mobile customers in the United States,
based on ComScore MobilLens 3 month average survey data.

8 Mike Dano, AT&T Caps Cricket’s Peak Download Speeds to 8 Mbps on LTE, 4 Mbps on HSPA+, FIERCEWIRELESS, May
20, 2014.
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Chart VA5
Major Changes to Pricing of Prepaid Service Plans
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Chart V-5
Major Changes to Pricing of Pre-paid Service Plans
2013- August 2014
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158. Inaddition, during the period under review, the four nationwide providers took significant steps
in their offering of prepaid services, including acquisition of the two largest facilities-based prepaid service
providers. In early 2013, T-Mobile acquired MetroPCS, and soon after, in May 2013, AT&T launched its
nationwide prepaid brand Aio, in selected markets.**” In July 2013, T-Mobile launched the MetroPCS brand in
15 new metro areas,**® increasing the MetroPCS footprint by 50 million POPs.>* In early 2014, AT&T acquired
Leap (marketed as Cricket Wireless)*° and launched it as the New Cricket in May 2014 while simultaneously
shutting down its existing Aio Wireless prepaid brand.**! Key developments in the prepaid market are discussed
below and shown in Chart V.A.5.%2

1. Prepaid Plan Choices

159. Since early 2013, the nationwide providers have continued to offer both value-conscious low-end
prepaid plans, as well as higher-end prepaid plans.®* In May 2013, AT&T, through Aio, offered prepaid
customers three simple rate plans. Aio’s unlimited talk, text, and data rate plans ranged from $35 to $70 per
month, with pricing varying by market. It also offered 4G download speeds of up to 4Mbs per second.
Customers also had the opportunity to bring a compatible, unlocked device for activation on the Aio network
(BYOD).** In July 2013, T-Mobile launched Metro PCS in newer markets and launched a $40 rate plan that
offers unlimited voice, texting and 500 MB of LTE data. Once a customer reaches 500 MB, their data speeds
are slowed for the rest of their billing cycle. MetroPCS continues to offer $50 and $60 plans with larger high-
speed data allotments.**® T-Mobile also expanded the MetroPCS BYOD program, which currently supports
AT&T and T-Mobile iPhones, and the iPhone 5s from Verizon Wireless and Sprint. It also supports GSM-
based Android phones and Windows Phone devices. T-Mobile also launched a shared Metro PCS group plan
that costs $100 for 4 lines.*® Sprint and Verizon subsequently made changes in their own in-house prepaid
brand offerings. The prepaid offerings included Verizon’s Allset prepaid plans for the 3G CDMA network and
Sprint’s new Prepaid Smart plans. Sprint’s Boost Mobile launched an LTE promotion and then reduced prices
by introducing new plans at lower price points. In May 2014, AT&T shut down the Aio brand and launched the
New Cricket, which matched the Metro PCS price offers with a $40 rate plan that includes unlimited voice,
texting and 500 MB of data. Like MetroPCS, New Cricket also offered a shared plan where customers can
purchase four lines for $100.

160. Providers such as US Cellular and C-Spire did not launch any new prepaid rate plans during this
period. For smartphones, the entry level US Cellular plan cost $50 with unlimited talk and text and 500 MB of

47 http://www.att.com/gen/press-room?pid=24185&cdvn=news&newsarticleid=36421&mapcode=

%8 MetroPCS' new markets include Baltimore; Birmingham, Ala.; Cleveland, Akron, Sandusky and Toledo, Ohio; Austin,
Corpus Christi, Rio Grande Valley and San Antonio, Texas; Fresno, Calif.; Houston; Memphis, Tenn.; New Orleans; San
Diego, Calif.; Seattle and Tacoma, Wash.; Tallahassee, Fla.; and Washington, D.C

%9 phil Goldstein, T-Mobile expands MetroPCS foortprint by 50M POPs, adds $40 rate plan, FIERCEWIRELESS, July 25,
2013.

%0 http://about.att.com/story/att_completes_acquisition_of leap_wireless.html

*! Sue marek, AT&T revamped Cricket will take on T-Mobile’s MetroPCS with Aio-like look, rate plans, FIERCEWIRELESS,
May 18, 2014.

%2 See Appendix Table V.B.i for further details
%3 See Appendix V.B.ii-vii for prepaid price plans.
%54 http://www.att.com/gen/press-room?pid=24185&cdvn=news&newsarticleid=36421&mapcode=

%55 phil Goldstein, T-Mobile expands MetroPCS foortprint by 50M POPs, adds $40 rate plan, FIERCEWIRELESS, July 25,
2013.
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data. For C-Spire the cheapest plan including data is $35 (for 30 days) and includes 350 nationwide minutes,
unlimited texts, and 500 MB of data.

161. There are several MVVNOs who also provide service in the prepaid space. The largest of these is
TracFone, which runs on the networks of all four nationwide providers. TracFone’s Straight Talk prepaid plans
offer customers unlimited voice and text, and 3 GB of high speed data for $45. When unlimited international
texting is included the price increases to $60.

2. Availability of Handsets

162. One key distinction between prepaid and postpaid plans has been the differing availability of
handsets. Usually, the handsets available to prepaid customers have been older models with fewer features than
those available to high-end or postpaid customers, the iPhone being a good example. For instance, T-Mobile’s
GoSmart brand offers lower end monthly plans with a limited phone selection, and the smartphone selection for
Sprint prepaid is limited as well.**" However, smartphone availability is continuing to progress, with more
options becoming available to prepaid customers.**®

3. Service Coverage

163. Roaming, and hence the service coverage area, is another aspect that often distinguishes prepaid
and postpaid offerings. AT&T’s prepaid GoPhone and Cricket customers are limited to service provided only
on AT&T’s own network, and do not have coverage pursuant to AT&T’s roaming agreements with other
providers.*® T-Mobile’s GoSmart customers have access to the T-Mobile network, but these plans do not
include access to service partner networks.*® Neither Boost Mobile nor Virgin Mobile provides access to
Sprint’s roaming partners. However, MetroPCS- and T-Mobile-branded prepaid plans include roaming
coverage3[6)lrovided by service partners, and Sprint prepaid also includes the same network coverage as Sprint
postpaid.

4. Data Speeds and Data Allowances

164.  Non-price data rationing continues to differentiate some prepaid smartphone offerings from
postpaid offerings. Prepaid data plans typically include a monthly high-speed data allowance, after which
subscribers’ data speeds are reduced. Sprint introduced greater speed reductions for heavy data users on its Boost
Mobile and Virgin prepaid brands, and AT&T capped data speeds on its New Cricket brand prepaid service once
a customer used all of their data allowance.*** T-Mobile offers a selection of pay-as-you-go-plans that do not
include high-speed data access. T-Mobile’s GoSmart offers lower end monthly plans with no 4G data access, and
employs speed reductions or service suspensions, while offering customers the option to purchase additional high-
speed data. At this time, Verizon Wireless does not provide access to its LTE network with its prepaid plans.

C. Price Indicators for Mobile Data

165. As the discussion above shows, there is a wide variety of pricing plans offered by the different
mobile wireless providers that vary along several dimensions. As discussed earlier®® and in previous Reports,

*7 http://www.sprint.com/landings/pre-paid/
%8 See Section VI.D, infra
%9 http://www.att.com/maps/wireless-coverage.html#fbid=BIwW8Cw618U

%0 http://www.t-mobile.com/coverage.html; http://pre-paid-phones.t-mobile.com/pre-paid-coverage;
http://www.metropcs.com/metro/maps/coverage-map.jsp; https://www.gosmartmobile.com/coverage-check

%1 http://www.sprint.com/landings/pre-paid/
%2 New Cricket plans slow customer speeds once their data allowance is reached. See

33 gee Section 11.D.1 infra
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it is difficult to identify sources of information that track actual mobile wireless service prices in a
comprehensive and consistent manner. However, average price metrics, although imperfect, are useful in
comparing trends in prices across providers and over time. Below we present two such metrics — one which
shows trends in average wireless unit prices (average revenue per unit), and the other, which tracks mobile data
prices (average revenue per megabyte).

