July 6, 2015
VIA ELECTRONIC FILING
Tom Wheeler, Chairman
Federal Communications Commission
445 12th Street, S.W.
Washington, D.C. 20554
GN Docket No. 12-268, Expanding the Economic and Innovation Opportunities of Spectrum
Through Incentive Auctions; WT Docket No. 12-269, Policies Regarding Mobile Spectrum
Holdings; AU Docket No. 14-252, Comment Sought on Competitive Bidding Procedures for
Broadcast Incentive Auction 1000, Including Auctions 1001 and 1002

Dear Chairman Wheeler:
The 600 MHz incentive auction will help determine the future of both the mobile Internet
and the Internet as a whole because when competitive mobile broadband access becomes a
substitute for fixed line service. If the auction is successful, it will advance the critical goal of
supporting sustainable and robust structural competition in wireless services. Strong future
competition in the mobile broadband market will come from allowing smaller providers to gain
access to lower-frequency spectrum that will enable them to compete more effectively with the
dominant providers because they will have enhanced indoor and outdoor coverage. Heightened
competition, in turn, will force AT&T and Verizon to respond with lower prices or better service
offerings across their entire customer base, directly benefitting consumers and encouraging
innovation in the marketplace.
This letter builds on the findings of a previous white paper, Benefits of Competition in Mobile
Broadband Services, in which I explained that the contribution to consumer surplus of sustaining
robust facilities-based competition in the U.S. mobile broadband market would add significantly
more than $20B in incremental consumer surplus each year, worth over $200B in total.1
Enlarging the spectrum reserve to at least 40 megahertz will ensure consumers continue to enjoy
this surplus, as well as many other substantial benefits arising from robust competition.
The 600 MHz Auction is a Critical Moment for Mobile Broadband Competition
Final rules for the 600 MHz auction are expected from the Federal Communications
Commission (FCC) July 16, 2015, in anticipation of the auction occurring in early 2016.2 The
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auction is currently expected to make available 70 megahertz or more of lower-frequency (below
1 GHz) spectrum for mobile network operators (MNOs). This spectrum is uniquely well suited to
address MNO coverage and in-building penetration needs, as opposed to capacity demands that
are met by higher-frequency spectrum. Recent estimates suggest gross proceeds from this
auction may exceed $80B, with net proceeds of $25B.3 While this amount of gross revenue could
represent a one-time boon for broadcast participants, the real benefit comes from the contribution
that a robust competitive mobile Internet market could make to the U.S. economy following the
auction.
Encouraging a dynamic mobile Internet market with multiple facilities-based MNOs will add
to the robustness of our national communications infrastructure and encourage the diversity and
competition that sparks innovation. Consumers will benefit from enhanced coverage by all
MNOs and also from reduced prices as the dominant providers face increased competition.
Smaller MNO Access to Lower-Frequency Spectrum is Key to Competition
The design of the 600 MHz incentive auction plays an important role in ensuring sustainable
competition post-auction. To compete with AT&T and Verizon, smaller carriers need to be able
to offer wide area service and strong in-building signals. Access to low-band spectrum is
important for small MNOs to provide like-coverage in an economically efficient and
competitively meaningful way. As a result, the incentive auction design needs to ensure that
competitive providers have a reasonable chance to acquire low-band spectrum without fear of
foreclosure.
Spectrum is a scarce resource, but lower-frequency spectrum is especially scarce. The
upcoming 600 MHz auction is the only lower-frequency spectrum the government plans to make
available at auction in the foreseeable future. Lower-frequency spectrum has unique propagation
characteristics that enable signals to have better non-line-of-sight (NLOS) performance than
higher-frequency spectrum. Lower-frequency signals are better at penetrating buildings and
passing through leaves, raindrops and other barriers that may interfere with higher-frequency
transmissions. For rural area coverage and in-building penetration, lower-frequency spectrum is
essential.4
There are substantial cost savings associated with deploying LTE networks on lowerfrequency spectrum. MNOs design their networks as a series of overlapping cells to provide
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coverage over their serving area. The larger each cell or area served by each base station, the
fewer cell sites are required to serve a given geographic region and the lower the total physical
infrastructure costs (for cell sites, antennas, base station radios, and backhaul facilities). Using
lower-frequency spectrum makes it feasible for providers to operate with much larger cell sites,
and hence realize significant cost savings.5 For example, Cave & Webb (2013) estimated that the
propagation range of a signal goes from 3.1km at 1800 MHz to 6.2km at 800 MHz. An operator
using the higher-frequency spectrum would require 4.8 times as many cells as would be needed
at the lower frequency.6 Moral, Vergara et al. (2010) estimated that construction of a 3G network
using UMTS technology at 900 MHz instead of 2100 MHz would realize capital and operating
cost savings of 50% to 70%.7 If an MNO can cover a given geographic area with fewer cell sites,
then the MNO can deploy its network faster and at lower total expense. This substantially
reduces the overall costs of constructing a network.8
AT&T and Verizon already control 73% of the available lower-frequency spectrum
nationwide.9 With today’s imbalance in spectrum resources, AT&T and Verizon are secure in
knowing that the competition is unable to match their coverage and indoor signal strength costeffectively. Verizon’s CFO, for example, has openly suggested that Verizon does not find it
necessary to compete on price to keep its customers.10 While all consumers would prefer lower
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prices, many mobile subscribers are willing to pay a premium for the wider coverage available
today from AT&T and Verizon, and the dominant providers account for two out of every three
wireless subscribers.11 More price-sensitive consumers are forced to trade-off coverage for lower
prices.
