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| have no idea if T-Mobile (http:/bgr.com/tag/t-mobile) CEO John Legere has ever

read Saul Alinsky’s Rules for Radicals (http:/en.wikipedia.org
/wiki/Rules_for_Radicals)... but he’s sure acting like he has. Rules for Radicals, if you

don’t know, was manifesto written by left-wing community organizer Saul Alinsky
and has acted as sort of a handbook for political activists. The politics of the book
itself are irrelevant, however, because its core insights can be applied to the business
world as well as the political world.

Once you skip past a lot of the political jargon, Rules for Radicals is basically a book
about how smaller groups with fewer resources successfully win public relations
battles against larger groups with more resources. | promise | won’t make this into
one of my undergrad political science classes but there are three “rules” that really
stand out for me when thinking about what T-Mobile has been doing to AT&T in
recent months: “Whenever possible, go outside the expertise of the enemy”;
“ridicule is man’s most potent weapon”; and “pick the target, freeze it, personalize
it, and polarize it.”

How does this apply to T-Mobile’s strategy? Well, it's picked AT&T (http:/bgr.com
/tag/att) as its target to ridicule and it’s choosing to make the company look
ridiculous by making it go outside of its comfort zone.

On the surface this doesn’t sound revolutionary since underdog companies have
used ridicule to bash established players in ads for years — recall Apple’s “I’'m a Mac
/ 'm a PC” campaign against Microsoft and Samsung’s campaign making fun of
Apple fans if you need examples. But there’s a performance art aspect to Legere’s
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tactics that makes them much more brazen, in-your-face and, dare | say it, radical .
than your typical television ad.

Take Legere’s decision to crash AT&T's CES party this week. When AT&T reps
learned that Legere was at the party, they could have done one of two things. First,
they could have let him stay at the party, which meant he would have taken a bunch
of goofy pictures of himself standing next to top AT&T honchos and posted them on
Twitter. This would have been good for a few laughs at AT&T’s expense but it also
would have shown that AT&T is a good sport that isn’t afraid to let its competitor

o

poke fun at it.

Instead, however, AT&T decided to act like a stuffy, humorless corporate behemoth
and toss Legere out of the party (http:/bgr.com/2014/01/07/att-ces-party-
john-legere-crash/). What's more, its actions increased the chance that Legere’s
decision to crash the party would draw headlines from tech publications, which is
exactly what happened.

o

All of T-Mobile’s actions are similarly geared toward making AT&T reactive and
uncomfortable. Because he’s the head of T-Mobile, a carrier that has traditionally
been a second-rate player with a reputation for shoddy service, Legere can act much
less professionally than AT&T executives can and can pull off zany stunts like his
party-crashing endeavor without looking like a complete jerk.

What'’s more, Legere and T-Mobile don't face the same intense pressure from Wall
Street to deliver sky-high operating margins that Verizon and AT&T do — rather,
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market share position. This means T-Mobile can be much more aggressive with its
pricing policies and can toss out wireless industry staples such as service contracts
and data caps that help the bottom line but that also annoy subscribers.

Doing all this has forced AT&T to play outside of its comfort zone and the company
so far has reacted with what can only be described as panic. | honestly never would
have thought that AT&T would make a $200 offer specifically to T-Mobile
subscribers to switch carriers based on nothing but a rumor... but that’s exactly

what it did this week (http:/bgr.com/2014/01 tt-t-mobile-4

I’m not sure exactly what AT&T should do to combat Legere’s constant barrage
against it but the carrier’s public relations team could do much worse things this
weekend than curling up with a copy of Saul Alinsky writings. Otherwise they’ll find
themselves making the same sorts of mistakes that other targets have always made
when confronting populist insurgencies.
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T-Mobile: AT&T Gouges Us With Data Roaming Rates
150% Higher Than Average

Phillip Dampier October 22, 2014 AT&T, Broadband Speed, Competition, Consumer News, Internet Overcharging, Public
Policy & Gov't, Rural Broadband, T-Mobile, Wireless Broadband No Comments

il = ET-Mobile has asked the Federal Communications Commission to investigate
AT&T’s “artlfl(:lally high roaming rates” charged when its customers travel outside of T-Mobile’s home service area.

T-Mobile is heavily reliant on AT&T for roaming service outside of major cities and the country’s smallest national wireless
carrier complains AT&T is using their market power to put it at a major disadvantage, which could force new limits on
roaming access in some areas.

T-Mobile provided examples of the damage already done by AT&T’s roaming rates:

“Limitless Mobile has severely restricted its customers’ access to AT&T’s network “for the sole reason that AT&T’s data
roaming rates are too high and by continuing roaming access, Limitless could not maintain a commercially competitive retail
wireless data offering to the general public,”” T-Mobile told the FCC.

The Rural Wireless Association noted that competing carriers *“cannot sustain the provision of data roaming services if [they]
must provide that service at a loss.”

The problem of data roaming rates is getting larger as carrier agreements are due for renewal at many mobile providers.
Independent cellular companies are finding AT&T unwilling to renew at prices and terms comparable to their existing
contracts. Instead, they face renewal rates that average a minimum of 10 and as much as 33 times higher than the national
carriers’ retail rates.

For example, T-Mobile’s agreement with AT&T includes a data roaming rate that is now 150 percent higher than the average
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domestic rate that T-Mobile pays for data roaming.

This is one thousand percent higher than the data roaming rate negotiated between Leap Wireless and MetroPCS prior to
their respective acquisitions, wrote T-Mobile.

With the stark price increases, carriers have begun imposing limits, including speed throttling and data caps, on customers
when roaming on AT&T’s network.

Because of AT&T’s artificially high roaming rates, T-Mobile wireless customers roaming in South
Africa have a better user experience than customers roaming on AT&T’s network in South Dakota, argues T-Mobile. Their
speed is twice as fast, and their data usage is unlimited.

T-Mobile is asking the FCC to intervene by establishing some type of standard about what constitutes “commercially
reasonable” roaming rates as part of its 2011 Data Roaming Order, designed to protect competition.

This year, carriers dependent on Verizon Wireless or AT&T to help deliver “nationwide coverage” are negotiating roaming
access to the companies’ 4G LTE networks for the first time. Most roaming agreements used to only cover 3G service,
delivered at a slower speed.

If carriers like Sprint and T-Mobile are unable to negotiate fair terms, both companies will be at a major competitive
disadvantage, relegated to providing only regional coverage or charging higher prices for roaming service.

AT&T vice president of regulatory affairs Joan Marsh said T-Mobile’s request bordered on being illegal, in direct violation of
the Telecommunications Act. Marsh argued T-Mobile and other carriers should be incentivized to build their own networks
instead of relying on cheap roaming access from companies like AT&T. Marsh added any move by the FCC to set rates or
benchmarks would be beyond the FCC’s mandate. Wireless carrier rates are deregulated and not subject to common carrier
regulation.
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Before the
Federal Communications Commission
Washington, D.C. 20554

In the Matter of

Reexamination of Roaming Obligations of WT Docket No. 05-265
Commercial Mobile Radio Service
Providers and Other Providers of Mobile
Data Services

N N N N N N

COMMENTS OF CELLULAR SOUTH, INC.
ON PETITION FOR EXPEDITED DECLARATORY RULING
FILED BY T-MOBILE USA, INC.

Cellular South, Inc. (d/b/a C Spire Wireless) (“C Spire”), by its attorneys and pursuant to
Section 1.2(b) of the Commission’s Rules, hereby respectfully submits these Comments on the
petition for expedited declaratory ruling filed by T-Mobile USA, Inc. (“T-Mobile”) in the above-
referenced docket.? The requested ruling would provide guidance and clarification regarding the
criteria used to determine whether the terms of a data roaming agreement meet the “commercially

reasonable” standard prescribed in Section 20.12(e) of the Commission’s Rules.?

l. INTRODUCTION.

Competitive mobile wireless carriers are facing substantial difficulties in their efforts to

provide seamless data services to their customers. These difficulties largely stem from carriers’

147 C.F.R. § 1.2(b).

2 T-Mobile, Petition for Expedited Declaratory Ruling Regarding Reexamination of Roaming Obligations
of Commercial Mobile Radio Service Providers and Other Providers of Mobile Data Services, WT Docket
No. 05-265 (filed May 27, 2014) (“Petition”).

347 C.F.R. § 20.12(e) (providing that wireless carriers are required to offer data roaming arrangements to
other providers “on commercially reasonable terms and conditions”). See Wireless Telecommunications
Bureau Seeks Comment on Petition for Expedited Declaratory Ruling Filed by T-Mobile USA, Inc. Regard-
ing Data Roaming Obligations, Public Notice, DA 14-798 (June 10, 2014).

1
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inability to evaluate the commercial reasonableness of proposed terms and conditions for data
roaming agreements, and these difficulties will likely become even more acute until the Commis-
sion takes expeditious action to clarify the commercial reasonableness standard and to ensure the
realization of its data roaming goals.

The Commission acted in 2011 to promote the widespread availability of data roaming
capabilities, in order to advance its goal of ensuring that all Americans have access to competitive
broadband mobile data services.* Now, three years later, it is clear that this goal is slipping beyond
reach, in spite of the Commission’s efforts in the Data Roaming Order to construct a workable
data roaming standard.

Data roaming arrangements are critically important to wireless carriers because of the in-
creasing consumer demand for mobile data services.® As C Spire has explained, “consumers who
are relying on mobile data services in growing numbers also expect that these data services will
work whether at home or outside their carrier’s home market area.”® All carriers—and especially
competitive wireless carriers—must have access to data roaming on commercially reasonable

terms to meet the basic consumer demand for seamless data services.

4 See Reexamination of Roaming Obligations of Commercial Mobile Radio Service Providers and Other
Providers of Mobile Data Services, WT Docket No. 05-265, Second Report and Order, 26 FCC Rcd 5411
(2011) (“Data Roaming Order™), aff’d sub nom. Cellco Partnership v. FCC, 700 F.3d 534 (D.C. Cir. 2012).
On June 25, 2014, the Chief of the Wireless Telecommunications Bureau issued an Order on Reconsidera-
tion denying a petition for reconsideration of the Data Roaming Order, which was filed by Blanca Tele-
phone Company four years ago, and which sought reconsideration of the Commission’s decision not to
adopt a uniform time limit or “shot clock” for all data roaming negotiations. Reexamination of Roaming
Obligations of Commercial Mobile Radio Service Providers and Other Providers of Mobile Data Services,
WT Docket No. 05-265, Order on Reconsideration, DA 14-865 (WTB June 25, 2014).

5 See Petition at 3.

& Comments of Cellular South, Inc., WT Docket No. 05-265 (filed June 14, 2010) (“C Spire 2010 Com-
ments”), at 13 (internal quotation marks omitted).
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Reliable access to data roaming, however, is frustrated by a dysfunctional marketplace in
which AT&T and Verizon Wireless (the “Big Two” national wireless carriers)—which are “must-
have” roaming partners for many other wireless providers—are asserting their dominant market
power and exploiting to their advantage the lack of clarity in the Commission’s “commercially
reasonable” data roaming standard.

The fact that market power and anti-competitive incentives are trumping the Commission’s
efforts to “promote consumer access to nationwide mobile broadband service”’ is a compelling
reason for Commission action. T-Mobile has presented a persuasive case for the steps the Com-
mission should take, demonstrating that its proposals to clarify application of the “commercially
reasonable” standard will serve to enhance the effectiveness of the data roaming rule.

1. DISCUSSION.

Market failures continue to frustrate the Commission’s data roaming goals today—three
years after the Data Roaming Order was adopted. C Spire supports T-Mobile’s proposed clarifi-
cations of the “commercially reasonable” standard for data roaming agreements because the clar-
ifications will provide greater opportunity for competitive wireless carriers to obtain data roaming
agreements and provide the seamless data services wireless customers demand.

A. Competitive Wireless Carriers Are Thwarted in Their Efforts To Obtain

Commercially Reasonable Data Roaming Agreements with the Big Two Na-
tional Wireless Carriers.

As T-Mobile observes, cellular carriers will likely always need data roaming on commer-

cially reasonable terms in order “to offer customers the widest possible coverage footprint.”® The

" Data Roaming Order, 26 FCC Rcd at 5411 (para. 1).

8 petition at 3 (footnote omitted).
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problem is that the lack of a competitive market in many areas is crippling carriers’ efforts to
obtain data roaming on commercially reasonable terms.

C Spire identified this problem four years ago, explaining that the seamless use of mobile
services was eroding because, as the large national carriers continued to consolidate their holdings
and gain more and more sizable market share, their need for roaming arrangements with other
carriers, particularly competitive wireless carriers, was diminishing.’

C Spire argued that, if the Commission was not successful in promulgating an effective
data roaming mandate, “this consolidation and the burgeoning market power of the large carriers”
would enable them to continue to decline to enter into data roaming agreements with competitive
wireless carriers, or to offer arrangements at unreasonable rates and with unreasonable terms and
conditions.°

The Commission attempted in the Data Roaming Order to curb the effects of these alarm-
ing market failures by requiring carriers to negotiate and implement data roaming agreements with
commercially reasonable terms and conditions, noting that the rule it adopted:

includes the ability to offer individualized, commercially reasonable terms, includ-

ing rates, and to evaluate a number of factors on a case-by-case basis in determining

commercial reasonableness. We find that this approach strikes the best balance be-

tween concerns over the potential for congestion or other harms from roaming traf-

fic and the significant benefits that data roaming arrangements can provide to con-
sumers. !t

Unfortunately, real-world industry experience during the three years since the Data Roaming Or-

der was adopted demonstrates that this approach for ensuring commercially reasonable terms and

® C Spire 2010 Comments at 17.

10d. at 18.

11 Data Roaming Order, 26 FCC Rcd at 5424 (para. 23).
4
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rates is not working. The marketplace problems that C Spire and other parties described four years
ago continue to worsen.

As T-Mobile explains, competitive carriers continue to face exclusionary actions by AT&T
and Verizon, including the denial of data roaming agreements on commercially reasonable terms
and conditions. AT&T and Verizon account for approximately 67 percent of all wireless service
revenues, they have substantial spectrum holdings,*? and “[t]his market dominance is only ex-
pected to increase as the two largest carriers continue to purchase substantial spectrum assets
through piecemeal transactions and enter into arrangements to acquire their competitors.”

The problem currently gripping the data roaming marketplace has been succinctly de-
scribed by Youghiogheny Communications, which has explained that “[t]he structural dynamic of
the roaming market leaves AT&T and Verizon, which have the most ubiquitous coverage, in a
position to dictate roaming terms. They can and do charge whatever they want because there are
no practical alternatives for most carriers in many areas.”**

B. Clarifications of the “Commercially Reasonable” Standard Proposed by

T-Mobile Will Better Ensure That the Data Roaming Rule Provides
Consumer Benefits and Enhances Competition as the Commission Intended.

As T-Mobile explains, the Commission had the foresight in the Data Roaming Order to

provide a framework for revisiting its decisions and taking additional action. The Commission

12 Petition at 7 (citations omitted).
131d. (footnote omitted).

14 | etter from Donald J. Evans, Fletcher, Heald & Hildreth, P.L.C., Counsel to Youghiogheny Communi-
cations, LLC, to Marlene H. Dortch, FCC, WT Docket No. 13-193 (filed Feb. 3, 2014), at 2, quoted in
Petition at 18.
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announced its commitment to monitor developments in the commercial broadband data market-
place,’® and it invited parties to file declaratory ruling petitions to resolve controversies concerning
the data roaming rule.® Continuing and worsening marketplace failures make additional Commis-
sion action necessary, and C Spire strongly supports the actions proposed by T-Mobile.

Benchmarks.—C Spire endorses T-Mobile’s view that the Commission should adopt pro-
spective guidance “to provide necessary clarity in individualized negotiations and to help parties
better evaluate the commercial reasonableness of offered terms and to reach agreements.”’ Given
the fact that a prominent barrier faced by competitive wireless carriers seeking data roaming agree-
ments is the excessive, anti-competitive rates being imposed by must-have roaming partners, the
four rate benchmarks proposed by T-Mobile are urgently needed to provide this guidance.

® Retail rates.—C Spire agrees with T-Mobile that retail mobile data pricing should serve
as a “natural benchmark” for wholesale mobile data rates.'® The current problem is that the whole-
sale roaming rates of must-have roaming partners “are intended to, and have the effect of, keeping
retail data rates unnecessarily high for the wireless customers of competitors.”*® To curb this anti-
competitive pricing, the Commission should adopt a benchmark based on a public interest policy
that it is not commercially reasonable for a roaming partner to impose wholesale roaming rates

that are substantially higher than retail rates charged to consumers.

15 Data Roaming Order, 26 FCC Rcd at 5427 (para. 27); see Petition at 4.
16 Data Roaming Order, 26 FCC Rcd at 5412 (para. 2); see Petition at 4.
17 petition at i.

81d. at 12.

191d. See Cellular South Reply Comments, WT Docket No. 05-265, filed Nov. 28, 2007, at 2 (noting that
“[1]arge carriers can and do frustrate market actions by refusing to negotiate roaming agreements and by
only offering roaming agreements at exorbitant rates”).
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® Rates charged to foreign carriers.—Comparing rates for foreign carriers to wholesale
roaming rates for other carriers would be probative because foreign carriers have the benefit of a
relatively competitive market for wholesale roaming in the U.S. As T-Mobile explains, since for-
eign carriers generally do not compete for customers in the U.S., there is little incentive for the
Big Two carriers to raise data roaming costs for these carriers.?°

® Rates charged to Mobile Virtual Network Operators.—C Spire agrees with T Mobile that
examining whether a wholesale roaming rate substantially exceeds prices paid by Mobile Virtual
Network Operator (“MVNQO”) customers for wholesale data services would be instructive, because
providing data services to MVNOs is similar to providing data roaming services. As T Mobile
explains, in both cases the network service provider “is allowing another operator’s customers to
use its network to retrieve and deliver data.”?*

m Rates charged by other carriers.—C Spire agrees that the reasonableness of a roaming
rate proposed in a negotiation should be measured against other competitively negotiated whole-
sale roaming rates. T-Mobile points out, for example, that AT&T’s rate charged to T-Mobile for
data roaming is “very high . . . when compared to the rates that other carriers charge T-Mobile for
data roaming.”?? In C Spire’s view, the benchmark proposed by T-Mobile would help to clarify
whether such a pricing practice of a must-have roaming partner is commercially reasonable.

Clarifying the Build-Out Factor.—One of the non-exclusive factors the Commission

adopted in the Data Roaming Order for purposes of applying the commercial reasonableness test

20 Petition at 14.
21 d. at 15.
22 |d.
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is “the extent and nature of providers’ build-out . . . "% C Spire agrees with T-Mobile that the
Commission should clarify that this factor does not permit host carriers to deny roaming, or impose
commercially unreasonable terms, in cases in which a requesting carrier has substantially built out
its facilities but does not cover a particular area.?*

The factor adopted by the Commission is useful in preventing carriers with very limited
networks (or with no networks) from utilizing data roaming agreements to “piggyback” on other
carriers’ networks. On the other hand, C Spire supports the argument that the factor should not
penalize carriers that have built out their networks, but have refrained from building out facilities
in discrete areas because of the considerations referenced by T-Mobile, including significant build-
out costs, zoning limitations, the inability to recover investments, or other similar factors.?

Existing and Future Agreements.—The Commission, seeking to discourage frivolous
claims challenging the commercial reasonableness of terms and conditions in a signed data roam-
ing agreement, indicated in the Data Roaming Order that it “will presume in such cases that the
terms of a signed agreement meet the reasonableness standard . . . .”?® C Spire supports T-Mobile’s
proposal that the Commission should clarify that this presumption does not apply in the case of

future data roaming agreements or proposed agreements.

Competitive wireless carriers, even after adoption of the Data Roaming Order, continue to
face the prospect of having no alternative other than to sign data roaming agreements with must-

have roaming partners that impose “the highest possible prices on terms highly unfavorable to”

23 Data Roaming Order, 26 FCC Rcd at 5453 (para. 86).

24 Petition at 22.

% See id.

% Data Roaming Order, 26 FCC Rcd at 5451 (para. 81).
8
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the competitive wireless carrier involved.?’ It would be unreasonable and contrary to the Commis-
sion’s data roaming policies for the presumption established in the Data Roaming Order to be
construed as permitting the rates and terms incorporated in these existing agreements to “be used
to judge the commercial reasonableness of future agreements.”?® C Spire agrees with T-Mobile
that such an interpretation “could essentially gut the ‘commercially reasonable’ standard by effec-
tively extending the past exercise of market power to future arrangements.”?°

The Commission’s Authority.—C Spire’s previous argument that “adoption of a data
roaming mandate is well within the Commission’s authority established in Title III of the [Com-
munications] Act [of 1934]%° has been validated by the U.S. Court of Appeals for the D.C. Cir-
cuit,® and C Spire agrees with T-Mobile that the declaratory ruling sought by T-Mobile also is
encompassed within the Commission’s broad spectrum management authority under Title I11.32

Moreover, C Spire supports T-Mobile’s analysis that its proposed clarifications of the
“commercially reasonable” standard do not constitute common carrier regulation because the clar-

ifications would not interfere with the ability of mobile data service providers to negotiate the

terms and prices of data roaming agreements on an individualized basis. Finally, C Spire believes

27 Petition at 18.

2 d. at 19.

29 1d. at 20.

30 C Spire 2010 Comments at 4 (footnote omitted).

31 Cellco Partnership v. FCC, 700 F.3d at 537 (holding that “Title III of the Communications Act of 1934
plainly empowers the Commission to promulgate the data roaming rule”), cited in Petition at 23.

32 Petition at 24.
33 d. at 25-27.
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that T-Mobile is correct in arguing that the benchmarks it proposes “would not amount to ‘pre-
scriptive’ regulation of data roaming rates.”®*

IV.  CONCLUSION.

For the reasons discussed above, Cellular South, Inc. (d/b/a C Spire Wireless) respectfully
requests the Commission to grant the petition for expedited declaratory ruling submitted by T-
Mobile USA, Inc., and to adopt the clarifications to the “commercially reasonable” data roaming

standard proposed by T-Mobile in its petition.

Respectfully submitted,

CELLULAR SOUTH, INC.

By: 4._4 (/(/.;-—-r

David L. Nace
John Cimko

LukAS, NACE, GUTIERREZ & SACHS, LLP
8300 Greensboro Drive, Suite 1200
McLean, Virginia 22102

(703) 584-8660

Benjamin M. Moncrief

Vice President, Government Relations
CELLULAR SOUTH, INC.

1018 Highland Colony Parkway

Suite 300

Ridgeland, Mississippi 39157

July 10, 2014

3 1d. at 27 (footnote omitted).
10
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Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, DC 20554

In the Matter of

Reexamination of Roaming Obligations of WT Docket No. 05-265
Commercial Mobile Radio Service Providers and
Other Providers of Mobile Data Services

N N N N N N N

COMMENTS OF NTELOS HOLDINGS CORP. IN SUPPORT OF PETITION FOR
EXPEDITED DECLARATORY RULING OF T-MOBILE USA, INC.

NTELOS Holdings Corp. (“NTELOS"),* by its attorneys, hereby respectfully submits
these comments in support of the Petition for Expedited Declaratory Ruling filed by T-Mobile
USA, Inc. in the above-captioned proceeding (the “Petition”).? NTELOS joins T-Mobile in
urging the Commission to issue clarifying guidance to assist all wireless carriers in determining
whether the terms of any given data roaming agreement or proposal are “commercially
reasonable,” as intended by the 2011 Data Roaming Order.® In support, the following is

respectfully shown:

! For purposes of these Comments, the term “NTELOS” refers to NTELOS Holdings Corp. and
all of its FCC-licensed subsidiaries.

2 Petition for Expedited Declaratory Ruling of T-Mobile USA, Inc. in WT Docket No. 05-265
(filed May 27, 2014) (*“T-Mobile Petition™). See also Wireless Telecommunications Bureau
Seeks Comment on Petition for Expedited Declaratory Ruling Filed by T-Mobile USA, Inc.
Regarding Data Roaming Obligations, WT Docket No. 05-265, Public Notice, DA 14-798 (rel.
June 10, 2014).

¥ See generally Reexamination of Roaming Obligations of Commercial Mobile Radio Service
Providers and Other Providers of Mobile Data Services, Second Report and Order, 26 FCC Rcd.
5411 (2011) (“Data Roaming Order”), aff’d sub nom. Cellco P’ship v. FCC, 700 F.3d 534 (D.C.
Cir. 2012).
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INTRODUCTION AND SUMMARY

NTELOS is a regional provider of high-speed voice and data services to businesses and
approximately 468,000 retail subscribers in most areas of Virginia and West Virginia, and select
areas of Maryland, Ohio, Kentucky, North Carolina and Pennsylvania. NTELOS’ licensed
territories have a total population of approximately 9.0 million residents, of which its wireless
network covers approximately 6.0 million residents. NTELOS competes in its service areas
against the nationwide wireless carriers, and it actively innovates and offers competitive services
to its customers.

NTELOS applauds the Commission for seeking comment on T-Mobile’s Petition
concerning the state of the data roaming market. Access to commercially reasonable data
roaming rates is critical to a wireless carrier’s — especially a small, mid-tier or regional carrier’s
— ability to provide competitive services to its customers. In the Data Roaming Order, the
Commission adopted rules in the hopes that roaming regulations would help level the uneven
bargaining power present in roaming negotiations. However, the Commission also recognized
that such a lofty goal may not be easily accomplished by these regulations, and therefore
reserved the right to take additional action to ensure that such goals were, in fact, achieved.

In these Comments, NTELOS joins T-Mobile in asserting that additional action by the
Commission is necessary to fix the broken market for data roaming at commercially reasonable
rates that still exists despite the adoption of the Data Roaming Order. Namely, wireless carriers
are still facing significant challenges with securing commercially reasonable roaming
agreements. The continued problems are due, in part, to the continued consolidation of the
wireless industry, which has increased the dominance of AT&T and Verizon in several aspects
of the wireless market, including wholesale inputs such as roaming. The fact is, many carriers

remain unable to obtain data roaming rates on commercially reasonable terms and conditions.

2
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Therefore, NTELOS agrees with T-Mobile that explicit Commission guidance and clarity
on the meaning of “commercially reasonable” is needed at this time, and NTELOS supports T-
Mobile’s request to establish benchmarks and adopt certain clarifications concerning this
standard. Specifically, NTELOS strongly supports the proposed retail benchmark based on a
measure of retail price for wholesale mobile data pricing. NTELOS also supports the proposed
benchmark to consider rates that facilities-based carriers charge Mobile Virtual Network
Operators (MVNOs) for data. With respect to T-Mobile’s proposed benchmark based on rates
negotiated with foreign carriers, as well as the benchmark based on other competitively
negotiated wholesale rates, NTELOS also agrees that such rates may play an important role in
helping to clarify the commercially reasonable standard.

In addition, NTELOS agrees with T-Mobile that certain clarifications relating to roaming
are necessary. NTELOS strongly encourages the Commission to clarify that the Data Roaming
Order presumption that a signed roaming agreement meets the commercially reasonable standard
does not apply with respect to future or proposed roaming agreements. NTELOS highlights the
fact that roaming negotiations are still taking place on uneven playing fields, and therefore even
if an agreement is reached, it cannot be presumed that the agreed roaming rates are reasonable
since oftentimes carriers may agree to commercially unreasonable roaming rates in order to

ensure proper coverage.
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THE ABILITY TO PROCURE COMMERCIALLY REASONABLE ROAMING
AGREEMENTS IS CRITICAL TO WIRELESS CARRIERS’ ABILITY TO
PROVIDE COMPETITIVE SERVICES TO CONSUMERS

A Data Roaming Is Critical To Nationwide Coverage

Every wireless carrier, big or small, relies on roaming partners to help create a national
footprint.* Indeed, there is not a single mobile wireless provider that has built out its entire
licensed service area.> While roaming is important for all wireless carriers, small, mid-tier and
regional carriers find this element critical to their ability to provide competitive wireless services
to consumers. Simply put, without access to nationwide data roaming, competitive carriers
cannot provide competitive services.