1. Postpaid Smartphone Data Price

166. The Commission, as well as analysts outside the Commission, have relied on CTIA’s estimates of
wireless data service revenues and, more generally, the existence of separate prices for wireless voice and data
plans, to derive estimates of the unit price of wireless data service, measured in average revenue per megabyte.
Without such disaggregated data it is challenging to estimate the price of wireless data service. Also, it is
difficult to calculate a meaningful estimate of average revenue per megabyte actually being paid by consumers
without knowing the composition of plans for each provider, the uptake rates for various plans, non-advertised
promotions, and the proportion of legacy plans in a provider’s customer base. It is possible, however, to
understand overall trends in smartphone data price by surveying current postpaid data offerings by mobile
wireless providers. As seen in Chart V.C.1,%* the average price for data allowances above 5 GB is
approximately 1 cent per megabyte or less, assuming consumers use their full data allowance. This translates
into less than $10 per gigabyte of data. One caveat is that this price is calculated only for plans with data
allowances and excludes unlimited data plans. The price may be lower for some heavy users on unlimited data
plans.

Chart V.C.1
Post-Paid Smartphone Data Price ($/MB)
Unlimited Talk+Text Plans

1Q 2014
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Note: Data are based on BoA/ML, “A Frantic Start to 2014 in Wireless Pricing”, 4 April 2014, and company websites.
Only unlimited talk + text plans are included. Unlimited data plans are excluded.

%4 The data are presented in Appendix Table V.C.i.
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2. Prepaid Smartphone Data Price

167. Chart V.C.2 shows the current price per megabyte ($/MB) of prepaid smartphone data for the
four national providers and their associated MVVNOs. Data allotments included with prepaid plans are priced
slightly higher than data allotments included with postpaid plans. There is a cluster of prepaid smartphone
plans with high-speed data allowances of 500 MB and a data price of approximately eight cents per megabyte.
This translates into roughly $8 per GB of data, assuming a consumer uses the maximum allowed by the price
plan. As data allowances increase, price per megabyte drops considerably. For example, plans with a 5 GB
data bucket cost approximately 1.5 cents per megabyte for customers consuming their full data allowance.
Sprint (along with its MVVNOs such as Boost and Virgin) and also T-Mobile (along with MetroPCS) offer plans
that span both the high and low end of the data buckets.**

Chart V.C.2
Pre-paid Smartphone Data Price ($/MB)
0.10 1Q 2014
0.08
q 0-06 x
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500 MB 1GB 2.5GB 3GB 5GB
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m T-Mobile Boost Mobile MetroPCS

Note: Data are based on Bank of America analysts’ reports and staff calculations. Only unlimited talk + text plans are
included. The AT&T plans include Cricket and GoPhone plans, and those of T-Mobile include the provider’s own prepaid
plans and GoSmart plans.

VI. NON-PRICE RIVALRY

168.  Mobile wireless service providers also compete for customers on dimensions other than price,
including investment, network coverage and technology, service quality, as well as other factors such as
advertising and marketing. Providers take actions and make expenditures to differentiate themselves from
competitors and to imitate initiatives of their competitors that have been successful in attracting customers. Such
non-price rivalry can influence a customer’s choice of a provider and impose significant competitive constraints,
especially in high technology industries that experience rapid innovation. This section presents data in five broad
categories reflecting non-price rivalry among mobile wireless service providers: investment; network coverage
and technology upgrades; quality of service; differentiation in handsets and devices; and other factors such as
advertising and marketing.

%5 prepaid pricing data are listed in more detail in Appendix Tables V.B.iii-vii.
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A. Investment

169.  Mobile wireless service providers differentiate themselves in the marketplace by improving the
customer network experience through improvements in capacity, coverage, and service quality. Providers have
been able to expand into new geographic areas and/or upgrade networks in existing markets after adding to their
spectrum portfolios through participation in spectrum auctions and secondary market transactions. Providers have
also expanded their network coverage and capacity through increased investment in and expansion of their
existing assets and infrastructure. In this section, we focus on non-spectrum-related investment, which is one of
the ways in which wireless mobile providers compete in the marketplace. Some providers make strategic capital
expenditure (CAPEX) decisions to differentiate their service offerings from those of rivals by becoming the first
to deploy a particular upgrade or new network technology. Other providers wait for rivals to make the first move
and then respond by upgrading their own networks.*®

170.  Wireless providers in the U.S. have spent more than $134 billion in capital investments during the
past five years.*" Incremental capital investment by wireless providers rose to $33.1 billion in 2013, a 10.1
percent increase from the $30.1 billion spent in 2012. Verizon Wireless, AT&T, Sprint, and T-Mobile spent a
combined $16 billion in the first half of 2014 and $31.5 billion in 2013, accounting for more than 96 percent of
total industry capital investment in these time periods.**® AT&T and Verizon Wireless together spent $11.9
billion in the first half of 2014, over 71 percent of the industry total. **® This had spent $20.6 billion on capital
investment in 2013, which was over 63 percent of the industry total.*”® Chart VVI.A.1 below shows the capital
expenditures for the four national providers, as well as for selected regional providers, during the past few
guarters. As seen from the chart, capital expenditures have continued to vary significantly amongst providers.
AT&T and Verizon Wireless continued to invest more than Sprint or T-Mobile by wide margins. Apart from a
temporary increase in 2Q12, neither AT&T nor Verizon Wireless significantly increased its capital expenditures
between 2Q11 and 2Q14. For Sprint and T-Mobile, the 4Q12 increase appears to be more persistent, and both
providers show higher levels of capital expenditure in 4Q13 compared to 2Q11. In its comments,** Verizon
Wireless states that since 2000, it has invested more than $80 billion in its network, with capital expenditures of
more than $26 billion in the last three years alone.

%6 See Sixteenth Report, 28 FCC Red at 3836 at 219

%7 CTIA Year-End 2013 Wireless Indices Report, at 96. CTIA’s figure includes incremental investment in currently
operational systems, including expenditures for building operating systems, land and capital leases, and all tangible non-
system capital investment, but does not include the cost of spectrum licenses purchased at auctions or other acquisition
processes or greenfield builds.

%8 UBS 411 Report, Version 51, April 2014. UBS 2Q 2014. T-Mobile includes MetroPCS
369
Id

370 Id

371 See Verizon Wireless Comments at 26
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Chart VILA.1
Quarterly Capital Expenditure by U.S. Mobile Wireless Providers
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Notes: Based on UBS Wireless 411 Report, Version 51 at 28. UBS 411 2Q 2014. Data in the chart is for second and fourth
quarter. Metro PCS data are not available separately after the fourth quarter of 2012 as the T-Mobile and MetroPCS merger

was consummated in early 2013. Leap is reported separately from AT&T as the AT&T and Leap merger was not
consummated by the fourth quarter of 2013.

171.  Looking beyond the short-term data in Chart VVI.A.1, we see that an increase in capital
expenditures has taken place over the last six years for the national providers.* In Chart VI.A.2 below we
present annual capital expenditures for the four nationwide providers from 2009 — 21 half 2014.>"* AT&T
steadily increased its nominal investment. Sprint more than doubled its investment from 2011- 2013. Capital
expenditures by Verizon Wireless and T-Mobile have held fairly steady from 2010 — 2013, with a slight increase

in 2013. However, there appears to be substantial variation in both the level and growth of CAPEX, even
amongst national providers.
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Source: Company SEC 10-K filings and UBS Wireless 411, Version 51, UBS 411 Version 54.

%72 For more details, see Appendix Table VI.A.i

373 US Wireless 411 Version 51, March 2014
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172.  Variations in CAPEX may not be synchronized across providers for several reasons. First,
providers follow different technological migration paths, which may be on different timeframes. Recently, the
industry has followed distinct technological migration paths for LTE upgrades, with each provider implementing
its own sequence of upgrades. As a result, CAPEX can vary from one service provider to the next. Second,
providers often base their investment decisions on an assessment of how network deployments and upgrades
affect future earnings. Third, the timing of network investments often has a strategic component vis-a-vis rivals,
as discussed above. Finally, access to capital may be difficult for some providers, and this may hinder
investment. According to NTCA, which consists exclusively of small, rural providers, 68 percent of the rural
providers who were surveyed described the process of obtaining financing for their wireless projects as “fairly

difficult” or “very difficult”, while another 13 percent found it “virtually impossible”.*"

B. Network Coverage and Technology Upgrades

173.  Network investment remains a centerpiece of service providers’ efforts to improve their
customers” mobile wireless service experience. During 2013 and early 2014 several providers continued to
upgrade and expand their networks with technologies that enable faster data transfer speeds. Other providers
announced plans to make additional upgrades in the near future.*”> As discussed below, a critical way in which
mobile wireless service providers differentiate themselves is with the speeds, reliability, capabilities, and coverage
of their mobile broadband networks.*”® Most wireless providers offer national coverage, using a combination of
their own facilities and roaming arrangements. Since coverage and performance remain key elements of
competition, small, regional, and national providers alike continue to invest substantially in their networks.
the following discussion, we consider current network coverage by provider, technology and roaming by provider,
and future network deployment plans by provider, including the implications for competition in the mobile
wireless industry.

