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plans of its owners, given the fact that SpectrumCo would have been a new entrant constructing

a greenfield mobile wireless network intended to provide both voice and advanced data services.

Part I - A Review of Various Technical Issues Raised in the
Verizon Wireless Spectrum Transactions with SpectrumCo and Cox TMI Wireless

8. Factual Background. As explained in the Supplemental Stone Declaration, the Verizon
Wireless network provides voice, data and mobile broadband services using the 1x (digital), 3G
(EVDO), and 4G (LTE) technologies. Verizon Wireless’ digital and EVDO services are
provided over its spectrum licenses in the cellular (850 MHz) and PCS (1.9 GHz) bands, where

all voice traffic and most data and SMS traffic are currently carried.'

9. Verizon Wireless launched its 4G LTE network in December 2010, using its 700 MHz
Upper C Block licenses. Verizon Wireless has announced that it will cover essentially all of its

existing nationwide 3G footprint with LTE by mid-year 2013.

10.  Verizon Wireless also holds spectrum licenses in the AWS band” in the eastern United
States (20 MHz (2 x 10 MHz)), and has plans to deploy LTE service over that spectrum at cell
sites where data demands are highest, and over the next few years at the majority of its cell sites

in the eastern part of the country.

11.  Verizon Wireless Projections of Data Demands on Its Network. Data traffic on the

Verizon Wireless network has nearly doubled in each of the past five years, with the pace of

! See Supplemental Stone Declaration 6.
2 The AWS-1 band consists of two paired spectrum bands: 1710-1755 MHz and 2110-2155 MHz.
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growth accelerating over the past two years.” AT&T has recently also reported a doubling in
wireless data traffic on the AT&T cellular network from 2010 to 2011.* Furthermore, Cisco
recently released its latest Visual Networking Index, which details the same phenomenon
globally.” The Supplemental Stone Declaration updates the figures provided in the Dec. 2011
Stone Declarations, confirms that the rapid growth in broadband traffic on the Verizon Wireless

network is continuing, and projects traffic levels into the future.®

12.  The use of historical data to project future trends is the appropriate way to make such
projections, and Mr. Stone’s projections regarding the rapid increase in broadband data demand
that will be imposed on the Verizon Wireless network are consistent with both industry trends
and Verizon Wireless’ experience. In my expert opinion, the projections of data demand made
by Mr. Stone are reasonable and provide an appropriate foundation upon which to make

assessments as to spectrum planning.

13.  Verizon Wireless’ Assessment of Capacity Constraints. In my experience, I have
found that wireless carriers must continually assess whether their spectrum holdings are

sufficient to meet their needs. As noted in the Supplemental Stone Declaration, Verizon

3 See Dec. 2011 Stone Declarations 6.

* See John Donovan, Senior Executive Vice President — Technology and Network Operations, AT&T,
“Wireless Data Volume on Our Network Continues to Double Annually,” AT&T Innovation Space Blog
(Feb. 14, 2012), available at http://www.attinnovationspace.com/innovation/story/a7781181.

3 Cisco observes that “[g]lobal mobile data traffic grew 2.3-fold in 2011, more than doubling for the
fourth year in a row” and predicts that such traffic “will increase 18-fold between 2011 and 2016.” CISCO
VISUAL NETWORKING INDEX: GLOBAL MOBILE DATA TRAFFIC FORECAST UPDATE, 2011-2016 (Feb. 14,
2012), available at

http://www.cisco.com/en/US/solutions/collateral/ns34 1/ns525/ns537/ns705/ns827/white_paper cl11-
520862.html.

¢ See Supplemental Stone Declaration §{ 11-13.










constrained (yellow) with some severely constrained (red). By YE 2015, many cell sites sectors

will be severely constrained (red)."

17. My independent review of the capacity constraint analysis set forth in the Supplemental
Stone Declaration leads me to conclude that the methodology employed therein to determine
whether data volumes would exceed cell site sector capacities is sound and provides a reasonable
basis upon which to conduct spectrum planning. This is precisely the type of analysis that a
reasonable and responsible wireless carrier would be expected to engage in so as to ensure the
future viability of its network. In my opinion, taking into account the alternative capacity-
enhancing measures that Verizon Wireless states that it will invest in (see discussion below), the
VPI accurately projects areas where Verizon Wireless customers are likely to experience
substantial degradation in the speed and quality of data services absent the addition of spectrum.
In short, taking into account the inadequacy of those other measures to meet the projected
demand, my expert opinion is that Verizon Wireless will not be able to continue to meet its LTE

service goals unless it is able to acquire additional spectrum.

