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VIA ELECTRONIC FILING

Marlene H, Dortch, Secretary

Federal Communications Commission
The Portals

445 12th Street, S.W.

Washington, DC 20354

Re:  Ex Parte Communication - WT Docket 12-4

Dear Ms, Dortch:

On behalf of T-Maobile USA, Inc. (“T-Mobile™), and pursuant to Section 1.1206 of the
Commission’s Rules, 47 C.F.R. § 1.1206, the undersigned submits this letter as a written
ex parte communication in connection with W' Docket No. 12-4, This letter, and the
Supplemental Declaration of Dennis Roberson (“Roberson Supplemental Declaration™),
attached hereto as Exhibit 1, provide additional information demonstrating the invalidity
of claims made repeatedly by the Applicants that Celleo Partnership d/b/a Verizon
Wireless (“Verizon Wireless™) has used its spectrum more efficiently than other major
wireless carriers. The truth is precisely the opposite: when a meaningful analysis is
performed to correct Verizon Wireless' overly simplistic caleulation, Verizon Wirelesy’
spectrum efficiency is seen to lag behind that of the rest of the industry, in many cases
by a wide margin,

The information herein supplements T-Mobile’s previous showings in this regard in
response to requests for further detail by Commission Staff at a meeting with T-Mobile
personnel on May 11, 2012, at which a slide was presented summarizing and augmenting
T-Mobile’s previous showings on this issue.' In addition, this letter conclusively refutes
statements on this issue made in Verizon Wireless' ex parte letter on behalf of itself and
SpectrumCo, LLC, its members (Comcast Corporation, Time Warner Cable, Inc., and
Bright House Networks LLC), and Cox TMI Wireless, LLC, in this docket (“May 2
Letter™) and Verizon Wireless, SpectrumCo and Cox’s ex parte letter of May 21, 2012
(“May 21 Letter™).

See May 15, 2012, Letter of T-Mobile 1o Marlene H. Dortch in this docket, regarding
this meeting, and in particular slide 7 of the presentation attached thereto (“May 15 T-Mobile
Letter™). For ease of reference a copy of this slide 7 is attached to Mr, Roberson’s
Supplemental Declaration at Attachment 1 thereto.
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Successive Refinements to Mr, Roberson’s Analysis Confirm Beyond Doubt That
Verizon Wireless is the Least Spectrally Efficient of the Four Largest Carriers

In its previous showings in this docket, T-Mobile has already shown that the spectral
efficiency analysis on which Verizon Wireless bases its claim is fundamentally and
fatally flawed — and that when these flaws are cnrrecled the analysis demonstrates that
Verizon Wireless is far from the most efficient carrier.” Mr. Roberson's analysis in his
Supplemental Declaration expands on his previous analysis in two key ways. First, he
includes a comparison with the other two of the four largest carriers, adding AT&T and
Sprint to his previous comparison of Verizon Wireless and T-Mobile. Further, he adds
another critical variable to the analysis to reflect the fact that not only do the carriers’
relative penetrations of smartphones vary (with Verizon Wireless being the laggard
among national carriers) but also that the relative usage per smartphone is widely
divergent between the carriers. As he explains:

T-Mobile’s users make the most intensive demands, averaging approximately
1700 MB per month, according to a Wall Street Journal article. This figure is
50% higher than the next highest, Sprint’s 1200 MB/subscriber/month; it ts nearly
twice Verizon Wireless' figure (902) and more than twice AT&T's (724).°

As Mr. Roberson points out, this factor must also be considered when assessing spectral
efficiency because a carrier whose smartphone users make greater per capita data
demands is more efficient even if it otherwise serves the same number of users and has
the same relative smart phone penetration. Moreover, as he notes: *[Bloth this and the
smartphone mix correction are important in light of the Commission’s policy of fostering
broadband wireless, since together, they fairly take into account the fact that some
carriers are significantly farther along than others at bringing broadband to their users.”™
Mr. Roberson also provides an Appendix containing the raw data relied on in his study,
to enable the Commission to more fully understand his results,

Mr. Roberson’s analysis only further underscores T-Mobile's previous showing that
Verizon Wireless® so-called “spectrum efficiency’ anaIyms is overly simplistic. As he
summarizes with regard to the Top 50 wireless markets:’

: See e.g., April 18, 2012 Letter of T-Mobile to Marlene H. Dorich, WT Docket No,
12-4; April 20, 2012 Letter of T-Mobile to Marlene H. Dorich, WT Dockel No. 12-4; May 1,
2012 Letter of T-Mobile to Marlene H. Dortch, WT Docket No. 12-4,

3 Roberson Supplemental Declaration at para. 12, citing “Confessions of an iPhone

Data Hog,” Wall Street Jouwrnal, 27 January 2012.

4 Roberson Supplemental Declaration at para. 4.

’ His analysis excludes San Juan, Puerto Rico, since Verizon Wireless does not

provide wireless service using its own network there. Roberson Supplemental Declaration at
para. 5, footnote 1.
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Corrected ... for smartphone usage as well as mix, the analysis shows that
T-Mobile, with its high per capita smartphone data usage, is the [spectrum
efficiency] leader in many markets [26], with Verizon Wireless now coming in
third, after Sprint. Finally, when the correction for spectrum propagation
characteristics is made, Verizon Wireless leads in only two of the Top 50
markets, putting it in last place among the four largest carriers.”

Verizon Wireless' Attempts to Refute T-Mobile's Showings on the Differing
Efficiency of Low and High-Band Spectrum Are Facially Meritless - and Indeed
Are Directly Contrary to Its Own Oft-Repeated Position

Although T-Mobile’s previous submissions had already conclusively showed the
speciousness of Verizon Wireless’ claim as to its alleged spectrum efficiency, Verizon
Wireless continues to parrot that ¢laim as though repetition alone will lend it the truth
that it otherwise lacks. Thus, in its May 2 Letter and May 21 Letter, Verizon Wireless
once again repeated this claim and attempted to brush aside T-Mobile’s demonstration of
the fatal flaws in the Verizon Wireless analysis, but its purported criticisms of Mr.
Roberson’s corrections are far wide of the mark.

In both its May 2 Letter and its May 21 Letter, Verizon Wireless asserted that it would
not do to recognize - as T-Mobile had done — that different spectrum types have
different propagation characteristics in assessing efficiency. This is odd, because
Verizon Wireless has said exactly the opposite over and over again. For example, its
Senior Vice President and Chief Technology Officer has said in so many words that “700
MHz Delivers Superior Coverage™ and that Verizon Wireless has a “Spectrum
Advantage™ because “Lower Frequencies Drive Enhanced Performance,” citing “better
in-building penetration™ and “increased coverage,” and “more efficient use of the macro”
as compared to higher frequency bands.” Its Chief Executive Officer, Lowell McAdam,
has made similar unequivocal statements as to the superiority of 700 MHz spectrum for
wireless broadband.® And just within the last few days, its Chief Financial Officer once
again reiterated these sentiments, saying “All spectrum is not created equal for all
carriers, So from our holding perspective, with the 700 contiguous megahertz spectrum
that we have, that spectrum is extremely efficient. The propagation of that spectrum into
buildings is very high. so you don’t need as much, quote, cell splitting or build out that

. Raoberson Supplemental Declaration at para. 14 (emphasis in original).

! Id

' See Barclays Capital, Presentation of Lowell McAdam, dated May 26, 2010, at pp. 7,
8, 13; Wells Fargo Securities Technology, Media & Telecom Conference, Presentation of
Tony Melone, Verizon Wireless, dated Nov. 10, 2010, at pp. 1, 12-13. Copies of the
relevant excerpts from Mr. Melone’s and Mr. McAdam’s presentations are attached hereto as
Exhibit 2. Given the number of times and variety of forums in which Verizon Wireless has
taken the same position one can only believe that Verizon Wireless' sudden switch to the
opposite view is one of pure convenience, and one which it can be expected to reverse again
when expedient.
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you would need from other types of spectrum. So from a 700 megahertz it’s really
efficient spectrum.™

Yet its May 2 and May 21 Letters seem to have been written in a different universe. In
them, Verizon Wireless asserts that the Commission should simply ignore this well-
established difference because “there is no objective or accepted way in which to ‘weigh’
various spectrum bands.”"" In fact, there is an objective method for doing so, and in his
original Declaration in this proceeding, Mr. Roberson, T-Mobile's expert witness,
elucidated and justified this method in considerable detail."! Notably, in its May 2 Letter,
Verizon Wireless did not even attempt to provide any analytical basis for doubting the
method described by Mr. Roberson, nor has it provided any such basis anywhere else."