Lower-frequency spectrum holdings directly contribute to the market segmentation that
reduces the intensity of price competition. For example, in the first quarter of 2015 T-Mobile,
which holds very little lower-frequency spectrum, had an ARPU of $46.43.12 During the same
period, AT&T reported an ARPU of over $66.00.13 Eliminating today’s disparity in access to
lower-frequency spectrum will make it feasible for smaller MNOs to match AT&T’s and
Verizon’s coverage, forcing AT&T and Verizon to compete more aggressively on prices and
quality, benefiting all consumers. The consumer benefit of promoting sustainable robust
competition in mobile broadband services is conservatively estimated to be in excess of $20
billion per year, or more than $200 billion in net present value terms.14 This is the equivalent of
$5 per month for every man, woman and child in the United States.15
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A 40 Megahertz Spectrum Reserve Will Enable Post-Auction Competition
To negate the threat to sustainable competition, it is important that the FCC increase the
spectrum reserve from 30 megahertz to at least 40 megahertz.16 This simple and straightforward
action will significantly enhance the likelihood that smaller carriers with limited low-band
spectrum can provide sustainable competition to the dominant MNOs following the incentive
auction. Failing to increase the spectrum reserve risks seriously endangering the economic
viability of smaller MNOs and harming consumers without offering a compensating benefit.
The markets for mobile Internet services are highly concentrated and sustaining facilitiesbased competition is challenging in light of industry economics. AT&T and Verizon account for
70% of all revenue in the wireless sector.17 For the smaller MNOs to bring meaningful
competition to AT&T and Verizon and force them to reduce their prices overall, competitors
must be able to offer comparable services in the same geography, which requires additional
lower-frequency spectrum resources.
The Department of Justice has warned of the risk of foreclosure in the 600 MHz auction.18
The dominant MNOs understand that if they can foreclose access to the lower-frequency
spectrum needed for small providers to expand their coverage, they can protect their profit
margins from competition and potentially fatally weaken the smaller MNOs (or at least make
them less effective competitors).19 The deeper pockets of the dominant providers will make it
feasible for them to outbid rivals.20 The end result of foreclosure would be the dominant MNOs
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further consolidating the market for mobile services, raising prices for consumers and enhancing
their own opportunities to earn monopoly profits in the future.21 Establishing a 40 megahertz
reserve enables competitors to gain access to enough lower-frequency bandwidth to challenge
the dominant MNOs with competitive broadband offerings while lessening the foreclosure risk.22
Without any other competitive safeguards available today, the only mechanism to maintain
strong structural competition in the future mobile market is the spectrum reserve, and expanding
the reserve is the best protection against foreclosure by the dominant providers.23
As many MNOs, including AT&T, have stated, a carrier with a 4G LTE network in the U.S.
needs at least 20 megahertz of lower-frequency spectrum to provide good service support for
mobile broadband services.24 Increasing the size of the reserve to 40 megahertz will force the
dominant providers to bid strongly against each other to win two out of the three blocks of nonreserved spectrum. The desire to win two blocks of unreserved spectrum may induce AT&T and
Verizon to compete even more aggressively to avoid losing ground against each other, driving up
revenue.25 As the U.S. Department of Justice has noted, there is a “well-established competition
principle that those with market power may be willing to pay the most to reinforce a leading
position.”26 By contrast, retaining a 30 megahertz reserve would allow AT&T and Verizon to
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acquire at least 20 megahertz each—half of the remaining 40 megahertz or more of unreserved
spectrum—without having to bid aggressively against each other.
Raising the size of the spectrum reserve does not threaten the ability of the auction to clear
spectrum since demand for reserve blocks by eligible bidders must be sufficient to clear the
revenue threshold or the spectrum will never become reserved.27 The auction provides a marketbased self-correcting mechanism if the reserve is set too high.28 By contrast, denying access to
adequate lower-frequency spectrum asymmetrically, and potentially irreparably, would harm
both smaller and emerging MNOs and consumers.29
*****
The spectrum reserve is the sole mechanism in the current auction design that is intended to
address the challenge of ensuring that the allocation of spectrum is compatible with sustaining
the economic viability of structural competition, a key goal of the Recovery Act that enabled the
600 MHz auction.30 Because the reserve is the last, and only, line of defense against anticompetitive foreclosure, expanding the reserve to 40 megahertz is a simple and easily
accomplished way of ensuring the success of the 600 MHz Auction and avoiding the
unnecessary risk of threatening the viability of continued facilities-based MNO competition.
Pursuant to the Commission’s ex parte rules, please associate this letter with the abovereferenced dockets.31
Sincerely,
/s/ William Lehr
William Lehr
Consultant to T-Mobile USA, Inc.
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