The Commission has recognized the critical role that roaming plays for competitive
carriers in the wireless ecosystem. In its most recent report on competition in the wireless
marketplace, the Commission explicitly recognized that “roaming remains particularly important
for small and regional providers with limited network population coverage to remain competitive
by meeting their customers’ needs for nationwide service.”® In addition, the Commission has
also noted that access to roaming is “particularly important for consumers in rural areas — where
mobile data services may solely be available from small rural providers.”’

NTELOS agrees that roaming agreements are exceedingly important to providing its

customers with a competitive wireless product. NTELOS’ customers have come to expect

* T-Mobile Petition, 2.

> Implementation of Section 6002(b) of the Omnibus Budget Reconciliation Act of 1993; Annual
Report and Analysis of Competitive Market Conditions With Respect to Mobile Wireless,
Including Commercial Mobile Services, Sixteenth Report, 28 FCC Rcd. 3700, 1 208 (2013)
(““Sixteenth Competition Report™).

°1d.
" Data Roaming Order, 1 30.
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unfettered nationwide wireless service — for a reasonable price. As a regional carrier, NTELOS
relies heavily on roaming agreements to provide uninterrupted service to its customers.
NTELOS has a limited spectrum footprint (due in part to nationwide spectrum constraints) and
must rely on other carriers in order to provide nationwide coverage; a feature that is table stakes
for a competitive wireless provider. NTELOS, like T-Mobile, finds it “unrealistic to expect that
[NTELOS] will ever be able to provide 100 percent coverage of the entire United States on its
own network alone.”® Therefore, NTELOS, like all wireless carriers, needs the ability to obtain
data roaming agreements on commercially reasonable terms and conditions and offer the
maximum coverage possible in order to just be competitive in the wireless marketplace.’

B. The Data Roaming Order

In recognition of the important role that data roaming plays for all wireless carriers — and
the need for reasonable practices surrounding these arrangements — the Commission opened a
proceeding to investigate data roaming practices and examine whether there was a need to adopt
regulations on roaming agreements. The overwhelming majority of commenters favored
adoption,’® arguing that “given increasing consolidation and other constraints, roaming
arrangements for commercial mobile data services at present are often difficult to obtain, and
when available, are offered on unreasonable terms and conditions.”! NTELOS recognized the

unequal bargaining power that was present at the data roaming negotiation table, and highlighted

8 T_Mobile Petition, 3.
% See T-Mobile Petition, 3, Mosa Decl. 5, Farrell Decl. {1 30-32.

19| fact, the only commenters opposing adoption of a data roaming rule were Verizon and
AT&T.

! Data Roaming Order, { 11.
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the need for “a process at the FCC to resolve roaming questions.”* NTELOS further
emphasized the role that data roaming played in its business, defining the input as a “critical
component needed by virtually every carrier in the industry to be able to compete and expand.”?
NTELOS expressed serious concern at the growing level of market concentration in the wireless
industry, noting that “[w]here NTELOS was formerly able to negotiate reciprocal roaming
agreements with a web of smaller carriers, most of those carriers have disappeared [due t0]
consolidation of wireless carriers.”**

The Commission found that it would serve the public interest to adopt a data roaming
rule that “require[s] providers of commercial mobile data services to offer data roaming
agreements on commercially reasonable terms and conditions.”® The Commission recognized
that “the availability of data roaming arrangements can be critical to providers remaining
competitive in the mobile services marketplace... [as] consumers expect to be able to have
access to the full range of services available on their devices wherever they go.”™° The

Commission also expressed concern regarding the unequal bargaining power present in roaming

negotiations.*’

12 Comments of NTELOS Inc., 7 (filed June 14, 2010) (“NTELOS Data Roaming Comments™).
NTELOS emphasized that due to consolidation in the industry, “NTELOS needs other carriers
for roaming but the national carriers no longer need NTELOS - as Verizon has on several
occasions reminded NTELOS.” Id. at 7.

13 Reply Comments of NTELOS Inc., 7 (filed July 12, 2010) (“NTELOS Data Roaming Reply
Comments”).

Y NTELOS Data Roaming Comments, 7-8.
1> Data Roaming Order, { 13.
1d. 1 15.

17 «Consolidation in the mobile wireless industry has reduced the number of potential roaming
partners for some of the smaller, regional and rural providers. In addition, this consolidation
may have simultaneously reduced the incentives of the largest two providers to enter into such
arrangements by reducing their need for reciprocal roaming.” Data Roaming Order, { 27.

Page 838 of 1361.



In adopting the regulations in the Data Roaming Order, the Commission wanted to avoid
the industry reaching a point where AT&T or Verizon “might halt the negotiations of roaming on
their advanced mobile data networks altogether in the future in the absence of Commission
oversight.”*® In addition to seeking to address the broken state of the data roaming market in
2011, the Commission also anticipated that actions may need to be taken in the future if the
intended goals of the Data Roaming Order were not being fulfilled. First, it noted “the serious
risk [that AT&T and Verizon would] not be willing to offer roaming arrangements that cover
[4G LTE] networks anytime in the near future, except in very limited circumstances.” Second,
the Commission emphasized that it would continue to monitor the development of the
marketplace and would “take additional action if necessary to help ensure that our goals in this
proceeding are achieved.”® Here, NTELOS joins T-Mobile in asserting that the time has come
for the Commission to take additional necessary action to fix a data roaming market that still
fails to function in a meaningful way for competitive carriers, and as a consequence, consumers.

C. Despite Adoption Of The Data Roaming Order, Wireless Carriers Face

Significant Challenges With Securing Commercially Reasonable Roaming
Agreements

The concerns NTELOS expressed regarding data roaming and the future of the wireless
industry were submitted to the Commission almost exactly four years ago. Unfortunately,
despite the adoption of the Data Roaming Order in 2011, the circumstances surrounding data
roaming have become even worse. The most recent wireless competition report concluded that

“the ability [of providers] to negotiate data roaming agreements on non-discriminatory terms and

81d. q 28.
¥d. g 27.
20 4.
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at reasonable rates remains a concern.”®* This is due in large part to the continued consolidation
of the wireless industry.

Consolidation has led to AT&T and Verizon’s domination of the wireless industry.
Viewed together, they have the broadest coverage, the greatest spectrum holdings and most
subscribers and revenues in comparison to the rest of the industry. This is in part due to their
abundance of resources and ability to out-bid smaller carriers at auctions, but also due to the
seemingly-nonstop transactions allowing them to acquire competitors throughout the wireless
industry. This domination also transfers into the roaming sector, as Verizon and AT&T’s
dominance allows them the ability to act in an anti-competitive way with respect to the critical
input of roaming. As rural provider Youghiogheny Communications, LLC (*“Youghiogheny”)
explained, “in order to have competition [in the roaming market], the first requirement is that
there must be competitors, and the current race toward consolidation violates that basic
precept.”?* The roaming partner pool is declining at an increasingly alarming rate due to
potential partners being swept up by Verizon and AT&T. As these options decrease, so does
competition, leaving Verizon and AT&T as almost-required roaming partners through the
country. In this powerful position, Verizon and AT&T are now able to dictate roaming rates
because they are often the only potential roaming providers in a given area. From this follows
the disappearance of reasonable roaming rates. Verizon and AT&T do not offer reasonable
roaming rates because they do not have to.

These two largest carriers have enhanced their industry dominance by acquiring

numerous competitors through transactions. Many of these “competitors” were small, mid-tier

2! sixteenth Competition Report, § 210.

22 Ex Parte Presentation filed by Youghiogheny Communications, LLC in WT Docket No. 13-
193, 1 (filed Feb. 6, 2014) (“Youghiogheny Feb. 6 Ex Parte”).
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and regional carriers that cannot obtain the resources to effectively compete with the larger
carriers. As recognized by Youghiogheny, “[t]he loss of roaming service cripples independent
carriers and ultimately drives them into the arms of the majors who have their control of the
roaming market to exploit this chokehold.”?® Former carriers, such as MetroPCS, Allied
Wireless, and Leap Wireless have all cited difficulty in obtaining reasonable roaming rates as
significant reasons for exiting the market, despite the adoption of the Data Roaming Order.
MetroPCS explained that “reasonably-priced voice, and particularly data, roaming arrangements
have been extremely difficult to obtain, despite the existence of [the FCC data roaming rules]” as
a reason for its decision to merge with a nationwide carrier.?* Allied also emphasized the
disadvantage it faced by “high and increasing roaming costs.”*> Most recently, Leap Wireless
decided to merge into AT&T in part “because the combined company will offer a significantly
greater on-net footprint than Leap could possibly hope to obtain.”?°

Each of these transactions eliminated a potential “reasonable roaming partner”?’ from the
marketplace, making it even more difficult for competitive carriers to procure commercially

reasonable roaming agreements. As AT&T and Verizon continue to surpass other carriers in

terms of spectrum holdings, subscribers and revenues, they continue to lose any incentive they

2 d. at 5.

2* MetroPCS/T-Mobile Public Interest Statement, 18-19 (Lead File No. 0005446627) (Filed Oct.
18, 2012).

2> Allied Wireless/AT&T Public Interest Statement, 22 (Lead File No. 0005632405) (Filed Feb.
5, 2013).

%6 |eap/AT&T Public Interest Statement, 18-19 (Lead File No. 0005860676) (Filed Aug. 1,
2013).

2" Reasonable roaming partners are generally industry participants that “have a reciprocal need to
enter into roaming relationships with other competitive carriers in order to fill gaps in their own
network” — such as the ones NTELOS formerly worked with as noted above. See Ex Parte
Presentation filed by Competitive Carriers Association in WT Docket No. 13-193, 3 (filed Jan.
3, 2014) (“CCA Jan. 3 Ex Parte™).
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might have had enter into a commercially reasonable roaming agreement. Indeed, with each
transaction that is approved, the greater the negotiating power of AT&T and Verizon grows, and
the smaller the bargaining power of a competitive carrier becomes.

This elimination of competitors has affected the ability of many small, mid-tier and
regional carriers to obtain commercially reasonable roaming rates. Certainly, there is no lack of
evidence in the record to support this assertion. As the Petition recognized, a recent survey
conducted among members of NTCA — The Rural Broadband Association found that the
majority of respondents “categorized their experience in negotiating data roaming and in-market
roaming agreements with other carriers as moderately to extremely difficult.”?® In addition,
Youghiogheny recognized that AT&T and Verizon, with the broadest nationwide coverage, can
dictate unreasonable roaming terms for the industry: “[t]hey can and do charge whatever they
want because there are no practical alternative for most carriers in many areas.” Furthermore,
Youghiogheny has explained that the complaint process offered by the FCC as recourse is not an
option as “there is no compelling legal constraint on AT&T’s ability to charge high rates, and
then dare smaller carriers to file a complaint.”?*

In addition, the Competitive Carriers Association (“CCA?”), an association of which
NTELOS is a member, has repeatedly informed the Commission of the problems that its
members are having in procuring reasonable roaming agreements. CCA has stated on several

occasions since the adoption of the Data Roaming Order that its members “have been unable to

obtain reasonable data roaming rates, particularly for 4G LTE roaming, from the two largest

%8 NTCA, NTCA 2013 Wireless Survey Report, at 3 (Jan. 2014), available at
http://www.ntca.org/images/stories/Documents/Advocacy/SurveyReports/2013ntcawirelesssurve

y.pdf.

2% Ex Parte Presentation filed by Youghiogheny Communications, LLC, in WT Docket No, 13-
193, 3 (filed Feb. 3, 2014) (“Youghiogheny Feb. 3 Ex Parte”).
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carriers, AT&T and Verizon.”® It has recognized that AT&T and Verizon’s “size and dominant
power” have allowed them to “effectively hamstring the ability of competitive carriers to
compete by refusing to offer data roaming on reasonable terms and conditions.”** And on more
than one occasion, CCA has pointed out that the Commission’s prediction in the Data Roaming
Order had come true — the serious risk that AT&T (or Verizon) would not enter into 4G roaming
agreements, is now a reality.® These actions and other offers to providers of similar services
reflect the overall anti-competitive nature of AT&T and Verizon actions with respect to data
roaming.

These problems will not fix themselves. Small, mid-tier and regional carriers are still
facing significant obstacles in their ability to secure commercially reasonable roaming rates
during negotiations set on level playing fields. The Data Roaming Order provided a good
starting point in establishing the “commercially reasonable” standard, including certain factors
and limitations to the rule and a vow to evaluate this standard in the roaming context on a case-
by-case basis.** However, despite the Commission’s intentions to promote “widespread
availability of data roaming capability” by requiring parties to agree to “commercially reasonable

terms and conditions,” additional guidance is now needed.*

%0 See Ex Parte Presentation filed by Competitive Carriers Association in WT Docket No. 13-
193, 3 (filed Dec. 12, 2013) (“CCA Dec. 12 Ex Parte”).

3 geeid.

%2 See, e.g., id. 5 (“AT&T currently has no 4G LTE roaming agreements with any other U.S.
carrier.””); CCA Jan. 3 Ex Parte, 1-2 (“we are not aware of AT&T entering into any 4G LTE
roaming arrangements with other U.S. carriers.”).

% Data Roaming Order, 1 42-43.
“1d. 7 1.
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1. COMMISSION GUIDANCE AND CLARITY ON THE “COMMERCIALLY
REASONABLE” STANDARD IS NEEDED

As noted above, the Data Roaming Order appeared to anticipate that roaming-related
issues would continue, despite adoption of the data roaming rules, and the Commission noted its
intent to address any petitions for declaratory rulings expeditiously. NTELOS urges the
Commission take expeditious action on T-Mobile’s Petition and issue additional guidance and
clarity on the “commercially reasonable” standard.

NTELOS has first-hand experience in the world of “commercially reasonable” data
negotiations, and has found that numerous offers and negotiations have not resulted in
“commercially reasonable” rates. Such commercially unreasonable offers come into sharp focus
when compared to retail plans currently offered by nationwide carriers, as well as the underlying
cost to provide data service.

For instance, during negotiations with certain potential roaming partners,® NTELOS was
offered data roaming rates ranging from $0.10 — 0.25 per MB of data, or approximately $100 -
$250 per GB, a stunningly high price when compared to current rates actually charged by
carriers to their retail customers. AT&T is currently charging its retail customers as low as
$7.50/GB for high-data users under a shared data plan.*® AT&T’s shared plan also values
smaller amounts of data, such as 10 GB at $10.00 per GB.*" Verizon similarly offers its retail

customers a shared data plan for 10 GB at $160, or $16.00/GB (which includes unlimited voice,

% NTELOS has entered into a strategic network alliance with Sprint pursuant to which, among
other things, NTELOS and Sprint provide data roaming services to each other. Because said
agreement covers other significant rights and obligations of the parties, including, without
limitation, network build out requirements and the exclusive provision of selected wholesale
services, such arrangement is not referenced or otherwise considered herein.

3% gee AT&T, Mobile Share Value Plans, http://www.att.com/shop/wireless/data-
plans.ntml#fbid=X9PrR1QMRqJ (last visited July 9, 2014).

37 See id.
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so this plan effectively values the voice component at $ 0.00).*® T-Mobile also points to data
demonstrating that both AT&T and Verizon’s offers may average out at $15/GB for retail
customers.*® Comparing Verizon and AT&T’s retail rates to certain roaming rates offered to
NTELOS, the proposed roaming rate is approximately 10 to 25 times higher than what is being
charged to retail customers.*

To put this pricing in perspective, Youghiogheny has found, and the T-Mobile Petition
highlights, that “data costs no more than $2.20 - 2.40 per GB to deliver to a wireless subscriber.”
That estimate is about 50 to 125 times less than what was offered to NTELOS.** NTELOS
believes that this practice of offering inflated roaming rates to competitive carriers is quite
common. Such an inflated price should certainly not be considered “commercially reasonable”
under the Commission’s intended definition of the term.

While NTELOS’ example provides such a large differential between the offered rate and
the retail rate charged by the carrier to its customers that it would be difficult to not recognize the
unreasonableness of the offer, it is sometimes difficult to evaluate roaming offers, and, therefore,

not all carriers may be able to easily distinguish whether offered rates and conditions are

% See Verizon, The More Everything Plan,
http://www.verizonwireless.com/wcms/consumer/shop/shop-data-plans/more-everything.html
(last visited July 9, 2014).

39 T_Mobile Petition, Farrell Decl., | 66, Table 1.

%0 As noted by T-Mobile, the fact that AT&T offered Leap a “steeply discounted” roaming rate
that was negotiated as part of a “break up fee” in the event that the AT&T and Leap deal would
be terminated also demonstrates that “the roaming rates currently offered by AT&T are
artificially high.” T-Mobile Petition, 9.

*1 Youghiogheny has noted that “[t]he time-tested measuring rod for assessing the
reasonableness of telecom rates is cost, for if a rate in a presumptively competitive market is
consistently above costs by a factor of 10, 20 or even 50 fold, there has certainly been a market
failure which requires redress.” Youghiogheny Feb. 6 Ex Parte, 3.
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commercially reasonable or not.* This is due in large part to the fact that most roaming
agreements and negotiations are confidential, signed under non-disclosure agreements with little
to no public data available on current rates or agreements.** While this practice is
understandable due to the nature of the information contained in these agreements, participating
parties should be provided some level of clarity or predictability on what is considered
commercially reasonable. Therefore, in lieu of a carrier’s ability to measure offered rates against
(non-existing) public market roaming information, the Commission must offer guidance and
additional clarity on the meaning of “commercially reasonable” in the context of data roaming to
assist these parties. Industry participants will benefit from additional guidance that focuses on
what the term “commercially reasonable” means and what defines the parameters of this
standard. Doing so will not only encourage fair practices on the data roaming playing field, but
will also assist the Commission in resolving disputes, as well as help avoid potential time-
consuming complaints in the future.

V. NTELOS SUPPORTS T-MOBILE’S REQUEST TO ESTABLISH BENCHMARKS

AND CLARIFICATIONS REGARDING THE COMMERCIALLY
REASONABLE STANDARD

NTELOS agrees with T-Mobile that establishing certain benchmarks and providing
certain clarifications on the commercially reasonable standard can assist the industry in future

roaming negotiations. This guidance should encourage a baseline understanding of the

%2 As CCA has noted, “competitive carrier[s] cannot discern whether the terms and conditions
offered by AT&T and Verizon are in line with those offered to other carriers.” Competitive
Carriers Association, “A Framework for Sustainable Competition in the Digital Age: Fostering
connectivity, innovation and consumer choice,” WT Docket No. 13-135, 15 (filed Dec. 4, 2013)
(“CCA Competition Whitepaper™).

* As Youghiogheny has noted, “[t]he hidden rate structure obviously fosters discrimination in
rates and also makes it more difficult to determine whether the rates being offered are
reasonable.” Youghiogheny Feb. 3 Ex Parte, 2.
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commercially reasonable standard and should establish “predictable criteria” surrounding
roaming rates and negotiations.** Most importantly, any guidance should be designed to mitigate
the effects of the unequal bargaining power that is often present in data roaming negotiations.

Based on its own experience with data roaming negotiations, NTELOS strongly supports
T-Mobile’s proposed retail benchmark based on a “suitable measure of retail price” for
wholesale mobile data pricing.* Comparing roaming rates to retail rates is a reasonable practice
because retail prices are generally set to at least recover costs of providing a service. As T-
Mobile’s Senior Vice President, Dirk Mosa states, “the actual cost to provide a megabyte of data
to roaming partners mirrors the cost to provide a megabyte for one’s own customers.”® And, as
detailed above, NTELOS can attest to roaming rates demanded by potential partners that are “on
average, many times higher than the price charged for the same unit of data in even the most
expensive retail data plans.”’ Therefore, rather than have the potential roaming partner assume
that such a rate is commercially reasonable, and the potential home partner disagree, roaming
negotiations would benefit from a firm understanding that these proposals would not be
considered “commercially reasonable.”

Establishing a benchmark below retail prices would also likely be welcome by
competitive carriers due to the ease with which it could be applied. Publicly available retail data,
along with a carrier’s own internal data, would easily assist the carrier in evaluating offered

rates. Furthermore, the benchmark would be flexible so that when prices of retail rates decline,

* See T-Mobile Petition, 11.

*1d. at 12.

% See, e.g., id. Mosa Decl., { 21.

*"1d. at 12. See also discussion supra Section I11.
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roaming rates would decline as well.** This benchmark could also substantially decrease the
instances of Commission intervention (and amount of FCC time and resources expended) to
evaluate these situations on a “case-by-case basis” because the information would be readily
available to carriers, better equipping providers to make a determination about whether the
offered roaming are commercially reasonable “more consistently and more quickly.”*°
NTELOS also shares T-Mobile’s concern that in some cases, high wholesale roaming
rates “are intended to, and have the effect of, keeping retail data rates unnecessarily high for the
wireless customers of competitors.” As a result T-Mobile explained that it has “been forced to
throttle and cap its customers’ ability to roam on [the partner’s] network due to unreasonably
high data roaming rates.”* NTELOS has also limited its customers’ ability to roam on certain
networks. Youghiogheny recognized this problem as well, noting that “[t]he rates charged for
roaming are so high that no carrier can profitably afford to let its customers roam on a high cost
roaming partner because the roaming charges would quickly exceed the rates paid by the
customer to the home carrier.”>2

Indeed, if NTELOS had to enter into such an unreasonable roaming arrangement in an

attempt to offer competitive services to its customers, it may quickly find itself actually losing

*8 See, e.g., T-Mobile Petition, Mosa Decl., § 21 (noting that “costs to produce a megabyte
continue to decline, with 4G/LTE being more efficient than its predecessor technologies...
consequently, commercially reasonable rates should also decline over time due to the lower costs
associated with the new technologies.”).

9 1d. at 10. Of course, NTELOS recognizes that there may be situations where such information
is not readily available, or other variables exist. Such an understanding further emphasizes the
need to establish other benchmarks and/or clarifications to assist in the assessment of offered
roaming rates.

*0 T-Mobile Petition, 12.
*11d. at 13.
%2 Youghiogheny Feb. 6 Ex Parte, 4.
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money on any customers that used their devices on such roaming partner’s network. For
example, at a data roaming cost to NTELOS of approximately $1 for each song that a customer
downloads or streams, it is clear that it would not take many songs before the cost to NTELOS
would exceed the entire monthly revenue that it receives from that customer. Video streaming
would be even worse by orders of magnitude. This is an undesirable outcome and cannot be
what the Commission intended.

Similarly, NTELOS also supports T-Mobile’s proposed benchmark to “consider the rates
that facilities-based carriers charge Mobile Virtual Network Operators [MVNOs] for data.”*
While NTELOS agrees that there are differences between MVNO agreements and roaming
agreements, the end result is generally the same: a negotiated agreement that permits an
operator’s customers to use another operator’s network.>* Indeed, these rates should be within
the same price-point, as the T-Mobile declaration explains, and NTELOS agrees, “there is no
reason why the wholesale rates for minutes and megabytes charged to other carriers (i.e.
roaming) should be so much higher than the wholesale rates for minutes and megabytes charged
to MVNOs.”™ As the Petition reports, T-Mobile’s MVNO rates “have been falling over time
and that actual average price per MB was below 3 cents by 2013.7® Similar to the proposed
retail benchmark, this too, should be applied as a baseline — allowing the negotiating parties to
have a general sense of a “reasonable” standard when they enter into negotiations. For instance,

offering MVNOs significantly cheaper rates (than offered wholesale roaming rates) for similar

traffic, such as roaming, should be viewed as presumptively unreasonable by the Commission.

>3 T-Mobile Petition, 14.

> See id. at 15, Farrell Decl., 1 82.
*|d. at 15, citing Mosa Decl., ] 27.
*® |d. Farrell Decl., 1 83.
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NTELOS also supports T-Mobile’s other two proposed benchmarks. With respect to T-
Mobile’s benchmark based on “rates that T-Mobile has negotiated with non-affiliated foreign
carriers,”™’ NTELOS recognizes the important role that these rates may play in helping to
determine the commercially reasonable standard, and believes that this benchmark should be
adopted along with the other benchmarks proposed by T-Mobile. With respect to the benchmark
based on the comparison of wholesale roaming rates to other competitively negotiated wholesale
roaming rates, NTELOS agrees that this benchmark should be used with caution, as some of the
previously negotiated rates may not be commercially reasonable themselves. But, NTELOS also
sees value in including this proposed benchmark in the Commission’s guidance, because those
agreements that are, in fact, commercially reasonable (i.e., a roaming agreement reached
between carriers with equal bargaining power) would be extremely helpful comparison going
forward.

Finally, in a similar vein, NTELOS strongly encourages the Commission to clarify that
the Data Roaming Order presumption that a signed roaming agreement meets the commercially
reasonable standard “does not apply with respect to future agreements or proposed
agreements.”® Indeed, as described herein, roaming negotiations are currently taking place on
an uneven playing field. The unequal market power of the participants results in unequal
bargaining power. As a consequence, “the simple fact that an agreement has been reached does
not mean that the terms of the agreement can be presumed to be reasonable.”™® Small, mid-tier

and regional carriers have long-recognized the problems surrounding roaming negotiations, but

5 1d. at 13-14.
%8 |d. at 16-17.
% 1d. at 17.
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at the same time, have all needed roaming agreements to effectively compete in the wireless
marketplace. In many instances, carriers have had no other choice but to enter into agreements
where they are being charged commercially unreasonable prices to offer a service their
customers demand. Such agreements, reached under such unequal circumstances, should not be
used to evaluate future agreements. Doing so would only continue to encourage unreasonable
roaming rates. Accordingly, NTELOS urges the Commission to adopt the requested

clarification.
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V.

CONCLUSION
Based on the foregoing reasons, NTELOS respectfully requests that the Commission
grant T-Mobile’s Petition for Expedited Declaratory Ruling and provide much-needed guidance
and clarity on the “commercially reasonable” standard in the context of data roaming
agreements.
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SUMMARY

The Rural Wireless Association, Inc. (“RWA?”) supports those comments that have been
filed in response to T-Mobile USA, Inc.’s petition for expedited declaratory ruling that seek FCC
clarification of the criteria to be used to determine whether the terms and conditions of any given
wholesale data roaming agreement meet the “commercially reasonable” standard outlined in the
Data Roaming Order and codified in Section 20.12 of the Commission’s Rules. All commenters,
with the exception of AT&T and Verizon, seek FCC clarification of what is considered
“commercially reasonable.”

It is clear from the comments filed in this proceeding that the way in which AT&T and
Verizon measure whether a wholesale data roaming rate is “commercially reasonable” is vastly
different than the way the rest of the commenters in this proceeding measure commercial
reasonableness. Since there is no yardstick to measure the commercial reasonableness of these
rates, there are significant problems in the marketplace. These problems include the loss of
competition through consolidation and carriers going out of business, the loss of services to rural
consumers, and the very real threat of increased retail data rates for rural subscribers to offset
carriers’ wholesale data roaming costs.

Verizon and AT&T have taken the position that it is commercially reasonable for them to
charge wholesale data roaming rates that are so high as to be unaffordable to rural carriers and
their customers. RWA argues the Commission should clarify that wholesale data roaming rates
are per se commercially unreasonable if they exceed, by any degree, the retail data rate the must-
have carrier or requesting carrier charges its retail customers. This clarification would provide
the industry with the necessary guidelines to allow for the continued provision of vital

nationwide data roaming services to rural Americans.
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Verizon and AT&T argue the Commission lacks the authority to clarify what constitutes
commercially reasonable terms and conditions. However, the Commission has the regulatory
authority under Title 111 of the Communications Act, of 1934, as amended (the “Act”), which
authority has been upheld the D.C. Circuit Court, to impose data roaming obligations on
facilities-based providers of commercial mobile data services to other such providers on
commercially reasonable terms and conditions, and this authority extends to its ability to clarify
these obligations.