Verizon Wireless' Attempts to Brush Off T-Mobile's Showings on the Effects of
Smartphone Penetration Reveal Its Inability to Refute Them Substantively,
Inasmuch As Verizon Wireless Has Already Recognized in This Proceeding That
Smartphones’ Bandwidth Demands Are Many Times Those of Feature Phones

In its May 2 and May 21 Letters, Verizon Wireless also attacked T-Mobile’s use of
differing smartphone penetration levels in correcting the analysis.” Again, Verizon
Wireless did not deny that smartphones make much greater usage demands than other

4 Remarks of Fran Shammo, Chief Financial Officer, Edited Transcript, Verizon at

Barclays Capital Global Technology, Media and Telecommunications Conference, May 23,
2012, p. 3, available at:
http:/fwww2 2 verizon.com/ide/groups/public/documents/adacct/barclays_vz.pdf.

& May 2 Letter at 11; May 21 Letter at 4,

Declaration of Dennis Roberson, attached as Exhibit A to Reply of T-Mobile, LISA,
Ine. to Opposition to Petition to Deny, WT Docket No. 12-4, filed March 26, 2012
{“Roberson Declaration™).

12

Verizon Wireless also blurs the distinction between weighting for purposes of the
spectrum screen and weighting for purposes of the efficiency analysis. May 2 Letterat 7, 12
As T-Mobile’s expert witnesses explained, these are distinet analyses engaged in for separate
purposes. The first is an economic analysis of the disparate effects on competition of having
a great deal of low-band spectrum versus having the same amount of high-band spectrum,
The second is a technical analysis of the differing propagation characteristics of high- and
low-band spectrum and their divergent effects on efficiency, See Declaration of Peter
Cramton, attached as Exhibit C to Reply of T-Mobile, USA, Inc. to Opposition to Petition to
Deny, WT Docket No, 12-4, filed March 26, 2012, at para. 15; Roberson Declaration at
paras. 10-11. While the two are related (in that technical efficacy is obviously one of the
factors that goes into market value and competitive effects), they do not depend on each
other, Thus, for example, even if the Commission were to decide for procedural or other
reasons not to weight the spectrum for purposes of calculating the screen, that would
nevertheless have no bearing on the technical differences which, as Mr. Roberson showed,
invalidate Verizon Wireless’ over-simplistic efficiency showing.

i May 2 Letter at 12; May 21 Letter at 4.
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phones — as it could not, since its own pleading says that smartphones have as much as
335 times the bandwidth usage of other phones. Nevertheless, Verizon Wireless argued
that this undeniable fact should be ignored because: “smartphone penetration obviously
changes over time and has been increasing for all providers, including Verizon Wireless.
This metric also is far too fleeting to have merit.”"" This is a particularly disingenuous
argument. The original Verizon Wireless “analysis” purported to compare the carriers’
historic efficiency performances at a given moment in time. Thus, it is entirely
appropriate to compare smartphone penetration at a particular moment in time, and the
fact that smartphone penetration will change in the future is irrelevant, In any event,
even Verizon Wireless admits that it is changing for all providers — and provides no
reason for believing that the relative disparity between providers does not continue to
exist.”” In fact, T-Mobile’s smartphone penetration has recently increased to
approximately 60% of contract customers. As Mr. Roberson explains in his
Supplemental Declaration, this would increase T-Mobile’s efficiency rating, but because
similarly updated data are lacking for other carriers, he uses T-Mobile’s Frevious 50%
number to permit an apples-to-apples — and conservative -- comparison. ¢

EETT T

Certain information contained in the Roberson Supplemental Declaration is confidential
and each page of the non-redacted version of this filing has been marked as
“CONFIDENTIAL INFORMATION - SUBJECT TO PROTECTIVE ORDER IN WT
DOCKET NO. 12-4." Each page of the redacted version of this filing is marked as
“REDACTED - FOR PUBLIC INSPECTION,” Pursuant to the Protective Order, two
copies of the confidential version of this filing are being delivered to Ms, Sandra K.
Danner of the Broadband Division of the Wireless Telecommunications Bureau. One
copy of the confidential version and two public, redacted version of this filing are being
filed with the Secretary’s Office. Finally, one copy of the public redacted version of this
filing is being filed electronically through the Commission’s Electronic Comment Filing
System, A copy of the public redacted version of Exhibit | hereto was also provided
under separate cover to Jim Schlichting of the Commission’s Staff on May 29, 2012,

& May 2 Letter at 12; see also May 21 Letter at 4 (“Every provider's smartphone

penetration obviously changes over time and has been increasing for all providers, including
Verizon Wireless. Basing efficiency metrics on smartphone penetration is both highly
complex and hopelessly static.”).

1 Indeed, by ignoring smartphone penetration and data demands in favor of an analysis

that simply equates smartphones and feature phones, Verizon Wireless would effectively
point its own analysis at an obviously obsolete historic period — the period in which no
carrier’s customers had any smartphones,

e Roberson Supplemental Declaration at Table 6, footnote 5.

ASTA932692.4



REDACTED - FOR PUBLIC INSPECTION

Marlene H, Dortch, Secretary

Federal Communications Commission
May 30, 2012

Page 6

Should any additional information be required with respect to this submission, please do
not hesitate to contact me.

Very truly yours,
/s Jean L. Kiddoo

Jean L. Kiddoo
Counsel to T-Maobile USA, Inc,

Attachments;
Exhibit 1: Supplemental Declaration of Dennis Roberson
Exhibit 2: Verizon Wireless Statements on 700 MHz

cc (by hand): Sandra Danner (2 copies of Confidential Attachment)

ce (by email):

Jim Bird Louis Peraetz
Sandra Danner Tom Peters

Neil Dellar Joel Rabinovitz
Angela Giancarlo Eric Ralph

Rick Kaplan Jim Schlichting
Zachary Katz Austin Schlick
Evan Kwerel Susan Singer
Paul LaFontaine Marius Schwartz
Charles Mathias Michael C. Smith
Kate Matraves Joel Taubenblatt
Virginia Metallo Thuy Tran

Paul Murray Aleks Yankelevich

Bingham McCutehen LLP
hil‘lgham_(nm ATAFI2692.6
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Exhibit 1

Supplemental Declaration of Dennis Roberson
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Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, DC 20554

In the Matter of )

)
Application of Celleo Partnership d/b/a )
Verizon Wireless and SpectrumCo LLC )
For Consent To Assign Licenses ) WT Docket No. 12-4

)
Application of Cellco Partnership d/b/a )
Verizon Wireless and Cox TMI Wireless, LLC )
For Consent To Assign Licenses )

SUPPLEMENTAL DECLARATION OF DENNIS ROBERSON

l. I, Dennis Roberson, am the Founder, President and CEO of Roberson and
Associates, LLC. On March 26, 2012, I submitted a Declaration attached as Exhibit A to the
Reply of T Mobile, USA, Inc. to Opposition to Petition to Deny, WT Docket No. 12-4, filed
March 26, 2012. My experience and qualifications are described in that Declaration.
Summary

2. In this Supplemental Declaration, | will provide additional data and analysis to
address contentions made repeatedly in this proceeding by Verizon Wireless, SpectrumCo and
Cox TMI Wireless (“Applicants™), regarding Verizon Wireless® purported (but, in fact, illusory)
superiority to other carriers in the efficiency with which it makes use of spectrum in providing
wireless service. As in my original Declaration, | will discuss Applicants’ assertion that Verizon
Wireless is more spectrally efficient under two alternative metrics: the first being the ratio of
customer connections per MHz of spectrum (which | refer to herein as “Metric E;™) and the

second being the ratio of spectrum share to customer connections share (which 1 refer to herein
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as “Metric E;™). Applicants have attempted to show that, by both these measures, Verizon
Wireless is more efficient in its use of the RF spectrum than other providers. [ showed in my
original Declaration that Applicant’s analysis as to both these metrics is so flawed as to render it
useless for meaningful analysis. | showed when their analysis is corrected to address merely the
most obvious of these flaws, it shows that Verizon Wireless is significantly less efficient than T-
Mobile, particularly in the most spectrally constrained top markets.