377 In

1. Current Coverage by Provider

174.  This section presents an overview of wireless voice and broadband coverage by provider. As
discussed earlier,*® for purposes of this Report , mobile wireless coverage represents either mobile voice or
mobile broadband coverage, and “mobile broadband” includes coverage and services offered using the following
3G and 4G technologies: EVDO, EVDO Rev A, WCDMA/HSPA, HSPA+, LTE, and mobile WiMAX.

175.  Similar to the analysis of nationwide mobile coverage in Chapter 111, the discussion in this section
is based on U.S. census blocks overlaid on coverage maps provided to the Commission through a contract with
Mosaik Solutions. As discussed earlier, these coverage estimates represent deployment of mobile networks and do
not indicate the extent to which providers actually offer service to any or all residents in the covered areas. While
recognizing that this analysis likely overstates the coverage experienced by consumers because of limitations in
Mosaik data, we find that this analysis is useful because it provides a general baseline that can be compared over
time across network technologies, and providers.®”

a. Mobile Wireless Network Coverage by Provider
176.  Mobile voice coverage by provider is presented in Chart VI.B.1.%*° Each of the four nationwide

¥4 NCTA, 2013 Wireless Survey Report, January 2014, at 3 and 10.

37> See Table VI1.B.1 and Section VI.B.3, infra.

%76 See Sixteenth Report, 28 FCC Rcd at 3836 at 1 182; AT&T Comments at 31; WCAI Reply at 5.
%77 See Verizon Wireless Comments at 27

%78 See Section I11.A infra

%79 See Section I1.A infra

%0 Also see Appendix Tables VI.B.i and VI.B.ii
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providers covered census blocks containing at least 90 percent of the population with their respective mobile
wireless networks as of January 2014. Verizon Wireless and AT&T each covered approximately 85 percent of
U.S. road miles, while Sprint covered 48.1 percent and T-Mobile covered 58.3 percent of U.S. road miles.
Verizon Wireless and AT&T each covered approximately 61 percent of U.S. land area with their respective
mobile wireless networks, while Sprint and T-Mobile each covered less than 35 percent of land area.

Chart VI.B.1
Estimated Mobile Wireless Coverage in the U.S. by Provider , January 2014
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Source: Staff calculations based on January 2014 Mosaik coverage data and 2010 Census population data. We note the data
underlying these estimates measure mobile network “coverage,” and not network providers affirmatively offering service to
residents in all those locations. Also, calculations based on Mosaik data have certain limitations that likely overstate the

extent of mobile wireless coverage.
b. Mobile Broadband Network Coverage by Provider

177.  Mobile broadband coverage is presented in Chart VI.B.2.%*" Verizon Wireless and AT&T each
covered census blocks containing at least 97 percent of the population with mobile broadband as of January 2014,
while Sprint covered 89.3 percent and T-Mobile covered 78.8 percent.®* Verizon Wireless and AT&T each
covered over 79 percent of US road miles and over 55 percent of U.S. land area, while Sprint and T-Mobile each
covered less than 50 percent of US road miles and less than 25 percent of US land area with mobile broadband.

%1 Also see Appendix Tables VI1.B.iii and VI.B.iv

%82 Commission estimates based on census block analysis of Mosaik Coverage Right coverage maps, January 2014.The
estimates for the regional providers apply both to mobile wireless coverage and to mobile broadband coverage.
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Chart.V1.B.2
Estimated Mobile Wireless Broadband Coverage in the U.S. by Provider
| , January 2014 |
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Source: Staff calculations based on January 2014 Mosaik coverage data and 2010 Census data on population. We note the

data underlying these estimates measure mobile network “coverage,” and not network providers affirmatively offering

service to residents in all those locations. Also, calculations based on Mosaik data have certain limitations that likely

overstate the extent of mobile broadband coverage.

C. Urban/Rural Comparisons
() Mobile Wireless Network Coverage

178.  Asseen in Chart VI.B.3, each of the four nationwide providers covered census blocks containing
at least 95 percent of the non-rural population with their mobile wireless voice networks, as of January 2014.%%
In terms of the rural population, Verizon Wireless and AT&T covered census blocks containing 89.1 percent and
91.2 percent, respectively, while Sprint and T-Mobile covered census containing 57.8 and 65.9 percent,
respectively. Each of the four nationwide providers covered a significantly higher percentage of non-rural than
rural land area and road miles.

ChartV1.B.3
Estimated Mobile Wireless Voice Coverage in Non-Rural and Rural Areas by
Prlovider; Janluary 2014 |
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Source: Staff calculations based on January 2014 Mosaik coverage data and 2010 Census data on population. We note the
data underlying these estimates measure mobile network “coverage,” and not network providers affirmatively offering
service to residents in all those locations. Also, calculations based on Mosaik data have certain limitations that likely
overstate the extent of mobile broadband coverage.

%3 See Appendix Tables VI.B.v and V1.B.vi for more detailed data on estimated mobile wireless coverage by provider in
rural areas and non-rural areas, respectively.
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(i) Mobile Broadband Network Coverage

179.  Asseen in Chart VI.B.4, each of the four nationwide providers covered census blocks containing
at least 90 percent of the non-rural population with their mobile wireless broadband networks, as of January
2014.%* In terms of the rural population, Verizon Wireless and AT&T covered census blocks containing 91.2
percent and 89.7 percent, respectively, while Sprint covered census blocks containing 59.6 percent and T-Mobile
covered census blocks containing 29.4 percent of the rural population. Each of the four nationwide providers
covered a significantly higher percentage of non-rural than rural land area and road miles.

ChartVI1.B.4
Estimated Mobile Broadband Coverage in Non-Rural and Rural Areas, by
Provider; Japuary 2014
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Source: Staff calculations based on January 2014 Mosaik coverage data and 2010 Census data on population. We note the
data underlying these estimates measure mobile network “coverage,” and not network providers affirmatively offering
service to residents in all those locations. Also, calculations based on Mosaik data have certain limitations that likely
overstate the extent of mobile broadband coverage.

2. Coverage and Roaming

180.  Service providers may use roaming services to enhance their coverage for a variety of reasons,
including temporary arrangements while their networks are being deployed, and as permanent arrangements due
to the economics of the market or to their business models, as discussed earlier in Section IV.C. No facilities-
based provider — including the four nationwide providers — has built out its entire licensed service area, and
consequently all employ roaming to some extent to fill gaps in their coverage.*®® In addition, there are non-
nationwide providers whose business plans do not include nationwide networks. Many of these non-nationwide
providers are able to offer their customers coverage that is national in scope through roaming agreements with
other mobile wireless providers. Accordingly, roaming remains particularly important for small and regional
providers, allowing them to compete with nationwide providers for customers in their network service areas.**
Similarly, roaming provides important assistance to potential new entrants who wish to begin offering service

%4 See Appendix Tables VI1.B.vii and VI11.B.viii for more detailed data on estimated mobile wireless broadband coverage by
provider in rural areas and non-rural areas, respectively.

¥gixteenth Report, 28 FCC Rcd at 3836  208; Roaming Order on Reconsideration, 25 FCC Rcd at 4192 § 23. One potential
measure of the significance of roaming in the wireless industry is roaming revenues, which are discussed in detail below. See
also AT&T Reply Comments at 18-19.

%86sixteenth Report, 28 FCC Rcd at 3836 1 208; see also RCA Comments at 15; NTCA Comments at 3-4 (arguing that
regional and local providers offer a small footprint and need to partner with other providers through roaming agreement to
offer their subscribers competitive expanded coverage.).
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before they have fully deployed their networks.**’

181. By definition, MVNOs and resellers rely on using the networks of one or several facilities-based
providers to compete with the nationwide providers. As they do not have networks of their own, it is essential
that they maintain wholesale arrangements with facilities-based service providers in order to provide coverage.
Depending on the particular arrangement, customers of MVVNOs and resellers may have limited or no access to
networks other than that of the underlying wholesale provider For example, the coverage experienced by
customers of TracFone’s Straight Talk*®® varies depending on the underlying wholesale provider. A Straight Talk
customer obtaining service on an underlying CDMA network, for instance, will not have access to voice and SMS
service when not within the coverage of that network. A Straight Talk customer whose service is provided on an
under!glging GSM network, by contrast, may have voice and SMS service when outside that network’s coverage
area.