It is clear from the comments filed in this proceeding that roaming market players have
divergent views on what constitutes commercially reasonable wholesale data roaming terms and
conditions. The Commission must clarify the data roaming rule and establish benchmarks the
industry can use to determine whether wholesale data roaming rates are commercially
reasonable. RWA strongly urges the Commission to clarify that data roaming rates are per se
commercially unreasonable if they exceed, by any degree, the retail data rate the host carrier or

requesting carrier charges its retail customers.
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Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, DC 20554

In the Matter of )
)
Reexamination of Roaming Obligations of ) WT Docket No. 05-265
Commercial Mobile Radio Service Providers and )
Other Providers of Mobile Data Services )
REPLY COMMENTS OF

RURAL WIRELESS ASSOCIATION, INC.

The Rural Wireless Association, Inc. (“RWA”), by its attorneys, respectfully submits
these reply comments in support of those comments supporting the petition for expedited
declaratory ruling filed by T-Mobile USA, Inc. (“T-Mobile”)." RWA strongly supports those
commenters who urge the Commission to provide additional clarification and direction with
regard to what constitutes “commercially reasonable” terms and conditions. It should be noted

that every commenter, except AT&T and Verizon, agrees that this clarification is needed.?

! Reexamination of Roaming Obligations of Commercial Mobile Radio Service Providers and
Other Providers of Mobile Data Services, WT Docket No. 05-265, Petition for Expedited
Declaratory Ruling of T-Mobile USA, Inc. (filed May 27, 2014) (“T-Mobile Petition”).

2 Comments of NTCH, Inc., Flat Wireless, LLC and Buffalo-Lake Erie Wireless Systems Co.,
LLC, WT Docket No. 05-265 at p. 2 (filed July 10, 2014) (“NTCH Comments”) (the data
roaming rule “has ended up having no impact on the roaming marketplace because the
‘commercially reasonable’ standard is toothless, vague and very difficult to enforce”);
Comments of NTELOS Holdings Corp. In Support of Petition for Expedited Declaratory Ruling
of T-Mobile USA, Inc., WT Docket No. 05-265 (filed July 10, 2014) (“NTELOS Comments”)
(strongly supporting adoption of a retail benchmark based on a measure of retail price for
wholesale mobile data pricing); Comments of NTCA - The Rural Broadband Association, WT
Docket No. 05-265 (filed July 20, 2014) (“NTCA Comments™) (agreeing that guidance is needed
to provide clarity in negotiations and help parties evaluate the commercial reasonableness of
offered data roaming agreement terms); Comments of PinPoint Wireless, Inc., WT Docket No.
05-265 (filed July 10, 2014) (*PinPoint Comments”) (urging the Commission to take steps to
promote transparency and clarity in the roaming marketplace); Comments of Limitless Mobile,
Inc., WT Docket No. 05-265 (filed July 10, 2014) (“Limitless Comments”) (lack of clarity and
direction from the Commission regarding what constitutes commercially reasonable wholesale
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Commercially unreasonable wholesale mobile data roaming rates impact all roaming carriers and
consumers across the country. Despite Verizon’s position to the contrary,* the Commission’s
data roaming rules are not working and the roaming market is dysfunctional and must be
addressed by the Commission.* The Commission adopted the data roaming rule, which
“require[s] providers of commercial mobile data roaming services to offer data roaming
arrangements on commercially reasonable terms and conditions, subject to specified
limitations....”> The Commission adopted these rules in order to foster investment and

innovation in the use of spectrum and the development and deployment of data network facilities

data roaming rates and the imbalance of bargaining power in the market, has hurt competition
and drastically reduces consumer choice); Comments of Comptel, WT Docket No. 05-265 at n. 6
(filed July 10, 2014) (*“Comptel Comments”) (clarification is needed for determining the
commercial reasonableness of proffered terms and conditions, and the “commercially
reasonable” standard is too vague to adequately protect the public interest); Comments of
Cellular South, Inc. (d/b/a C Spire Wireless), WT Docket No. 05-265 (filed July 10, 2014) (“C
Spire Comments”) (competitive mobile carriers face substantial difficulties providing seamless
data services to customers due in large part to their inability to evaluate commercial
reasonableness of proposed data roaming terms and conditions); Comments of The Blooston
Rural Carriers, WT Docket No. 05-265 (filed July 10, 2014) (“Blooston Rural Carriers
Comments™) (supports T-Mobile request for clarification, seeks 60-90 day shot clock and notes
that rural carriers may face great difficulty in meeting their Mobility Fund public interest
obligations if wholesale data roaming rates are not reduced); Comments of Competitive Carriers
Association, at p. 2WT Docket No. 05-265 (filed July 10, 2014) (“CCA Comments”) (" T-
Mobile’s proposed benchmarks for assessing whether the data roaming rates are commercially
reasonable would provide sorely-needed guidance to the industry...); Comments of Sprint
Corporation, WT Docket No. 05-265 (filed July 10, 2014) (“Sprint Comments”) (the
Commission must clear up industry confusion regarding implementation of the data roaming
rules); Comments of Truphone, Inc. and Truphone Limited, WT Docket No. 05-265 (filed
August 11, 2004) (supports T-Mobile’s request for clarification).

% See Verizon Comments at p.3.

% See T-Mobile Petition at p. 10.

® Reexamination of Roaming Obligations of Commercial Mobile Radio Service Providers and
Other Providers of Mobile Data Services, Second Report and Order, 26 FCC Rcd. 5411 at 13
(rel. April 7, 2011) (“Data Roaming Order”’); see also 20 C.F.R. § 20.12(e).
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and services, competition for mobile broadband business by multiple providers, and the
availability of advanced and innovative mobile services with seamless nationwide coverage.®

The FCC’s policy objectives have been thwarted by dominant carriers with superior
bargaining power who have taken advantage of the confusion surrounding what constitutes
“commercially reasonable” data roaming terms and conditions. As a result, competition and
rural consumers are suffering. Commercially unreasonable data roaming rates are forcing rural
carriers to consider leaving the market or discontinue services to subscribers, are delaying
carriers’ deployment of new infrastructure and services to rural America, and will eventually
result in higher retail rates for rural consumers. To address these public interest harms, the
Commission must clarify what constitutes “commercially reasonable” mobile data roaming terms
and conditions.

l. CLARIFYING THE TERM “COMMERCIALLY REASONABLE” AS
PROPOSED BY RWA DOES NOT CONSTITUTE COMMON CARRIAGE
REGULATION.

RWA disagrees with AT&T’s argument that the clarification requested in T-Mobile’s
petition would transform the data roaming rules into common carriage regulation.” Clarifying
what constitutes “commercially reasonable” does not remove carriers’ flexibility to negotiate and
develop individually tailored agreements. RWA’s requested clarification would describe the

maximum wholesale data roaming rate that would be considered “commercially reasonable.”

This clarification is clearly needed given the fact that AT&T’s and Verizon’s interpretations of

® Reexamination of Roaming Obligations of Commercial Mobile Radio Service Providers and
Other Providers of Mobile Data Services, Order on Reconsideration and Second Further Notice
of Proposed Rulemaking, WT Docket No. 05-265 (rel. April 21, 2010) (2010 Order on
Reconsideration™).

" AT&T Opposition at p. 32.
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what constitutes commercially reasonable rates, terms and conditions for wholesale data roaming
services is so far afield from the rest of the commenters in this proceeding.

The D.C. Circuit Court upheld the Commission finding that the data roaming rule does
not relegate mobile data providers to common carrier status. Despite AT&T’s argument to the
contrary, clarifying what constitutes “commercially reasonable” terms and conditions would not
constitute common carrier regulation. Specifically, in response to a challenge by Verizon that
the data roaming rule relegates mobile-data providers to common carriers, the court found that:

[i]f a carrier is forced to offer service indiscriminately and on general
terms, then that carrier is being relegated to common carrier status.
But perhaps more importantly, the Commission has significant
latitude to determine the bounds of common carriage in particular
cases. Moreover, there is an important distinction between the
question whether a given regulatory regime is consistent with
common carrier or private carrier status, and the Midwest Video |1
question whether that regime necessarily confers common carrier
status. Accordingly, even if a regulatory regime is not so distinct
from common carriage as to render it inconsistent with common
carrier status, that hardly means it is so fundamentally common
carriage as to render it inconsistent with private carrier status. In other
words, common carriage is not all or nothing--there is a gray area in
which although a given regulation might be applied to common
carriers, the obligations imposed are not common carriage per se. It is
in this realm--the space between per se common carriage and per se
private carriage--that the Commission's determination that a
regulation does or does not confer common carrier status warrants
deference. Such is the case with the data roaming rule.®

The court found the Commission’s data roaming rule falls within this “grey” area, and is not
inconsistent with private carrier status because:

the data roaming rule leaves substantial room for individualized
bargaining and discrimination in terms. The rule expressly
permits providers to adapt roaming agreements to individualized
circumstances without having to hold themselves out to serve all
comers indiscriminately on the same or standardized terms.

8 Cellco Partnership v. FCC, 700 F.3d 534, 547 (D.C. Cir. 2012) (internal citations omitted).
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Given this... the data roaming rule does ‘not amount to a duty to
hold out facilities indifferently for public use.””*

While the clarification requested by both T-Mobile and RWA will provide additional
guidance to carriers as to what constitutes commercially reasonable wholesale data roaming
rates, neither clarification would require carriers to “hold themselves out to serve all comers
indiscriminately on the same or standardized terms.” Carriers will continue to have the
opportunity to negotiate individual wholesale data roaming agreements, with whatever
commercially reasonable terms and conditions the parties deem appropriate given individual
circumstances, within the guidelines of ensuring that the wholesale data roaming rates do not
exceed, and may include any rate below, the retail data rate the must-have™ carrier or requesting
carrier charges its retail customers.**

RWA agrees with CCA that “the guidance requested in the Petition would still leave
substantial room for individualized bargaining and arrangements, and preserve the discretion
contained within the language of the rule...”*? Adopting retail data rates as the benchmark for

determining whether wholesale data roaming rates are commercially reasonable, as

® Cellco, 700 F.3d at p. 548 (emphasis in original, internal citations omitted).

19 RWA considers a must-have carrier to be the only wireless carrier that is able to provide the
requesting carrier with wireless data roaming services in a market that has significant “map
value” to the requesting carrier. “Map value” is used in the wireless industry to describe a
service area that adds significant value to a carrier’s network by satisfying the demand of the
carrier’s customers. Examples of areas with map value include, but are not limited to, major
Interstates; areas covering hundreds of square miles; markets that fill-in a carrier’s doughnut
hole-shaped service territory; and rural markets that are immediately adjacent to a carrier’s
service territory.

1 This retail data rate could be based on the prevailing nationwide retail data rate, the local data
rate, the data rate charged to foreign carriers whose customers roam on a must-have carrier’s
network, or the data rate charged to MVNOs.

2 CCA Comments at p. 9.
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recommended by RWA in its Comments in this proceeding,™® also leaves substantial room for
individual bargaining, negotiation and discretion between roaming partners. However, RWA
disagrees with CCA’s example for describing how carriers will continue to be able to use their
discretion to negotiate individual wholesale data roaming agreements. Specifically, CCA states
that *...rural areas are often more costly to serve and therefore carriers serving these areas
should be capable of recouping these deployment costs through fair and economically reasonable
roaming rates.”** RWA strongly encourages the Commission to adopt the retail data rate the
must-have carrier charges its retail customers as the appropriate benchmark for determining
whether the wholesale data roaming rate is per se commercially unreasonable, including data
roaming services being provided in rural areas.™ It is safe to assume that the prevailing retail
data rates offered to retail customers will properly account for host carriers’ costs of providing
data services in any market, including in rural areas, and as such, those retail data rates are an
appropriate benchmark for determining the commercial reasonableness of the wholesale data
roaming rates offered to roaming partners for those exact same data services.

1. TITLE 111 OF THE ACT PROVIDES THE COMMISSION THE AUTHORITY
TO CLARIFY SECTION 20.12 OF THE RULES AND THE CLARIFICATION
PROPOSED BY RWA WILL ALLOW INDIVIDUALIZED BARGAINING.

Verizon argues that the FCC does not have the authority under Title 111 of the Act to

clarify what constitutes a commercially reasonable rate stating that because the FCC “elected not

to adopt requirements linking voice roaming rates to rates for retail or MVVNO services in the

3 Comments of the Rural Wireless Association, Inc., WT Docket No. 05-265 at p. 7 (filed July
10, 2014) (“RWA Comments™).

4 CCA Comments at p. 9.

> This retail data rate could be based on the prevailing nationwide retail data rate, the local data
rate, the data rate charged to foreign carriers whose customers roam on a must-have carrier’s
network, or the data rate charged to MVNOs. See Comments of the Rural Wireless Association,
Inc., WT Docket No. 05-265 at ] 15 (filed July 10, 2014) (“RWA Comments”).
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common carrier voice roaming regime, it certainly could not adopt such requirements in a more
‘flexible’ Title 111 regulatory regime.”*® The Commission elected not to adopt benchmarks in the
voice roaming proceeding because it was not convinced consumers would be harmed by its
failure to do s0.*’ It is clear from the comments in this proceeding that competition and
consumers are being harmed by the Commission’s failure to establish criteria for determining
whether wholesale data roaming rates are commercially reasonable. Furthermore, the fact that
the Commission elected not to adopt benchmarks in the voice roaming proceeding does not mean
the Commission cannot do so here. As discussed above, the Commission has established, and
the D.C. Circuit Court has upheld, that the Commission has statutory authority under Title 111 of
the Act to impose data roaming obligations on facilities-based providers of commercial mobile
data services to other such providers on commercially reasonable terms and conditions, and this
authority extends to its ability to clarify these obligations as requested by T-Mobile and RWA.*®

Specifically, the Commission has found that Section 301 of the Act provides it with the
authority to regulate “radio communications” and “transmission of energy by radio.”*® Section
303 of the Act provides the Commission with “the authority to establish operational obligations
for licensees that further the goals and requirements of the Act if the obligations are in the

‘public convenience, interest, or necessity.””?° The Commission has determined that “reasonable

16 \/erizon Comments at p. 7.

7 See Reexamination of Roaming Obligations of Commercial Mobile Radio Service Providers,
Report and Order and Further Notice of Proposed Rulemaking, 22 FCC Rcd 15817 at | 37
(2007) (“Voice Roaming Order”).

8 Cellco, 700 F.3d 534 (“Title 111 of the Communications Act of 1934 plainly empower the
Commission to promulgate the data roaming rule.”).

192010 Order on Reconsideration at { 66 citing 47 U.S.C. § 301.

202010 Order on Reconsideration at { 66 citing 47 U.S.C. § 303 (“stating that if the ‘public
convenience, interest, or necessity requires’ the Commission shall ... prescribe such restrictions
and conditions, not inconsistent with law, as may be necessary to carry out the provisions of the
Act’™); Schurz Communications, Inc. v. FCC, 982 F.2d 1043, 1048 (7™ Cir. 1992)
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roaming obligations can serve the public interest by promoting competition, investment, and new
entry while facilitating consumer access to ubiquitous service.”?* Furthermore, the Commission
is obligated to advance the objectives outlined in Section 309(j)(3) of the Act, which include “the
development and rapid deployment of new technologies, products and services for the benefit of
the public... without administrative or judicial delays; [and] ... efficient and intensive use of the
electromagnetic spectrum...”? In addition, the FCC has found that imposing automatic data
roaming obligations is supported by Section 303(g) of the Act, which requires the Commission
to “[s]tudy new uses for radio, provide for experimental uses of frequencies, and generally
encourage the larger and more effective use of radio in the public interest...”?*

Clarifying that wholesale data roaming rates that exceed retail data rates are per se
commercially unreasonable falls within the FCC’s authority under Title I11 of the Act. This
clarification will give all carriers significant direction with regard to their negotiations
concerning data roaming services, while continuing to provide carriers with the flexibility to
negotiate and develop “individually tailored arrangements.”

RWA proposed in its comments that the Commission find that wholesale data roaming
rates that exceed retail rates are per se commercially unreasonable. Adopting this clarification
for determining whether the terms and conditions of a proffered agreement are commercially
reasonable is supported by the Commission’s authority under Title 111 of the Act, which authority

has been upheld by the D.C. Circuit. The guidance requested by T-Mobile and RWA leaves

substantial room for individualized bargaining and negotiations. Furthermore, as stated by the

(Communications Act invests Commission with ‘enormous discretion’ in promulgating licensee
obligations that the agency determines will serve the public interest).

212010 Order on Reconsideration at  67.

22 47 U.S.C. § 309())(3).

28 47 U.S.C. § 303(g).
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D.C. Circuit in Cellco v. FCC, Midwest Video Il makes it clear that “not every limitation on an
entity’s discretion concerning with whom and how it will deal is necessarily common
carriage.”**

1. IMPLEMENTATION OF THE DATA ROAMING RULES HAS FAILED TO
MEET THE COMMISSION’S STATED POLICY OBJECTIVES;
CLARIFICATION BY THE FCC OF WHAT CONSTITUTES
“COMMERCIALLY REASONABLE” WILL CURE THIS DEFICIENCY.

In 2011, the Commission imposed data roaming obligations on mobile data roaming
service providers in order to serve the public interest by promoting competition, investment, and
new entry while facilitating consumer access to ubiquitous service. These policy objectives are
the cornerstone of the Commission’s data roaming rules. While the Commission attempted to
adopt rules that balance these objectives, this has not occurred in practice, as evidenced by the
record in this proceeding. Clarification of the data roaming rules is needed to effectively carry
out the Commission’s mobile data roaming policy objectives.

Faced with “take it or leave it” data roaming agreements with commercially unreasonable
data roaming rates, terms and conditions, RWA members have been forced to accept such
agreements, or refused to accept such terms, forcing them either to limit their customers’ ability
to access certain larger carriers’ networks or continue to provide customers with essential
nationwide data roaming services, but at a financial loss. 1f RWA members continue to provide

their customers with nationwide plans under these scenarios, they will not be in business much

longer.

2 Cellco, 700 F3d 534, 547 (citing FCC v. Midwest Video Corp. (Midwest Video 11), 440 U.S.
689, 99 S. Ct. 1435, 59 L. Ed. 2d 692 (1979)).
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IV. AT&T ATTEMPTS TO JUSTIFY CHARGING COMMERCIALLY
UNREASONABLY HIGH WHOLESALE DATA ROAMING RATES ON
MISSTATED FCC POLICY.

RWA strongly disagrees with AT&T’s interpretation of the policy objectives the FCC
adopted when it implemented the data roaming rule. As discussed above, the Commission’s
policy objective was to “serve the public interest by promoting competition, investment, and new
entry while facilitating consumer access to ubiquitous service.”?> This policy objective includes
the goal of ensuring that roaming carriers do not rely on data roaming services in lieu of
investing in their own home networks.

AT&T attempts to justify its commercially unreasonable wholesale data roaming rates
and twists the Commission’s policy objectives by inferring that the Commission gave carriers
permission to charge wholesale data roaming rates that are so high that these carriers have no
choice but to build new networks outside of their current home networks rather than roam on
another carrier’s network. For example, AT&T states in its opposition that “the Commission
reiterated its finding from the 2010 Order on Reconsideration that ‘the relatively high price of
roaming compared to providing facilities-based service will often be sufficient to counterbalance
the incentive to “piggy back’ on another carrier’s network.””? The FCC intended this statement
to refer to “in-home network roaming” where multiple parties have licensed spectrum in the
same area.

AT&T also states that “[t]he Commission had previously found that the fact that

‘roaming rates [are] much higher than retail rates’ would preserve investment incentives, and the

222010 Order on Reconsideration at 1 67.
% AT&T Opposition, WT Docket No. 05-165 (filed July 10, 2014) at pp. 8-9 (citing Data
Roaming Order at ] 51).
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Commission cited that prior finding with approval in the Data Roaming Order.”?’ AT&T
misquotes this paragraph of the 2010 Order on Reconsideration. The Commission did not make
a finding that roaming rates that are much higher than retail rates would preserve investment
incentives. Paragraph 32 of the 2010 Order on Reconsideration states:

32. AT&T argues that, if the first carrier providing coverage in a given area were

required to provide automatic home roaming service to its competitors’

customers, there would be no reason for competitors to build out their own

networks in that area [citation omitted]. We disagree. Carriers deploying next

generation networks will still have incentives to build out to ensure that their

subscribers receive all of the benefits of the carriers’ own advanced networks.”

% SpectrumCo Petition for Reconsideration at 12-13 and Reply at 4 (also noting

that with roaming rates being much higher than retail rates, a smaller carrier

cannot expect to compete when its subscribers are roaming all the time or even a

large percentage of the time.) See also, MetroPCS Petition for Reconsideration at

12 noting it is simply not economically feasible or sound business practice for any

carrier to pursue a strategy based on roaming at the expense of building its own

network.
The Commission is citing to SpectrumCo’s petition for reconsideration for support that carriers
will continue to have incentives to build out their home networks even if they initially provide
service through roaming agreements. Even if the Commission had made a “finding” that
roaming rates much higher than retail were justified to preserve infrastructure investments,
which it did not, the Commission was once again discussing investing in infrastructure in the
roaming carrier’s home network, not nationwide. AT&T is attempting to validate charging
commercially unreasonable wholesale data roaming rates in an effort to force roaming carriers to
expand their networks rather than roam on AT&T’s network.

The Commission initially discussed the comparison of roaming costs and network

deployment costs in the 2010 Order on Reconsideration in the context of elimination of the

home exclusion rule. Once the home exclusion rule was eliminated, carriers were required to

2T AT&T Opposition at p. 9 citing 2010 Order on Reconsideration at { 32 n. 90.
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provide roaming services under reasonable terms and conditions even in areas where a roaming
carrier held spectrum. The Commission again made this comparison in the Data Roaming Order
when it declined to adopt AT&T’s proposal that a carrier be required to provide data roaming
only to carriers that have built substantial networks of their own.?® In both instances the
Commission continued to require that roaming terms and conditions be reasonable.

At no time did the Commission endorse or promote the policy that nationwide carriers
should charge commercially unreasonable wholesale data roaming rates in order to discourage
carriers from roaming on a carrier’s network. When the Commission adopted the Data Roaming
Order, its intention was to ensure that carriers have access to vital data roaming services in order
to ensure consumers have access to nationwide data services. The Commission balanced the
need for access to data roaming services against ensuring that carriers did not rely on data
roaming as the “primary” means of serving subscribers rather than deploying new
infrastructure.?

RWA members are not using roaming arrangements as a “primary’ means of serving
subscribers. AT&T’s suggestion that charging commercially unreasonable data roaming rates
that are so high that they are resulting in carriers leaving the market will somehow provide
incentives for RWA carrier members to invest in infrastructure, and that this scenario is
somehow validated by Commission policy, is misplaced. AT&T’s Opposition implies that the
Commission’s rules condone, or even encourage, facilities-based carriers such as AT&T to
charge unreasonably high data roaming rates in an effort to force small, rural carriers with non-
nationwide footprints, and who clearly have neither the spectrum nor the financial wherewithal,

to invest in infrastructure rather than seek data roaming services. AT&T states “the Commission

8 Data Roaming Order at {50.
?® Data Roaming Order at { 21.
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made clear that it expected roaming rates to be ‘much higher’ than retail rates, to ensure that
requesting providers like T-Mobile continue to have an incentive to build out their broadband
networks.”*

Even if RWA’s member carriers built out 100% of their licensed footprints, those carriers
would still be charged the dominant carrier’s commercially unreasonable wholesale data roaming
rates that are applied to large and regional carriers across the country. RWA’s carrier members
will never be in a position to construct nationwide networks and will always be reliant on
roaming partners to provide their subscribers with nationwide data plans. Under AT&T’s
interpretation of the FCC’s policy, RWA members who are small, rural carriers that seek data
roaming agreements with AT&T are financially punished with commercially unreasonable data
roaming rates that are likely to eventually push them out of the mobile data marketplace because
they do not have the spectrum or the financial ability to build their own nationwide networks.

While some carriers have spectrum with near-nationwide footprints but have not yet
deployed nationwide networks, RWA members, among others,** simply do not have the
spectrum needed, or the financial wherewithal, to deploy nationwide networks. RWA members,
whose rural carrier members serve fewer than 100,000 customers, will never be in a position to
build nationwide networks and will always rely on roaming partners to provide rural consumers
with nationwide service plans.

While AT&T’s position is that excessively high wholesale data roaming rates will push

carriers to deploy their own infrastructure, the opposite has happened. As outlined below,

% AT&T Opposition at pp. 12-13 (emphasis in original).

31 See NTELOS Comments at p. 5 (NTELOS has a limited spectrum footprint (due in part to
nationwide spectrum constraints) and must rely on other carriers in order to provide nationwide
coverage... [and] needs the ability to obtain data roaming agreements on commercially
reasonable terms and conditions and offer the maximum coverage possible in order to just be
competitive in the wireless marketplace.”).

Page 13 of 18
Page 870 of 1361.



wholesale data roaming rates currently being charged by must-have roaming partners have
actually stifled the ability of rural carriers to deploy infrastructure and new services. In addition,
at least one RWA member is being pushed out of business as a result of commercially
unreasonable wholesale data roaming rates. These rates have also resulted in (1) market
consolidation; (2) consumers being denied access to certain carrier networks; and (3) the real
potential of higher retail rates being charged to rural consumers. Given the public interest harms
that have resulted from the wholesale data roaming rates currently being charged by must-have
carriers, it is clear there is no legitimate commercially reasonable basis for carriers to charge
wholesale data roaming rates that exceed retail prices.** Furthermore, the Commission has

133

stated that “conduct that unreasonably restrains trade... is not commercially reasonable.

V. TODAY’S WHOLESALE DATA ROAMING RATES HARM COMPETITION
AND RURAL CONSUMERS.

As evidenced by the comments in this proceeding, competition and consumers have been
harmed by AT&T’s and Verizon’s pricing policies. ** RWA’s small rural carrier members rely
on roaming partners to provide subscribers with nationwide service. Even if they built out 100%

of their licensed territories, they would rely on roaming partners to provide nationwide service.

%2 See also Comptel Comments at p. 3 (T-Mobile’s “proposed benchmarks are extremely
generous especially since it is difficult to contemplate a legitimate commercially reasonable basis
for a host provider’s wholesale roaming rates to exceed its retail pricing to any degree.”).

% Data Roaming Order at  85.

% Further evidence of these harms has been found by another federal communications
regulatory body. The Canadian Radio-television and Telecommunications Commission
(“CRTC”) recently conducted an investigation to “assess the impact of wholesale data roaming
agreements on the competitiveness of the Canadian wireless industry and the choices available to
Canadians.” The CRTC found national carriers had the ability to use wholesale roaming
agreements as a strategic tool to ensure that new entrants do not become effective competitors.

In addition, the Canadian Telecommunications Act was amended to establish caps on wholesale
mobile wireless roaming rates based on retail rates. See Canadian Radio-television and
Telecommunications Commission, Telecom Decision CRTC 2014-398, File Nos. 8620-C12-
201317230 and 8620-C12-201312082 (Ottawa, July 31, 2014).
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When a small carrier’s subscribers roam, particularly if they roam a large percentage of the time,
the carrier’s costs of providing service increase significantly. Many times these costs exceed
what the carrier can reasonably expect to recoup from its subscribers and remain competitive. If
a carrier has a number of subscribers that roam a large percentage of the time, the carrier cannot
afford to support those customers on its network.