3. Under my supervision and direction, Roberson and Associates has now
supplemented and further refined its analysis and comparison of the spectrum efficiency of the
T-Mobile and Verizon networks in the Top-50 cellular market areas under each of these two
measures. As before, we correct for several critical errors in Applicants’ analysis by: (i)
removing from each operator’s allocation spectrum it does not yet have, (ii) analyzing the data
on a market-by-market basis rather than merely in the aggregate, (iii) correcting for the different
network demands imposed by smartphone users compared to featurephone users, and (iv)
correcting for the relative spectrum efficiency differences between high and low-band spectrum.

4, However, we also provide a comparison with the other two of the four largest
carriers, adding AT&T and Sprint to the mix. In addition, we add another important variable to
the analysis: the fact that not only do the carriers’ relative penetrations of smartphones vary (with
Verizon Wireless lagging the others) but also the relative data usage per smartphone is widely
divergent between the carriers, For the most accurate account, this factor, too, must be
considered, for a carrier whose smartphone users make significantly greater per capita data
demands will be more efficient even if it serves the same number of users with the same relative
smartphone penetration. Moreover, both this and the smartphone mix correction are important in

light of the Commission’s policy of fostering broadband wireless, since together, they fairly take
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into account the fact that some carriers are significantly farther along than others at bringing
broadband to their users.

5. In the discussion of the analysis and results below, I describe the mathematical
methods we used in making not only the corrections we previously reported, but also the new
correction described above. [ also present graphs and tables comparing the spectral efficiency of
the Verizon, T-Mobile, Sprint and AT&T networks. Figures 1-8 compare the spectral efficiency
performance of these carriers’ networks in the Top 50 markets® using Metric E;: subscribers per
MHz of bandwidth. In these Figures, a higher spectral efficiency number indicates better
performance. As before, our graphs, unlike Verizon's flawed analysis, properly exclude from
each operator’s allocation spectrum that it does not yet have.* Figures 9-16 then compare the
efficiency of the four networks in the Top 50 markets using Metric 2: that is, the ratio of the
spectrum-share to customer-connections share. In Figures 9-16, a lower ratio indicates better
performance. In each of these analyses, we proceed in the following sequence. In each of the
two groups of Figures, we first provide, as a baseline, the raw analysis results under each
spectrum efficiency metric, but not calculated on an aggregate basis as in the Applicants’ invalid
analysis, but on a market-by-market basis and removing from each operator’s allocation
spectrum that it does not yet have (referred to as “Scenario 0). Then, we correct the analysis by
adjusting for the carriers’ differing smartphone penetrations: i.e., the percentage of all

subscribers using smartphones, and present the results making only this correction (the analysis

! The analysis does not include San Juan, Puerto Rico, since Verizon Wireless does not use its own network
to provide service there,

2 Although the transfer of AT&T spectrum to T-Mobile has very recently been approved, obviously T-
Mobile has not yet meaningfully begun to deploy this spectrum. The data upon which our (and Verizon Wireless”)
analysis is based concerns periods prior to the transfer and so this “break-up™ spectrum is properly counted in
AT&T’s column rather than T-Mobile’s. We do include Sprint’s BRS spectrum in its column, since Sprint’s
deployment of this spectrum is well under way.

ASTHERGST L
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making only this correction referred to as “Scenario 1™). Next we layer on the correction for the
differing smartphone per capita usage rates, and present the results showing the cumulative effect
of both these corrections (referred to as “Scenario 2). Last, we overlay the adjustment for the
effects on efficiency of the differing propagation characteristics of low-band and high-band
spectrum and show what conclusions are reached if all three corrections are made (referred to as
“Scenario 3"). In addition, we supply below a list of the references we used (which are referred
to in this Supplemental Declaration by list number), as well as an Appendix containing raw data
used in developing and correcting the analysis.

6. The following Tables 1 and 2 summarize the market-by-market and corrected
analysis results, under each of the three correction scenarios described above, for Metrics I and

Es, averaged across the top 50 CMAs, respectively. Green highlight indicates best of the four

carriers for that scenario and red highlight the worst.

Seenario Smart- Smart- Spectrum Verizon ATET Sprint T™MUS
phone Mix phone Correction
Correction Daia
Correction
0 No No No 1A 9.47 w0 .72
1 Yes No No 10.32 (£33 ] 9.51
2 Yes Yes No Wad 9.42 11.04 1560
3 Yes Yes Yes L N1 12.21 18.91 320
Table 1: Metric E; Average Efficiency (Top 50 CMAs, excluding Puerto Rico)
Scenario Smart- Smart- Spectrum Verizon AT&ET Sprint T™MUS
phone Mix | phone Data | Correction
Correction | Correction
0 No No No L7807 0.8405 [ 1.0423
1 Yes No No 0.7807 06021 0.8430 08453
2 Yes Yes No [EH 0.8450 0.7216 05184
3 Yes Yes Yes 07180 06510 0.4207 vasm

Table 2: E; Metric Average Efficiency (Top 50 CMAs, excluding Puerto Rico)

ASTI5649T 1
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T Another possible scenario is that presented by T-Mobile personnel to the
Commission’s Staff in a meeting on May 11, 2012, in particular slide 7 of the presentation made
at that meeting.?, That slide was prepared based on our previous analysis but applies the first
refinement that we have made here — the addition of AT&T and Sprint. When it was prepared,
we had not yet had the opportunity to complete our second refinement (adding smartphone usage
differences): it does apply the smartphone mix and spectrum corrections. To avoid needless
verbosity, we have not included that intermediate refinement in our detailed analysis here.
However, it can be summarized as follows in Tables 1-A and 2-A, and is fully consistent with

the conclusions we reach as to Scenarios 2 and 3 here.

Smartphone Smartphone Spectrum Verizon AT&T Sprint TH™LUS
Mix Iata Correction
Correction Correction
No Yes Yes [ EET 17.13 16.19 e
Table 1-A: E; Metric Average Efficiency (Top 50 CMAs, sans Puerto Rico)
Smartphone Smartphone Spectrum Verizon ATET Sprint T™US
Mix Data Correction
Correction Correction
No Yes Yes 6354 0.4639 04915 04227

Table 2-A: E; Metric Average Efficiency (Top 50 CMAs, sans Puerto Rico)

8.The matrices in Table 3 below show how the carriers stack up on a “Best”™ (green) and
“Worst"” (red) basis in the Top 25 CMAs under each of the three corrected scenarios under

Metric 1.

: See May 15, 2012, Letter of T-Mobile to Marlene H. Dortch in this dockel, regarding this
meeting, and slide 7 of the presentation attached thereto. For ease of reference a copy of this slide 7 is attached
as Attachment A hereto
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Table 4: Scenario 2 Summary, Best and Worst Analysis by Market, Metric E,.
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Table 5: Scenario 3 Summary, Best and Worst Analysis by Market, Metric E.

Corrections to Efficiency Metric E;

9. As discussed in my original Declaration, it is well known that the data and
bandwidth consumed by a smartphone is many times that of a feature phone. For example,
Verizon Wireless itself supports the statement that smartphones on average consume as much as
35 times the bandwidth consumed by feature phones. (See reference [2].) It is therefore clear
that a carrier with a higher mix of smart to feature phones must make more efficient use of their
spectrum (all other factors assumed to be equal).

10. We have analyzed this phone mix impact on spectrum usage.
Mathematically, the first order correction for spectrum loading on a network, as a function
simply of the percentage of all users who are smariphone users, can be expressed as follows.