3. Service Provider Network Deployments

182.  Network investment remains a centerpiece of service providers’ efforts to improve their
customers’ mobile wireless service experience. During the past few years, several providers upgraded and
expanded their networks with technologies that enable faster data transfer speeds. Other providers announced
plans to make additional upgrades in the near future.**® While service providers initially upgraded their networks
with various technologies, all of the major mobile wireless providers now offer or plan to deploy LTE. The
following section includes a brief discussion of the deployment strategies for each of the top five providers, as
well as a detailed discussion of the mobile network upgrades of the major mobile wireless providers. For
purposes of this Report, we include all 3G (CDMA EV-DO, EV-DO Rev. A, WCDMA/UMTS/HSPA, HSPA+)
and 4G (LTE, and mobile WiMAX) network technologies in our discussion of mobile broadband.*** While the
Mosaik deployment data distinguish among different mobile wireless network technologies, other factors than
network technology may affect network performance. These factors may include the configuration of the
network, the amount of spectrum used, and the type and capacity of backhaul connection to the cell site.**
Below, we provide a detailed look at network deployment plans by provider and include a detailed discussion of
deployment plans.

%7sixteenth Report, 28 FCC Rcd at 3836 { 208; see also Roaming Order on Reconsideration, 25 FCC Red at 4191-92 { 21
(recognizing that without the ability to offer roaming in markets where they hold spectrum, new entrants would in effect be
required “to build out their networks extensively throughout the newly obtained license area before they can provide a
competitive service to consumers, all without the benefit of financing the construction of new networks over time with
revenues from existing services and reliance on roaming to fill in gaps during build out™); see also NTCA Comments at 3.

%88 http://www.straighttalk.com/wps/portal/home/h/about (visited July 7, 2014)

%89 http://www.straighttalk.com/wps/portal/home/h/legal/terms-and-conditions (visited July 7, 2014)
%90 See Section IV.B.1.A, infra.

% The terms “3G” and “4G” are used by industry for marketing purposes, as well as by the International
Telecommunications Union (ITU) for technical specifications. See Sixteenth Report, 28 FCC Rcd at 3796 | 186

%92 2012 Eighth Broadband Progress Report, GN Docket No. 11-121, (rel. Aug. 21, 2012), 1 40.
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Service
Provider

AT&T
Wireless

Verizon
Wireless

Verizon

Wireless —
LTE in
Rural
America
Partners

Table VI.B.1

3G/AG/ LTE Deployment Reported by Selected Mobile Wireless Service Providers

Entire network is
covered by HSPA+,
covering 300 million
POPs.

EV-DO Rev. A
network covered 300
million POPs.

EV-DO Rev. A
network covered
approximately 277
million POPs.

HSPA, HSPA+, and
EV-DO Deployment

As of December 2014

LTE and WiMAX Deployment Additional Discussion

AT&T covered 320 million®** POPS
with 4G/LTE as of 4Q14, up from
300 million POPs in 2Q14, 280
million POPs in 4Q13 and
approximately 250 million POPs in
3Q13.%

As of 4Q14 Verizon Wireless
covered 308 million POPs in over
500 US markets with LTE,
accounting for 98 percent of
POPs.** Verizon’s LTE network
over layed 99 percent of its 3G EV-
DO mobile broadband network.
XLTE, is now available in more than
400 markets across the country.

13 providers had launched LTE and
covered 1.8 million POPs.**
Program included 20 small, rural
providers that had already launched
or plan to launch LTE to areas
covering approximately 2.8 million
people across 14 states.

Sprint’s LTE and WiMAX
deployments covered 250 million
POPs*" in 470 markets as of 4Q14,
up from 200 million POPs in 443
markets as of 4Q13, and 230
markets in 3Q13.%*® Sprint expects
to expand its coverage to over 2.5
million square miles®*° through its
partnership with the Competitive
Carrier’s Association Data Roaming

%3 http://www.att.com/network/en/index.html (accessed December 9, 2014)

AT&T highlighted that
about 50 percent of postpaid
smartphones are now LTE
compatible.

Verizon had already
migrated 54 percent of its
data traffic to its LTE
network. It is now adding
capacity to its 4G LTE
network using AWS
spectrum. The additional
bandwidth is called XLTE

Sprint continues to target
250 million 4G / LTE
covered POPs by year end
2014 under the Network
Vision project, using FDD-
LTE with 800 / 1900 MHz
spectrum.

%4 http://about.att.com/content/dam/snrdocs/4g_evolution_infographic.pdf (accessed Mar. 26, 2014)

% http://www.verizonwireless.com/news/L TE/Overview.html_(accessed December 9, 2014 and Mar. 25, 2014)

%% https://aboutus.verizonwireless.com/technology/network/ (accessed December 9, 2014 and Mar. 25, 2014)

%97 http://shop.sprint.com/modals/4g_lte_plan_details.html (accessed December 9, 2014)

398 http://www.sprint.com/netdotcom/index.html (accessed December 9, 2014 and March 24, 2014)

39 http://newsroom.sprint.com/news-releases/sprint-competitive-carriers-association-and-netamerica-alliance-join-forces-to-

accelerate-deployment-and-utilization-of-4g-lte-across-the-united-states.htm (accessed March 27 2014)
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Hub. Sprint also formed a strategic
partnership with NetAmerica
Alliance to expand 4G LTE coverage
in rural markets.

T-Mobile HSPA+ 21 network As of 4Q14, T-Mobile's 4G LTE T-Mobile is the process of
covered over 200 network reached 273 metro areas upgrading its 2G/EDGE
million POPs and nationwide. It covered 230 million network to 4G/LTE, with
HSPA+ 42 network people in 4Q14, up from 210 million plans to complete 50 percent
covered 184 million people in 1Q14.%%° of the work in 2014, and to
POPs. substantially complete the

upgrade by the middle of
2015.

183. AT&T: Inits Comments, AT&T stated that as of April 2013 it had built out LTE to cover more
than 200 million POPs, and it expected to reach 90 percent of its planned 300 million POP LTE deployment by
the end of 2013.*" As of December 2014, its LTE network covered 320 million POPS, as seen in Table VI.B.1
above. AT&T has announced plans to deploy commercial mobile broadband services using carrier aggregation
technology - which is part of the LTE Advanced specifications - to combine transmissions across either AWS or
PCS high-band band spectrum with 700 MHz D and E block spectrum.*® AT&T is also exploring the possibility
of offering eMBMS“® services on these bands.** AT&T is developing a "broadcast capability” to remove video
traffic from its wide-area wireless networks.*® . AT&T is also exploring using LTE Advanced technology to
ensure that it can meet users' data demands as more customers start using LTE.*®® AT&T launched Voice over
LTE (VOLTE) in select markets in May 2014.%%

184. Verizon: Verizon Wireless augmented its LTE network in 50 different cities with AWS
spectrum in the first half of 2014 to avoid potential capacity issues, as more than 66 percent of the company’s data
traffic now rides on 4G LTE.*®® In December 2014, it covered 308 million POPs as seen in the table above. The
company will begin to re-farm PCS spectrum to LTE from its 3G network in 2015.%® In every major city east of
the Mississippi and in several western markets, Verizon Wireless is using 40 megahertz of spectrum, compared to
the 20 megahertz it has deployed on its 700 MHz Upper C Block spectrum for its macro LTE deployment.*® In

“90 htp://www.t-mobile.com/coverage.html (accessed December 9, 2014 and March 24, 2014)
1 See AT&T Comments at 9

“92 http://apps.fcc.gov/ecfs/comment/view?id=6017610610
403

eMBMS refers to evolved multimedia broadcast/ multicast service on LTE advanced, see
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6353684&tag=1

404 «» AT&T “exploring the possibility” of LTE Broadcast with eMBMS”, Mike Dano, Fierce Wireless, April 2, 2014,
http://www.fiercewireless.com/story/att-exploring-possibility-Ite-broadcast-embms/2014-04-02

“95 http://www.fiercewireless.com/story/att-use-lower-700-mhz-d-and-e-block-spectrum-Ite-broadcast/2013-09-
24#ixzz2ylw98jwV

“ http://www.fiercewireless.com/story/att-edging-lte-advanced-technologies-capacity-not-speed/2014-02-
26#ixzz2yJOM|j5pX