RWA has at least one member carrier that is being pushed out of business due to
commercially unreasonable wholesale data roaming rates, and has many others who are incurring
significant costs as a result of wholesale data roaming rates and are considering their options.
NTELOS Holdings Corp. (“NTELOS”) points out that “[flormer carriers, such as MetroPCS,
Allied Wireless, and Leap Wireless have all cited difficulty in obtaining reasonable roaming
rates as significant reasons for exiting the market, despite the adoption of the Data Roaming
Order.”® Limitless Mobile, Inc. (“Limitless”) and PinPoint Wireless, Inc. (“PinPoint”) make
clear that rural customers are being harmed by current wholesale data roaming rates. Consumers
are being harmed because they are being denied nationwide coverage because rural carriers are
restricting access to nationwide networks as a result of commercially unreasonable roaming
rates, consumers are losing the benefits of competition by the exit of local competitors from the
marketplace, and consumers are facing higher retail rates from rural carriers that are forced to

pass their wholesale data roaming costs through to consumers.*® Comptel also correctly points

% NTELOS Comments at p. 9 citing MetroPCS/T-Mobile Public Interest Statement, 18-19
(Lead File No. 0005446627 (filed Oct. 18, 2012)) (one reason MetroPCS decided to merge with
T-Mobile was the fact that “reasonably-priced voice, and particularly data, roaming
arrangements have been extremely difficult to obtain, despite the existence of [the FCC data
roaming rules]”); see also Allied Wireless/AT&T Public Interest Statement, 22 (Lead File No.
0005632405) (filed Feb. 5, 2013) (NTELOS notes that “Allied also emphasized the disadvantage
it faced by “high and increasing roaming costs’”).

% See Limitless Comments at p. 4 (Limitless restricted customer access to “the AT&T network
for the sole reason that AT&T’s data roaming rates are too high and by continuing roaming
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out that carriers seeking wholesale roaming arrangements compete with the host provider for
retail customers, thereby giving the host carrier the incentive to raise the competitor’s costs by
charging commercially unreasonable roaming rates.*’

As outlined by PinPoint, if wholesale data roaming rates are not lowered, rural carriers
face the prospect of (1) continuing to offer nationwide roaming to subscribers at competitive
retail rates at a loss; (2) passing wholesale data roaming costs on to rural consumers through
higher retail rates, which will likely result in the carrier going out of business because the
carrier’s retail rates are not competitive;® or do what Limitless was forced to do and (3) restrict
subscriber access to certain networks.*® Any of these scenarios will likely result in the carrier
going out of business.*’ The options faced by rural carriers support the argument that today’s
wholesale data roaming rates are commercially unreasonable and must be addressed by the
Commission.

Absent FCC intervention, roaming rates will continue to be much higher than retail rates,
and small rural carriers will be unable to compete. The Commission should clarify that
wholesale data roaming rates are per se commercially unreasonable if they exceed retail data
rates. Many of today’s wholesale data roaming rates are commercially unreasonable because
they force competitors out of the market; restrict rural consumers’ access to nationwide data
services; or force rural carriers to charge much higher retail prices, resulting in the pass-through

of commercially unreasonable wholesale roaming costs to rural consumers.

access, Limitless could not maintain a commercially competitive retail wireless data offering to
the general public”).

7 Comptel Comments at p. 4.

%8 PinPoint Comments at p. 7 (filed July 10, 2014); see also NTELOS Comments at p. 16 citing
T-Mobile Petition at p. 12 (*“high wholesale roaming rates ‘are intended to, and have the effect
of, keeping retail data rates unnecessarily high for the wireless customers of competitors’”).

¥ Limitless Comments at p. 4.

40 See PinPoint Comments at p. 7 (filed July 10, 2014).
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VI.  RWA SUPPORTS ADOPTION OF A ROAMING NEGOTIATION SHOT
CLOCK.

RWA supports adoption of a roaming negotiation shot-clock as proposed by NTCA*! and
the Blooston Rural Carriers* that would address the time frame within which carriers must
respond to a request to begin roaming negotiations. NTCA correctly notes that while the Data
Roaming Order admonished carriers to “avoid actions that unduly delay or stonewall the course
of negotiations...” there are no “regulatory teeth” to the Commission’s rules.** Currently, RWA
members wait months to even begin negotiating roaming agreements. These delays are
exacerbated by network evolutions. Specifically, data roaming agreements covering 2G services
are not applicable to areas where the host carrier is providing 3G or 4G LTE services. In order
for a roaming carrier to access either of these higher evolution networks, it must negotiate new
wholesale data roaming agreements. Negotiating new roaming agreements each time a host
carrier’s network is upgraded causes significant delays and added expenses. For these reasons,
RWA supports adoption of a shot clock for the conclusion of negotiations and execution of a
mutually acceptable wholesale data roaming agreement.**

VII. CONCLUSION.

Mobile broadband is at a critical state in its development, and the massive consolidation
of this industry has resulted in a significant lack of competition in the mobile broadband
ecosystem. Roaming services are needed to ensure competition and the provision of ubiquitous
nationwide services to rural consumers. Currently, there is no yardstick to measure the

commercial reasonableness of wholesale data roaming rates, which is causing significant

1 NTCA Comments at pp. 6-8.

%2 Blooston Rural Carriers Comments at pp. 1-3.
* NTCA Comments at p. 6.

** Blooston Rural Carriers Comments at pp 1-3.
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problems in the marketplace. Verizon and AT&T have taken the position that it is commercially
reasonable for them to charge wholesale data roaming rates that are so high as to be unaffordable
to rural carriers and their customers. The fact that AT&T’s and Verizon’s interpretations of what
constitutes commercially reasonable rates, terms and conditions for data roaming services is so
far afield from the rest of the commenters in this proceeding makes it clear that FCC clarification
is needed. Clearly the Commission must establish some benchmarks the industry can use to
determine whether wholesale data roaming rates are commercially reasonable. RWA strongly
urges the Commission to clarify that wholesale data roaming rates are per se commercially
unreasonable if they exceed, by any degree, the retail data rate the must-have carrier or
requesting carrier charges its retail customers.

Respectfully submitted,

RURAL WIRELESS ASSOCIATION, INC.

By:  /s/ Daryl A. Zakov

Daryl A. Zakov, Assistant General Counsel
Tara B. Shostek, Regulatory Counsel
10 G Street, NE, Suite 710
Washington, DC 20002
(202) 551-0010
August 20, 2014

Page 18 of 18
Page 875 of 1361.



PUBLIC VERSION

EXHIBIT 1 TO ROETTER REPLY DECLARATION
DOCUMENT 91

Page 876 of 1361.



Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D.C. 20554

In the Matter of

Reexamination of Roaming Obligations of WT Docket No. 05-265
Commercial Mobile Radio Service Providers
and Other Providers of Mobile Data Services
DA 14-798

Petition for Expedited Declaratory Ruling of
T-Mobile USA, Inc.

N N N N N N N N N

To: Chief, Wireless Telecommunications Bureau

REPLY COMMENTS OF THE BLOOSTON RURAL CARRIERS

The law firm of Blooston Mordkofsky Dickens Duffy & Prendergast, LLP (“Blooston”),
on behalf of its rural telephone and wireless carrier clients (the “Blooston Rural Carriers™),
respectfully submits these reply comments in support of T-Mobile USA’s Petition for Expedited
Declaratory Ruling and request for prospective guidance on the “commercially reasonable”
standard in the context of data roaming. Aside from comments by AT&T and Verizon (a.k.a.,
the “Big Two”), which urge the Commission to preserve the status quo (to their tremendous
advantage), the record in this proceeding shows unanimous support for the modest and
reasonable clarification of the Commission’s Rules that is sought by T-Mobile. Because the
guidance sought by T-Mobile is desperately needed by a wide range of rural and competitive
wireless carriers, and because the availability of commercially reasonable terms and conditions
for 4G data roaming services from the Big Two is essential to any carrier that wishes to
participate in the Mobility Fund Phase Il proceeding, the FCC should promptly grant T-Mobile’s
Petition and issue much needed guidance on the commercially reasonable standard. In addition,

the Commission should adopt a “shot clock” for data roaming negotiations so that the Big Two
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cannot simply ignore requests from small carriers, and it should strongly consider RWA'’s
proposal to require all carriers to confidentially file their data roaming agreements with the FCC
so that the Commission’s staff can have a better understanding of the rates, terms and conditions

that are being forced on small carriers.

I.  Competitive Carriers Unanimously Support the T-Mobile Petition

Upon review of the comments in this proceeding, the record shows unanimous support
for the Commission to adopt four benchmarks for assessing the commercial reasonableness of
data roaming agreements that were proposed by T-Mobile.! Those benchmarks include: (1)
whether the wholesale data roaming rate substantially exceeds the retail rate; (2) whether the
wholesale data roaming rate substantially exceeds roaming rates charged to foreign carriers when
their customers roam in the United States (and vice versa); (3) whether the wholesale data
roaming rate substantially exceeds the price for wholesale service charged to MVNOs; and (4)
how the proposed wholesale roaming rate compares to other competitively negotiated wholesale
roaming rates. The data roaming market has not developed as the Commission intended when it
adopted its Data Roaming Order in 2011, and a lack of access to data roaming services on
commercially reasonable terms and conditions is hampering the ability for small, mid-tier and

regional carriers to compete in the marketplace as the FCC intended.

The Blooston Rural Carriers agree with commenters that have characterized the

commercially reasonable standard of the data roaming rule as “toothless, vague and very difficult

! See, e.g., July 10 Comments of COMPTEL (COMPTEL Comments) at p. 3; July 10 Comments of NTCA —
The Rural Broadband Association (NTCA Comments) at pp. 5-6; July 10 Comments of Cellular South, Inc. (C Spire
Comments) at pp. 6-8; July 10 Comments of NTELOS (NTELOS Comments) at pp. 14-19; July 10 Comments of
Rural Wireless Association, Inc. (RWA Comments) at p. 4; July 10 Comments of Sprint Corporation (Sprint
Comments) at pp.2-4.
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to enforce.”?

Competitive carriers should not be forced into years of pleading and unreturned
phone calls, or the prospect (and expense) of filing a formal complaint with the FCC, just to get
the prospect of data roaming discussions with the Big Two. A persistent inequity in bargaining
power has left small and regional wireless carriers with little hope of securing data roaming
agreements, much less reasonable data roaming terms and conditions. In those instances where
small and regional carriers have been successful in securing data roaming rights, the likelihood
that most carriers have been forced to accept data roaming terms and conditions on a “take it or
leave it” basis rather than true arms-length negotiation means that existing agreements cannot be
used as a basis for what is commercially reasonable in future agreements. That only preserves
the status quo, and overwhelming competitive advantages enjoyed by the Big Two. For this
reason, the Blooston Rural Carriers also agree with T-Mobile and commenters who believe that

the terms of existing data roaming agreements cannot and should not be viewed as a benchmark

for what is deemed commercially reasonable in future roaming negotiations.®

Il.  Opponents of T-Mobile’s Request for Clarification of the “Commercially
Reasonable” Standard Fail to Show Why Prospective Guidance is Not in the Public
Interest

In contrast to the overwhelming weight of industry opinion, the Big Two are the only
entities that are content with the current vagaries of the “commercial reasonableness” standard.
They claim that the rules are working,* and that T-Mobile’s requested rate benchmarks are

improper.” However, quite the opposite is true. The record shows that competitors to the Big

2 Comments of NTCH, Inc., Flat Wireless, LLC and Buffalo-Lake Erie Wireless Systems Co (NTCH/Blue

Comments) at p. 2.
3 See, e.g., T-Mobile Petition at pp. 16-22; Comments of NTELOS at p. 18.

4 See July 10 Opposition of AT&T (AT&T Opposition) at pp. 7-16, July 10 Comments of Verizon (Verizon
Comments) at pp. 7-9.

> See AT&T Opposition at pp. 26-32; Verizon Comments at pp. 9-14.
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Two are faced with little or no choice for roaming partners due to increasing concentration in the
wireless market, and the ever-increasing size and scope of the Big Two’s businesses (i.e., such as
through AT&T’s proposed acquisition of DirecTV) only magnifies the disparities between the
industry’s largest and smallest carriers, and heightens the ability (and likelihood) for the Big
Two to cause anticompetitive harm. Small and rural carriers have significant incentive to
construct and operate high quality networks in their home markets, to attract and maintain a loyal
customer base. However, these entities cannot provide nationwide service in markets where they
don’t have spectrum, and in areas where they have spectrum but have not yet been able to extend
service. Even nationwide carriers such as Sprint and T-Mobile have areas where demand from
their customers may be limited, and where buildout by multiple carriers may not be the best use

of limited resources.

T-Mobile is not urging the Commission to make “sweeping changes” to its Data
Roaming Order, as Verizon suggests,® or to “unlawfully rewrite, rather than clarify, those rules
in ways that would limit marketplace flexibility”, as AT&T argues,’ but rather seek modest and
reasonable clarifications that will help parties to better evaluate the commercial reasonableness
of data roaming terms offered. The Blooston Rural Carriers agree with T-Mobile that this will
facilitate the negotiation process and ability competitive carriers to secure data roaming

agreements for the benefit of their customers.

18

Contrary to the Big Two’s assertions that “the existing rules are working,”” the record in

this proceeding shows that the status quo is clearly not working. T-Mobile and competitive

Comments of Verizon at p. 1.
! AT&T Opposition at p. 2.
See AT&T Opposition at pp. 7-16, Verizon Comments at pp. 7-9.
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carriers have presented a compelling case for measured action by the Commission. Verizon
argues that T-Mobile should use the remedies provided in the Data Roaming Order to resolve its
dispute with AT&T. However, a petition for declaratory ruling was not only one of the remedies
that the Commission mentioned in the Data Roaming Order, it was the very first remedy that the
Commission offered.? The Blooston Rural Carriers applaud T-Mobile seeking clarification of
the Commission’s Rules in a manner that involves other carriers to contribute to the record, and

that if granted, will have the force of precedent.

Finally, the guidance sought by T-Mobile, competitive carriers and consumer advocates
is not rate regulation, as Verizon and AT&T each assert, and it is appropriately sought in the
context of a petition for declaratory ruling. T-Mobile and supporting commenters are not asking
the FCC to rewrite any existing rules, but rather to provide prospective guidance on what
constitutes “commercially reasonable terms and conditions” as called for in Section 20.12(e) of

the Commission’s Rules.

I11.  The Commission Can Further Assist the Ability of Small and Rural Carriers to
Initiate Negotiations and Secure Data Roaming Agreements by Adopting “Shot
Clock™ Procedures

In their initial comments, both the Blooston Rural Carriers and NTCA urged the
Commission to adopt “shot clock™ procedures to promote meaningful negotiations for data
roaming agreements. The comments of NTCA provided the Commission with empirical
evidence of the challenges that small and rural service providers have faced in seeking to

negotiate roaming agreements with national carriers. In this regard, a 2013 survey of NTCA’s

’ See Data Roaming Order, 26 FCC Rcd 5411 at 5412 (2011). In the second paragraph of the Data Roaming
Order, the FCC stated: “To resolve disputes arising pursuant to the rule we adopt here, we provide that parties may
file a petition for declaratory ruling under Section 1.2 of the Commission’s rules or file a formal or informal
complaint under the rule established herein depending on the circumstances specific to each dispute” (emphasis
added).
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member companies (which include many of the Blooston Rural Carriers) found that 41% of
respondents cited the ability to negotiate roaming agreements with national carriers as a major
concern, and that more than half of those that attempted to negotiate data roaming and/or in-
market roaming agreements with other providers characterized the process as “moderately to
extremely difficult.”*® This prevalence of delay has substantially hindered the ability of small
and rural carriers to launch service with a competitive wireless offering. Despite the Wireless
Bureau’s recent decision not to adopt a “shot clock” in the context of a June 2011 Petition for
Reconsideration of the Data Roaming Order filed by Blanca Telephone Company, the Blooston
Rural Carriers believe that significant changes in the wireless marketplace and burgeoning
consumer demand for mobile data services make a more compelling case for the Commission to
include a “shot clock™ in its interpretation of what is commercially reasonable under the data

roaming rule in 2014.

IV. The FCC Should Consider Imposing a Requirement for Carriers to File All Data
Roaming Agreements with the FCC

In its comments, RWA made a compelling case for the Commission to require carriers to
file their domestic data roaming agreements with the FCC.** While this is beyond the scope of
relief sought by T-Mobile in its Petition, the Blooston Rural Carriers agree with RWA and other
commenters? that confidentiality has been a barrier to market transparency and a disincentive to
seeking FCC guidance on data roaming agreements. Requiring carriers to file their roaming
agreements with the Commission would be an effective way to educate the Commission about
the domestic roaming marketplace and provide the Commission with context for determine

which contract terms and company practices are, and which are not, commercially reasonable.

10 NTCA Comments at p. 3 (citing to NTCA’s 2013 Wireless Survey Report (released January 2014).
1 RWA Comments at pp. 9-10.

12 See, e.g., Comments of Limitless Mobile, LLC (Limitless Comments) at pp. 6, 8-9.
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CONCLUSION

The Blooston Rural Carriers reiterate their request that the Commission clarify the data

roaming rules as requested herein, on an expedited basis.

Respectfully submitted,

THE BLOOSTON RURAL CARRIERS

M

Harold Mordkofsky

John A. Prendergast

D. Cary Mitchell

Blooston, Mordkofsky, Dickens,
Duffy & Prendergast, LLP

2120 L Street, NW, Suite 300

Washington, DC 20037

Phone: (202) 659-0830

By:

Their Counsel

Dated: August 20, 2014
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Filed by T-Mobile USA, Inc. Regarding Data
Roaming Obligations
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WT Docket No. 05-265

REPLY COMMENTS OF COMPETITIVE CARRIERS ASSOCIATION

August 20, 2014

Steven K. Berry

Rebecca Murphy Thompson

C. Sean Spivey

Competitive Carriers Association
805 15th Street NW, Suite 401
Washington, DC 20005

(202) 449-9866
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Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, DC 20554

In the Matter of

Petition for Expedited Declaratory Ruling WT Docket No. 05-265
Filed by T-Mobile USA, Inc. Regarding Data

Roaming Obligations

N N N N N

REPLY COMMENTS OF COMPETITIVE CARRIERS ASSOCIATION

Competitive Carriers Association (“CCA”) hereby submits this reply to comments filed in
connection with the petition of T-Mobile USA, Inc. (“T-Mobile”) for expedited declaratory ruling,
seeking further guidance on the criteria used to determine whether the terms of a data roaming
agreement or proposal satisfy the “commercially reasonable” standard set forth in the Commission’s
rules.!

. INTRODUCTION AND SUMMARY

Consistent with the wide-ranging support for the adoption of the current data roaming rules,?
the record reflects a consensus in favor of granting T-Mobile’s Petition seeking additional guidance
from the Commission on the requirement to provide data roaming on commercially reasonable terms
and rates. There is broad agreement that it is in the public interest to ensure that all carriers have
reasonable and reliable access to data roaming. The support CCA expressed in its opening

comments for guidance in the form of benchmark rates and terms found in other wholesale

T-Mobile USA, Inc., Petition for Expedited Declaratory Ruling, Reexamination of Roaming
Obligations of Commercial Mobile Radio Service Providers and Other Providers of Mobile
Data Services, WT Docket No. 05-265 (filed May 27, 2014) (“Petition™); see also 47 C.F.R.
§ 20.12.

See Reexamination of Roaming Obligations of Commercial Mobile Radio Service Providers
and Other Providers of Mobile Data Services, Second Report and Order, 26 FCC Rcd 5411
111 (2011) (“Data Roaming Order™), aff’d sub nom. Cellco P’ship v. Fed. Commc’ns
Comm’n, 700 F.3d 354 (D.C. Cir. 2012).
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agreements is reinforced by the comments of numerous carriers and groups representing wireless
providers and consumers. These comments confirm that competitive carriers have continued to
experience difficulties in reaching data roaming agreements with the largest carriers even after the
adoption of the Data Roaming Order. The growing disparity in negotiating leverage between the
largest carriers and all other carriers has allowed the largest carriers to exploit the ambiguity in the
“commercially reasonable” standard for data roaming.

AT&T and Verizon are conspicuously alone in opposing T-Mobile’s proposed guidance.
They endeavor to paint a rosy picture of the data roaming marketplace. However, AT&T and
Verizon’s arguments and claims do not withstand empirical scrutiny.

Furthermore, there is substantial support in the record confirming that Title I11 of the
Communications Act confers ample authority on the Commission to issue guidance in the form of
the proposed benchmarks to effectuate the purpose and intent of its data roaming rule. Consistent
with the existing factors set forth in the Data Roaming Order, the additional guidance sought would
not run afoul of the common carrier prohibition on data roaming services. In particular, AT&T and
Verizon ignore the Commission’s invitation in the Data Roaming Order for carriers to propose
additional factors and seek further clarification of the commercial reasonableness standard, and the
Commission’s express endorsement of a petition for declaratory ruling as the appropriate procedural
vehicle for such requests.

CCA thus urges the Commission to grant T-Mobile’s Petition expeditiously to provide much-
needed guidance to the industry as carriers work to meet the growing mobile broadband needs and

demands of consumers.
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THE RECORD REFLECTS BROAD SUPPORT FOR T-MOBILE’S PROPOSED
BENCHMARKS

A. There Is Clear Evidence in the Data Roaming Marketplace of Problems that
Could Be Alleviated by T-Mobile’s Proposed Clarifications

Virtually all of the comments filed in this proceeding reflect fervent support for T-Mobile’s

Petition. Commenters, aside from AT&T and Verizon, express the unanimous view that reasonable

and reliable access to data roaming is in the public interest, and that there is a critical need for

additional guidance in applying the standard for commercial reasonableness.®> Once again, the

record affirms the vital importance of data roaming particularly as data usage continues to increase

exponentially.* The ability to procure commercially reasonable roaming agreements is essential to

facilitation of the provision of competitive wireless services, which consumers now expect will

include nationwide coverage and seamless data services.> Thus, without data roaming, non-

nationwide carriers, particularly those that serve rural areas, will struggle to compete,® especially in a

consolidating market. In addition, roaming expenses constitute a significant component of the

See, e.g., Comments of Sprint Corporation, WT Docket No. 05-265 at 2, 4 (filed July 10,
2014); Comments of Cellular South, Inc. (d/b/a C Spire Wireless), WT Docket No. 05-265 at
2-3 (filed July 10, 2014) (“C Spire Comments”); Comments of COMPTEL, WT Docket No.
05-265 at 2 (filed July 10, 2014) (“COMPTEL Comments”); Comments of Rural Wireless
Association, Inc., WT Docket No. 05-265 at i (filed July 10, 2014) (“RWA Comments”);
Comments of NTCA — The Rural Broadband Association, WT Docket No. 05-265 at 1, 4
(filed July 10, 2014) (“NTCA Comments™).

See, e.g., RWA Comments at 2 (“It is well established that consumers expect their mobile
service providers to offer competitive broadband services and that data roaming
arrangements are integral to a rural carrier’s ability to provide ubiquitous nationwide services
and remain competitive in the mobile services marketplace.”); C Spire Comments at 2.

Comments of NTELOS Holdings Corp., WT Docket No. 05-265 at 4-5 (filed July 10, 2014)
(“NTELOS Comments”); COMPTEL Comments at 2 ; C Spire Comments at 2; Comments
of PinPoint Wireless, Inc., WT Docket No. 05-265 at 1-2 (filed July 10, 2014) (“PinPoint
Comments”); Comments of Limitless Mobile, LLC, WT Docket No. 05-165 at 2 (“Limitless
Comments”); RWA Comments at 6.

See, e.g., RWA Comments at 2; NTCA Comments at 2.
3
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overall cost of service to subscribers, particularly for rural and regional wireless carriers.” Ensuring
access to data roaming on reasonable rates and terms is therefore crucial to achieving the
Commission’s goals of increasing customer choice and boosting the expansion of advanced wireless
services in areas that are currently unserved or underserved.

Based on a keen understanding of the importance of data roaming and the associated public
interest benefits, the Commission adopted requirements obligating carriers to enter into data roaming
agreements, including the obligation to provide roaming on “commercially reasonable” terms.® This

standard is judged through a “case-specific . . . fact-intensive analysis,”

to allow for adequate
flexibility and individualized negotiations based on a number of variables. Unfortunately, as
reflected in the record, industry experience demonstrates that the standard adopted is not working as
intended.’® All commenters, aside from AT&T and Verizon, denounce the wholesale roaming
market as uncompetitive.'* Several commenters describe the challenges they face in obtaining data
roaming in regions where it is most needed, which suggests that AT&T and Verizon have used the
ambiguity in the “commercially reasonable” standard to impede negotiations and to preclude

roaming arrangements.'? In other instances, AT&T and Verizon have used their dominant positions

as providers of nationwide roaming capabilities to strong-arm small carriers into executing data

! Comments of the Blooston Rural Carriers, WT Docket No. 05-265 at 3 (filed July 10, 2014)
(“Blooston Comments™).
8 Data Roaming Order at § 13.

Sprint Comments at 3.

10 See, e.g., C Spire Comments at 5-6; Sprint Comments at 2; NTCA Comments at 3.

1 See, e.g., NCTA Comments at 4, Comments of NTCH, Inc., Flat Wireless, LLC, and
Buffalo-Lake Erie Wireless Systems Co., LLC, WT Docket No. 05-265 at 1 (filed July 10,
2014) (“NTCH/Flat/Blue Comments”); Comments of Public Knowledge, Open Technology
Institute at New America Foundation, Benton Foundation and Common Cause, WT Docket
No. 05-265 at 5 (“PK/OTI/Benton/CC Comments”).

See, e.g., NTCH/Flat/Blue Comments at 2, 4 (citing unsuccessful negotiations with Verizon
and Cricket during its merger with AT&T); NTELOS Comments at 13 (urging that roaming
rates that are exponentially higher than retail rates offered to customers of AT&T should not
be considered commercially reasonable).

12

4
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roaming arrangements containing commercially unreasonable terms.®> Competitive carriers also
have suffered the same experience that T-Mobile describes in the Petition of being forced in certain
cases to limit or cap roaming because of the exorbitant rates charged by the home carrier.*

In addition, service to consumers in rural areas funded by Mobility Fund support could be
made vulnerable by the lack of access to data roaming on reasonable terms. Rural carriers receiving
Mobility Fund support are required to provide service at a price that is reasonably comparable to
rates charged for similar services in urban areas. It is difficult, and in some cases impossible, for
such rural carriers to satisfy this requirement if the roaming arrangements needed to enable the
provision of comparable services are inaccessible.’> Thus, in such cases, the lack of reasonable
roaming arrangements would put Mobility Fund recipients at risk of falling short of their obligations
and losing funding, which would diminish the availability of wireless services in rural areas and
undermine the goals of universal service. Such examples highlight the very real and detrimental
impact that the lack of clarity in the commercially reasonable standard has had on the provision of
service to consumers.

Commenters agree with CCA’s assessment that the imbalance between the two largest
carriers and all other carriers has been exacerbated by increased consolidation in the industry.*® As a

result, AT&T and Verizon continue to have little incentive to negotiate fair or reasonable roaming

13 See, e.g., RWA Comments at 7; PinPoint Comments at 2; Limitless Comments at 2-3.

14 See, e.g., Limitless Comments at 4; NTELOS Comments at 16; see also PK/OTI/Benton/CC
Comments at 5.

15 Blooston Comments at 3; see also NTCA Comments at 4 (commercially unreasonable

roaming rates and terms could jeopardize providers’ ability to meet Mobility Fund
requirements, which would foreclose a potential source of funding for rural networks).