B =0t K*Os,

where:

ASTIO 971



REDACTED - FOR PUBLIC INSPECTION

B = total spectrum loading (1 = equivalent loading by only feature phones)
Or= proportion of feature phones
0, = proportion of smartphones (note O + 0, = 1)
K = data usage multiplication factor of smartphone over a feature phone
We have defined a spectrum use efficiency metric (E,) which is calculated for a specific carrier, and
which can be expressed as follows:
Ep = R*M, / (F* W), with units k-Sub/MHz, where:
M; = Number of subscribers served by the carrier in CMA number i (k-Sub)
F; = carrier spectrum holdings in CMA number i (MHz)
R = the relative subscriber correction factor for the carrier as compared to a
reference value of 14.6 (the value for a 40%/60% smart/feature phone mix with a
35x smartphone multiplication factor with respect to a feature phone).
Reurrier = Bearrier / 14.6
W; = spectrum band value correction for CMA i
i = ordered index of top 50 U.S. CMAs (Puerto Rico excluded), 1=largest CMA.
The averaged efficiency of a given carrier across all CMAs is calculated as follows.
f';f.r - zﬂi;{ E-',if""f?
11, Ifthe subscriber phone mix is included and the smartphone multiplication factor
is simply fixed at 35x, per Verizon Wireless' above-cited estimate, the following data and

parameters are used (see references [4] and [5]).Y It should be noted that these were the same

factors that were used in the smartphone mix correction in my original Declaration.

4 A smartphone multiplier of 35x implies a feature phone bandwidth use equivalent to 30 MB/Mo. which
represents data and voice usage.

ASTANEH407.
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Subsecriber Mix Verizon T™MUS® ATET Sprint
Smart / Feature Phone %% 40% £ 6O S0%/ 50% 5700/ 43% 66%0/ 34%
Avg. Smartphone Data 1025 1025 1025 1025
Usage (MB/Ma.)"
Smariphone 350 350 350 3350
Multiplication Factor
Rurvier 1.0 1233 1.397 1.603

Table 6: Data and Parameters for Scenario 1, Metric E1 (Corrections: SP
Data-NO, SP Mix-YES, Spectrum-NO)

12.  However, data also exists that shows that the carriers’ respective smartphone
users do not all use the same amount of data on a per-user basis. T-Mobile’s users make the
most intensive demands, averaging approximately 1700 MB/subscriber/month, according to a
recent Wall Street Journal article [5]. This figure is 50% higher than the next highest, Sprint’s
1200 MB/subscriber/month; it is nearly fwice Verizon Wireless’ figure (902
MB/subscriber/month) and more than twice AT&T's (724 MB/subscriber/month). The analysis
can — and should — be further corrected for this difference. Thus, if the subscriber phone mix is
included and the smartphone multiplication factor is varied to reflect these per carrier basis

differences, the following data and parameters are used (see references [4] and [5]):

Subscriber Mix Verizon T™MUS ATET Sprint
Smart { Feature Phone %a 40% ! 60% 50% / 50%% 5T%/ 43% 66% / 34%
Avg. Smartphone Data 02 1704 724 1200
Usage (MB/Mo.)
Smartphone 30.80 58.05 .t s 4098
Multiplication Factor
Rrrrier 0.385 2.020 0995 1876

Table 7: Data and Parameters for Scenario 2, Metric E1 (Corrections: SP Data-
YES, SP Mix-YES, Spectrum-NO)

! We understand that T-Mobile’s smartphone penetration has more recently increased to approximately
60% of contract customers. However, since we do not have such recent data for all carriers, we use the 50% factor
for T-Mobile here to permil an apples-to-apples comparison. Mote that T-Mobile's efficiency measure here would
increase considerably if we used the 60% number, 50 our approach is also conservative.

% This constant value of 1025 MI/Mo. was calculated as the aggregate monthly smartphane traffic divided
by the total number of smariphone subscribers across the four carriers based on the information contained in
references [4] and [5).
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13, The results of our corrected analysis under Metric E; are shown graphically in
Figures 1-8 below, Each of the four scenarios is represented by two graphs, the first for the Top
25 CMAs (except Puerto Rico) and the second for CMAs 26-50. The test of Verizon Wireless'

claim that it is the most efTicient user of spectrum can be tabulated as follows:

Top 50 Markets - TMUS Verizon AT&T Sprint
BEST in Market

Scenario O (Uncorvected 2 25 22 0
Market-by-market)

Scenario 1 (Smartphone 4 14 29 2
Mix Correction Only)

Scenario 2 (Smartiphone 26 9 4 10
Mix and Usage

Corrections Only)

Scenario 3 (Smartphone 34 2 3 10

Mix and usage and
Spectrum Corrections),

Table 8: Metric E; Best by Market (Top 50 CMAs, excluding Puerto Rico)

14.  Ascan readily be seen, only in the uncorrected market-by-market analysis does
Verizon efficiency match the efficiency of the other carriers. Making even the simplest
correction -- that for smartphone mix — puts Verizon Wireless far behind AT&T in the number
of Top 50 markets in which it leads. Corrected further for smartphone usage as well as mix, the
analysis shows that T-Mobile, with its high per capita smartphone data usage, is the leader in
many markets, with Verizon Wireless now coming in third, after Sprint. Finally, when the
correction for spectrum propagation characteristics is made, Verizon Wireless leads in only two
of the Top 50 markets, putting it in last place among the four largest carriers. Because these
results are disaggregated by market, they are more revealing than the averaged results set forth in

Table 1 above, but both trend in the same direction.
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Efficiency Plots

Scenario 0, Metric E;: Corrections: SP Data-No; SP Mix-No; Spectrum-No

|
BRS] " T-Mohile (Pre-Al

Figure 1: Scenario 0, Metric E; (Corrections: SP Data-NO, SP Mix-NO, Spectrum-NO)
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CMA 26 - 50

K-Suls / MHz

Son Ao, T —

Kansas City, MO-KS __— ,
Orlande, FL ‘

Indignapolis, IN
Cincinnatl, OH-KY-IN

| Salt Lake City-Ogden, UT ©

Austin, TX

Columbus, OH |

Mibwaukes, Wi -

‘ Mashville, TN ]

| Charlotte, NC
sacksonville, FL ;
Raieigh-Durham, N I——

West Palm Beach, FL IH ' _ | i

Greensboro, NC ; | | | !

! Martford, €T | . | |

\ . |
Butfalo, NY . ‘ |
Norfolk, VAINC — . ‘ ' . |
! Y
New Orleans, LA P

Loutpville, Ky-iy e

Rochester, NY _E—:_ _ | |

! B \erizon [Pre-4) MATAET (Pre-A} Sprint (with BRS) = T-Mobile (Pre-a)

Figure 2: Scenario 0, Metric E; (Corrections: SP Data-NO, SP Mix-NO, Spectrum-NO)
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Scenario 1, Metric E;: Corrections: SP Data-No; SP Mix-Yes; Spectrum-No

p—

|

|

1"'"”“

AL

11

l {with BRS) ™ T-Mabile {Pre-A)

3

Figure 3: Scenario 1, Metric E; (Corrections: SP Data-NO, SP Mix-YES, Spectrum-NO)
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CMA 26 - 50

k-Sub / MHz

San Antonio, TX = - |
Kansas City, MO-X5 m
— *I .
' Orlando, FL z—_‘_—

Cleveland, OH

Indianapolis, IN

4 : ' i
Cindinnati, OHKY-IN ﬁ-

: I_ T ——
Ealt Lake City-Ogden, UT 7 1

Austin, TX

Columbus, OH

Milwaukeae, WI
e ——

Charlotte, NC
Jacksonville, FL

|

| Raleigh-Durham, NC
West Palm Beach, FL
I Greensboro, NC

Hartford, CT

Memphis, TN-AR-M3

Oklahoma City, OK
Buffalo, NY

Morfolk, VASNC

Mew Orleans, LA

Louisville, K¥-IN

Rochestar, NY

B\erizon (Pre-A]  MATAT (Pre-A] Sprint {with BAS)  ® T-Mokile (Pre-a}

Figure 4: Scenario 1, Metric E; (Corrections: SP Data-NO, SP Mix-YES, Spectrum-NO)
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Scenario 2, Metrie Fy: Corrections: SP Data-Yes; SP Mix-Yes; Spectrum-No

|

n

AP

LU

| [with BRS) ™ T-Mobile (Pre-A)

Figure 5: Scenario 2, Metric E; (Corrections: SI” Data-YES, SP Mix-YES, Spectrum-NO)
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CMA 26 - 50
| k-Sub f MHz
o 2 4 3 B 10 12 1
San Antonia, TX &f E——
Kansas City, MO-KS =

|
|
| 1 ) ' '
| San Jose, CA 7 ! ‘
| Oriano,rL_ e

i, ' |

Cleveland, OH

Iindianapolis, IN

Salt Lake City-Ogden, UT °

‘ Cincinnati, OH-KY-iN 2

Austin, TX
Columbus, OH |
I Mibwaukee, Wi . I
Nashville, TN .. |
Charlotte, NC ‘
Iacksonville, FL '
Raleigh-Durham, NC m . |
| West Paim Beach, FL E | |
[ Greenshoro, NC ; | ! |
s 1 — ]
Memphis, TN AR e '
oklshoma City, O T — i e — ! |
. Buffale, NY E:' i | I
| Norfolk, VA/NC __ ' I . |
 Neworeons 1 S e |
Louisville, KY-IN _—:
Rochester, NY EI— |

BVerizon (Pre-A] WATET (Pre-A) Sprint {with BRS} B T-Meobile (Pre-a)

Figure 6: Scenario 2, Metric E; (Corrections: SP Data-YES, SP Mix-YES, Spectrum-NO)
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Scenario 3, Metric E;: Corrections: SP Data-Yes; SP Mix-Yes; Spectrum-Yes

!