“O7 http://about.att.com/story/att_introduces_high_definition_voice_in_initial_markets.html
“%8 http://www.verizonwireless.com/news/article/2013/12/verizon-wireless-4g-lte-three-year-anniversary.html
“99 http://www.fiercewireless.com/story/verizon-start-refarming-pcs-spectrum-lte-2015/2013-06-27

419 http:/www. fiercewireless.com/story/verizon-will-deploy-aws-spectrum-50-markets-mid-2014/2013-12-
09#ixzz2yJ2KLBIM
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addition, after several delays, *** in September 2014, Verizon Wireless has started rolling out VOLTE service
nationwide but is initially making VoL TE available on only two smartphones.*? 4G LTE roaming for Verizon
Wireless customers outside the U.S. will also begin in select countries.*** Verizon Wireless’ LTE in Rural
America (LRA) program allows Verizon Wireless to expand its 4G LTE network into rural areas, and to allow
customers of participating companies to roam on Verizon Wireless” 4G LTE network throughout the U.S.,
including Alaska.*

185.  Sprint: Sprint is in the process of replacing its WiMAX technology with LTE. The transition is
expected to be complete by the end of 2015, at which point the WiMAX network will be completely
decommissioned.**®> Sprint also shut down its iDEN Nextel network in 2013.**® Once WiMAX is transitioned off
of Sprint’s 800 megahertz band in a given market, this spectrum will be used to launch Sprint Spark. Sprint Spark
harnesses three different frequencies in the LTE spectrum, and actively cycles between them depending on usage
and need.”” In its Comments,**® Sprint states that one important facet to Sprint’s competitive efforts has been its
Network Vision project, which is an initiative to consolidate Sprint’s networks and technologies into a single
nationwide 3G and 4G network. .Sprint 4G LTE service is available to 250 million Americans in 470 markets in
December 2014, and Sprint expects 100 million Americans will have Sprint Spark or 2.5GHz coverage by the
end of this year as well.**® By December 2014, Sprint Spark was live in 20 cities with plans for expanding to 100
more cities in the next three years.*? Sprint plans to eventually launch VoL TE, but there is currently no
established timeline.**

186. In addition, Sprint has announced that it will partner with both CCA and NetAmerica to
accelerate the deployment of 4G LTE in rural communities.””* Through these partnerships, CCA providers and
NetAmerica Alliance Members are positioned to more efficiently and quickly deploy and support their owned and
operated 4G LTE networks. In turn, Sprint’s customers will be able to roam on the 4G LTE networks being built
by CCA and NetAmerica Alliance Members across the country. To facilitate roaming between these networks,
beginning in January 2015, Sprint plans to offer 4G LTE devices that will include a chipset allowing the devices
to roam on the lower 700 MHz spectrum primarily in use by CCA and NetAmerica Alliance Members, which is

1 http://www.fiercewireless.com/story/att-admits-volte-delay-wont-offer-new-launch-date/2014-02-26;
http://www.forbes.com/sites/greatspeculations/2014/08/20/verizon-to-launch-volte-service-by-december-delays-launch-of-
Ite-only-phones/

#12 «\/erizon starts rolling out VOLTE, but on only 2 phones to start”, Phil Goldstein, Fierce Wireless, September 17, 2014;
http://www.fiercewireless.com/story/verizon-starts-rolling-out-volte-only-2-phones-start/2014-09-17

13 http://www.verizonwireless.com/news/article/2013/12/verizon-wireless-4g-lte-three-year-anniversary.html
“4 http://www.verizonwireless.com/news/2013/09/4g-lte-rural-america-program-alaska.html
15 http://www.sec.gov/Archives/edgar/data/101830/000010183014000012/sprintcorp201310-k.htm

18 http://www.fiercewireless.com/story/sprint-shutter-wimax-network-end-2015-will-turn-least-6000-clearwire-sites/2014-
04-07#ixzz2yQUccesC

7 http://faster.sprint.com/2014/03/17/sprint-spark-arrives-in-2-new-markets/?INTMKT=MA:MS:103013:
SparkHub:Articles_RelatedContent

18 See Sprint Comments at 7

19 http://newsroom.sprint.com/presskits/sprint-spark.htm, (accessed December 8, 2014 and September 10, 2014)

420 http://www.sprint.com/netdotcom/ (accesed December 9, 2014)

21 http://www.broadsoft.com/news/2014/sprint-selects-broadsoft-to-deliver-next-generation-ims-and-voice-over-lte-services/

%22 http://newsroom.sprint.com/news-releases/sprint-competitive-carriers-association-and-netamerica-alliance-join-forces-to-
accelerate-deployment-and-utilization-of-4g-Ite-across-the-united-states.htm
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notable because Sprint doesn't own any 700 MHz spectrum.*?

187.  T-Mobile: In 2013 T-Mobile made substantial investments to upgrade to LTE.*** During the first
quarter of 2013 alone, T-Mobile invested $1.1 billion, in support of an accelerating network modernization
program. “** T-Mobile’s LTE coverage now reaches 250 milion people, up from 220 million POPs in earky
2014. *® Where it does not offer 4G LTE, T-Mobile customer devices will automatically transition to its 4G
HSPA+ network. Under T-Mobile’s network strategy, 4G HSPA+ essentially serves as a fallback such that
consumers can access 4G coverage with multiple technologies. T-Mobile has continued to launch its LTE
network, and is now kicking off a new program to upgrade its 2G/EDGE network with 4G LTE. The company
plans to complete 50 percent of the work in 2014, and expects the program to be substantially complete by the
middle of 2015.%” The upgrade will provide customers who currently experience 2G/EDGE coverage new access
to 4G LTE, and will also expand the existing 4G LTE network. T-Mobile is in the process of acquiring 700 MHz
A-Block spectrum, on which they plan to deploy 4G LTE.*?® T-Mobile has launched VoLTE across its 4G LTE
network.*”® T-Mobile is now known as T-Mobile USA, after a merger with MetroPCS. MetroPCS is marketed as
a separate brand. The MetroPCS footprint has continued to expand, first through the Apollo 15 program, and
soon through the upcoming Apollo 30 program.

188.  U.S. Cellular and Other Providers: U.S. Cellular plans to add more than 1,200 4G LTE cell sites
in 2014, and to expand the existing 4G LTE service in 13 states. By the end of 2014, more than 93 percent of
U.S. Cellular customers will have access to 4G LTE.** 1n 2013, U.S. Cellular sold customers and certain PCS
license spectrum in the Chicago, central Illinois, St. Louis and certain Indiana/Michigan/Ohio markets to
Sprint.**" They then focused their LTE expansion in the remaining markets. In addition to the providers
discussed above, several other smaller, regional operators had deployed 3G and 4G technologies within their
networks as of January 2014.%%

C. Quality of Service

189.  Key characteristics for mobile wireless performance include network speeds, latency and packet
loss. The Commission has recognized the importance of accurate and timely data on these characteristics in
informing consumer decisions, Commission policy, and service provider network investment decisions. This

23 http://www.fiercewireless.com/story/sprint-add-700-mhz-band-12-capabilities-some-new-devices-starting-next-year/2014-
03-26#ixzz2yQMeKWmI

“24 See AT&T Comments at 10; T-Mobile, Press Release, T-Mobile USA Reports First Quarter 2013 Results (Mar. 8, 2013),
available at http://investor.t-mobile.com/phoenix.zhtml?c=177745&p=irol-IRHome (“T-Mobile USA 2013 First Quarter
Results™).; Phil Goldstein, T-Mobile boasts of lead in LTE Advanced, FierceWireless, Apr. 23, 2013, available at
http://www.fiercewireless.com/story/t-mobile-boasts-lead-Ite-advanced/2013-04-23 .

425 3¢ T-Mobile Comments at 20-21.

426 See Table VI.B.1 infra. http://newsroom.t-mobile.com/issues-insights-blog/the-un-carrier-network-designed-data-
strong.htm?AID=11031750&P1D=6147683&SID=ovrfcganm36a; http://www.fiercewireless.com/tech/story/t-mobiles-data-
strong-network-gains-lte-coverage-bandwidth/2014-06-19

*27 http://newsroom.t-mobile.com/news/t-mobile-celebrates-1st-anniversary-of-Ite-rollout-by-launching-major-network-
upgrade-program.htm

428 http://newsroom.t-mobile.com/phoenix.zhtml?c=251624&p=irol-newsArticle&ID=1908666&highlight=

%29 http://newsroom.t-mobile.com/issues-insights-blog/firing-on-all-cylinders-earnings-jdp.htm

%30 http://www.uscellular.com/about/press-room/2014/USCellular-Announces-New-Markets-to-Receive-4G-LTE-Service-in-
2014.html

3 http://usc.g4cdn.com/bd464866-e7e0-4821-8879-8a5¢2a35f568. pdf

32 Infra
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Report will primarily analyze speed data using the Ookla Net Index data, data from the FCC Speed Test App,
RootMetrics data, and the CalSPEED drive-test data gathered by the California Public Utility Commission.