16 See, e.g., RWA Comments at 5 (citing the unprecedented consolidation in the wireless

industry, which has resulted in the failure of competition in the mobile data roaming market
and commercially unreasonable rates); see also NTELOS Comments at 7-8.
5
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rates.’” Several commenters cite the harm that this vast disparity in the marketplace ultimately has
on competition and consumer choice, and ask the Commission to restore a more balanced dynamic
to data roaming negotiations among parties that otherwise have disparate market power.*®

Because market failures continue to frustrate the Commission’s data roaming goals, CCA
echoes commenters’ requests for expeditious Commission action in this proceeding.'® There is
overwhelming endorsement in the record of the benchmarks and clarifications sought in the
Petition.”® Retail rates and MVNO service rates serve as natural benchmarks for wholesale mobile
data rates.”> Roaming rates should not be exorbitantly higher than retail rates charged to consumers.
In addition, foreign roaming rates provide another reasonable benchmark because AT&T and
Verizon do not have the same incentives to raise data roaming costs for foreign carriers that are not
competing for U.S. customers.??. Commenters overwhelmingly agree that these benchmarks would
provide clarity and predictable enforcement criteria for carriers when determining whether the terms
proposed for a data roaming agreement meet the “commercially reasonable” standard.? Issuing the
proposed guidance would mitigate the effects, described above, of the grossly unequal bargaining

power enjoyed by AT&T and Verizon and would address the unwillingness of the largest wireless

o See NTCH/Flat/Blue Comments at 4; PK/OTI/Benton/CC Comments at 5-6 (observing that
AT&T and Verizon can artificially increase the cost of data roaming for rivals, which in turn
allows them to charge artificially inflated prices to their own customers).

18 See, e.g., PinPoint Comments at 2-3; Blooston Comments at 3-4.
19 See, e.g., C Spire Comments at 6; NTELOS Comments at 12.

20 See, e.g., NTELOS Comments at 12, 14; C Spire Comments at 6; NTCA Comments at 1;

COMPTEL Comments at 4.
21 C Spire Comments at 6-7.
2 Id.
23 Sprint Comments at 4; NTELOS Comments at 15; NCTA Comments at 5.
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carriers to enter into fair data roaming arrangements with facilities-based providers, as the rules are
intended to do.?*

B. Only AT&T and Verizon Are in Favor of Maintaining the Status Quo

In the face of an overwhelming record pointing to the contrary, the two largest carriers
maintain that there is no evidence of any problem in the data roaming marketplace. AT&T and
Verizon each argue that the need for Commission action is obviated by allegedly numerous data
roaming agreements that have been entered into since the adoption of the Data Roaming Order, as
well as purported overall declines in data roaming rates.”> AT&T states that it has entered into 30
data roaming agreements since the adoption of the Data Roaming Order, and Verizon states that it
has entered into 48 new or renewed data arrangements at rates that have declined by 40 percent in
that same period.?*® Moreover, AT&T and Verizon each claim that the fact that no complaints have
been filed regarding data roaming is indicative of the absence of any issues for the Commission to
address.?” This picture painted by the two dominant players in the market, however, is far removed
from the reality that other carriers have experienced.

As an initial matter, it is unclear what agreements and arrangements AT&T and Verizon are
including in their optimistic enumeration of their data roaming agreements. Neither AT&T’s nor
Verizon’s comments specify whether these agreements are limited to domestic roaming partners or if

they include international roaming agreements (for example, AT&T’s recent LTE roaming

24 NTCH/Flat/Blue Comments at 4; NTELOS Comments at 15.

2 Comments of AT&T, WT Docket No. 05-265 at 10 (filed July 10, 2014) (“AT&T
Comments”); Comments of Verizon, WT Docket No. 05-265 at 8-9 (filed July 10, 2014)
(“Verizon Comments™).

26 See AT&T Comments at 10-11; Verizon Comments at 8-9.

27 AT&T Comments at 10; Verizon Comment at 9.
7
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agreement with Canada’s Rogers Communications).”® AT&T and Verizon’s claims also do not
expressly state how many (if any) of these operators are facilities-based versus MVNOs. Moreover,
it is unclear how many of Verizon’s “roaming” agreements are part of its “LTE in Rural America”
program, in which its partner carriers are required to build out a network according to Verizon’s
specifications, using Verizon’s spectrum and connecting directly to Verizon’s core network.?® To
the extent LRA agreements are included, Verizon’s offer to roam based on a condition that
essentially requires the other carrier to construct a part of Verizon’s network should not be viewed as
evidence of a well-functioning roaming market, and therefore these arrangements should not
influence the Commission’s consideration of T-Mobile’s Petition.

AT&T’s purported evidence of a well-functioning marketplace likewise fails to hold water.
AT&T cites to a reduction in the average price per megabyte of data roaming purchased by T-
Mobile over the past several years as dispositive proof of an absence of any cause for concern.®
This is illusory for several reasons. First, the data is in the aggregate, and not indicative of
negotiations with any one particular carrier that may or may not have market power. Additionally, it
is apparent from the data that the volume of wholesale roaming purchased by T-Mobile increased

substantially year-over-year (going from 144 million MB of traffic in 2012 to 267 million MB of

28 See AT&T Comments at 10; Verizon Comment at 9; see also Chris Welch, AT&T Partners

with Rogers to Offer LTE Data Roaming in Canada, THE VERGE, Dec. 9, 2013,
http://www.theverge.com/2013/12/9/5191592/att-partners-with-rogers-to-offer-lte-roaming-
canada.

29 Kevin Fitchard, Verizon’s 4G Network is About to Get a Lot More Rural, GIGAOM, Sept. 18,

2012, http://gigaom.com/2012/09/18/verizons-4g-network-is-about-to-get-a-lot-more-rural/.
Recently Verizon announced that it would make AWS-1 spectrum available to “an
unspecified number of its [18 LRA] partners.” Phil Goldstein, Verizon to Give Rural LTE
Partners Access to its AWS Spectrum, ‘XLTE’ Network, FIERCEWIRELESS, Aug. 7, 2014,
http://www.fiercewireless.com/story/verizon-give-rural-lte-partners-access-its-aws-spectrum-
xlte-network/2014-08-07. Assuming all 18 LRA partners have entered into separate
agreements for out-of-market AWS roaming, these agreements would make up the vast
majority of Verizon’s purported negotiations.

%0 AT&T Comments at 11 (citing Decl. of Joseph Farrell, D.Phil., Ex. 2 to Petition at Table 6).
8
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traffic in 2013). AT&T makes no mention of this fact, nor does it account for the potential effect
that volume discounts likely played on these price reductions. AT&T also fails to caveat its claims
with the well-recognized fact that, as T-Mobile and other operators began deploying 4G networks
(and as investments in 3G networks finished depreciating) costs would naturally fall as well.
Finally, AT&T also disregards Dr. Farrell’s remarks accompanying the data that “the average
domestic wholesale data roaming rate that T-Mobile paid in 2013 is 3.6 times the maximum retail
rate that Verizon charges a user of 1,700 MB per month, six times the rate AT&T charges, over
seven times the rate that T-Mobile charges, and over ten times Sprint’s maximum rate.”*!

More critically, the record demonstrates that smaller carriers have had no choice but to
accept unfavorable data roaming terms from these “must-have” roaming partners in order to offer a
competitive service to customers.** The fact remains that carriers with a modest facilities-based
footprint must rely on roaming partners for broader coverage.** And with consumers’ expectation
that wireless services must be available on a nationwide basis, AT&T and Verizon have become
essential roaming partners for virtually all competitive carriers.

Although AT&T claims that VoL TE roll out will expand the universe of roaming partners,**
clear and effective data roaming requirements are necessary in the meantime to ensure that the

imbalance in negotiating positions for data roaming does not allow the largest carriers to take

advantage of their dominant position. AT&T’s attempt to hold against T-Mobile the fact that

3 Decl. of Joseph Farrell, D.Phil. Ex. 2 to Petition at ] 86.

82 See, e.g., PinPoint Comments at 5; C Spire Comments at 8; RWA Comments at 5; NTELOS
Comments at 8.

s See, e.g., Limitless Comments at 3 (describing the pressure to enter into a new data roaming
agreement with AT&T in critical adjacent service areas in order to effectively compete).

34 AT&T Comments at 14.
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competitors (such as T-Mobile) are moving to VOLTE rings particularly hollow once one realizes
that AT&T has refused to announce a date by when it expects to launch the service.*

Furthermore, the “must-have” nature of roaming partners with broader coverage necessarily
means that parties will be less likely to file complaints if they have no choice but to accept
unfavorable terms. The lack of roaming complaints, thus, is not a useful measure of the
effectiveness of the rules. Nevertheless, CCA is aware of at least one complaint filed by NTCH
against Verizon, contradicting the claims of AT&T and Verizon that no claims have been filed.*

Given the extreme disparity in the negotiating positions of the two largest carriers versus all
other competitive carriers, the exorbitant data roaming rates experienced by carriers commenting in
this proceeding reflect the entrenched advantage that the two largest carriers hold. Although AT&T
claims that as a “net purchaser” of roaming it has no incentive to increase roaming rates,*’ this
reasoning is flawed. AT&T relies on roaming for only a small portion of its coverage; meanwhile,
many smaller carriers rely on roaming for the vast majority of their nationwide coverage. The
reality is that the largest carriers today do not need reciprocal roaming arrangements as they once
did, which has resulted in these carriers cherry-picking the places where they send inbound roaming
while locking smaller carriers out of the same sort of access.®® Thus, AT&T actually would benefit
from high market prices for roaming because such prices have only a relatively small impact on its
own business, but have a devastating impact on its competitors. This is particularly so because

AT&T and Verizon—as a result of industry consolidation—have a significantly larger customer base

* Mike Dano, AT&T Admits to VOLTE Delay, Won’t Offer New Launch Date,
FIERCEWIRELESS, Feb. 26, 2014, http://www.fiercewireless.com/story/att-admits-volte-delay-
wont-offer-new-launch-date/2014-02-26.

% See NTCH, Inc. v. Cellco Partnership dba Verizon Wireless, EB-13-MD-006 (filed Nov. 22,
2013).

37 See AT&T Comments at 19.
38

See RWA Comments at 6; see also NTCH Comments at 4 (“as the two major carriers have
achieved near ubiquity of footprint nationwide, they have lost any incentive whatsoever to
negotiate fair or reasonable roaming rates”).
10
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over which to spread roaming costs. In any event, any downward trend in roaming rates that AT&T
and Verizon claim exists does not address the overwhelming record evidence that the terms and
practices (not just the rates) around roaming offered by AT&T and Verizon are not commercially
reasonable.

Notably, AT&T cites to the Data Services Hub program established by Sprint and CCA,
arguing that the existence of such programs shows that there is no need to adopt T-Mobile’s
proposed benchmarks.** AT&T’s argument is a red-herring, flowing from its unfamiliarity with the
Data Services Hub and its skewed view of the current data roaming marketplace. While the Hub
facilitates efficient interconnection and data exchange from a technical perspective, the business
terms are still negotiated bilaterally. But more importantly, AT&T has it backwards: the creation of
such programs illustrates the continued importance of roaming service and demonstrates what can be
accomplished when parties act in a commercially reasonable manner.”> Moreover, the fact that such
successful arrangements among carriers exist does not and should not provide AT&T and Verizon
with an excuse to perpetuate anti-competitive behavior.

Finally, AT&T’s and Verizon’s arguments that adopting T-Mobile’s proposed benchmarks
would diminish investment incentives are contradicted by the Commission’s recognition that carriers
with limited footprints need to rely on roaming partners to offer the level of service coverage that
consumers have come to expect.** In adopting the Data Roaming Order, the Commission found that
data roaming requirements would provide incentives for all carriers to invest in and deploy advanced

networks, promoting competition among multiple providers.** The D.C. Circuit likewise summarily

39 See AT&T Comments at 15.

40 See, e.g., Sprint Comments at 7 (citing programs that provide the capabilities to help reduce

roaming costs and accelerate the deployment and utilization of 4G LTE across rural
America).

41 See AT&T Comments at 27; Verizon Comments at 7.

42 Data Roaming Order at ] 13.
11
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dismissed this weak argument in upholding the data roaming rule.** Indeed, even AT&T
acknowledges that roaming arrangements such as those facilitated by the Data Services Hub
program provide incentives for further facilities-based investment.**

I1l.  THE RECORD CONFIRMS THAT THE COMMISSION HAS AMPLE AUTHORITY
TO MAKE THE PROPOSED CLARIFICATIONS

Commenters in this proceeding vehemently agree that adopting T-Mobile’s proposed
clarifications to the “commercially reasonable” standard is well within the Commission’s broad
statutory authority under Title |1l to manage spectrum use.*> Sprint, C Spire and the public interest
joint commenters all echo CCA’s agreement with T-Mobile’s analysis, which concludes that the
proposed clarifications in the Petition are wholly consistent with the D.C. Circuit decision upholding
the data roaming obligations, and do not run afoul of the prohibition on common carrier regulation
of mobile Internet providers acknowledged by the court.*® Using the proposed benchmarks to
supplement the factors that the Commission has already established to measure commercial
reasonableness does not constitute common carrier regulation, and would not result in the
implementation of a price cap.*’

AT&T inaccurately characterizes the proposed benchmarks as having the effect of
unlawfully relegating data roaming providers, i.e., imposing “unlawful common carrier
regulation.”*® Both CCA and T-Mobile have acknowledged that not all of T-Mobile’s proposed
benchmarks are meant to apply in all circumstances, but instead should be considered as factors in

evaluating the commercial reasonableness of offered roaming rates and terms — i.e., exactly the

43 Cellco P’ship v. Fed. Commc’ns Comm’n, 700 F.3d 534, 550-51 (D.C. Cir. 2012).

44 See AT&T Comments at 15.

4 See Sprint Comments at 9; C Spire Comments at 9.

46 Sprint Comments at 9; C Spire Comments at 9-10; PK/OTI/Benton/CC Comments at 11.

4 See, e.g., Sprint Comments at 10; C Spire Comments at 9-10.

48 See AT&T Comments at 34.
12
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approach upheld by the D.C. Circuit.*®* And T-Mobile does not suggest, as VVerizon characterizes the
proposal, “linking” roaming rates to rates for retail or MVNO services.”® Instead, T-Mobile’s
proposed approach is fully consistent with the factors for commercial reasonableness adopted in the
Data Roaming Order, which AT&T recognizes are not exclusive or exhaustive.® The proposed
benchmarks are merely additional factors to help inform the analysis established in the data roaming
rule to determine commercial reasonableness.®® And because the proposals “are well rooted in the
data roaming rule, the proposed guidance should remain safely within the bounds of the
Commission’s jurisdictional authority.”®* Significantly, issuing the proposed guidance would still
allow carriers a high degree of flexibility to negotiate terms and rates.>* Therefore, adoption of the
proposed benchmarks reflects a moderate proposal that does not cross the line into common carrier
regulation.

Not surprisingly, AT&T and Verizon are the only parties to assert that T-Mobile’s Petition is
procedurally infirm. They argue that the Data Roaming Order provides only for a case-by-case
assessment of commercial reasonableness and that a petition for declaratory ruling is not the
appropriate procedure to address T-Mobile’s request.>> However, like CCA, other commenters
agree that the Commission clearly anticipated parties needing further clarification of the
commercially reasonable standard which affirms the view that T-Mobile’s Petition is procedurally

appropriate.”® Indeed, the Data Roaming Order addresses not only complaints, but also disputes

49 CCA Comments at 9-10; Petition at ii.

50 See Verizon Comments at 7.

51 AT&T Comments at 8.

52 Sprint Comments at 9.

>3 Id. at 10.
>4 C Spire Comments at 9; COMPTEL Comments at 3; Sprint Comments at 3.

% Verizon Comments at 3; AT&T Comments at 17, 36.

% See, e.g., C Spire Comments at 5-6.
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more generally, and provides a framework for revisiting the Commission’s decisions and taking
additional action. Moreover, evaluating the commercially reasonable standard only in the context of
a complaint has not resulted in incentives to negotiate in good faith.>” The Commission
acknowledged in the Order that its rules “already provide for the use of petitions for declaratory
ruling for the purpose of *. . . removing uncertainty’” related to data roaming issues.”® Indeed, the
Commission states several more times in the Data Roaming Order that a petition for declaratory
ruling is the proper vehicle.>®

IV.  CONCLUSION

For the foregoing reasons and as stated in opening comments in this proceeding, CCA urges
the Commission to grant T-Mobile’s Petition and to issue guidance in the form of T-Mobile’s
proposed benchmarks. Such guidance would ensure that the “commercially reasonable” standard
established in the Commission’s data roaming rules can be implemented to promote greater access to
data roaming on reasonable terms. The record in this proceeding strongly supports this outcome,

and CCA respectfully requests that the Commission expeditiously grant the Petition.

57 NTCH/Flat/Blue Comments at 5.

%8 See Data Roaming Order 1 75 n.231; see also 47 C.F.R. § 1.2 (specifying that petitions for

declaratory ruling are appropriate procedural vehicles for “removing uncertainty™).

% Data Roaming Order at 77 (*“When roaming-related complaints or petitions for declaratory

ruling are filed, we intend to address them expeditiously); id. at § 2 (“To resolve disputes
arising pursuant to the rule we adopt here, we provide that parties may file a petition for
declaratory ruling under Section 1.2 of the Commission’s rules . . .”); id. at § 8 (“In order to
address disputes relating to the rule we adopt, we also set out a complaint process for such
disputes, and also permit disputes to be brought through petitions for declaratory ruling,
depending on the circumstances specific to each dispute™); id. at § 82 (*We note that the
Wireless Telecommunications Bureau has delegated authority to resolve other disputes with
respect to the data roaming rule adopted herein”); see also 47 C.F.R. § 20.12(e)(2) (“Whether
the appropriate procedural vehicle for a dispute is a complaint under this paragraph or a
petition for declaratory ruling under § 1.2 of this chapter may vary depending on the
circumstances of each case.”).

14
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1

Introduction to M2M Communications

MACHINE-TO-MACHINE COMMUNICATIONS

Introduction

This Frost & Sullivan research service on the Machine-to-Machine (M2M) communications
markets presents an analysis of the key market trends and opportunities in the connected
machines space in the United States. It amends and updates the 2012 study on the same topic
and presents updated forecasts and other related Information on the key market trends and
dynamics. The term "M2M" is quite broad as M2M connections can be used across the wire-
less and wireline domains, and connectivity for deployed endpoints can be provided via
cellular/mobile, satellite, wireline/Internet, and other private and public telecommunication
networks. Additionally, both short- and long-range access technologies can be leveraged to
provide M2M connectivity. This report is focused on the cellular M2M connectivity space in
the United States and identifies the market opportunity from a cellular-enabled connected
devices perspective only. Throughout this study, the terms "M2M" and "cellular M2M";
"cellular" and "mobile"; "operators", "mobile operators", "cellular operators", and

"mobile network operators (MNOs)" are used interchangeably.
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Key Market Definitions

M2M communication refers to digital communication between an endpoint and an enter-
prise's backend system over cellular networks. A sensor-based tank monitoring system that
monitors liquid in a storage tank and sends an automated message to a central monitoring
station when the level of the liquid in the tank goes below a certain level is an example of
automated M2M communication. An in-vehicle navigation system that communicates with
the service provider's backend, in response to specific commands of a human operator, to
present the relevant information to the vehicle's driver or passengers, is another example of

M2M communication.

According to Numerex Corporation, M2M communications consists of using a device (for
example, a sensor and a meter) to capture an event (for example, temperature, inventory
level, location, or environment status), which is then relayed through a network (for
example, wireless, wired or hybrid) to an application (software program), to translate the
captured event into meaningful information (for example, there is a breach, corrosion
requires attention, items need to be restocked, or an accident has occurred). This definition
can be applied to both one-way and two-way communication scenarios where a device can be
remotely monitored, information can be collected and analyzed, and the device itself can

perform certain functions based on commands from the enterprise or the service provider's

backend.

Various "integrated" services, such as smartphone applications that can be used to monitor
remote endpoints, are increasingly becoming available. Depending upon the system architec-
ture, some of these applications may (or may not be) classified as M2M. An M2M
application is one that sends data to an enterprise backend (i.e, facilitates data exchange
between a remote asset and an enterprise backend). A Smartphone application that displays
data about the state of a particular endpoint by plugging into that enterprise's backend is not
a true M2M communication system, even though it is indirectly communicating with the
remote asset or the endpoint. Another criterion for defining M2M could be based on the level
of "human involvement". M2M communication services may refer to only those solutions
that facilitate digital communication between remote or in-field enterprise endpoints and

enterprise backend without human intervention.
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Market Segmentation and Forecast Methodology

Exhibit 1 shows the market segmentation in the Total US M2M Communications Markets in

2012,

ExHIBIT 1

Total M2M Communications Markets: Market Segmentation, US, 2012

M2M Communications Markets
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Note: The industry tends to separate M2M into the "Consumer" and the "Enterprise" categories. The
"Consumer" category is not that big overall and the bulk of the market opportunity is really defined by
the important "Verticals" which fall under the Enterprise umbrella.

Some operators also include Mobile Computing devices (comprising of Laptops, Netbooks, Notebooks
and Tablets) in the Consumer M2M category. However, Frost & Sullivan does not include Mobile
Computing devices in M2M and it is not a part of the analysis.

Source: Frost & Sullivan
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Exhibit 2 shows the M2M categories and sub-categories in the Total US M2M Communica-

tions Markets in 2012.

ExuHIBIT 2

Total M2M Communications Markets: M2M Categories and Sub-categories, US, 2012

Consumer Electronics Transportation and Telematics

e Laptops/Netbooks/Notebooks

® cReaders

e Others - Connected Consumer Display and
Picture Frames

¢ Vehicle Convenience and Safety
¢ Vehicle Diagnostics
e Others - Fleet and Asset Tracking

Healthcare Security and Safety

e Patient Monitoring and Reporting

e Adherence and Reminders

® Others - Patient-Provider Collaboration (Video
Communication and Image Uploads and
Management)

e Intrusion Detection and Safety Systems

® Remote Surveillance and Access Control

e Others - Roadside Speed Monitors and
Automatic Lighting Controls

Utilities and Industrial Financial Services and Retail

e Smart Grid Components

e Industrial Monitoring and Control Applications ® POS Terminals and Devices
and Devices o ATMs, Vending Machines, and Kiosks
e Others - Industrial Routers, M2M Gateways and e Others - Digital Signage and Asset Tracking

Agricultural Systems

Note: Frost & Sullivan also has an "Others" category that represents unique connected devices and
solutions that may not be included into any other pre-defined categories. The "others" category merely
represents any possible new implementations that may arise in M2M and hence, does not contain any
analysis.

Source: Frost & Sullivan

Frost & Sullivan has estimated the number of M2M connections across different industry
segments and has used the average revenue per connected device/unit (ARPU) to establish the
market potential. The overall opportunity in the M2M space is largely defined by the service
revenues that accrue to the wireless service providers for providing connectivity to the
endpoints. Depending upon the business model, mobile operators can also generate more
revenue by providing additional service, support, and marketing and distribution services.
For example, they could charge a premium in M2M by offering retail solutions (direct to
consumers or enterprises); while they may primarily get data access revenue from providing
wholesale M2M. In many cases, mobile operators may also charge a fixed minimum price for
providing connectivity to M2M endpoints. Mobile operators can sell connectivity services
directly to customers (i.e, minimal involvement), or they may also sell solutions through part-
ners (i.e, maximum involvement) where connectivity is bundled along with the M2M
solution. The pricing and revenue for mobile operators and M2M service providers depend
upon multiple factors, including bandwidth consumed, application and cloud platform
resources consumed, number of connections, and ultimately, the business model of the M2M

customer.
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Exhibit 3 shows the methodology for estimating M2M data access revenue in the Total US

M2M Communications Markets in 2012.

ExHIBIT 3

Total M2M Communications Markets: Methodology for Estimating M2M Data Access

© S
i
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Key: * Data access could be bundled along with service pricing; it is assumed that all the data used is paid
for (either by the end user or by the solution provider).

Source: Frost & Sullivan
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Summary of Findings and Key Conclusions

Below are some key findings of this research.

All verticals continue to contribute to the market growth. However, in terms of
connections, the Transportation and Telematics market (including fleet and asset
tracking) and Utilities and Industrial market—particularly connected (or smart) utility
meters—continue to grow at a faster pace than others. The Consumer market, which has
been the growth driver for the US M2M communications industry for several years, is

likely to remain strong over the forecast period, as well.

M2M is likely to remain a high-margin, low-cost, and low-ARPU business for mobile
operators in the long run. This is particularly true for mobile operators that are heavily
dependent on wholesale M2M mobile virtual network operators (MVNOs) that buy
bandwidth at wholesale rates and build M2M solutions on top of that. In order to
achieve the desired level of scale, automation, and service penetration, mobile operators
have to invest in appropriate technical platforms and personnel. Once the initial
challenges are addressed, it is only a matter of time before M2M becomes a highly

profitable business for US mobile operators.

Overall, M2M deployments do not yet generate a large amount of data bandwidth. As a
result, pure-play M2M data access revenue is relatively small when compared to total
mobile data revenue. However, this is expected to change rapidly when Third-generation
(3G) and Fourth-generation (4G) cellular networks start to become a common

communication medium for M2M applications.

M2M application platforms are critical for the growth of the industry. These platforms
help simplify M2M application development and ongoing management, and are likely to
see strong adoption during the forecast period. The challenge for M2M cloud platform
providers will be to generate increased revenue, in line with the strong growth of M2M

data volumes (or transactions).

"Minimal" involvement, "moderate" involvement, and "close" involvement in direct
sales to M2M customers are the three high-level go-to-market strategies of US mobile
operators. It is extremely difficult for mobile operators to work on a one-to-one basis
with smaller entities that want to leverage the power of mobility for their connected
deployments. This is where dedicated M2M service providers come into the picture. By
providing a highly focused set of offerings for M2M, these service providers are likely to

emerge as the preferred choice for the small and medium business (SMB) segment.
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m  The migration of M2M to 3G and 4G networks could happen sooner than initially
expected. With AT&T, the present market leader in M2M communications, recently
announcing its intention to shut down its slower second-generation (2G) networks over
the next five years (by 2017), new M2M customers are likely to adopt high-speed
wireless networks to ensure long-term continuity of their connected deployments. On the
other hand, other mobile operators, such as Sprint and T-Mobile USA, which are likely to
continue to run their 2G networks for a relatively longer period of time, could benefit

from AT&T's decision by providing cheaper 2G-based services for M2M.

m  M2M application development and management platforms, reporting and management
interfaces, M2M test beds and innovation centers, cloud computing, secure M2M
connectivity, professional services, industry vertical expertise and mobility experts, and
integrated wired/wireless M2M services are likely to be the crucial differentiating factors
for mobile operators and their partners in the long run in the US M2M communications
markets. Long-term success in M2M communications will also depend on the operators'
ability to nurture, develop, and support their wholesale initiatives. Tier-1 mobile
operators are also increasingly offering "branded" vertical M2M products in partnership
with specialized solution providers. However, mobile operators have to be careful to not

compete directly with M2M wholesale service providers.

m A significant amount of data (or transactions) is expected to be generated by the millions
of M2M endpoints that are likely to be connected over cellular networks. Storage,
analysis, and interpretation of this massive amount of data could easily become a major
industry challenge. The threat of network resources getting overwhelmed from this "big
data" phenomenon is quite real. The problem will only get worse with time, unless the
industry aggressively deploys the necessary storage and computing resources to address
this issue. This makes it critical for mobile operators and their partners to provide
appropriate platforms, software, and infrastructure components to help in M2M

application development, deployment, and management.

m  The full impact of the proposed nationwide high-speed public safety network on M2M
communications is still unclear. However, it is fair to assume that certain markets, such
as Security and Safety, and Transportation and Telematics, could see growth in M2M
connectivity due to deployments on this network. While this may or may not benefit
commercial cellular operators in the United States, it will definitely benefit other industry

participants, such as M2M application platform providers and M2M hardware vendors.
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m  The total number of M2M connections in the United States is expected to increase from
33.6 million in 2012 to 64.2 million in 2018. While this is lower than the 2012 forecast
from Frost & Sullivan, it does not indicate a lower adoption of wireless in the M2M
communications markets. The M2M connectivity architecture of connect-aggregate-
transport-monitor leads to multiple connected endpoints supported by a single or a set of
gateways. There is no doubt that at some point in future, the number of directly
connected machines will outnumber the number of mobile phone connections. However,
from a revenue perspective, it will take longer for the pure-play M2M market to generate

more revenue that the traditional consumer voice and data services business.