18.  Capacity-Enhancing Measures Currently Employed by Verizon Wireless. The
Supplemental Stone Declaration notes that Verizon Wireless” LTE network development plans
assume that cell site sector capacity limits will increase over time from the adoption of the LTE
Advanced standard and the deployment of LTE small cells.”® It also identifies other approaches,

aside from acquiring additional spectrum, to address capacity demand that either already have

12 See Supplemental Stone Declaration 4 30-37. In markets where Verizon Wireless currently holds
AWS spectrum, the maps double the data thresholds for marking a cell site sector yellow or red.

B See id. § 24.



been deployed, will be deployed, or are not feasible."* I would like to comment further on
several of these approaches, and on Mr. Stone’s conclusion that, while these measures will have

some impact, they will be inadequate to meet the projected demands.

19.  Cell splitting. As the capacity of a particular macro cell site is exceeded, the cell may be
split — that is, additional cell sites using the same frequency planning are added in addition to a
given cell to provide coverage over a particular area. Theoretically, for an N=1 frequency reuse
plan such as that used in LTE systems,'” each additional cell site provides a capacity equivalent
to the original site. Thus capacity is enhanced without requiring any new spectrum. This
attribute of cellular systems has been used for many years as new wireless carriers came on
board, initially with a minimal footprint followed by a built-out system. The drawback of cell
splitting is that as more and more sites are placed close together, the benefits derived from
adding a site decline relative to the costs associated with building an additional site and the time
required to actually locate a new base station. Furthermore, the actual capacity improvement in
dense systems within a small geographic area is limited to a capacity improvement in the 3
sectors at adjacent cell sites that face the newly-added cell. In addition, if an entire area is
capacity limited (such as is the case for the projected data traffic growth in the 3 cities analyzed
in the Supplemental Stone Declaration as well as in several others shown in the maps attached to
that declaration), then cell splitting is not an acceptable choice from a cost and time viewpoint.
As noted in the Supplemental Stone Declaration, Verizon Wireless does deploy split cells in

situations where doing so is effective and practical to meet increased demand.'® In my judgment,

1 See id. 11 39-49.
'3 A system with an “N=1 frequency reuse plan” reuses all frequencies in every sector of every cell.

16 See Supplemental Stone Declaration § 43.



Verizon Wireless has reasonably concluded that the benefits that can be derived from cell
splitting are limited and that, to address widespread increases in data demand, adding additional
spectrum at cell site sectors is both much more cost effective and faster than widespread cell

splitting.

20.  Use of femto cells. For users in some locations (e.g., office and apartment buildings),

high speed access to the carrier network can be accomplished through the use of a femto cell.
This is a low power eNodeB that is located in the customer premises and that uses the carrier’s
authorized frequencies to communicate with the user’s devices but uses an Internet connection to
the carrier to carry the traffic to and from the user to the carrier network. With careful planning,
interference to the larger macrocell network is minimized while locally enhancing the network
capacity without requiring any additional spectrum. The emphasis here is on the term locally; an
individual user or very small group of users operating in the same building may indeed enjoy
higher data speeds because of the Internet connection to the carrier network, but the overall
impact on total network capacity is quite limited. I therefore agree with Mr. Stone’s conclusion
that, because they can only offload a small fraction of any sector’s traffic, femto cells “will never

be able to meet the skyrocketing demand ....”"”

21.  Offloading data traffic to Wi-Fi. Most smartphones today also have Wi-Fi capability. By

relying on the high availability of Wi-Fi networks and hotspots, user data traffic may be sent to
and from the carrier network via Wi-Fi without making use of the carrier’s spectrum. High

speed data may thus be offloaded from the carrier’s cellular network. Consumers today regularly

' Id. 9§ 45.
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Part II - An Assessment of SpectrumCo’s Efforts to Develop Its AWS Spectrum

34.  This section of the declaration reviews the steps SpectrumCo has taken with respect to
the 122 AWS licenses it holds and assesses the technical and engineering conclusions
SpectrumCo has reached with respect to the licenses. This review has been conducted in
furtherance of the application SpectrumCo and Verizon Wireless have filed with the FCC to

assign SpectrumCo’s AWS licenses to Verizon Wireless.

35.  Based on the analysis set forth below, I have reached the following conclusions:

¢ SpectrumCo did everything a reasonably diligent new entrant AWS licensee might be
expected to do within the first third of its license term and took meaningful steps to
develop, use, and identify long-term business plans for the spectrum.

¢ Asdescribed in the Verizon Wireless-SpectrumCo Public Interest Statement and the Pick
Declaration, SpectrumCo reasonably determined that 20 MHz of AWS spectrum was not
enough to fulfill the long-term business plans of its owners, given the fact that consumer
broadband demand was increasing dramatically, and that SpectrumCo would have been a
new entrant constructing a greenfield mobile wireless network intended to provide both
voice and advanced data services.