190.  Mobile broadband network service quality experienced by consumers may vary greatly with a
number of real world factors such as the service provider’s received signal quality, cell traffic loading and
network capacity in different locations, as well as the capability of consumers’ devices.*** First, mobile
connection quality will vary based on the location of the receiving device in reference to the transmitting device,
which is often a cellular tower. If the receiving device (and the person using it) is behind a wall, blocked by
terrain or otherwise has an impaired connection with the tower, the mobile broadband service will be degraded or
not available. Second, the performance of the broadband connection degrades over distance to the tower, even
with a clear line of sight. Performance at the edge of a tower’s coverage is not equal to performance close to the
tower. Third, cellular signals are shared by many users—the more simultaneous usage, the lower the potential
performance of any one connection.*** It is also important to note that for all mobile technologies, speed and
performance measurements are only valid when a wireless connection can be accessed. “Dead zones” and loss of
signal reduce wireless effectiveness.”®®> Moreover, from the customer’s perspective, overall network performance
is the product of more than network quality alone and often reflects differences in device capability as well.**®
For data services, network quality as perceived by the customer may also be use-, case-, or application-dependent
(e.g., a consumer who solely uses e-mail may view the quality of the network differently than one who streams
video regularly). Furthermore, consumers may place more weight on one particular aspect of network quality
than another — such as coverage or peak data speeds — when choosing their mobile wireless services.**

191.  Inrecognition of the effects of these different parameters on mobile network performance, mobile
network speeds are commonly assessed using various methodologies. The two most prevalent approaches rely on
crowdsourced data or drive-test data. Crowdsourced data are user-generated data produced by consumers who
voluntarily download speed test applications on their mobile devices. These apps commonly collect data on the
provider, location of device, download and upload speeds, latency and packet loss, which are then transmitted to
the company or entity that developed the app. In some cases, the apps automatically schedule these tests to run at
certain times during the day, while in others, the user has to choose to run the tests. Generally, crowdsourced data
can bring the benefits of generating a large volume of data at a very low cost and of measuring actual consumer
experience on a network in a wide variety of locations, indoor and outdoor. We note, however, that crowdsourced
data are often not collected pursuant to statistical sampling techniques, and may require adjustments to construct a
representative sample from the raw data. For instance, crowdsourced mobile data come from a self-selected
group of users, and there often is little control for most tests regarding such parameters as when people implement
the test, whether the test is performed indoors or outdoors, the geographic location of the tester, and the vintage of

“33 For example, the received signal quality is dependent on the service provider’s deployed cell site density, low/high
frequency radio wave propagation losses, user locations, indoor obstructions and outdoor foliage or clutter, weather, inter-cell
interference conditions, and wireless network optimization parameters. The cell traffic loading or demand is dependent on
the overall number of concurrent active mobile broadband users sharing the same cell, which in turn depends on user
locations, the day of the week, and the time of the day. The capacity of a provider’s wireless network is dependent on the
deployed mobile wireless technology, sites and equipment, available bandwidth, and enhanced backhaul connections. See
Sixteenth Report at { 290.

¥ The FCC Omnibus Broadband Initiative (OBI). Broadband Performance - OBI Technical Paper No. 4. at 19
“1d at 19-20

%3¢ The capability of consumer devices (e.g. smartphones, tablets, USB dongles, and laptops) could result in users
experiencing different data speeds on the same mobile wireless broadband network. Even differing capabilities within each
device category, such as smartphone processing power and memory, could result in better user experiences on 4G networks.

37 See Consumer Satisfaction with Service Providers, infra, for a discussion of overall consumer satisfaction with their
mobile wireless services.
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the consumer’s device.*® Drive test data, by contrast, are generated from tests that control for the location and
time of the tests as well as for the devices. Drive tests, however, are more expensive to conduct, involve
significant judgment about when and where the tests are run, often do not involve significant testing indoors or in
many rural areas, and typically produce datasets that are not as rich as crowdsourced data — all of which are likely
to have some effects on reported results.

192.  Ookla is one of the most prominent providers of crowdsourced data. The FCC has also made
available a mobile app that has also started gathering such data. CalSPEED measures mobile network speeds in
California based primarily on drive tests. RootMetrics publishes broadband performance metrics that is largely
based on drive test data in 125 U.S. cities and in 50 airports, but also incorporates results of some crowdsourced
data.

1. Network Speed
a. Ookla

193.  Ookla gathers crowdsourced mobile speed data through the use of their Speedtest mobile app. ***°
This app is available free of charge to smart phone users, and is designed to test the performance of mobile
cellular connections including LTE, 4G, 3G, EDGE, and EVDO networks. Once the app is downloaded, the user
can periodically measure the speed of their wireless connection. This data are then used to produce Ookla’s Net
Index dataset.**® Because the speed tests rely on the phone’s connection to the server, such factors as congestion,
location of the server, proximity and access to a cell tower, and phone quality can affect the result. As presented
below and in the Appendices, the Ookla data show significant variation in different geographies, as well as among
service providers. Our analysis is based on the speed test source data that Ookla, proprietor of speedtest.net,
makes publicly available on its Net Index website.*

194.  In this Report, we present the nationwide median download and upload speeds by provider, based
on all available U.S. cities in the dataset with sufficient sample size. Chart VI.C.1 presents Ookla’s median
download speed measurements for the four nationwide providers from 2012 to June 2014.“? As seen from the
chart, upload and download speeds vary by provider.** AT&T and Verizon Wireless had the two highest
download speeds in 2013. Sprint’s users reported the lowest median download speeds during the reporting
period. T-Mobile experienced significant speed improvements throughout the reporting period, supplying the
second highest median download speeds during the first half of 2014.

%38 By contrast, crowdsourced fixed broadband speed data, such as those collected by the FCC through SamKnows, can be
gathered with more control. The SamKnows whiteboxes are able to measure actual fixed network speed and are not
dependent on the vintage of the client hardware or software. Additionally, the testers are chosen according to a valid
sampling technique.

39 http://www.speedtest.net/mobile/. Website accessed 4/18/2014

“0 Additional aspects of the Ookla test methodologies are discussed in Appendix VI.C.

“ http://www.netindex.com/. Accessed 4/9/2014. The Ookla dataset used in this report is based on daily mobile download
and upload speed data by city and provider for 2013 — June 2014. We drop cities that do not have sufficient observations as
well as outliers. Also see Appendix VI.C.i infra

2 More details can be found in Appendix Tables VI.C.i — VI.C.iv

3 One factor that may lead to speed differences between wireless providers is the composition of currently used
smartphones. The Ookla Speedtest application is available for download on iOS, Android, or Windows Phones. Each of
these operating systems has evolved over time. Vintage smartphones, which do not support 4G, or possibly even 3G service,
are still in use. Based on current and past promotions and partnerships, each wireless provider may have a customer base
with a different smartphone profile, which can directly affect speed measurements.
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Chart VI.C.1
Median Download Speeds by Provider (Mbps)
2013 - June 2014
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b. FCC

195.  In September 2012, the FCC announced that it was expanding its Measuring Broadband America
program to include information on mobile broadband service performance in the United States using a
crowdsourced approach.*** The program uses the FCC Speed Test app for Android and iPhone devices to test the
speed and performance of volunteers' smartphone mobile broadband services.**®> The FCC Speed Test app is
available free of charge for Android phones and for the iPhone. The FCC speed test can be set to run
automatically in the background on Android phones, but iPhone users must execute the speed test manually. This
app allows users to measure their mobile broadband performance and voluntarily report these data to the FCC.
Collected data include upload and download speed, latency and packet loss, as well as the wireless performance
characteristics of the broadband connection and the kind of handsets and versions of operating systems tested.
Several other passive metrics are also recorded, including signal strength of the connection, and device
manufacturer and model.**® The FCC Speed Test app provides the benefits, and has the limitations, described
above for crowdsourced mobile data.