Exhibit 4 shows the connections forecast in the Total US M2M Communications Markets

from 2009 to 2018.

ExHIBIT 4

Total M2M Communications Markets: Connections Forecast, US, 2009-2018

=== Connections (Million) =#®=Connections Growth Rate (%)

70.0 T T 45.0
40.0
60.0 .
X
35.0 <
= 5}
§ oo =]
= 30.0 =4
g E
Y 0.0
2 4 25.0 2
Ag Q
5 @
o4 20.0 5
=t 30.0 =1
=) =1
o |93
“ 2
15.0 g
20.0 S
10.0
10.0
5.0
0.0 0.0

2009 2010 20TI 20T2 2013 2014 201§ 2016 2017 2018

Year

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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2

M2M Device Cloud Platforms

RoLE AND IMPORTANCE OF M2M DEeEviIce CLOUD

PLATFORMS

Introduction

Common industry challenges include the lack of a standard set of technologies around which
an M2M application can be built, rapid lifecycle of devices and device components, longer
time-to-market for new M2M applications, and lack of qualified personnel to develop new
M2M applications. By providing access to a standard set of published interfaces or APlIs,
M2M cloud platforms shorten the time to develop and bring new applications to the market.
For example, M2M cloud platforms could take the data flow coming from the M2M
endpoint and put it into a reusable object model. This allows companies that want to build
M2M applications to use the reusable object model to build their applications (versus just
building off data streams). This approach can greatly improve the time taken to develop
applications. Frost & Sullivan's research has indicated time savings of more than

60.0 percent, when M2M cloud platforms are used for building M2M applications.

Customers can use the standard set of web technologies to communicate with the M2M cloud
platform, which then takes care of the downstream communication to and from M2M
endpoints. In order to be used across different industry verticals, the M2M cloud platform
has to support different embedded technologies that are used in the industry. This is typically
achieved through small software client applications (or "agents") that can be installed/
pre-integrated in different devices (for example, at the micro-controller level) and helps to
deliver an "out-of-the-box" connectivity with the M2M cloud platform. These software

clients can also be downloaded and installed separately on M2M devices.
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Traditional M2M applications are linear and are mostly "devices speaking to applications".

The new generation of M2M applications are likely to be collaborative and take advantage of

services that are in the cloud. For example, in tracking systems, geo-location can be

combined with traffic information and route stops to know exact time of arrival of fleet vehi-

cles. This supplementary information can be provided by the M2M cloud platform, which

can, in turn, pull this information from other data sources including other cloud platforms.

Adding context, combining multiple data points, and providing enterprise-grade security,

availability, and scalability are some additional benefits of M2M cloud platforms.

Exhibit § represents the market evolution and roadmap in the Total US M2M Communica-

tions Markets from 2009 to 2018.

EXHIBIT

Total M2M Communications Markets: Market Evolution and Roadmap, US, 2009-2018
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M2M Cloud Platform Architecture

The M2M cloud platform is made up of the infrastructure and the platform layers, with soft-
ware applications built on the platform layer and offered as a service if required. Hence, the
three layers of a cloud platform can be Infrastructure-as-a-Service (IaaS), Plat-

form-as-a-Service (Paa$S), and Software-as-a-Service (Saa$S).

Exhibit 6 shows the three layers of an M2M device cloud in the Total US M2M Communica-

tions Markets in 2013.

EXHIBIT 6

Total M2M Communications Markets: The Three Layers of an M2M Device Cloud,
US, 2013

Saa$ - Applications, User
Interfaces, Data Presentation

PaaS - Middleware, APIs,

Application Integration

Iaa$S - Computing , Storage,
Connectivity Resources

Source: Digi International Inc.; Frost & Sullivan
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By offering infrastructure as a service, M2M cloud vendors can help deliver scalable applica-
tions. The vast requirements of data storage, date retrieval, and data analysis, along with
secure M2M connectivity can be addressed at the IaaS layer. Access to this foundational layer
can then be provided through a middleware layer—PaaS—by exposing common software
functions through APIs to help with faster custom application development. Then, on top is
the SaaS$ layer, which is usually a software application that can be used to leverage the full
power of the Paa$S and the Taa$ layers to manage connected M2M endpoints. The pricing for
this Saa$ layer is usually on a monthly subscription basis and the cost of the underlying infra-
structure components can be built into this pricing. Leading M2M cloud vendors aspire to
provide all three layers of the cloud. However, customers can also develop or purchase
different applications that can then leverage the full power of the underlying PaaS and the
[aaS layers through published APIs. In the latter scenario (of not using the cloud vendor's

Saa$ application, if available), the PaaS and the IaaS layers can be monetized separately.

Exhibit 7 shows some commonly used API focus areas for M2M cloud platforms in the Total

US M2M Communications Markets in 2013.

ExuHIiBIT 7

Total M2M Communications Markets: Some Commonly Used API Focus Areas for M2M
Cloud Platforms, US, 2013
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Billing and Pricing Models

A variety of billing and pricing models exist for the M2M cloud providers. A Saa$ offering
can be offered on a 'per active connection' basis, while the infrastructure and the platform
can be monetized on a 'per transaction' basis. Other parameters, such as number of connec-
tions, amount of data sent (and hence storage required), and time, can also be used to price
the M2M cloud platform and the infrastructure. For example, M2M cloud platform
providers can separate their offerings into "management service" and "application services".
Management services may include managing the connectivity, uptime, software, and
firmware of the equipment, while application services may include data collection and anal-
ysis. Frost & Sullivan has observed per connection pricing for management services, while
data or transaction-related pricing can be used for application services. However, just from
an infrastructure perspective (IaaS), a tiered transactions-based pricing structure is generally
used for monetization. For example, a cloud platform provider can offer its services for
$20,000 per year for up to 25,000 transactions per day and include 30 GB of storage. On the
other hand, another cloud provider may charge a fixed, per connection fee for each
supported deployment. To summarize, the SaaS providers may collect a fixed fee per connec-
tion in a given time period (monthly or yearly), while the platform providers are more likely
to charge on a per transaction basis. In many cases, the platform provider and the application
provider may be the same. In that case, the software application pricing includes the platform
charges. So, the 'per unit' pricing for software usage includes the platform usage charges.
M2M cloud providers can also monetize high-demand cloud services, such as long-term
storage of time-series data. While the Saa$ pricing can include data storage for a short dura-

tion of time, long-term storage of time-series data can be offered on a premium basis.

Market Forecasts for M2M Device Cloud Platforms

Frost & Sullivan has estimated the M2M platform opportunity for the IaaS and PaaS$
providers in the United States.

Exhibits 8 and 9 present the cloud platform revenue from M2M transactions in the Total US

M2M Communications Markets from 2009 to 2018.
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Exuisir 8§

Total M2M Communications Markets: Cloud Platform Revenue from M2M Transactions,

US, 2009-2018

Cloud Platform

Cloud Platform Revenue Revenue Growth Rate
Year ($ Million) (%)
2009 15.0 --
2010 29.2 94.8
2011 38.7 32.5
2012 55.3 43.0
2013 78.5 41.9
2014 973 23.9
2015 118.3 21.5
2016 139.1 17.6
2017 161.3 15.9
2018 183.7 13.9

Compound Annual Growth Rate (2012-2018): 22.1%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

ExHIBIT 9

Total M2M Communications Markets: Cloud Platform Revenue from M2M Transactions,

US, 2009-2018
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Exhibits 8 and 9 represent only the transaction-based revenue opportunity for M2M IaaS
providers in the United States. Applications can be built on top of available M2M cloud plat-
forms and can then be licensed to customers according to the application pricing model (for
example, per user per month). The total opportunity for M2M cloud, which includes Iaa$,

PaaS, and Saa$S, along with other value-added or specific services, could be significantly

higher.

The total market opportunity for M2M cloud vendors depends upon the number of
supported connections, the number of transactions, and the amount of data that is stored
over the long and short-term periods. According to Frost & Sullivan's research report titled
"Analysis of the North American Machine-to-Machine Software and Services Market " (code
number NB48-10), brand name, reliability, delivery time, pricing, integration capabilities
(including integration with enterprise resource management platforms), customer service
abilities, and product portfolio are the key competitive factors in the North American M2M
application cloud platforms. Frost & Sullivan also believes that a broad connectivity frame-
work, a comprehensive capability set (including multiple APIs to address the common
communication needs of different verticals), a success-based pricing, broad support for
multiple hardware types, pre-integration with mobile operator systems, and ease of use are

some of the other important factors for the success of M2M cloud platform vendors.
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Total US M2M Communications Markets

MARKET DYNAMICS

Industry Challenges

Exhibit 1o shows the impact of the top eight industry challenges in the Total US M2M

Communications Markets from 2013 to 2018.

EXHIBIT 10

Total M2M Communications Markets: Impact of Top Eight Industry Challenges, US,

2013-2018

Challenge 1-2 Years 3-4 Years 5-6 Years
Justifying continued investments in M2M platforms High Medium Medium
Leveraging benefits of mobility High Medium Medium
Nurturing the M2M application development community High Medium Medium
Lack of standardization Medium Medium Medium
Need for integrated M2M solutions Medium Medium Medium
Continued uncertainty around 4G LTE Medium Medium Low
Getting consumers to pay for enhanced connectivity Medium Medium Low
Managing the significant storage and reporting infrastructure Medium Medium Low

requirement in M2M communications

Source: Frost & Sullivan
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JusTiIFYING CONTINUED INVESTMENTS IN M2M PLATFORMS

Mobile operators need to invest in appropriate systems, tools, and service and support capa-
bilities to compete effectively in the US M2M communications markets. For mobile
operators, this involves taking a big "leap of faith" in hopes of generating volume (and reve-
nues) from their M2M initiatives. Operators also have to share APIs with their partners in
order to allow them to leverage various network capabilities in a secure manner. As LTE is
introduced, managing the bandwidth consumption of millions of connected broadband M2M
devices will inevitably become a challenge. These and other issues continue to pose challenges
to mobile operators who want to see as many M2M connections on their networks as
possible. Nevertheless, they may struggle to keep up with the ever-increasing demands of this

ecosystem.

LEVERAGING BENEFITS OF MOBILITY

M2M deployment can be supported over wireline, wireless, or hybrid networks (such as fixed
and short-range wireless network, fixed and private wireless network, and even fixed and
satellite networks). It is extremely important for the cellular industry to actively communi-
cate the economic and operational benefits of mobility to their buyers in order to continue to
drive the adoption of cellular services. This is especially true for fixed M2M endpoints, such
as industrial-grade routers, where being "mobile" is not a key requirement. This does not
mean that there is no room for cellular in fixed connected environments. However, it may be

harder to achieve good penetration in fixed connectivity environments.

NURTURING THE M2M APPLICATION DEVELOPMENT

COMMUNITY

M2M application development remains a complex and time consuming process, especially
when it is done without using an application development platform. The skill sets of an
embedded application developer are different from the skill sets of a web developer. Conse-
quently, a web developer cannot easily code for the embedded environment. The need for
custom application development is unlikely to be eliminated for M2M communications.
Nevertheless, any approach that helps to simplify M2M application development—either by
proactive sharing of industry best practices or by providing off-the-shelf tools to help appli-
cation development—should definitely be a priority. M2M cloud platform vendors and

mobile operators are the two likely entities that can help with this initiative in the short term.
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LAcCK OF STANDARDIZATION

Lack of true standardization in M2M communications continues to remain a major industry
challenge. M2M solutions have to be customized according to the specific business needs of
customers. However, there is no cross-vertical "plug-and-play" architecture that can help
improve product integration and implementation time. The true benefits of M2M are likely
to be realized only when disparate application types can communicate seamlessly with each
other to help businesses improve different aspects of their internal and external processes.
Addressing industry fragmentation that occurs at the lower layers (physical, addressing, and
transport) is expected to be a long-drawn process. However, it is necessary to usher in the

next-generation of M2M communication.

NEED FOR INTEGRATED M2M SOLUTIONS

Specialized (or niche) M2M hardware vendors who rely on a "hardware-only" strategy are
likely to find themselves at a competitive disadvantage in the long run. M2M hardware
providers clearly need to offer additional value (in the form of innovative application devel-
opment frameworks, for example) to command a premium over simple hardware pricing. A
one-size-fits-all approach in M2M is likely to become less effective. The rapidly evolving
needs of the M2M ecosystem will be better served by flexible implementations that allow
customers to seamlessly integrate various components (such as M2M modules, gateways, and
cloud platforms) in a manner that is best suited to their business model. Devising an effective
strategy for long-term success in M2M communications is likely to be a challenge for leading

hardware solution providers.

CONTINUED UNCERTAINTY AROUND 4G LTE

There is a significant amount of uncertainty over the deployment of 4G LTE M2M solutions,
especially in the public safety domain. While public safety agencies have been allocated dedi-
cated spectrum for deployment of a nationwide, inter operable wireless network, deploying
such a network is a time consuming and an expensive endeavor. Various approaches,
including private-public partnerships and government support, have been proposed to fund
deployment of the nationwide public safety network. However, the expectations and require-
ments of private industry participants from a shared wireless network can be very different to
those of public safety agencies. High cost of LTE modules and global spectrum fragmentation

in 4G services are some other challenges.
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GETTING CONSUMERS TO PAYy FOR ENHANCED CONNECTIVITY

It could be a challenge to encourage consumers to pay for enhanced connectivity in their
daily lives. For example, while the vision of a connected car is extremely interesting, there is
no guarantee that a majority of car owners will be willing to pay a monthly subscription
charge for in-car communication services. This could end up making the pay-as-you-go
model a necessity in the consumer M2M communications business. Industry participants
have to be careful to not end up creating solutions that do not have any practical applica-
bility. It is important for them to clearly understand the value that they offer to consumers

and price their services accordingly.

MANAGING THE SIGNIFICANT STORAGE AND REPORTING

INFRASTRUCTURE REQUIREMENT IN M2M COMMUNICATIONS

M2M cloud platforms will be expected to support both wireless and wired M2M deploy-
ments and will have to be designed to provide the necessary storage, management, analytics,
and reporting capabilities for the hundreds of millions (and possibly billions) of connected
devices within the next five to 10 years. In many cases, storing and managing data pertaining
to user records management, data stream monitoring for threshold alarm applications, other
call detail records(CDRs), and other similar data sets, require the use of high quality,
high-performance data management platforms. Increasing average data consumption for
M2M endpoints also increases the storage requirement across the board for a majority of
M2M deployments. All these transaction records have to be archived for a certain time
period and analyzed, as required. Providing the appropriate storage and computing resources
to manage the transaction data could be a challenge in the US M2M Communications

markets.

Market Drivers

Exhibit 11 shows the market drivers ranked in order of impact in the Total US M2M

Communications Markets from 2013 to 2018.
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EXHIBIT 11

Total M2M Communications Markets: Market Drivers Ranked in Order of Impact, US,

2013-2018

Rank  Driver 1-2 Years  3-4 Years  5-6 Years

1 Strong support of tier-1 mobile operators High High High

s Eff014rts o.f independent M2M service providers and M2M High High High
mobile virtual network operators

3 The connected vehicle opportunity High High High
4 Cloud-based M2M applications platforms Medium Medium Medium
5 High-speed networks and next-generation M2M Medium Medium Medium
6 Public safety networks Medium Medium Medium
7 Strategic partnerships with system integrators Medium Medium Medium
8 Push towards a smarter, greener planet Low Medium High

Source: Frost & Sullivan

STRONG SUPPORT OF TIER-1 MOBILE OPERATORS

M2M represents the most attractive opportunity for mobile operators in the United States to
increase connections and revenue. Providing dedicated teams, systems, and technologies to
simplify M2M communications is at the core of mobile operators' strategy in the
United States. Mobile operators have also established various "Centers of Excellence" in
M2M communications to facilitate development, deployment, and management of connected
endpoints on their networks. Mobile operators are also willing to offer customized service
plans to accommodate the unique business models of M2M customers. Overall, operator
support remains one of the biggest drivers in the M2M communications markets.

EFFORTS OF INDEPENDENT M2M SERVICE PROVIDERS AND
M2M MoOBILE VIRTUAL NETWORK OPERATORS

M2M aggregators and M2M managed service providers, such as KORE Telematics, Numerex
Corporation, Wyless, M2M Data Smart, Aeris Communications, RACO Wireless, and others
that lease wholesale wireless capacity from MNOs and provide complete airtime/connec-
tivity, development, and professional services solutions, continue to be the key solution
providers in the US M2M communications markets. These independent M2M service
providers have been particularly successful in providing connectivity to the SMB segment.
Other key success factors for independent M2M service providers include offering specialized
technologies and features for specific industry verticals and, in many cases, offering more
flexible payment terms. Frost & Sullivan's research indicates that in 2012, leading inde-
pendent M2M service providers have posted more than 30.0 percent growth in connections,
which is above the industry growth rate. Independent M2M service providers have made a

significant contribution towards the growth of the US M2M communications markets.
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THE CONNECTED VEHICLE OPPORTUNITY

The connected car opportunity —defined as embedded and aftermarket M2M solutions that
provide intra and inter-vehicle communication to help improve the driver experience,
increase vehicle performance, and ensure vehicle, personal, and asset safety services—is
expected to help drive the growth of the US M2M communications markets in a big way. The
recently announced agreement between AT&T and OnStar LLC, a subsidiary of General
Motors Corporation (GM), to wirelessly deliver safety, security, diagnostic, and infotainment
services to most Chevrolet, Buick, GMC, and Cadillac vehicles, beginning in 2014, is an indi-
cation of things to come in the connected car M2M segment. This market is likely to drive
growth in terms of number of connections and in terms of M2M revenue, due to the large

amount of bandwidth consumed and transactions generated from in-car services.

CLOUD-BASED M2M APPLICATION PLATFORMS

In the past, M2M application providers have had little choice but to develop and manage the
entire communication system on their own. However, in-house development, deployment,
and management of M2M applications can be a very costly affair and can also lead to issues
with application scalability and upgrades. M2M application platforms provide a standard-
ized set of APIs to make it easier to build M2M applications. They also allow for easier
access, analysis, and manipulation of the stored transaction data, which helps customers to
improve their business operations. Integration with operator-supported wireless subscription
management systems, a pay-as-you-go (or a pay-as-much-as-you-use) pricing structure,
out-of-the-box applications, and operator support with marketing further help to drive adop-

tion of M2M cloud platforms in the United States.

HicH-SPEED NETWORKS AND NEXT-GENERATION M2M

The advent of high-speed 4G LTE wireless networks is expected to support the demands from
high-bandwidth M2M applications. Examples include video and multimedia applications for
digital signage, remote monitoring, home and in-vehicle entertainment, remote patient moni-
toring, and secure and robust enterprise data connectivity. Differentiated bandwidth pricing,
subsidized pricing of high-speed wireless modules, such as modems and gateways,
ready-to-deploy vertical industry solutions, and bundled cloud-based platform solutions are

all part of operators' strategy to help drive adoption of LTE for M2M communications.
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PuBLrLic SAFETY NETWORKS

A nationwide, interoperable public safety wireless network is now closer to reality with the
US Government allocating an additional 10.0 MHz of spectrum under the Middle Class Tax
Relief and Job Creation Act of 2012. Public safety and law enforcement agencies are likely to
use the network for a wide range of secure voice, video, and data communication services,
including remote monitoring, security and surveillance, and even sensor-based monitoring of
the nation's critical infrastructure. It is also proposed to allow utilities and other critical
infrastructure companies to have shared access to the public safety spectrum, although
discussions regarding "right to use" and "right to prioritize" are still ongoing. Overall, the
rollout of the public safety network is expected to drive deployment of different types of

remote monitoring, security, safety, and surveillance M2M solutions.

STRATEGIC PARTNERSHIPS WITH SYSTEM INTEGRATORS

M2M Systems integrators help to develop out-of-the-box solutions and provide custom
product development and ongoing consulting and support services. M2M application plat-
form providers, hardware vendors, and mobile operators have established preferred
partnerships with leading systems integrators to deploy M2M solutions. Partnerships, such as
those between Axeda Corporation and Wipro Technologies for simplified M2M deployment
and between General Electric (GE) and multiple partners for GE's recently announced

"Industrial Internet" initiative, are expected to fuel growth of M2M communications.

Pusa TowARDS A SMARTER, GREENER PLANET

Increasing business efficiency, delivering better services to customers and partners, and
ensuring sustainable business operations are the three most important benefits of M2M.
Automated, effective, and intelligent monitoring of technologies that are used in our daily
lives can help reduce dependence on energy sources, reduce pollution, help in improved
distribution of wealth, and make the world a better place to live in. Government mandates,
aging population, pressure on non-renewable energy sources, increasing pollution, tough
economic conditions, low cost of wireless bandwidth, reducing hardware costs, and trends in

distributed workspace are all helping to boost the adoption of M2M solutions.

ForecAsTs FOR THE US M2M COMMUNICATIONS

MARKETS

Market Forecasts

Exhibit 12 shows the Market Engineering measurements in the Total US M2M Communica-

tions Markets in 2012.
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EXHIBIT 12

Total M2M Communications Markets: Market Engineering Measurements, US, 2012

Market Engineering Drives Market

Strategy and Planning

Engineering
System

Implementation

Challenge
Identification
Markes .
Market
Engineer

Market
Research

Market
Strategy

Market /
Planning

Measurement Name Measurement Trend
Market Stage Growth -
Revenues (2012) $2.048.5 million Increasing
Potential revenues (maximum future market size) $4,483.0 million Increasing
Base year market growth rate (2012) 18.9% Increasing
Compound annual growth rate (CAGR) 13.9% -
Price sensitivity High Increasing

Enterprises from

different industry

verticals, including

Utilities and

Industrial, .

Customer type . Increasing

Transportation and

Telematics, Security,

Retail, Healthcare,

Financial Services,

and others
Competitors (active market competitors in base year) 100-150 Decreasing
Degree of competition High Increasing
Degree of technical change High Increasing
Customer satisfaction 8 Increasing
Customer loyalty 9 Increasing

Market concentration (percent of base year market controlled by o .

89.6% Increasing

top 3 competitors)

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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Exhibits 13 and 14 show the connections forecast in the Total US M2M Communications

Markets from 2009 to 2018.

ExHIBIT 13

Total M2M Communications Markets: Connections Forecast, US, 2009-2018

Connections

Connections Growth Rate

Year (Million) (%)
2009 17.2 --
2010 24.2 41.4
2011 30.4 25.2
2012 33.6 10.8
2013 37.7 12.0
2014 42.4 I2.5
201§ 47.1 I1.0
2016 52.4 II1.3
2017 58.3 I1.2
2018 64.2 10.2

Compound Annual Growth Rate (2012-2018): 11.4%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

ExHIBIT 14

Total M2M Communications Markets: Connections Forecast, US, 2009-2018

70.0 = Connections (Million)  =#®=Connections Growth Rate (%)  45.0
40.0
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350 &
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Té,’ 40.0 25.0 2
g O]
g 2
3 30.0 + 200 35
=) =
& g
=
O 15.0 £
20.0 +
0.0 3
10.0
10.0
5.0
0.0 f 0.0
2009 2010  20II 2012 2013 2014 2015 2016 2017 2018
Year

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

#NCsE-65 © 2013 Frost & Sullivan www.frost.com 3-9



Exhibits 15 and 16 show the consumer and enterprise connections forecast in the Total US

M2M Communications Markets from 2009 to 2018.

ExHIBIT 135

Total M2M Communications Markets: Consumer and Enterprise Connections Forecast, US,

2009-2018

Consumer M2M Connections Enterprise M2M Connections
Year (Million) (Million)
2009 2.7 14.5
2010 6.4 17.9
2011 9.1 2.2
2012 10.0 23.6
2013 II.T 26.6
2014 I2.1 30.3
201§ 12.9 34.1
2016 13.6 38.8
2017 I4.1 44.2
2018 14.4 49.8

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

ExXHIBIT 16

Total M2M Communications Markets: Consumer and Enterprise Connections Forecast, US,

2009-2018

=== Consumer M2M Connections (Million) ===Enterprise M2M Connections (Million)
60.0

50.0 -

30.0 -

Connections (Million)

20.0 |

I0.0 //

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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Exhibit 17 shows the percent of M2M connections by 2G/2.5G and 3G/3.5G/4G protocols in
the Total US M2M Communications Markets from 2009 to 2018.

EXHIBIT 17

Total M2M Communications Markets: Percent of M2M Connections by 2G/2.5G and 3G/
3.5G/4G Protocols, US, 2009-2018

I00.0
e III

80.0

W2G/2.5G (%) MW3G/3.5G/4G (%)

70.0 -
60.0

50.0 -

Connections (%)

40.0 -
30.0
20.0 -
10.0 .
0.0 -

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Year

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

Exhibits 18 and 19 show the data consumption forecast in the Total US M2M Communica-
tions Markets from 2009 to 2018.

ExHIBIT 18

Total M2M Communications Markets: Data Consumption Forecast, US, 2009-2018

Data Consumption

Data Consumption Growth Rate
Year (Million MB) (%)
2009 833.9 -
2010 1,244.6 49.2
2011 1,688.6 35.7
2012 2,072.§ 22.7
2013 2,501.3 20.7
2014 3,049.4 21.9
2015 3,729.8 22.3
2016 4,502.8 20.7
2017 5,396.9 19.9
2018 6,411.1 18.8

Compound Annual Growth Rate (2012-2018): 20.7%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

Page-941-6f1361.
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EXHIBIT 19

Total M2M Communications Markets: Data Consumption Forecast, US, 2009-2018

mmm Data Consumption (Million MB)
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Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

Exhibits 20 and 21 show the data access revenue forecast in the Total US M2M Communica-

tions Markets from 2009 to 2018.

EXHIBIT 20

Total M2M Communications Markets: Data Access Revenue Forecast, US, 2009-2018

Data Access Revenue

Data Access Revenue Growth Rate
Year ($ Million) (%)
2009 884.7 --
2010 1,367.2 54.5
2011 1,722.7 26.0
2012 2,048.5 18.9
2013 2,397.2 17.0
2014 2,817.5 17.5
201§ 3,242.4 I5.1
2016 3,677.6 13.4
2017 4,080.0 10.9
2018 4,483.0 9.9

Compound Annual Growth Rate (2012-2018): 13.9%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

Page-942-6f1361.
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ExHIBIT 21

Total M2M Communications Markets: Data Access Revenue Forecast, US, 2009-2018

Data Access Revenue ($ Million)
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=== Data Access Revenue ($ Million)

=& Data Access Revenue Growth Rate (%)

2009 2010

2011 2012 2013 2014

Year

201§

2016

2017

2018

60.0

50.0

40.0

30.0

20.0

Data Access Revenue Growth Rate (%)

10.0

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

Exhibit 22 shows the percent of data access revenue by M2M verticals in the Total US M2M

Communications Markets from 2009 to 2018.
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EXHIBIT 22

Total M2M Communications Markets: Percent of Data Access Revenue by M2M Verticals,
US, 2009-2018

W Transportation and Telematics Revenue (%) ® Consumer Revenue (%)
M Financial Services and Retail Revenue (%) B Healthcare Revenue (%)
i Utilities and Industrial Revenue (%) M Security and Safety Revenue (%)

2 Others Revenue (%)
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Note: Other revenue opportunities in M2M include ruggedized gateways and routers used in niche
industry verticals.