36.  Acquiring the spectrum was part of an effort by SpectrumCo’s owners to explore wireless
options for their customers.*® In this analysis, I describe the steps required for a new entrant to
build a greenfield 4G cellular system in the AWS band, and I describe SpectrumCo’s efforts to
perform those steps. The task facing a new entrant can be broken into three steps: (1) developing
the spectrum; (2) provisioning the spectrum — the process of matching the available spectrum to

customer demand; and (3) designing and constructing a greenfield network.

37.  Developing the Spectrum. As is sometimes the case when the FCC reallocates a

spectrum band, the AWS spectrum was in use by incumbent licensees at the time it was

% See Pick Declaration 9 2.
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confirm the clearance of more than 500 incumbent wireless point-to-point microwave links in the

geographic area covered by SpectrumCo’s AWS licenses.”

39.  Provisioning the Spectrum. After spectrum obtained at auction is cleared of

incumbents, a licensee must determine how to use the spectrum based on a number of factors:

(a) Is the new network to be used for voice, data, or both?

(b) What are the issues associated with the frequency of the band? How is the maximum cell
size determined, and what is the total number of cells required to be used to build out a
system?

(c) What air interface technology should be used? If voice is part of the wireless network,
how is voice handled?

(d) What are the current and projected amounts of data per customer?
(e) What is the projected customer base for this new network?

(f) For (a) through (e), what bandwidth of spectrum is expected to be required, what are the
spectrum bandwidth projections for the future and how do we solve future bandwidth
demands?

40. Consumer demand drives network development decisions, and, as noted in the Public
Interest Stz‘ltemem,3 % consumer demand has shifted to broadband. From the plethora of data

available in a number of recent reports from the FCC, Cisco, CTIA, and others’! it is clear that

2 See Pick Declaration 3.

30 See Verizon Wireless-SpectrumCo Application, FCC File No. 0004993617 (filed Dec. 16, 2011),
Public Interest Statement at 7-9.

3 See, e.g., Federal Communications Commission, Connecting America: The National Broadband Plan,
2010, available at http://www.broadband.gov/plan/; Federal Communications Commission, “Mobile
Broadband: The Benefits of Additional Spectrum”, dated October 2010, available at
http:/transition.fcc.gov/Daily Releases/Daily Business/2010/db1021/DOC-302324A 1.pdf; CISCO
VISUAL NETWORKING INDEX: GLOBAL MOBILE DATA TRAFFIC FORECAST UPDATE, 2011-2016 (Feb. 14,
2012), available at

http://www_cisco.com/en/US/solutions/collateral/ns34 1/ns525/ns537/ns705/ns827/white _paper cl1-
520862 .html.
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data from smartphones, tablets, and dongles, as well as new applications3 2 for these types of
devices, are driving the traffic on cellular networks today and will continue to do so into the
foreseeable future. In order to support growth in broadband demand, a new entrant’s greenfield

wireless network must be engineered for optimal high-speed data transmission.

4]1.  Each spectrum band is unique, and all of the characteristics of a band must be taken into
account when designing a network. These factors include propagation characteristics, capacity,
and availability of equipment and technology for the band. The AWS band was in its infancy at
the time of the auction, and there were many unanswered questions about the spectrum and no

off-the-shelf equipment available for use in the band.

42.  Inlate 2006, when SpectrumCo acquired the AWS spectrum, there were several potential
air interface technologies for the AWS band. The best way to determine which air interface
technology is preferable is to test the available alternatives. Today, the answer is easy — the
choice is LTE. The advances in LTE that have occurred since WiMAX was first introduced
heavily favor LTE as the choice of technology. But just a few years ago, that “clear choice” was

much less clear.

43.  SpectrumCo began looking at 4G technologies that (a) could work in the AWS spectrum
allocation, and (b) support broadband data. Asa company which could only rely upon AWS
spectrum (unlike the other major AWS auction winners, all of which were already operating

using spectrum in other bands), SpectrumCo had to help drive the technology development in

32 Willa Plank, “Confessions of an iPhone Data Hog,” Wall Street Journal online (Jan. 27, 2012),
available at http://online.wsj.com/article/SB10001424052970204624204577183032028581306.html;
Marguerite Reardon, “Is Apple’s App Store a cellular data hog?,” CNET online (Sep. 26, 2011), available
at http://news.cnet.com/8301-30686 3-20111803-266/is-apples-app-store-a-cellular-data-hog/.
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