196.  The results reported here do not incorporate all attempted tests reported to the Commission. Each
individual test report includes information on whether the test completed successfully, whether it timed out due to
connection problems, and whether any data from the test are missing. Missing data from a test reflect issues in
the operation of the app for that particular test, so that particular test observation is dropped from the dataset. If
the test timed out, we did not include speed observations, thereby reporting network speeds only in situations
where the test completed successfully. Tests where the user was on a Wifi network were filtered out. We then
used a standard econometric test to identify outliers in the data and dropped those outlier observations.*’ Based

444 http://www.fcc.gov/measuring-broadband-america/mobile, visited 7/10/2014

% See http://Idevndj-web01:8080/. The data collected includes speed, latency, and packet loss for both upload and
download. .

8 http://www.fcc.gov/measuring-broadband-america/mobile

“T We use the hadimvo test in STATA to identify the outliers. This test identifies multiple outliers in multivariate data using
the method of Hadi (1992, 1993), See STATA Manual.
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on the remaining data, we calculated the overall mean and median download and upload speeds by service
provider.**®

197.  Based on nationwide FCC Speed Test App data for the time period between November 2013, and
July 11, 2014, Verizon Wireless had the highest mean nationwide upload and download speeds, followed by T-
Mobile, AT&T, and Sprint. For the median speed, T-Mobile had the highest download speed followed by
Verizon and AT&T, while Verizon had the highest median upload speed followed by T-Mobile and AT&T. We
see similar patterns in the California data as well. We present the FCC data for the U.S. in Table VI.C.2 and for
California in Table VI.C.3.**

Table VI.C.2
FCC - Mean and Median Download and Upload Speeds by Provider, Nationwide
November 2013 - July 2014

Mean Median Number of Mean Median | Number of
Service Provider | Download | Download | Download Upload | Upload | Upload
Speed Speed Observations | Speed Speed Observations

13.79 9.41 154,106 5.56 3.65 131,836
AT&T 9.83 6.33 99,426 4.20 2.00 83,019

3.86 1.40 120,385 1.66 0.78 100,566
T-Mobile 12.76 9.93 142,998 5.05 2.32 121,569

Note: Data from FCC Measuring Mobile Broadband America data. Table based on staff calculations. Under this
methodology, only tests that were fully completed (“TRUE” value) were included in the data. All other test results were
excluded. Outliers have been dropped. The data were extracted in July 2014.

Table VI.C.3
FCC - Mean and Median Download and Upload Speeds by Provider, California
November 2013 — July 2014

Service Provider | Mean Median Number of Mean Median | Number of
Download | Download | Download Upload | Upload | Upload
Speed Speed Observations | Speed Speed Observations

Verlzon ereless 12.85 7.99 21,414 5.65 3.64 18,724
AT&T 9.14 6.03 14,160 3.94 1.36 12,219

3.08 0.98 15,709 1.41 0.74 13,438
T-Mobile 12.20 9.29 23,826 5.81 2.38 20,012

Note: Data from FCC Measuring Mobile Broadband America data. Table based on staff calculations. Under this
methodology, only tests that were fully completed (“TRUE” value) were included in the data. All other test results were
excluded. Outliers have been dropped. The data were extracted in July 2014.

C. RootMetrics

198.  RootMetrics runs a test program that measures mobile data, call, and text performance in all 50
states across the United States. Tests are conducted in the 125 most populous metropolitan markets and within
the 50 busiest U.S. airports. Each location is tested twice a year by, using the latest Android smartphone available
from each provider. All tests, which are conducted solely on the networks of the four nationwide providers, are

8 We describe in more detail the FCC Speed Test methodologies, and present some additional results, in Appendix VI.C.

4 More details can be found in Appendix Tables VI.C.v and VI.C.vi and the associated writeup.
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performed identically across all operators’ devices.*®

199.  According to RootMetrics, tests are performed during all hours of the day, every day of the week,
and nearly every week of the year, but the testing schedule is weighted more heavily toward typical consumer
usage hours. Performance is measured indoors and outdoors at the same randomly chosen locations, and drive
testing takes place during travel between locations. Results are reported at the national, state, and metro levels.
U.S. Census Places are divided into groups by population size, and each population-based group is given equal
weighting in the results.** At the airport level, data collection is conducted within three major publicly accessible
areas within each airport: check-in, baggage claim, and various domestic terminals behind security. Efforts are
made to avoid well-known busy travel days, such as major holidays.**

200.  The RootMetrics Speed Index takes into account speed measurements of both data and texts.**

These results are combined and converted into scores using a proprietary algorithm. RootScores are meant to
reflect a consumer’s experience of network performance and are scaled from 0 — 100,** with the lower limit
representing network performance that would result in a poor consumer experience and the upper limit reflecting
extraordinary performance.”® The publicly available RootMetrics results are not directly comparable with the
Ookla, FCC,,or CalSPEED data, as RootMetrics reports its proprietary speed index as opposed to actual mean and
median speeds. However, one can compare the rankings of mobile service providers based on their relative speed
performance. Table VI.C.4 provides the national Speed Index data for the second half of 2013 and the first half of
2014.%° Table VI.C.5 provides the same Speed Index data for California®’ as a comparison with the CalSPEED
speed test data for California.

Table VI.C.4
RootMetrics: National Speed Index Data
2" Half 2013, 1° Half 2014

2 Half 2013 1* Half 2014

Verizon 88.5 75.7

AT&T 88.7 71.1
658 542
T-Mobile 74.3 64.4

Source: RootMetrics Data, 2013, 2014. Total tests=4,666,641

30 http://www.rootmetrics.com/us/methodology In addition to the performance scores at each location, an Online Coverage
Map is available (http://webcoveragemap.rootmetrics.com/us) This map incorporates the sample data described above, along
with crowdsourced data that is available through consumer use of the free CoverageMap app, available on Android and iOS.
1 http://www.rootmetrics.com/us/methodology

2 hitp://www.rootmetrics.com/us/methodology

%3 http://www.rootmetrics.com/us/methodology

4 Prior to January 2014, Data RootScores in Metro and Airport RootScore Reports could exceed 100 if performance was
extraordinary, http://www.rootmetrics.com/us/methodology

“% http://www.rootmetrics.com/us/standards

456 Source: http://www.rootmetrics.com/us/rsr/united-states/2013/2H and http://www.rootmetrics.com/us/rsr/united-
states/2014/1H. For detailed data on the index see Appendix Tables VI.c.viii and VI.c.ix

7 Source: Rootmetrics State Root Score Report found at - http://www.rootmetrics.com/us/rsr/united-states/2013/2H and
http://www.rootmetrics.com/us/rsr/california/2014/1H
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Table VI.C.5
Rootmetrics: California Speed Index Data
2" Half 2013, 1° Half 2014

2 Half 2013 1* Half 2014

Verizon 84.4 88.9

AT&T 80.3 83.0
589 623
T-Mobile 70.8 83.0

Source: RootMetrics Data, 2013, 2014. Total tests = 436,383.
d. CalSPEED

201.  CalSPEED is an open source, non-proprietary, network performance measurement tool and
methodology created for the California Public Utilities Commission with the assistance of a grant from the
National Telecommunications and Information Administration.**® The CalSPEED data presented in this Report is
the result of a structured sampling program of 1,986 locations (originally 1,200) scattered throughout California.
These sites are visited every six months and tests are run on both the latest Android phones and a USB network
device on a Windows based netbook, for each of the four major providers. CalSPEED has now had five rounds of
sampling in California.**®

202.  The CalSPEED data used in this Report were collected from the Spring of 2013 through Spring
2014."° For our analysis of the data, we dropped any observation that was not in the provider’s coverage area, or
any observation that was terminated by the tester. Any other errors are counted as zero throughput. Similar to
our analysis of the FCC data, we use an econometric test to identify and drop the outliers in the download and
upload speed data from CalSPEED.** We then calculate the overall mean throughput by provider for three time
periods -- the whole of 2013, and Fall 2013 and Spring 2014 combined, and Spring 2014. The second time
period corresponds with the FCC speed tests data availability, and makes the two datasets comparable in terms of
the time covered. For most of the 2012-2013 period, Verizon Wireless had the fastest mean upload and download
speeds, followed by AT&T, T-Mobile, and finally Sprint. In Spring 2014, T-Mobile surpassed AT&T in both
mean and median download and upload speeds. Mean download and upload speeds are displayed below in
Tables VI.C.6 and V1.C.7, respectively.*?