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
The main observations from Exhibits 12 to 22 are as follows:

m  The total number of M2M connections in the United States is expected to increase from
33.6 million in 2012 to 64.2 million in 2018. While this is lower than the 2012 forecast
from Frost & Sullivan, it does not indicate a lower adoption of wireless in the M2M
communications markets. The M2M connectivity architecture of
connect-aggregate-transport-monitor leads to multiple connected endpoints supported by
a single or a set of gateways. At some point in future, the number of directly connected
machines is expected to outnumber the number of mobile phone connections. However, it
will take a long time for the pure-play M2M market to generate more revenue that the

traditional consumer voice and data services business.

m  The share of mobile broadband networks in M2M is expected to increase rapidly during
the forecast period. Tier-t mobile operators, such as AT&T, have announced that they
will be switching off the slower 2G networks within the next few years. Frost & Sullivan
expects nearly 59.0 percent of M2M connections in the United States to be supported by
the high-speed mobile broadband networks in 2018.
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m  Almost every category is expected to witness increased M2M data consumption on an
aggregate basis, as well as on a per unit basis. Total data consumption in the US cellular
M2M communications markets is expected to increase from 2,072.5 million MB in 2012

to 6,411.1 million MB in 2018.

m Data access revenue from M2M is expected to increase from $2,048.5 million in 2012 to
$4,483.0 million in 2018. These figures are lower than the 2012 forecast from
Frost & Sullivan, largely due to the declining base price for M2M connectivity services.
It should also be noted that these are just the baseline access revenue. Service providers
may be able to levy a "value-driven" pricing, independent of the amount of data
consumed as well. Pricing for M2M also depends upon the number of connected units per
deployment and per customer, the duration of commitment, the frequency of usage of
network resources (such as the number of times a network cloud platform is accessed in a
given time period), how a particular M2M application connects/re-connects, need for

secure VPN, static IP, and other technical and business factors.

m  Mobile operators can provide wholesale, as well as retail solutions in M2M. The pricing
models change accordingly. For example, wholesale M2M data pricing is noticeably more
economical than a retail M2M data pricing. However, the wholesale model mandates a

higher level of commitment from the entity purchasing the M2M bandwidth.

COMPETITIVE AND MARKET SHARE ANALYSIS

Competitive Analysis

Exhibit 23 shows the competitive structure of the Total US M2M Communications Markets

in 2012.

#NCsE-65 © 2013 Frost & Sullivan www.frost.com 3-15



ExHIBIT 23

Total M2M Communications Markets: Competitive Structure, US, 2012

Number of Companies in the
Market

100-150—including mobile network operators, M2M MVNOs, M2M
hardware providers, M2M cloud providers, application service providers
(ASPs), system integrators, professional consulting organizations, M2M
platforms providers, and others.

Types of Competitors

Mobile operators, such as Verizon Wireless, AT&T, Sprint Nextel,
T-Mobile USA, and U.S. Cellular.

M2M virtual network providers/bandwidth resellers-KORE Telematics,
RACO Wireless, Numerex Corp, Wyless Inc, Aeris Communications,
M2M DataSmart, nPhase, and others.

M2M management platform providers-Jasper Wireless, nPhase, Amdocs,
and others

Application developers and application enablement solution providers-
Axeda Corporation, Digi International Inc. Viewbiquity, LLC, and
others.

M2M Module and Hardware Providers-Sierra Wireless, Telit
Communications PLC, Cinterion Wireless Modules

GmbH (Gemalto NV), Digi International Inc, and others.

M2M Systems Integrators and ASPs

Distribution Structure

Operators can offer M2M solutions directly to the end user (consumer or
the enterprise segment) and may also work with partners to offer
bandwidth and service management capabilities for M2M connectivity.
Third-party hardware providers and M2m application platform
providers can also work directly with enterprise customers.

Notable Mergers and Acquisitions

Gemalto acquires Cinterion and SensorLogic.
Telit acquires Motorola Solutions' M2M module business unit

Key End-user Groups

Consumer segment-largely for productivity, entertainment,
communication, and healthcare applications and services.
Enterprise segment-for connecting remote, in-field deployed assets across

different industry verticals.

Competitive Factors

Network coverage, ease of M2M solution deployment, availability of
vertical solutions and data pricing

Asset management and reporting and feedback platforms

Strategic M2M MVNO relationships

Module and device availability and pricing

Long-term strategy for 4G (and ability to overcome the expected 4G
challenges of spectrum fragmentation, higher device pricing, and others)

Source: Frost & Sullivan
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MoBILE OPERATORS

Complexity in M2M solution development and deployment is a major industry challenge.
New types of M2M implementations generally need customized support in the form of new
device types and form factor, battery management and ergonomics, new pricing models and
revenue settlements supported by appropriate rating and mediation capabilities, application
support, support for different network and device identifier types, organization training,
regulatory requirements, and others. Frost & Sullivan firmly believes that mobile operators
that can help address the complexity of M2M solution development and deployment will

emerge as the preferred choice for customers in the US M2M communications markets.

Every leading mobile operator has a wholesale and a retail offering for M2M communica-
tions, and also has a dedicated team and department focused on generating more business
from M2M communications. Tier-t mobile operators support an array of unique and
customized pricing plans for their M2M deployments, which helps to ensure that their
customer get a good return on investment from wireless services. For example, data
consumption-based pricing may be more suitable for applications that send a predictable
stream of packet data, while exception or incident-based pricing is more suitable for certain
medical or healthcare solutions. Overall, the five critical "Ps" of M2M include People, Plat-
forms, Pricing, Processes, and Partnerships. These factors are likely to determine which
operator will emerge as the leader in the long run in the US M2M communications markets.
At present, this position is held by AT&T, in terms of the number of M2M connections.
However, other mobile operators are also doing a good job in executing their next-generation
M2M strategies and the competitive structure of the US M2M communications markets

could look very different in the long-term.

M2M MVNOs

KORE Telematics, Aeris Communications, RACO Wireless, Numerex Corporation, Wyless,
and M2M DataSmart are some important M2M MVNOs in the US M2M communications
markets. Frost & Sullivan's research indicates that several of these MVNOs support
hundreds of thousands (even millions) of M2M connections. Additionally, more than one
leading M2M MVNO is known to be growing at a rate higher than the average industry
growth rate. It is no coincidence that the SMB segment tends to prefer working with M2M
MVNOs for their connectivity requirements. Tier-1 mobile operators also realize the impor-
tance of M2M MVNOs in expanding their wholesale M2M business and are actively

supporting these entities in any way they can in order to help them in their business.
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It is important to note that M2M MVNOs can offer a domestic, multi-network service
delivery option to customers. For example, leading M2M MVNOs allow their customers to
choose between GSM, CDMA, and LTE technologies and hence select the best option
according to their business needs. However, M2M MVNOs have to be "smart" about who
they work with to ensure that managing their carrier relationships does not become a chal-
lenge for their competitive strategies. In other words, a national and a global coverage should
be an asset and not a liability for M2M service providers. For example, any operator that
comes on-board has to be fully committed to the success of M2M. It has to be able to provide
the required integration, service, and support capabilities to drive the growth of the entire
ecosystem. Other parameters, including multiple network technology options, network tech-
nology roadmap, cost of roaming, and ability to deliver a unified and integrated global
connectivity management service (through cloud-based M2M management platforms) are

also important in the context of regional (and global) M2M connectivity.

Market Share Analysis

AT&T remains the leader in the US M2M communications markets with respect to the
number of M2M connections. In 2012, it held a share of 48.1 percent. The company ended
2012 with an impressive achievement of nearly 14.3 million direct M2M connections. AT&T
continues to significantly expand its product portfolio and has also announced some big wins
in M2M communications recently. Other mobile operators, such as Sprint and T-Mobile
USA, are also growing at an attractive pace and are preparing their long-term LTE-based
M2M strategies. AT&T's decision to stop supporting the 2G network could benefit other
operators in the short run. However, the effect is likely to be minimal on AT&T's business
and the company is set to usher in its next generation M2M consumer and enterprise

solutions.
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Exhibits 24 and 25 show the tier-1 mobile operator market share by M2M connections in the

Total US M2M Communications Markets in 2012.

ExHIBIT 24

Total M2M Communications Markets: Tier-1 Mobile Operator Market Share by M2M

Connections, US, 2012

Company 2012 (%)
AT&T 48.1
Verizon Wireless 29.7
Sprint-Nextel 11.8
T-Mobile USA 10.4
TOTAL 100.0

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

EXHIBIT 235

Total M2M Communications Markets: Tier-I Mobile Operator Market Share by M2M

Connections, US, 2012

10.4%

WAT&T M2M Connections

M Verizon Wireless M2M Connections

W Sprint-Nextel M2M Connections

B T-Mobile USA M2M Connections

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

Exhibits 24 and 25 represent the relative market share by M2M connections (and not by
M2M revenue) for tier-1 mobile operators only. Proprietary M2M pricing structure and
confidentiality agreements prevent Frost & Sullivan from commenting on mobile operators'
market shares by M2M revenue. However, the number of M2M connections are available
from financial reports in the public domain and are used to estimate the market shares by

connections.
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Consumer M2M Communications Market

INTRODUCTION

Introduction to Consumer M2M Communications

This category consists of direct-to-consumer (or consumer-facing) electronic devices such as
eReaders, gaming consoles, connected cameras, picture frames, personal navigation devices,
and other specialized communication devices used for serving various communication, infor-
mation, and entertainment requirements of consumers. Consumer M2M devices tend to have
a dedicated rate plan for wireless data services. They may also use an existing M2M rate
card. M2M data plans for consumer devices are usually separate from M2M data plans used
for the broad category of Mobile Computing devices that include laptops, net books/note-
books, wireless routers, and other similar devices. Mobile operators clearly specify that the

data plans applicable to mobile computing cannot be used with any M2M device.

The Consumer market has been a top-performing category for M2M communications.
However, it may not be the largest category towards the end of the forecast period. This is
not to say that this market will not grow. Innovative devices, such as the connected
SAMSUNG Galaxy CameraTM running on AT&T's 4G network, may boost market growth.
Moreover, certain consumer devices are grouped with other categories, such as healthcare.

This tends to reduce the forecast for this market.
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MARKET OPPORTUNITY AND FORECASTS

Forecasts for the Consumer M2M Communications Market

Mobile operators have to provide various services to support the business-to-consumer (B2C)
and the business-to-business-to-consumer (B2B2C) deployment models that are part of the
Consumer M2M communications market. Mobile operators may bill the end customer
directly in the case of a B2C model, or work on a wholesale, revenue share, or a fixed
amount per month basis for a B2B2C type of service. This also underscores the importance of
having appropriate billing and data management systems in the operator's backend to be able

to accommodate all these business requirements.

Exhibits 26 and 27 show the connections forecast in the US Consumer M2M Communica-

tions Market from 2009 to 2018.

EXHIBIT 26

Consumer M2M Communications Market: Connections Forecast, US, 2009-2018

Connections

Connections Growth Rate

Year (Million) (%)
2009 2.7 --
2010 6.4 137.6
2011 9.1 43.5
2012 10.0 10.0
2013 11.1 10.5
2014 12.1 9.2
2015 12.9 7.0
2016 13.6 5.1
2017 14.1 3.7
2018 14.4 2.1

Compound Annual Growth Rate (2012-2018): 6.2%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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ExHIiBIT 27

Consumer M2M Communications Market: Connections Forecast, US, 2009-2018
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Exhibits 28 and 29 show the data consumption forecast in the US Consumer M2M Commu-

nications Market from 2009 to 2018.

ExHIBIT 28

Consumer M2M Communications Market: Data Consumption Forecast, US, 2009-2018

Data Consumption

Data Consumption

Growth Rate

Year (Million MB) (%)
2009 539 -
2010 109.3 102.9
2011 198.4 81.5
2012 270.4 36.3
2013 329.8 21.9
2014 392.2 18.9
2015 454.8 16.0
2016 516.7 13.6
2017 577.1 I1.7
2018 613.9 6.4

Compound Annual Growth Rate (2012-2018): 14.6%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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ExHIBIT 29

Consumer M2M Communications Market: Data Consumption Forecast, US, 2009-2018
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Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

Exhibits 30 and 31 show the data access revenue forecast in the US Consumer M2M Commu-

nications Market from 2009 to 2018.

ExHIBIT 30

Consumer M2M Communications Market: Data Access Revenue Forecast, US, 2009-2018

Data Access Revenue

Data Access Revenue

Growth Rate

Year ($ Million) (%)
2009 49.1 --
2010 110.8 125.6
2011 198.2 78.8
2012 246.6 2.4.4
2013 312.5 26.7
2014 382.5 22.4
2015 419.6 9.7
2016 455.2 8.5
2017 495.9 8.9
2018 538.8 8.7

Compound Annual Growth Rate (2012-2018): 13.9%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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ExHIBIT 31

Consumer M2M Communications Market: Data Access Revenue Forecast, US, 2009-2018
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Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
Key takeaways from Exhibits 26 to 31 are as follows:

m Total M2M connections in the Consumer market is expected to increase from

10.0 million in 2012 to 14.4 million in 2018.

m  Data consumption by M2M devices in the Consumer market is expected to increase from

270.4 million MB in 2012 to 613.9 million MB in 2018.

m  Data access revenue from M2M devices in the Consumer market is expected to increase

from $246.6 million in 2012 to $538.8 million in 2018.

#NCsE-65 © 2013 Frost & Sullivan www.frost.com



Transportation and Telematics M2M

Communications Market

INTRODUCTION

Introduction to Transportation and Telematics M2M Communications

Transportation and Telematics is expected to emerge as the largest market in the US M2M
communications markets. This market consists mainly of the following types of M2M

applications:

m Embedded and aftermarket cellular vehicle telematics for commercial and passenger
vehicles—applications include vehicle convenience and safety, vehicle diagnostics, fleet

management, vehicle data services (such as in-vehicle WiFi), and others.

m  Asset tracking and trace applications, such as package tracking—these may not
necessarily be related to a vehicle per-se, but are more related to keeping track of

important packages as they are shipped through the supply chain.

m  Other related services—these include M2M communications offered to the emerging

Electric Vehicle segment.
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MARKET OPPORTUNITY AND FORECASTS

Forecasts for the Transportation and Telematics Communications
Market

Frost & Sullivan firmly believes that Transportation and Telematics M2M communication
represents the largest opportunity in wireless M2M. Some key developments and other trends

that have an impact on service adoption within this market are as follows:

m Partnership announcement between AT&T and OnStar LLC, a subsidiary of General
Motors Corporation (GM)—AT&T has been selected to provide wireless safety, security,
diagnostics, and infotainment services to most Chevrolet, Buick, GMC, and Cadillac
vehicles, beginning in 2014 in the United States and Canada. The multi-year agreement
calls for AT&T to enable millions of GM cars, trucks, and crossovers with 4G LTE
mobile internet access, provide the latest wireless technology to power GM's safety and
security services offered by OnStar, as well as a new suite of infotainment services, such
as streaming audio, web access, applications, and even video for back-seat passengers.
AT&T will also enable GM's in-vehicle Wi-Fi hotspots and voice calling services. The
partnership will focus on developing new communication applications for the vehicle
designed to deliver more efficiency while also enhancing the driving and travelling
experience. Frost & Sullivan believes that this is a significant win for AT&T, which will
help the company to further consolidate its market leadership position in M2M
communications. More importantly, by providing connected car services to entry, mid,
and premium passenger car segments, this initiative will help drive adoption of vehicle
telematics in the United States. It is also important to note that other leading passenger
vehicle OEMs have also adopted a "Connected" strategy and are working with other
mobile service providers to embed cellular connectivity within their vehicles. Finally, the
availability of various aftermarkets, standards-based solutions also helps to establish
wireless connectivity in different vehicles. The embedded, as well as aftermarket segments
are likely to see strong demand for replacement sales for wireless modules and other
related hardware in order to ensure compatibility with the available cellular network

technologies.
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m  Commercial and fleet vehicles are projected to continue to fuel the demand for connected
vehicle services in the United States. Public safety and law enforcement, transportation
and logistics, education, construction, railroad, services industry, and various other
industry verticals continue to use vehicle telematics to track assets and people and for
business process optimization. The usage-based insurance (UBI) segment also continues
to grow owing to greater acceptance from consumers. It is no coincidence that solutions
for automatic vehicle location (AVL), fleet management, field force management, asset
tracking, asset management, and in-vehicle security and surveillance together represent a
large percentage of the approved M2M solutions offered by tier-1 mobile operators in the
United States. Thus, Transportation and Telematics is one of the fastest growing markets
in M2M communications in the United States. This also conforms to the hypothesis that
verticals in the M2M industry that have a lot of mobility and movement requirements

tend to have higher growth projections.
Exhibits 32 and 33 show the connections forecast in the US Transportation and Telematics
M2M communications Market from 2009 to 2018.

ExHIBIT 32

Transportation and Telematics M2M Communications Market: Connections Forecast, US,

2009-2018

Connections

Connections Growth Rate

Year (Million) (%)
2009 8.5 -
2010 I0.1 18.5
2011 II.5 14.6
2012 I12.4 7.8
2013 13.4 7.8
2014 14.6 8.6
2015 15.7 8.0
2016 17.3 9.9
2017 19.0 9.9
2018 20.6 8.3

Compound Annual Growth Rate (2012-2018): 8.7%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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ExHIBIT 33

Transportation and Telematics M2M Communications Market: Connections Forecast, US,

2009-2018
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Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

Exhibits 34 and 35 show the data consumption forecast in the US Transportation and
Telematics M2M communications Market from 2009 to 2018.

ExHIBIT 34

Transportation and Telematics M2M Communications Market: Data Consumption Forecast,

US, 2009-2018

Data Consumption

Data Consumption Growth Rate
Year (Million MB) (%)
2009 362.1 --
2010 529.6 46.3
2011 692.7 30.8
2012 818.9 18.2
2013 985.5 20.3
2014 1,192.0 20.9
201§ 1,444.5 21.2
2016 1,727.4 19.6
2017 2,056.0 19.0
2018 2,403.6 16.9

Compound Annual Growth Rate (2012-2018): 19.7%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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ExHIBIT 335

Transportation and Telematics M2M Communications Market: Data Consumption Forecast,

US, 2009-2018
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Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

Exhibits 36 and 37 show the data access revenue forecast in the US Transportation and
Telematics M2M communications Market from 2009 to 2018.

ExHIBIT 36

Transportation and Telematics M2M Communications Market: Data Access Revenue
Forecast, US, 2009-2018

Data Access Revenue

Data Access Revenue Growth Rate
Year ($ Million) (%)
2009 504.4 --
20710 779-3 54.5
2011 921.8 18.3
2012 1,085.3 17.7
2013 1,250.2 15.2
2014 1,429.3 14.3
2015 1,617.9 13.2
2016 1,809.9 I1.9
2017 1,954.2 8.0
2018 2,078.3 6.4

Compound Annual Growth Rate (2012-2018): 11.4%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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ExHIiBIT 37

Transportation and Telematics M2M Communications Market: Data Access Revenue

Forecast, US, 2009-2018
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Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
Key takeaways from Exhibits 32 to 37 are as follows:

B M2M connections in the Transportation and Telematics market are expected to increase

from 12.4 million in 2012 to 20.6 million in 2018.

m Data consumption by M2M devices in the Transportation and Telematics market is

expected to increase from 818.9 million MB in 2012 to 2,403.6 million MB in 2018.

m  Data access revenue from M2M devices in the Transportation and Telematics market is

expected to increase from $1,085.3 million in 2012 to $2,078.3 million in 2018.
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Financial Services and Retail M2M

Communications Market

INTRODUCTION

Introduction to Financial Services and Retail M2M Communications

The Financial Services and Retail M2M market is made up of specialized connected devices
or solutions that are used for service vending, transaction processing, reporting, authentica-
tion, and authorization. Examples of such devices include POS terminals and devices,
connected vending machines, kiosks and ATMs, connected coffee brewers and laundry
machines, and other self-serve appliances. Digital signage is also included in the retail
sub-segment. The Financial sub-segment is generally characterized by low data,
high-frequency transactions, while the Retail sub-segment also includes high-bandwidth
applications, such as digital signage. In-store video-security deployments are included as part
of the Security and Safety M2M market although it can be argued that these should be a part

of the Financial Services and Retail M2M market.
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MARKET OPPORTUNITY AND FORECASTS

Forecasts for the Financial Services and Retail M2M Communications
Market

The Financial Services and Retail M2M market continues to grow at a healthy rate. On the
financial side, solutions that allow payments to be collected through smartphone devices
have become extremely popular, especially in the SMB category. However, such solutions are
not considered part of this analysis. From a pure-play Financial Services and Retail M2M
perspective, the opportunity in this market will primarily be driven by the large number of
specialized wireless-enabled payment terminals and by providing connectivity for vending
machines. The migration to cashless vending services is also expected to become a major
driver for this market. On the retail side, introduction of nation-wide high-speed 4G LTE
networks is expected to support the economical and efficient transfer of large amount of data

and boost the adoption of digital signage solutions.

Exhibits 38 and 39 show the connections forecast in the US Financial Services and Retail
M2M Communications Market from 2009 to 2018.

Exuisir 38

Financial Services and Retail M2M Communications Market: Connections Forecast, US,

2009-2018

Connections

Connections Growth Rate

Year (Million) (%)
2009 0.9 --
2010 1.1 33.2
2011 1.3 14.7
2012 1.5 12.4
2013 I.6 8.3
2014 1.8 I5.2
2015 2.0 I2.1
2016 2.3 10.7
2017 2.5 10.4
2018 2.8 10.9

Compound Annual Growth Rate (2012-2018): 11.2%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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ExHIBIT 39

Financial Services and Retail M2M Communications Market: Connections Forecast, US,

2009-2018
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Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

Exhibits 40 and 41 show the data consumption forecast in the US Financial Services and
Retail M2M Communications Market from 2009 to 2018.

ExHIBIT 40

Financial Services and Retail M2M Communications Market: Data Consumption Forecast,

US, 2009-2018

Data Consumption

Data Consumption Growth Rate
Year (Million MB) (%)
2009 201.9 --
2010 291.5 44.4
2011 383.4 31.5
2012 468.8 22.3
2013 543.1 15.8
2014 636.6 17.2
2015 7597 19.3
2016 881.7 16.1
2017 1,015.5 I5.2
2018 1,170.0 I5.2

Compound Annual Growth Rate (2012-2018): 16.5%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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ExHIBIT 41

Financial Services and Retail M2M Communications Market: Data Consumption Forecast,

US, 2009-2018
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Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

Exhibits 42 and 43 show the data access revenue forecast in the US Financial Services and
Retail M2M Communications Market from 2009 to 2018.
ExHIBIT 42

Financial Services and Retail M2M Communications Market: Data Access Revenue Forecast,

US, 2009-2018

Data Access Revenue

Data Access Revenue Growth Rate
Year ($ Million) (%)
2009 84.2 --
2010 116.3 38.2
2011 145.4 25.0
2012 168.6 16.0
2013 187.0 10.9
2014 209.9 12.3
2015 245.5 16.9
2016 273.4 11.4
2017 302.2 10.5
2018 334.4 10.7

Compound Annual Growth Rate (2012-2018): 12.1%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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ExXtHIBIT 43

Financial Services and Retail M2M Communications Market: Data Access Revenue Forecast,

US, 2009-2018
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Key takeaways from Exhibits 38 to 43 are as follows:

Frost & Sullivan

m  Total M2M connections in the Financial Services and Retail market are expected to

increase from 1.5 million in 2012 to 2.8 million in 2018.

m Data consumption by M2M devices in the Financial Services and Retail market is

expected to increase from 468.8 million MB in 2012 to 1,170.0 million MB in 2018.

m  Data access revenue from M2M devices in the Financial Services and Retail market is

expected to increase from $168.6 million in 2012 to $334.4 million in 2018.
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Healthcare M2M Communications Market

INTRODUCTION

Introduction to Healthcare M2M Communications

M2M opportunity in the Healthcare market is defined by connected, specialized devices and
applications that serve the connectivity and reporting needs of the healthcare providers and
patients and are used in the hospitals, pharmacies, private residences, or nursing homes.
Examples of such devices include wireless peripherals for patient monitoring (such as Verizon
SureResponse Personal Monitor, Cardio Net's MCOT wireless heart monitor system, and
Braemar's Cardiac Event Monitors), and dosage monitoring products such as Vitality Glow-
caps. Smartphone-based healthcare solutions that provide physical collaboration, patient and
equipment monitoring, drug reference and dosage confirmation, and other services are not

considered in this analysis.

MARKET OPPORTUNITY AND FORECASTS

Forecasts for the Healthcare M2M Communications Market

From a mobile operator's perspective, data pricing, fixed pricing over device lifetime, and
value-based pricing remain the main revenue opportunities in the Healthcare M2M market.
Some healthcare devices can be deployed for a certain time period (for example, to monitor
heart rates over a period of 30 days) and the device OEM may reimburse the mobile operator
for the network usage. In other words, the person using the healthcare device may not be
directly responsible for paying the wireless data charges. In other cases, there may be a
monthly service charge for the actual user of the Healthcare M2M solution —either billed by
the mobile operator or through a credit card —that can be shared between the M2M solution
provider (or the enterprise customer offering that particular solution) and the mobile oper-
ator. Certain consumer-oriented healthcare solutions may also be classified into the

"Consumer" M2M category.

#NCsE-65 © 2013 Frost & Sullivan www.frost.com



Several mobile operators consider the Healthcare market to be of utmost importance. The
market's data storage, cloud computing, secure communication, and transmission needs
make it an ideal choice for providing communication, monitoring, and collaboration solu-
tions. Consequently, Healthcare M2M may be included as a sub-segment within the entire

Healthcare Mobility market.

Exhibits 44 and 45 show the connections forecast in the US Healthcare M2M Communica-

tions Market from 2009 to 2018.

EXHIBIT 44

Healthcare M2M Communications Market: Connections Forecast, US, 2009-2018

Connections

Connections Growth Rate

Year (Million) (%)
2009 0.5 --
2010 0.8 82.4
2011 0.9 12.5
2012 1.3 34.2
2013 1.6 2.4.7
2014 1.9 24.6
201§ 2.4 21.4
2016 2.8 19.9
2017 3.1 9.6
2018 3.5 12.6

Compound Annual Growth Rate (2012-2018): 18.7%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

#NC5E-65 © 2013 Frost & Sullivan www.frost.com



EXHIBIT 435

Healthcare M2M Communications Market: Connections Forecast, US, 2009-2018
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Exhibits 46 and 47 show the data consumption forecast in the US Healthcare M2M Commu-

nications Market from 2009 to 2018.

ExHIBIT 46

Healthcare M2M Communications Market: Data Consumption Forecast, US, 2009-2018

Data Consumption

Data Consumption

Growth Rate

Year (Million MB) (%)
2009 45.8 --
2010 79.1 72.8
2011 112.3 42.0
2012 141.6 26.1
2013 184.5 30.3
2014 238.6 29.3
2015 305.8 28.2
2016 386.3 26.3
2017 462.7 19.8
2018 538.5 16.4

Compound Annual Growth Rate (2012-2018): 24.9%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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ExHIBIT 47

Healthcare M2M Communications Market: Data Consumption Forecast, US, 2009-2018
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Exhibits 48 and 49 show the data access revenue forecast in the US Healthcare M2M

Communications Market from 2009 to 2018.