E

.Frwpprprrr

I.rmr]q Ir || I r| [||

BRS] ™ T-Mobile [Pre-4)

Figure 7: Scenario 3, Metric E; (Corrections: SP Data-YES, SP Mix-YES, Spectrum-YES)
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CMA 26 - 50

k-Sub [ MHz

San Antonig, TX

Kansas City, MO-K5

San lose, CA |
Orlando, FL
Cleveland, OH

indianapolis, IN !
Cincinnati, OH-KY-IN |
Salt Lake City-Ogden, UT
Austin, TX

Columbus, OH
Milwaukee, Wi
Mashville, TH
Charlotte, NC

Jacksomwlle, FL 5
Raleigh-Durham, NC
West Palm Beach, FL S

Greenshoro, NC 5

.
Memphis, Tvas ves S |

W

—

Oklahoma City, OK

Buffalo, NY

Norfolk, VA/NC ;'_ | : |
| NewOrdeans A IS | | | |
| Louisville, KY-IN h | | |
Rochester, Ny T | | |

EVerizon (Pre-A] SATAT (Pre-A) Sprint (with BRS) = T-Mobile (Pre-A)

Figure 8: Scenario 3, Metric E; (Corrections: SP Data-YES, SP Mix-YES, Spectrum-YES)
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Corrections to Efficiency Metric E;

15.  As with Metric E;, we have also prepared a corrected analysis using Verizon
Wireless® proposed Metric E;. making the same three corrections as we made above for Metric
E;. The mathematics works as follows. Note that the calculations and parameters reflect the
characteristics of each specific carrier. §;is the “Spectrum Share” metric for CMA number i, and
St is the total “Spectrum Share” across the top 50 U.S. CMAs. ) is the “Customer Share”
metric for CMA number 7, and Cr is the total “Spectrum Share™ across the top 50 U.5. CMAs.
Thus:

8= W*F /R* Fy

Ci=M;/ Py

and:
Sr=2% 1 (W F*P,) / B 1o (R¥F1*P)
Cr=2%0t Mi/Z¥ 11 P,

where:

R = the relative subscriber correction factor for the carrier as compared to a
reference value of 14.6 (the value for a 40%/60% smart/feature phone mix with a
35x smartphone multiplication factor with respect to a feature phone).

R{.‘amer = Bl‘.’.hm'er-f l"fﬁ
W; = spectrum band value correction factor in CMA i
F; = carrier spectrum holdings in CMA number { (MHz)

Fr= the total available spectrum for carrier use in a CMA (= 399 MHz for all
CMAs)

M, = Number of subscribers served by the carrier in CMA number i

P; = total number of Pops in CMA number §

I This does not include PCS G-block spectrum that Sprint has not fully deployed.
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i = ordered index of top 50 U.S. CMAs (Puerto Rico excluded), |=largest CMA.
Ey; is the inferred Verizon efficiency metric for CMA number i, and £y, ris the inferred total
Verizon efficiency metric across the top 50 U.5. CMAs.
Eyi=S8/C
Esp=87/Cr
16. As above for Metric Ey, the results of our corrected analysis under Metric E; are
shown graphically in Figures 9-16 below. To each of the four scenarios is devoted two graphs,
the first for the Top 25 CMAs (except Puerto Rico, where Verizon Wireless does not provide

service using its own network) and the second for CMAs 26-50. The results can be tabulated as

follows:

Top 50 Markets -- TMUS Yerizon AT&T Sprint
BEST in Market

Scenario 0 (Verizon 2 25 n ]
Wireless U ncorrected)
Scenario | (Smartphone 4 14 9 2
Mix Correction Only)
Scenario 1 (SmartpPhone 26 9 4 10
Mix and Usage
Correctinns Only)
Seenario 3 (Smartphone i 2 3 1
Mix and usage and
Spectrum Corrections),

Table 9: Metric E; Best by Market (Top 50 CMAs, excluding Puerto Rico)

17.  The results here for Metric E; are fully consistent with those shown above for
Metric E;. Here again, enly in the uncorrected market-by-market analysis does Verizon
efficiency match that of the other carriers. Making only the correction for smartphone mix again
puts Verizon Wireless well behind AT&T in the number of Top 50 markets in which it leads.
Corrected further for smartphone usage, the analysis again shows that T-Mobile is the leader in
far and away the most markets, with Verizon Wireless now coming in third, after Sprint. Finally,

adding the correction for spectrum propagation characteristics is made, Verizon Wireless again
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leads in only two of the Top 50 markets, putting it in last place among the four largest carriers.
As before, though these results are disaggregated by market, and therefore are more revealing

than the averaged results set forth in Table 2 above, both trend in the same direction.®

£ Note that the T-Mobile and Verizon Wireless bars in Figures 11 and 12 match those from Table 5 in my
original Declaration. For this scenario, the analysis is the same, but AT&T and Sprint have been added.
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Efficiency Plots

Scenario 0, Metric Ez: Corrections: SP Data-No; SI* Mix-No; Spectrum-No

‘ Al-25

I

i

N[\ll

”

I

| | | ‘
‘ B yerizon (Pra-A)  WATAT (Pre-a) Sprint (with BRS) W T-Mobile (Pre-a) |

Ui

Figure 9: Scenario 0, Metric E; (Corrections: SP Data-NO, SP Mix-NO, Spectrum-NQ)
(smaller is better)
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(Pre-A) ®ATET (Pre-A) Sprint {with BRS} @ T-Mokbdle [Pre-A) |

Figure 10: Scenario 0, Metric E; (Corrections: SP Data-NO, SP Mix-NO, Spectrum-NO)
(smaller is better)
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Scenario 1, Metric E;: Corrections: SP Data-No; SP Mix-Yes; Spectrum-No
| )
‘ Al-25

I

Py

il

Everizon {Pre-A)  WATAET (Pre-A)  Sprint {with BRS) S T-Mobile (Pre-A)

Figure 11: Scenario 1, Metric E; (Corrections: SP Data-NO, SP Mix-YES, Spectrum-NO)
(smaller is better)

ATARSRANT 1



REDACTED - FOR PUBLIC INSPECTION

— .

| (Pre-a)  WATET (Pre-a) Sprint (with BRS) = T-Maobile (Pre-A)
|

Figure 12: Scenario 1, Metric E; (Corrections: SP Data-NO, SP Mix-YES, Spectrum-NO)
(smaller is better)
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Scenario 2, Metric E;: Corrections: SP Data-Yes; SP' Mix-Yes; Spectrum-No

|

i

Wﬂuw

|

i

i

I

-A)

Figure 13: Scenario 2, Metric E; (Corrections: SP Data-YES, SP Mix-YES, Spectrum-NO)
(smaller is better)
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rizon {Pre-A)  WATAT (Pre-A) Sprint {with BRS]  ®T-Maobile (Pre-4)

Figure 14: Scenario 2, Metric E; (Corrections: SP Data-YES, SP Mix-YES, Spectrum-NO)
(smaller is better)
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Scenario 3, Metric E;: Corrections: SP Data-Yes; SP Mix-Yes; Spectrum-Yes