%8 More discussion of the CalSPEED dataset is available in Appendix VI.C and Appendix Tables VI.C.vii and VI.C.viii
%9 CalSPEED: California Mobile Broadband - An Assessment. Ken Biba Managing Director and CTO Novarum, Inc.

0 Spring 2013 tests were taken between the dates of 4/4/2013 to 4/29/2013, while Fall 2013 tests were taken between the
dates of 10/17/2013 to 12/18/2013. Spring 2014 tests were taken between the dates of 4/10/2014 and 6/05/2014.

“6! See Section VI.C.1 and footnote 505 infra

“62 CalSPEED: California’s Mobile Broadband Assessment, Fall 2014 (Spring 2014 measureent data). Ken Biba, Novarum,
Inc. November 2014. Charts VI.C.3 - VI.C.5 taken directly from pages 6-8.
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Table VI.C.6
CalSPEED - Estimated Download Speeds by Provider

Service
S 0UlEE T Mean Median  Number  Mean Median Number Mean Median Number

Down Down of Tests Down Down  of Tests Down Down  of Tests

load load load load load load

Speed  Speed Speed Speed Speed Speed

(Mbps)  (Mbps) (Mbps) (Mbps) (Mbps)  (Mbps)
8.08 6.48 6,127 9.73 8.54 7,506 1046  9.71 3,697
4.99 3.30 5784  6.21 4.03 7116  6.65 4.64 3,471
0.63 0.40 3619 256 0.75 5282 290 0.84 2,623
T-Mobile JEEE 0.85 4,099 6.02 3.34 5,307 7.16 5.37 2,534

Note: The calculations are based on the CalSPEED data. Outliers have been identified and dropped using an outlier test. 2013
CalSPEED tests include fall and spring tests. Spring 2013 tests were taken between the dates of 4/4/2013 to 4/29/2013, while
Fall 2013 tests were taken between the dates of 10/17/2013 to 12/18/2013. Spring 2014 tests were taken between the dates of
4/10/2014 and 6/05/2014.

Table VI.C.7
CalSPEED - Estimated Upload Speeds by Provider

Service 2013 Fall 2013 and Spring 2014 Spring 2014
JOUEHE Mean  Median  Number  Mean  Median Number Mean  Median  Number
Upload Upload of Tests Upload  Upload of Tests Upload Upload  of Tests
Speed  Speed Speed Speed Speed  Speed
(Mbps)  (Mbps) (Mbps)  (Mbps) (Mbps)  (Mbps)
501 392 6132 565 519 7,508 607 595 3,697
AT&T 2.34 1.14 5,827 3.09 1.18 7,133 3.39 1.22 3,477
061 063 3808 146 079 5296 167 081 2,629
T-Mobile AL 0.60 4,101 3.77 1.07 5,307 4.82 2.07 2,534

Note: The calculations are based on the CalSPEED data. Outliers have been identified and dropped using an outlier test. 2013
CalSPEED tests include fall and spring tests. Spring 2013 tests were taken between the dates of 4/4/2013 to 4/29/2013, while
Fall 2013 tests were taken between the dates of 10/17/2013 to 12/18/2013. Spring 2014 tests were taken between the dates of
4/10/2014 and 6/05/2014.

e. Other

203.  Speed measurements are also performed by other entities such as by PC Magazine. PC Magazine
uses a drive testing methodology. To run the test, they used field-test software from network testing firm
“Sensorly,” loaded onto Android-powered smartphones. They tested speeds in 30 different cities during 2013 and
2014 In each city, the drivers stopped in eleven locations for at least 15 minutes (five test cycles) each. They also
collected data while moving, both within and between cities. The final speed score is a weighted average
balancing 70 percent speed and 30 percent network reliability. In 2013, based on drive tests, PC Magazine ranked
AT&T’s LTE network as the fastest overall, followed closely by Verizon LTE. The next in order of speed were
T-Mobile HSPA, AT&T HSPA, Sprint LTE, Verizon 3G, and finally Sprint 3G. *® In 2014, Nielsen ranked
Verizon LTE as the highest with an average download speed of 19.6 Mbps. T-Mobile followed with 16.8 Mbps
and AT&T had 11.9 Mbps, and Sprint had 4.4 Mbps.*** Nielsen uses a crowdsourced application similar to Ookla
and the FCC to measure mobile provider speed.

%63 See htp://www.pcmag.com/article2/0,2817,2420334,00.asp, visited 7/17/2014
“6% Nielsen testmy.net speed test data. Visited on Nov. 6, See 2014http://www.pcmag.com/article2/0,2817,2459186,00.asp
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2. Latency

204.  Latency refers to several types of delays typically incurred during network data processing, and is
typically measured in milliseconds (ms). One common measure is round-trip latency, which measures the amount
of time it takes a data packet to travel from a source to a destination and back.*®® Latency is often affected by
factors such as the specifics of the cellular network architecture or processing delays that may occur when the
packets need to pass through proxy servers.“®®

205. Ookla Data. Ookla speedtest automatically selects the server with the fastest latency, chosen
from an initial set of possible test servers, which may bias subsequent tests towards higher performance. For the
given time period (2013 — June 2014), Verizon has the lowest latency, closely followed by AT&T.

206. FCC Data. Similar to Ookla, the FCC test selects the server with the fastest latency, chosen from
an initial set of possible test servers, which may bias subsequent tests towards higher performance. It is possible
that consecutive tests in the same place, on the same provider, and at about the same time may test to different
servers. If a packet is not received back within three seconds of sending, it is treated as lost.“” Based on FCC
Speed Test App data as of July , 2014, T-Mobile had the lowest reported latency, at 98 ms. This was followed by
Verizon at 102 ms, AT&T at 124 ms, and finally Sprint, at 135 ms.

207.  CalSPEED Data. CalSPEED tests the complete network path, from the client device, through the
local access network, through the Internet backbone, to two ultimate server destinations. One server is physically
located in Northern California and the other in Northern Virginia.*® Based on the CalSPEED data, latency
continues to improve, with Verizon and AT&T having the lowest latency, followed by Sprint and then T-
Mobile.**

D. Differentiation in Mobile Wireless Handsets/ Devices

208.  Inaddition to competing on price and network quality, mobile wireless providers continue to
compete by offering consumers a variety of different mobile wireless devices with innovative features.* In
particular, providers offer a range of data-centric smartphones*’* and tablets which are made by different

%8> More precisely, it is measured as the sum of time from the start of packet transmission by a source to the start of packet
reception by a destination plus the time that it takes for the packet to travel back from the receiving destination to the source.
This excludes the amount of time that a destination system spends processing the packet.

%6 International Broadband Data Report; http://www.fcc.gov/document/international-broadband-data-report. DA 12-1334 at
14.

7 http://www.fcc.gov/measuring-broadband-america/mobile/technical-summary
%68 CalSPEED: California Mobile Broadband - An Assessment. Ken Biba Managing Director and CTO Novarum, Inc.

%69 CalSPEED: California’s Mobile Broadband Assessment, Fall 2014 (Spring 2014 measureent data). Ken Biba, Novarum,
Inc. November 2014.

410 AT&T Comments at 4, 24, 27; VVerizon Comments at 77

™1 \While there is no industry standard definition of a smartphone, for purposes of this Report we continue to consider the
distinguishing features of a smartphone to be: an HTML browser that allows easy access to the full, open Internet; an
operating system that provides a standardized interface and platform for application developers; and a larger screen size than
a traditional, voice-centric handset. Many smartphones also have touch screens and/or a QWERTY keypad, and run an
operating system that offers a standard platform for application developers to create and sell device software through an
application store. See Sixteenth Report 28 FCC Rcd at 3821 1 220. By contrast, the basic handset category includes voice-
centric handsets that do not allow or are not designed for easy web browsing. In addition to smartphones and basic handsets,
a third category of devices consists of data-centric devices that have no inherent voice capability, such as USB wireless
modem laptop cards, mobile Wi-Fi devices, e-readers, and laptops and netbooks with embedded mobile wireless modems.
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manufacturers and run different operating systems. Smaller carriers, however, have cited limited access to highly
sought-after devices as an impediment to their ability to compete.

209.  Since Apple entered the smartphone business with the iPhone in June 2007, many handset
manufacturers have introduced competing products with similar features such as touch screens, mobile web
browsing capabilities, and current-generation operating systems. Popular smartphone operating systems such as
the Android and the Apple iOS were available from multiple service providers, permitting consumers to pair their
preferred operating systems with various service providers.

210.  Although many devices are of