25 |

i

i

T

|

|
|
|
i
|
|

B yerizon (Pre-A]  WATRT (Pre-A)  Sprint (with BRS]  ®T-Mobile {Pre-A)

A

Figure 15: Scenario 3, Metric E; (Corrections: SP Data-YES, SP Mix-YES, Spectrum-YES)
(smaller is better)
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{Pre-A) WATET [Pre-A] Sprint (with BRS) S T-Mobile (Pre-A]

Figure 16: Scenario 3, Metric E; (Corrections: SP Data-YES, SP Mix-YES, Spectrum-YES)
(smaller is better)
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Conclusion

18.  In summary, when correct comparisons are made, instead of the incomplete and
therefore misleading ones presented by Applicants, it becomes clear that Verizon Wireless’
claims of greater spectrum ecfficiency are simply wrong, and that Verizon Wireless is not a
leader, but lags the industry in wringing the maximum use out of its spectrum. This is true under
cither metric of network operator efficiency: as measured by either customer connections per
MHz of spectrum or the ratio of operator spectrum share to customer connections share. And it
is true when Verizon Wireless' analysis is corrected for smartphone mix alone, for smartphone
mix plus smartphone usage, or for both smartphone corrections plus spectrum differences.

[SIGNATURE ON NEXT PAGE]
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Pursuant to 28 U.S.C. § 1746, | declare under penalty of perjury under the laws of the United
States that the foregoing is true and correct to the best of my knowledge, information, and belief.

Execuled this 26th day of May, 2012,

O 0 bt

Dennis A. Roberson
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APPENDIX
In the tables that follow, market share data is taken from “Q42011 Market Share Data,” provided
by [***BEGIN CONFIDENTIAL***] [***END CONFIDENTIAL***] to T-

Mobile. Spectrum holdings information is taken from information assembled and prepared by T-
Mobile based on FCC records.
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T-Mobile Data
155310399 Total# Subs 10,250,652

Market | #Subs
Share
138%| 23

T7.0%] 2,804,344
3 16.9%] 1,437,009
a 12A%| 194547
5 206%| 1,160,814
[ 131%] 692,811
il 124%) 608,269
[ Washington, DCMD VA 4,809, 725 0% 50,
9 | DetronAan Arbor, MI 4,733.459] 0.7%| 455,278,
10 | Boston Lowell-Brockton Lawrence MANH 4,508,380{ 11.4%] 514959
11 [San Francisco Oakdand, CA 4,375435] B3N] 364,256

12 [Miami For Lasondale Holiywood, 4,302,210 156%] &7
13 |Phooms, AL 4,087,980 16.0% mﬁ
14 | Minwwrapals St Paul, MW 3,133,944 193%|  e03301)

15 |San Diegn, CA 3,088 345] nrs| e
16 | Dy - Boulder, (D 2,804, 706] 144%] 404285
17 | faltimaore, MD 2,655,604 wsk|  moaz
18 [Seatthe Everetr, WA 21,652,465] 16.6%] 440,790
1|52, Liouis, MO-IL 2,636,325] 01%| 239,761
10 | Lo 55, Petershurg, FL 2,593,519 13.0%] 236,104
21 |5an Juan-Cagusas, PR | r o
27 | Portlond, OR-WA 2,119,008] 12.9%| 260,160
273 |Sacramento, CA 1,971,687 7.68% 154,100
74 [Pittsburgh, PR 1,959,627 7.7%| 151,008
2% |Las Viogas, WY 1,926,5704 163%| 313992
26 |San Artania, TX 1926040 wex| roIn
27 | Karnan City, MO-KS 1867083 176%| 378440
7B [San lose, CA 1813429 3% 15090
79 |Unlardey FL 1787599 123 DN
30 | Cheveskand, OH 1781739) 1W0.%] 181,80
31 [InBanapols, N 1715519 7. 171,525
37 |Cincinmati, OH-KYIN 1689049 9.5% 160,056
0[Sl |k City-Ogeken, UT 1654325 19.0%| 315808
34 | Austin, TX 1641645 124%) 200,004
25 | Cohmnbnrs, 011 1580339 a.9%| 155942
36 | Mihwaukes, W 1568884 6.9%| 108,876
37 | Marshvwille: Davidson, 1N 1571132 A% 6,683
38 | Char ot Gastonia, NC 1349794 6.1% 12,907
39 | lackscrmle, L 128%| 12
A0 | Raleigh Durham, NC 1333905 6.1%|  BLOSK
A1 [Wirsk Pl Beach Boca Raton, FL ~ 1ZEAT| s.0%] 115518
A2 [Garembor Winsion Salem High Point, NC 1227144) S8k 72,286
43 [Harthord-New Britain-Bristol, €T 1200820} B.2%| 98,400
44 | Memphis, TN-ARLMS 1197246 10.1%| 120,981
A5 |[Okdahioma City, OK 1193409 105%] 125143
A 11213559 B.7%| 98,185
AT | Morlolk-Vinginia Beach-Portsmaouth, VANC 1099797 11.7%] 1,308
A8 | Mew Orboans, LA 1097333 6.5%) 71,361
AT | Lontmille, KN 1046107 me%| 110962
50 | Rochester, NY = 1037977 T

ASTRIEA9T. |



REDACTED - FOR PUBLIC INSPECTION
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Verizon Data

¥ 155339399  Total # Subs: 45605703

Market i Subs
Share

1 | Los Angedes-1ong Reach fAnaburin CA 17,174,570 WT%| 5,267,100

7 | e York, WMl Nossau Suffol, NY/Nowark 16,808,740 33.3%| 5,604,981

3 [ Chicago, IL 1,507,565 200%] 1,714,156

4 | Dallas-Fort Worth, TX 6,557,576 11.9% TR,

5 [Heuston, TX 5637,211 201%| 1,190,526

6 | Philadelphia, PA 5,289,675 32| 1727ABA

7 [Adaa, GA 4914273 Z7.9%| 1,343,109

B | Washingon, DC-MD-VA 4800.725) 32.4%] 1558510

0 | Deetroit, A Asbos, M1 4,713 459] ILI%|) 147390
10 | Berton Lowed Brockion Liwrende MANH 4,508 360 A0E%]  1LBITAM
11 Franeren-Oabdend, CA 4,375435] k| 1090887
12 | Miami-Fort Laudes dale- Holywood, 11 4.302.210] £.0%] 346,011
13 [Phoenix, &7 4,057,880 455%]  1,BL089
14 [Minneapols-SU Paul, MN-W 3,133,944 376%| 1178200
15 [5an Dicgn, CA 3,088,346 37E%| 1,012,700
16 | Desrver-Boudcher, 00 2,604,706 2% 109950
17 | Baltimore, MD 2,B5, 604 1% 5H, i
18 [Seattle Everctr, WA 2,652,469 359% 951,945
19 (5t Louis, MO-IL 2,636,325 17.3% An3, 750
70 [ Tampa- St Petersbug, 1L 2,591,519 6N 168,975
21 [San luan Coguas, PR I 0
77 | Portiand, (R-Wa 2,119,028 .u.-EI 138,591
73 [Sacramentn, CA 1,973,687 23.7% A6, 007
24 |Pitsbargh, PA 1,959,627 AR.3% [IIEH]
25 [ Lo Vegas, NV 1986550) 22.6% A34,454
26 |San Antonia, 1X a0 | 101% 195,230
77 |Karcas iy, MOIS 1867083 107%| 367,378
28 [San lose, CA 1813479 nuﬂx_’ AL 95
79 [Orlando, A 1787599 15.5%) IB2E¥
30 | Gk, OH 1781739 531 7% 157
31 [indianapol, M 1715519 EVI 553,367
32 | Gincinnati, OH-K¥-IN 168049 A5.4% 766,180
33 [Sakk Lake City Dgden, UT 1654325 I7.6%|  622,0%
34 [Aumting, X 41615 7% 133,168
35 [Columbas, OH 1580339 435%) 6H7,950
36 | Mibsraukes, W1 1568684 18.07% | 02,978
37 | Nashwille-Dawidson, TH 1521122 1.7% 634, 216
38 | Cherlotbe Gastonia, NC 13497094 A25% ST8,376
30 [1ackscewille, FL 1339750 72.7% 304,572
40 | Raloigh- Durham, NC [EEEE T % AT, Y
A1 [West Palm Beach-Bocs Raton, 1L 1790147 15.5% 200,255
A7 |Greenstono Winston-Sakem- High Peoint, NG 1737144 ALA% S24,013
43 | Hartford-New Britain ristol, CT 1200820 35.8% AFBAD
44 |[Memphis, TN-AR-MS 1197246 18.1% MGG
45 | Oklshoama Cay, OX 1193409 9. 7% 110,334
46 | Bulfalke, NV 1123559 459 s15sr
47 | Nexfolk Vieginia Bach Portsmouth, VAINC W77 A5.7%| 497,461
48 | Nerwr Orleais, LA 1087333 16 179276
49 | Lowtovilie, KT-IN 1046107 2% e
50 |Recheter, NY _ 1037977 515%| 555240
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AT&ET Data

¥ 155339300  Tolal #Subs: 47.237,753

Market # Subs
Share

o Angedes-Long F %] 4,973,870

2 [ Mew York, NY-MIfNassau Suffolk, N Nowark 16,808,740 24.6%| 4142251
3 | Chicaga, IL B,507 565 IRE%| 2434486
A | Dallas-Fort Worth, TX 6,557,576 AGE%| 2067656
5 [ Mouston, 10 5,637,211 A2.2%|  1R135H3
6 | Philadelphia, PA 5 JE0,675 31%| 1644241
7 [Adanta, G 4,914,773 ECR LA IR FEEED
& |Washington, DCMD-VA 4,809,725 %] 1,406,045
9 | Detroi, Ran Arbos, MI 4,733,459 FERL IETCIEE
10 | Beston-Lowell- Brockton-Lawrence- MANH 4,508,360 265%| 1784400
11 |San Francisco Oakland, CA 8,375,435 a42%| 1933333
12 [Miami-Fort Lauderdale Hollywoad, FL 4,302,210 331%| 1,424,730
13 | Phocnio, A7 4,087 a80) 15.2% 623,020
14 | Minneapolis-S2. Paul, MN-W) 3,133,944 21.4% BILALE
15 |Sun Diege, CA 3,088,345 31.3% 967,408
16 | Demer-Bouldes, 00 2 B0, 706 24.6% 00,837
17 | Baltimore, MD 2,555,604 75.3% 71,248
18 [Seanle Evesetr, WA 2,652,469 30.1% 799,714
19 [St. Lowis, MOL 2,636,325 0% 1,007,049
20 | Tampss- St Petessburg, FL 7,593,519 24.1% L 625,104
21 [San huan-Caguas, PR o
27 |Pactland, DR-WA 2119078 4.0% 770,751
23 |Sacramente, CA 1,973,687 A3.5% B3, B18
24 [Pittsbuagh, PA 1,950,627 74.6% 431,910
7% |Las Veggas, WV 1,926,570 30.6%, 590,376
26 [San Antonic, T 1HEDAD 38, 1% 736,730
27 | Kansas City, MO-KS 1B6T083 IR9% 539,631
28 [San Jose, CA 1813429 A44.7% 1,783
29 [ Ovlande, FL 1787590 I6.5% 653,166
30 [Cleveland, OH 1781739 5% 365,563
31 [Indianapis, IN 1715519 36.9% 632,567
32 | Cincinnati, OH-KY-IN 160049 22.1% 372,677
23 | Sl Lake City-Ogden, UT 1654325 75.1% 16,061
24 [Austin, TX 1641645 A3.0% 719,862
25 |Columbus, OH 1580339 22.5% 255,396
36 |Milwaukee, W1 156EEEA 25.4% 398,029
37 [ Nashwilke Devidson, TN 1521132 B 7% 435,873
3B | Charlotte-Gastonis, NC 1349794 74.5% 334,915
39 | Lacksonvilly, FL 1339750 36.0% 481,837
A0 | Raberiggh-Durbesm, NC 1333905 73.1% 307,513
41 |West Palm Beach-Boca Raton, FL 170147 39.7% 512,175
A2 | Greansboro-Winston-Salem-High Point, NG 1737144 22.6% 1601
A3 [Hartford-New Britain Bristol, CT 1200820 IGE% 438,966
A4 {Memphis, TN-AR-MS 1197246 46.1% 55251
A5 [Dklahoma City, 0K 1193400 57.1%, 687,027
A6 | Buffalo, NY 1123550 217% 244,286
AT |Morfolk-Viginia Bessch: Postsmosh, VANC 100097 16.0%) 175,760
A% | New Orleans, LA 1092333 5% A31,829
49 |Loutsville, K¥-IN 46107 ALO% 439,645
50 |Rochester, NY 037977 0% FITELD
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Sprint Data

¥ 155339399  Total ¥ 5ubs: . 30408895

Market # Subs
Share

17,1474, 189%) 3250625

7 | Wew Yok, NY-NIHassas Sulfolk, MY Mowark 16,808,740 F04%| 3421706
3| Chicage, IL 8,507 568 21.7%| 1848405
A |Dallas Fort Westh, TX 6,557,576 17a%] 1319315
5 | Memiston, TX 5,037 211 MLY% 1,153,108
& |Philadelphia, PA 5,289,675 17.1% [ERFE]
7 [Atdanta, GA 4,914,273 15.6% I8
B | Washington, DCMDVA 4,800,725 Mo%| 1153774
G | Detroitf Ann Arbos, M 4,733,459 26.0%] 1731681
10 [Beston Lewell-Brockton Lawrence MANH 4,508 380 14.3% 645,624
11 |San Francisco Cakland, CA A,375A35 135% S0, 0
12 | Miami-Fort Lauderdale Hollywood, FL 4,302,210 19.7% BAT7, 586
13 |Phowniy, AF A, 087,980 15.6% 639,165
14 [Minneapolis-St. Paul, MN-WI 3,133,944 L% 61,105
15 | San Diego, €A 3,088,346 19.5% BOZ,A6B0
16 | Demver-Boulder, (0 2,804,106 14.1% F96,627
17 | Baltimore, MD 2,655,604 24.4% (AT, 044
18 |Seawke Everetr, WA 2,652,469 16.9% 447 E13
19 |St. Louis, MO-1L 2,636,325 24.8% B52,797
20 | Tampa-St. Petersburg, FL 2,593,519 20.6% 533,010
21 |San hun Caguss, PR []
22 |Pertland, OR-WA 7,119,028 13.5% 785,489
23 [Sacramente, CA 1,973,687 13.4% 264,401
24 |Pittskasgh, PA 1,959,627 13.5% 263,655
25 |Las Viegas, NV 1,926,570 19.3% 3,70
26 |San Antonio, TX 192600 27.5% 578,849
27 | Kansas City, MO-KS 1867083 7% 555,137
28 [San doee, CA 1813470 135% 244,902
29 |ehlandu, FL TTRTST 75.4% 454,467
30 [Cleveland, OH 1781730 16.1% 286,766
31 | Indanapls, IN 1715519 217% 107,76
37 |Cincinmnati, DH-KY-IN 1689040 18.7% 306,686
33 |Salt Lake City-Ogden, UT 1654325 14.1% 232,59
24 [Austin, TX 1641645 .0% 393,287
25 |Columbus, OH 1580330 24.1% 381,114
6 |Milwaukes, W1 156EE54 209% 227,570
37 | Nashwille- Davidson, TH 1521132 17.3% 263,786
38 | Charlette-Gastonia, NC 1349794 22.5% 303,854
19 [ ackscmille, FL 1330750 71.3% 285,489
A0 | Rabeigh-Durbam, NC 13905 F4.6% 328,005
41 |West Palm Beach-Boca Raton, FL 1290147 20.3% 762,142
A2 |Greensboro Wirston Sakem- High Paint, NC 1237144 23 7% 793,641
43 |Hartford Mew Britain-Bristel, CT 1200820 18.5% 222,364
44 | Memphis, TN-ARMS 1197246 15.6% 186,477
45 |Oklahoma City, 0K 1193400 13.0% 166,724
46 | Buffalo, NY 1123550 18.0%) 201,552
A7 |Norfolk Viginia Besch- Poramouth, VARC 1099797 24.3% 266,836
A8 |New Urleans, LA f P EEE] 37.5% AN, BB
49 [Louisville, K¥-IN AME107 20.8% 217,748
50 [Rachester, NY ; 1037977 15.5% 160,500
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With BAS Spectrum Heddings
P00 Mz Cellular MR PCE AWS BRS et TOTAL

[] i7i 00 [T 55.5 [T] )
[] B0 ] [ 45,1 [T] RO
[T T8 0 [T 555 [1] e
[1] 175 S0 0| 555 [ i18d)
[T] 184 T [T 555 [T 15
[T 748 T [ 55 [T IR
[0 1K) ) [ 555 [ 1035
[ HA &0 0‘3 435 0.0] 1005
[ 178 w00 o0 S55 (] Ting|
0.0 16,00 400 [T 300 0.0 550,
[ THA ] [ HE] [ E)
(| ot E] o 430 [ 05
[ 70 00 o] S5 [0 1125
[ 185 0 oo S5 [T 1008
[0 158 00 [T S [T 1055
1k | vy Boabdi, OO oo [111] W55 63 on 555 [ 1] E]
17 | Bulvcre, i o 00| W2 300 (11 55.5 [T 107,
1| Seatile Everett, WA [T [0 6.0 a0 oo 0 [0 1115
16| 5¢ Lowks, MOUL o [T 2 A0 oo 555
70| Tarmpa 5t Petersburg, FL [ [ 3 350 (1] 555
1 | Sann - Capal, PR oo L1 8e] iro HLD [iT5] AGE
73 | Pertian, GRLWA oo 0.0 W [ [0 555
73| Sacraments, Oh [T [ A 300 [iT3] A
74| Fitsskurgh, PA [ [0 AEL L] )| a5
75 Las Vegan, WV [T [T T E] [ [ 0
F6| S A i, TE 0.0 [ 11 A0 [T 555
27 | Raram Gity, MO-KS [ | T E] A0 0 555
2B S bvsas, CA [T o.of 1A ETTT [T 555
ErE [ [T 170 375 [T %5
30| Deweland, GH [0 [ 174 3000 [T3] ]
I [nekanapeks, W [T [T 1 EiE] (13 555
32 | Gretaratuietd, TOH-CF- 1M L1l o 11 0 L] 555
33 5alk Lok Gty Cgrden, UT [ [ 168 F0 [T 555 o
34 | Aastin, TR [ [ TR0 A0 [ Eoy oo
35| Chrritess, C80 [T i) A0 [1]] 555 o
36 | Wb, W [ [T 183 300 (11 =01 [
Ef fan, TH [ [T 17.7 ) [T 555 [iT1]
3 | Chadotie Gasioria, NC [T [T 178 300 [TH] ) |
35| lackmorradie, FL | 00 75 L [ 555 [T
A0 | Rsleigh Durham, G a.:;_nl_ [T [Fr ] 300 [ 5.5 [T
A1t Pl Bt ot Raten, FLL [ [T i 30 [0 £ [T]
[7] o Wi e | igh Pt W [ [] 7.3 w00 0| ETE] [T
A3 trarthid Mewr intan Besid, C1 [T [T 16.1 0.0 [T 555 [T
43 | v, THERR MES 0o [T 183 00 [T 55.5 [T
A5 |Ghdahoma ity OF, [T [ WE 300 0| 55 [
A6 | Bzl WY 0.0 [ 153 400 o_gl M5 [0
AF | Morkok ¥igno Beach-Por d, VAN oo [T .5 o (1] 555 LitH
AE | Mow CWioans, 1A oo [T fE] 360 [T [EE] [
A0 | Loumvie, KN 00| [T A ] [T 555 [
| Rohenter, NT [ [ 153 A0 00 5505 [
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Attachment 1

Excerpt from T-Mobile May 11, 2012 Presentation
To Commission Staffl

ATAER40T,



REDACTED - FOR PUBLIC INSPECTION

Rewarding Spectrum Inefficiency is Not in the Public Interest

An efficiency analysis shows Verizon is the least efficient among major carriers
when adjusted for smartphone penetration and low band spectrum holdings

Worst in allof  Worstin8 ofthe = Worst in 25 of Worst average
efficiency in top 49

the top 5 CMAs top 10 CMAs the top 49 CMAs CMAs

Average Efficiency in Top 49 CMAs

ST

kSubs / MHz
T e i P

1y
A
11
4 M

Verizon AT&T  Sprint T-Mobile

The analysis asl lonh above & basad upon 04 2011 smarphone panabraiion numbars §&l fohm JLP. Morgan Telecom, Cabils ang Soielne Spectrum and Compefifion Ovarvigs 40 2011 Wrap-Up and 2012
Qutipok. Mar. 5 2012, and the spectrem recently approved Toe transfer rom ATAT to T-Mobile wes therefore included as par of AT&T's apscirum holdings,  The inclugion of that specinem as part of T-Mabile's
portfolic woudd nat change YVerizen's posidion as the [2ast efficent of the four camemn. See Analysis Declaration of Dennis Robarson, Replias of T-Mobile LISA ne, WT-Dockat 12-% (filed Mar. 26, 2072}
A prelimingry anakas using publicly releasad 01 2012 smarphone panalration numbams svaitable as of May 4, 2012 suggesis Vanzon's afficiency continues 10 g the marked
+ -
‘[ - -Mobile~
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Exhibit 2

Verizon Wireless Statements on 700 MHz

ASTE9I260T 6
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el

verizon

Barclays Capital

Lowell McAdam
President & CEO

Verizon Wireless

May 26, 2010
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Best Spectrum: 700 MHz License Map

Average Throughput

o
=
W

Y

'|I . 1
W . i

The only carrier with contiguous 4G spectrum

\ L
v / .'-.- a—
.-.-'" | F = i,
[ L | .'J .
- - I 9
i s i, .
| 1

Ca2NWAONDS

5x5 10x10
Competitor VzW

Competitive advantage o,
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700MHz Delivers Superior Building
Penetration Advantages

Each frequency has a different
rate of energy decay, with higher
frequencies decaying faster

Broadcast power
same across frequencies

2500 MHZ 2100 MHZ 1900 MHZ 800 MHZ 700 MHZ
BRS AWS i PCS Cellular LTE
- . 2 : : :
> g .t'-' J. ' * “"
-.\,"t* ‘.“fd . E‘*“ 3 .1-' -
& s _ &
== - ; & .'.q J : ,.'?‘- ‘i“*'
- Ll -
_______________________ e e S LA IIIIIETEEENN, . .. . ..
Relative Distance 1x 1.18x 1.3x 2.9x 3.5x
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LTE: Putting It All Together

- Competitive

+ 700 MHz Footprint
4 Advantage

+
* Propagation
Advantages
+

+ Speed, Low Latency
+

- Capital Efficiency * Fuels Ecosystem

» Cost-effective
Growth

Focused on creating shareholder value —

verizon
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\m{!?‘lwireless

Wells Fargo Securities
Technology, Media & Telecom Conference

Tony Melone
Verizon Wireless — Senior VP & CTO

November 10, 2010
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VZW Spectrum Advantage

AWS

700 Cellular
f'_,'_'l l'_'*'_"\

0 1,000 2,000
Frequency (MHz)

| B8 /ctive 3G Verizon holding [l Active 4G Verizon holding |

« Contiguous Spectrum
— System determination
— Border interference
— Border handoff
— Simpler device requirements

* Lower Frequencies Drive

Enhanced Performance
— More efficient use of the macro
— Better in-building penetration
— Increased coverage

12
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Coverage Comparison

Each frequency has a different rate of energy decay,
with higher frequencies decaying faster

2500 ¢ 2100 = 1900 : :
ik B g B 500 MHZ 700 MHZ

Cellular VEZW LTE
BRS ¢ AWS 3 PCS : &
- L] - - Ll
n"' .i-.‘ 4‘; = ln:‘
o" 't‘, !.‘-" ‘s" '4“
P - L i
'1-"' ‘-" .‘_1:.’ ‘:_&"' .*o'
i -3 » &
Y (@ o e L e N B e e "
Relative Distance 1x 1.18x 1.3x 2.9x 3.5x

700 MHz Delivers Superior Coverage

13