ExHIBIT 48

Healthcare M2M Communications Market: Data Access Revenue Forecast, US, 2009-2018

Data Access Revenue

Data Access Revenue Growth Rate
Year ($ Million) (%)
2009 48.3 --
2010 97.2 101.5
2011 132.7 36.5
2012 I161.2 21.5
2013 203.4 26.1
2014 250.6 23.2
2015 305.9 22.1
2016 366.0 19.6
2017 415.3 13.5
2018 458.1 10.3

Compound Annual Growth Rate (2012-2018): 19.0%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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EXHIBIT 49

Healthcare M2M Communications Market: Data Access Revenue Forecast, US, 2009-2018
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Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
Key takeaways from Exhibits 44 to 49 are as follows:

m  The total number of M2M connections in the Healthcare market is expected to increase

from 1.3 million in 2012 to 3.5 million in 2018.

m  Data consumption by M2M devices in the Healthcare market is expected to increase from

141.6 million MB in 2012 to 538.5 million MB in 2018.

m  Data access revenue from M2M devices in the Healthcare market is expected to increase

from $161.2 million in 2012 to $458.1 million in 2018.
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Utilities and Industrial M2M

Communications Market

INTRODUCTION

Introduction to Utilities and Industrial M2M Communications

Opportunities in the Utilities and Industrial M2M market consist of providing wireless
connectivity to specialized devices and modules for service management, such as monitoring
of water, gas, and electricity usage and for industrial use, such as supervisory control and
data acquisition (SCADA), building automation, and remote machine diagnostics (enhancing
the automation of industrial, infrastructure, or facility-based processes). These could be two
separate segments by themselves. However, for the purpose of this research, Frost & Sullivan
has combined the utility and the industrial M2M opportunities into one market. The home
automation opportunity, which is emerging as a strategic solution for US mobile operators, is

also included within this market.
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MARKET OPPORTUNITY AND FORECASTS

Forecasts for the Utilities and Industrial M2M Communications Market

Various pilot programs are underway in the field of Smart Energy in the United States. This
industry continues to work on data traffic "aggregation" model, where the cellular connec-
tivity may or may not extend directly all the way to the endpoint (or device) that is being
monitored or controlled. Remote monitoring of assets in the agriculture and energy sectors
including oil and gas are also some major application areas for M2M in the Utilities and
Industrial market. Mobile operators, such as AT&T, continue to work with strategic partners
to bring complete remote monitoring, home automation and smart grid and utility solutions
to the market. For example, AT&T's Digital Life is a web-based remote monitoring and auto-
mation platform that is targeted at the home automation and home security market. Mobile
operators believe that Connected Home solutions can help them increase their ARPU
anywhere between $3 and $10 per connected home. Mobile operators clearly believe that
their strategic assets, such as cloud platforms, help them to serve the needs of this high-value
segment and thereby expand their offerings beyond voice, video, and data to Connected
Home services. Discussions have also been held over allowing utility companies to leverage
the nationwide public safety LTE network to provide Smart Grid services. However, the final

outcome of these initiatives remains unclear.

The Utilities and Industrial market is projected to have one of the highest, if not the highest,
number of direct M2M connections. For example, out of approximately 150 million elec-
tricity meters presently deployed in the United States, even a 10 percent penetration of
cellular connectivity to meters will result in more than 15 million meters being connected.
The term Advanced Metering Infrastructure (AMI) is also used to refer to these types of
deployments. However, AMI is a subset of the overall smart utility framework that envisions
digital communication overlays and interfaces with the utility networks. Within the utility
segment, various short-range technologies will continue to co-exist with the cellular
networks( that are used to provide long-range backhaul services). Historically, 9oo MHz RF
Mesh, tower-based smart meter communications and short-range wireless technologies, such
as ZigBee and others based on the 802.15.4 standard, have been used for WAN access, neigh-
borhood area networks (NANs), and home area networks (HANs), while cellular

connectivity has been largely used for facilitating backend connectivity.
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Embedded modules or specialized devices and external wireless gateways and routers are
used within industrial, manufacturing, fabrication, and other production environments.
Hardware and software solutions exist to connect industrial systems, such as programmable
logic controllers (PLC), sensors, and other equipment that use standard industrial communi-
cation protocols, to M2M applications over cellular networks. Intelligent M2M gateways
that enable communication between reporting agents that leverage different types of machine
protocols to the enterprise backend platforms over cellular networks are an example of how
wireless M2M can be used within an industrial environment. The main opportunity for wire-
less hardware providers and MNOs exist in providing connectivity devices to facilitate a
wide range of telemetry and SCADA applications to facilitate management of remote assets.
These industrial routers are likely to have a separate pricing plan, which may be different

from the pricing plan for consumer-oriented wireless routers.
Exhibits 50 and 51 show the connections forecast in the US Utilities and Industrial M2M
Communications Market from 2009 to 2018.

ExHIBIT 50

Utilities and Industrial M2M Communications Market: Connections Forecast, US,

2009-2018

Connections

Connections Growth Rate

Year (Million) (%)
2009 2.9 --
20710 3.8 30.3
2011 4.8 28.1
2012 5.5 12.9
2013 6.5 19.9
2014 7-9 21.5
2015 9.5 19.0
2016 II1.3 19.3
2017 13.8 22.6
2018 16.6 19.7

Compound Annual Growth Rate (2012-2018): 20.3%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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ExHIBIT 51

Utilities and Industrial M2M Communications Market: Connections Forecast, US,

2009-2018
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Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

Exhibits 52 and 53 show the data consumption forecast in the US Utilities and Industrial
M2M Communications Market from 2009 to 2018.

ExHIBIT 52

Utilities and Industrial M2M Communications Market: Data Consumption Forecast, US,

2009-2018
Data Consumption
Data Consumption Growth Rate
Year (Million MB) (%)
2009 122.6 --
2010 169.9 38.6
2011 217.3 27.9
2012 268.5 23.6
2013 331.8 23.6
2014 431.5 30.0
2015 565.2 31.0
2016 733.4 29.8
2017 9559 30.3
2018 1,268.2 32.7

Compound Annual Growth Rate (2012-2018): 29.5%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

Page-974-0f1361.
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ExHIBIT 53

Utilities and Industrial M2M Communications Market: Data Consumption Forecast, US,

2009-2018
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Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

Exhibits 54 and 55 show the data access revenue forecast in the US Utilities and Industrial
M2M Communications Market from 2009 to 2018.

ExHIBIT §4

Utilities and Industrial M2M Communications Market: Data Access Revenue Forecast, US,

2009-2018
Data Access Revenue
Data Access Revenue Growth Rate
Year ($ Million) (%)
2009 99-9 -
2010 131.3 31.5
2011 162.1 23.4
2012 184.3 13.7
2013 212.7 15.4
2014 267.7 25.8
2015 334.1 24.8
2016 397.7 19.0
2017 482.5 21.3
2018 594.5 23.2

Compound Annual Growth Rate (2012-2018): 21.6%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

Page-975-0f-1361.
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ExHIBIT 535

Utilities and Industrial M2M Communications Market: Data Access Revenue Forecast, US,

2009-2018
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Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
Key takeaways from Exhibits 50 to 55 are as follows:

m  The total number of M2M connections in the Utilities and Industrial market is expected

to increase from 5.5 million in 2012 to 16.6 million in 2018.

m Data consumption by M2M devices in the Utilities and Industrial market is expected to

increase from 268.5 million MB in 2012 to 1,268.2 million MB in 2018.

m  Data access revenue from M2M devices in the Utilities and Industrial market is expected

to increase from $184.3 million in 2012 to $594.5 million in 2018.
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Security and Safety M2M Communications

Market

INTRODUCTION

Introduction to Security and Safety M2M Communications

The Security and Safety M2M market largely includes vertical applications and devices that
serve the surveillance and security needs of consumers, enterprises, and law enforcement
agencies. These applications and devices are primarily used for intrusion detection, remote
surveillance, access control, curfew enforcement, individual/offender monitoring, and even
alcohol monitoring and home surveillance. Some of the security applications, such as remote
monitoring and surveillance, could be classified as belonging to other verticals, such as
industrial and home automation, part of the Utilities and Industrial market, vehicle
telematics, or asset tracking and tracing. Consequently, it is important to think of both, the
device and application type, as well as the context, when defining the opportunity for this

market.

MARKET OPPORTUNITY AND FORECASTS

Forecasts for the Security and Safety M2M Communications Market

The advent of high-speed 4G LTE wireless networks is expected to support the demand from
high-bandwidth security and surveillance machine-to-machine (M2M) applications. The
deployment of the National Public Safety Broadband Network (NPSBN)—which is a 4G
network —is also likely to drive growth of high-bandwidth video-based security applications.
However, there are certain important parameters that should be considered before deploying

any wireless/cellular safety and surveillance implementation.
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m  Bandwidth Limitations of Cellular Networks—at any given point in time, tens (or
hundreds) of thousands of devices may be attempting to access the network's resources.
Depending upon the network traffic conditions, the amount of bandwidth available for
video surveillance can vary widely. An effective understanding of the actual ground
situation can only be achieved by delivering clear images in real-time or near-real-time.
This makes it critical to leverage advanced solutions that can intelligently shape the data
stream to manage the quality of experience according to the prevailing network traffic

conditions.

m Situational Awareness—it is impossible to make critical decisions with incomplete
information. There is a wealth of enterprise/organization data that resides in the
operations center of various surveillance and monitoring implementations. These include,
but are not limited to, maps and building plans including the layouts of different building
automation systems and utility networks, and the employee list and their personal access
codes. Mobilizing all these data sets and providing them in a single interface can help in
presenting a complete picture of the ground realities, which is critical for an effective and

safe response to incidents.

m  Monitoring, Interacting, and Controlling On-site Platforms —Remotely closing the doors
of a classroom, to contain a person with a firearm in a school is one example of such a
system. Similarly, containing a fire in a building by activating the backup fire
extinguishing system from a safe distance can help prevent loss of lives and material. Any
solution that can interact with different automated building management systems from a
safe distance can be extremely valuable in case of an emergency. Such implementations
can also be used by organizations to improve efficiency in daily operations. For example,
city authorities could use interactive implementations to re-route traffic according to

congestion levels in different parts of a city, thereby improving traffic management.

Alarm and monitoring services can be provided as a package to customers. These services can
be bundled into the price of the product or offered on a subscription basis. Certain solutions
may use a special-purpose SIM card (or a user identify module) provided by the mobile oper-
ator or may already have an in-built connectivity module. The subscriber then needs to pay
for usage according to the pricing specified by the solution providers. This is generally true
for cellular alarm systems and remote home monitoring solutions. Device OEMs can also
provide offender monitoring solutions to appropriate Government or law enforcement agen-
cies that can use these to monitor suspects or convicts. It is generally the device OEM's
responsibility to work with the cellular operator to reimburse them for providing connec-
tivity, such as direct data access, location determination services, etc. Tracking devices may
also be integrated with smartphone or cell phone-based access and monitoring, which could

command a premium.
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Exhibits 56 and 57 show the connections forecast in the US Security and Safety M2M

Communications Market from 2009 to 2018.

ExuHIiBIT 56

Security and Safety M2M Communications Market: Connections Forecast, US, 2009-2018

Connections

Connections Growth Rate

Year (Million) (%)
2009 1.4 --
2010 I.§ 9.8
2011 1.9 26.5
2012 2.2 14.3
2013 2.6 19.1
2014 3.0 18.0
2015 3.5 15.0
2016 4.0 14.7
2017 4.5 12.9
2018 5.1 I2.4

Compound Annual Growth Rate (2012-2018): 15.3%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

ExuHIiBIT §57

Security and Safety M2M Communications Market: Connections Forecast, US, 2009-2018
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Exhibits 58 and 59 show the data consumption forecast in the US Security and Safety M2M
Communications Market from 2009 to 2018.

ExuIiBIT §8

Security and Safety M2M Communications Market: Data Consumption Forecast, US,

2009-2018

Data Consumption

Data Consumption Growth Rate
Year (Million MB) (%)
2009 34.8 --
2010 45.8 31.8
2011 57.8 26.2
2012 71.1 23.0
2013 87.7 23.3
2014 114.3 30.4
2015 150.7 31.8
2016 202.4 34.4
2017 267.9 32.4
2018 347.2 29.6

Compound Annual Growth Rate (2012-2018): 30.2%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

ExHIBIT 59

Security and Safety M2M Communications Market: Data Consumption Forecast, US,

2009-2018
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Exhibits 60 and 61 show the data access revenue forecast in the US Security and Safety M2M

Communications Market from 2009 to 2018.

EXHIBIT 60

Security and Safety M2M Communications Market: Data Access Revenue Forecast, US,

2009-2018

Data Access Revenue

Data Access Revenue Growth Rate
Year ($ Million) (%)
2009 73.1 -
2010 95.6 30.8
2011 I14.1 19.4
2012 140.5 23.2
2013 162.1 15.4
2014 199.6 23.1
2015 233.8 17.1
2016 279.1 19.4
2017 322.0 15.4
2018 362.7 12.6

Compound Annual Growth Rate (2012-2018): 17.1%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

EXHIBIT 61

Security and Safety M2M Communications Market: Data Access Revenue Forecast, US,

2009-2018
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Key takeaways from Exhibits 56 to 61 are as follows:

m  The total number of M2M connections in the Security and Safety market is expected to

increase from 2.2 million in 2012 to 5.1 million in 2018.

m  Data consumption by M2M devices in the Security and Safety market is expected to

increase from 71.1 million MB in 2012 to 347.2 million MB in 2018.

m Data access revenue from M2M devices in the Security and Safety market is expected to

increase from $140.5 million in 2012 to $362.7 million in 2018.
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10

Other M2M Opportunities

INTRODUCTION

Introduction to "Others" M2M Communications Opportunities

The "Others" category includes unique M2M devices and solutions that may not be included
in any pre-defined category. These are largely used by the enterprise vertical. For example,
certain horizontal M2M solutions, such as ruggedized gateways and routers, can be used
across different industry verticals, some of which may be quite unique and not easily classi-

fied into various markets. This market includes all these deployments.

MARKET OPPORTUNITY AND FORECASTS

Forecasts for the "Others" M2M Communications Market

The opportunity in this market includes data usage charges, and other associated fees that
may be generated when the mobile operator helps with service branding, marketing, and
distribution. It may also be a revenue share type of an arrangement, depending upon the

service agreement and business relationship between the enterprise and the mobile operator.

Exhibits 62 and 63 show the connections forecast in the US Others M2M Communications

Market from 2009 to 2018.
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EXHIBIT 62

"Others" M2M Communications Market: Connections Forecast, US, 2009-2018

Connections

Connections Growth Rate

Year (Million) (%)
2009 0.4 --
2010 0.6 42.3
2011 0.9 50.4
2012 0.8 (6.5)
2013 0.9 I1.2
2014 1.0 5.7
201§ I.1 6.2
2016 I.I 6.5
2017 I.2 77
2018 1.3 77

Compound Annual Growth Rate (2012-2018): 7.5%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

ExHIBIT 63

"Others" M2M Communications Market: Connections Forecast, US, 2009-2018
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Exhibits 64 and 65 show the data consumption forecast in the US Others M2M Communica-

tions Market from 2009 to 2018.

ExHIBIT 64

"Others" M2M Communications Market: Data Consumption Forecast, US, 2009-2018

Data Consumption

Data Consumption Growth Rate
Year (Million MB) (%)
2009 12.9 --
2010 19.3 49.6
2011 26.7 38.7
2012 33.1 24.0
2013 38.9 17.5
2014 44.2 13.7
201§ 49.2 II.2
2016 54.9 I1.6
2017 61.8 I2.4
2018 69.8 I3.1

Compound Annual Growth Rate (2012-2018): 13.2%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

EXHIBIT 635

"Others" M2M Communications Market: Data Consumption Forecast, US, 2009-2018
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Exhibits 66 and 67 show the data access revenue forecast in the US Others M2M Communi-

cations Market from 2009 to 2018.

EXHIBIT 66

"Others" M2M Communications Market: Data Access Revenue Forecast, US, 2009-2018

Data Access Revenue

Data Access Revenue Growth Rate
Year ($ Million) (%)
2009 25.7 -
2010 36.7 42.5
2011 48.4 32.1
2012 62.0 27.9
2013 69.3 11.9
2014 78.0 I2.5
2015 85.7 9.9
2016 96.3 I2.4
2017 108.0 I2.1
2018 116.3 7.7

Compound Annual Growth Rate (2012-2018): 11.1%

Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan

ExHIBIT 67

"Others" M2M Communications Market: Data Access Revenue Forecast, US, 2009-2018
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Note: All figures are rounded. The base year is 2012. Source: Frost & Sullivan
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Key takeaways from Exhibits 62 to 67 are as follows:

The total number of M2M connections in the Others market is expected to increase from

0.8 million in 2012 to 1.3 million in 2018.

Data consumption by M2M devices in the Others market is expected to increase from

33.1 million MB in 2012 to 69.8 million MB in 2018.

Data access revenue from M2M devices in the Others market is expected to increase from

$62.0 million in 2012 to $116.3 million in 2018.
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Conclusion

Tue Last WORD

Summary

Increasing business efficiency; delivering better services to customers and partners; and
ensuring sustainable business operations are the three most important benefits of M2M.
There is a growing realization about the benefits of mobility in a wide range of industries,
which helps to drive adoption of M2M. Providing the appropriate tools, networks, solutions
and personnel to help enterprises design, develop, and manage scalable, distributed, and
customizable M2M implementations is critical for success of mobile operators’ M2M initia-
tives. M2M solution providers should also provide high-quality support and consulting to
continuously improve their customers’ operations, thus helping them realize greater cost
savings over time. Solutions providers that make it easy to deploy and manage M2M solu-
tions will have a clear competitive advantage in the U.S. M2M communications market. The
inherent complexity in M2M can be solved to an extent by deploying cloud-based M2M plat-
forms that allow for easier application development, deployment and ongoing management
and reporting. Overall, M2M represents a significant market opportunity for mobile opera-

tors in the United States.
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The What

As a leader in machine-to machine (M2M) communications, AT&T is
helping to lead the emergence of the real-time, adaptive enterprise. Our
goal is to help drive wireless capabilities into a wide variety of devices
beyond traditional handsets, allowing our business customers to reduce
operational costs and enable new revenue opportunities.

AT&T defines M2M communications as a set of networking and IT
technologies, which connects the physical systems of the world. (Such as
power meters, trucks, containers, cars, pipelines, wind farm turbines,
vending machines and any electronic device which would benefit from 2-
way communications.)

AT&T uses Network, Service and Application Delivery Platforms with
Expertise, Experience, Alliances and Professional Services to enable
deployment of M2M solutions that fit customers’ needs across a range of
industries.

The Why

According to ABI Research, “cumulative cellular M2M connections will rise
from about 110 million connections in 2011 to approximately 365 million
connections by 2016.” [Source: ABI Research, Cellular M2M Connectivity
Services, December 30, 2011.]

Through the Emerging Devices Organization (EDO), AT&T is mobilizing
everything by embedding wireless capabilities into new categories of
devices — eReaders, dog collars, pill caps, photo frames, car ignition
switches, smart meters and more. Connecting to the mobile internet
changes the fundamental nature of a device, giving it new features and
capabilities that make it better and more useful.

Our Advanced Mobility Solutions organization helps enterprise customers
select, build, integrate, deploy, and manage M2M solutions to lower
operational costs and develop new revenue opportunities.

AT&T M2M technology allows businesses to sense issues with their
machines and assets, analyze the problem using backend software, and
respond the situation in a quick and cost-effective manner.

AT&T services simplify deployment of M2M wireless solutions by
providing expert assistance and tools to help define, build, integrate,
deploy and manage the cost-effective M2M solution that's right for each of
our business customers.

We continue to invest in our M2M service delivery and application
platforms to fully automate service provisioning and billing, while
optimizing troubleshooting, application integration, and managed services.

o Enterprise On-Demand is a comprehensive online environment

AT&T Snapshot
Page 1 — June 2009




for ordering, real-time activation, online trouble ticket management
and reporting

o AT&T Control Center, powered by Jasper Wireless helps
companies manage large-scale wireless deployments by
delivering real-time access and leading-edge development,
management and diagnostic tools to reduce operational expenses,
address new revenue streams and improve time to market for new
categories of connected devices on AT&T’s network.

To support multinational enterprise customers and connected device
manufacturers, AT&T provides a single SIM that offers expansive global
coverage. The SIM, along with AT&T Control Center powered by Jasper
Wireless, gives businesses and M2M suppliers the ability to manage
global wireless device deployment and operations across markets.

AT&T helps orchestrate hardware, connectivity, platforms, applications,
infrastructure, professional services, and managed services for custom
M2M solutions.

With millions of endpoints already connected, our customers recognize
AT&T’s success in developing an ecosystem to serve enterprise needs.

Stats &
Facts

AT&T has one of the world’s most advanced and powerful global
backbone networks, which carries more than 28.9 petabytes of data traffic
on an average business day and includes more than 917,705 fiber route
miles worldwide.

AT&T offers the broadest international coverage of any U.S. wireless
carrier, delivering data service in more than 200 countries through
roaming agreements.

AT&T has been serving the M2M market for more than a decade,
supporting millions of M2M end points. We ended 2011 with 13.1 million
connected devices on our network.

AT&T has certified 1,200 varieties of connected devices, with labs
dedicated to bringing new devices to market, global roaming and
integrated SIM provisioning, billing and reporting tools.

In March 2012, Current Analysis honored AT&T with the highest possible
rating (5 stars) in Global M2M Services and Strategies. [Source: Current
Analysis, “Product Assessment: AT&T - Global M2M Services and
Strategies”, March 2012.]

According to Frost & Sullivan, “AT&T continues to be a market leader in
the U.S. cellular M2M communications market.” [Source: Frost & Sullivan,

AT&T Snapshot
Page 2 — June 2009




“U.S. Cellular M2M Communications Market”, May 2011.]

AT&T was ranked as the preferred carrier sales channel for M2M
solutions in a survey of IT decision-makers who use or plan to use M2M
services. [Source: Yankee Group Anchor Report, “A Closer Look at M2M
Carrier Strategy”, December 2010.]

Additional AT&T Enterprise Mobility
Resources AT&T Mobility Solutions Media Kit
AT&T Machine-to-Machine Solutions
AT&T Snapshot
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China Mobile, AT&T, and Vodafone among world’s top M2M service providers

Campbell, CALIFORNIA, May 29, 2014—Market research firm Infonetics Research released excerpts from its
latest Worldwide M2M Service Provider Leadership Analysis report, which profiles and analyzes the 10 largest
machine-to-machine (M2M) service providers based on cellular M2M connections served: AT&T, China Mobile,
China Unicom, Deutsche Telekom, Orange, Sprint, Telefénica, Telenor, Verizon, and Vodafone. The
28-page report identifies the factors for success that are common among the world’s leading M2M providers.

ANALYST NOTE

“One of the key traits that enables the service providers in our machine-to-machine leadership report to be
successful amid the great breadth and chaos of M2M is focus—the ability to identify the key vertical segments
and hone resources on those that offer scale and growth. In the boundless world of M2M and the Internet of
Things, focus is table stakes” says Godfrey Chua, directing analyst for M2M and The Internet of Things at
Infonetics Research.

Chua adds, “Focus also means understanding the unique nature of M2M services and the importance of enabling
technologies such as connectivity and application platforms purpose-built for M2M, like those from Axeda and
Jasper. Platforms are essential to scaling and differentiating services and bringing solutions to market faster,
allowing monetization to begin at an earlier stage.”

M2M LEADERSHIP HIGHLIGHTS

« Benefitting from the sheer scale of the Chinese market, China Mobile is the global M2M connections leader,
with over 32 million M2M connections served in 2013 (+43% from 2012)

o AT&T, the reigning M2M leader in North America, comes in #2 overall in connections thanks to a large U.S.
M2M market coupled with global roaming agreements

* Hot on the heels of AT&T, Vodafone rounds out the top 3, owing to its strong global presence, breadth of
operations, and homegrown connectivity platform

o Currently, the most popular vertical M2M segment among service providers is automotive/transport/logistics

M2M REPORT SYNOPSIS

Infonetics' annual M2M service provider leadership report profiles and analyzes 10 of the leading M2M service
providers in the world influencing the Internet of Things (loT), currently AT&T, China Mobile, China Unicom,
Deutsche Telekom, Orange, Sprint, Telefénica, Telenor, Verizon, and Vodafone. These companies together
account for over 100 million cellular M2M connections, nearly half the global M2M cellular installed base.

The report includes global M2M service revenue and connection forecasts and profiles providers’ approaches to
and activities in the M2M/IoT space, examining their M2M connections, total M2M revenue, scope of M2M
operations (including partnerships and agreements), and resources (people) devoted to M2M. To buy the report,
contact Infonetics: http://www.infonetics.com/contact.asp.

RELATED REPORT EXCERPTS
* Infonetics’ May M2M and The Internet of Things research brief
o Mobile machine-to-machine (M2M) module market to nearly double to $2.9 billion by 2018
* M2M service providers discuss strategy and name top platform vendors in Infonetics survey
o As businesses turn to the Internet of Things for growth, M2M WAN connections set to triple by 2018
e APIs and M2M gold rush drive big spending in SDP market
e Enterprises turning to machine-to-machine (M2M) services to get a leg up on competition

RECENT AND UPCOMING M2M AND IOT RESEARCH
Download Infonetics’ 2014 market research brochure, publication calendar, events brochure, report highlights,
tables of contents, and more at http://www.infonetics.com/login.

o Analyst Note: M2M in 2014: Growth, Hype, and Patience

o Analyst Note: The Many Faces of the M2M and |oT Business Model

* M2M Connections and Services by Vertical

* Mobile M2M Modules

e Home Automation and Connected Home Strategies: Global Service Provider Survey

e Connected Car M2M Connections and Services

o Smart Grid M2M Connections & Services

Login

http://www.infonetics.com/pr/2014/m2m-service-provider-leadership-ana...

@ Contact

"Benefitting from the sheer scale of
the Chinese market, China Mobile
is the global M2M connections
leader, with over 32 million M2M
connections served in 2013."

Godfrey Chua, Directing Analyst
M2M and The Internet of Things

CONNECT WITH INFONETICS
@3

FREE RESEARCH BRIEFS

To receive complimentary Infonetics
Research newsletters with report highlights
and analyst commentary, sign up here.

SALES

Interested in buying a report or discussing a
consulting project? Please contact sales.

# New! Download 2015 Research Lineup
# Download 2014 Research Lineup

# Download 2013 Research Lineup

# |nfonetics Webinar Program

Page 997 of 1361.

11/21/2014 3:20 AM



Infonetics: China Mobile, AT&T, and Vodafone among world’s top M2M ...

INFONETICS WEBINARS
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Visit https://www.infonetics.com/infonetics-events to register for upcoming webinars, view recent webinars on

demand, or learn about sponsoring a webinar.

» How to Get the Best Out of DAS, LTE, Small Cells, and WiFi (June 5: Attend)
o Diameter Signaling Control for LTE Networks (June 12: Attend)

o NFV: An Easier Initial Target Than SDN? (June 19: Attend)

¢ The Role of Service Delivery Platforms in M2M and loT (View on-demand)
* Reinventing the Economics of Healthcare with M2M (Sep. 9: Sponsor)

TO BUY REPORTS, CONTACT:

¢ N. America (West), Asia Pacific: Larry Howard, larry@infonetics.com, +1-408-583-3335

* N. America (East, Midwest), Latin America: Scott Coyne, scott@infonetics.com, +1-408-583-3395
¢ EMEA, India, Singapore: George Stojsavijevic, george@infonetics.com, +44-755-488-1623

¢ Japan, South Korea, China, Taiwan: http://www.infonetics.com/contact.asp

Infonetics Research (www.infonetics.com) is an international market research and consulting firm serving the
communications industry since 1990. A leader in defining and tracking emerging and established technologies in
all world regions, Infonetics helps clients plan, strategize, and compete more effectively. View Infonetics' brief

About Us slides at http://bit.ly/QUrbrV.

Follow Infonetics on Twitter for the latest headlines: http://twitter.com/infonetics.
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AT&T's CFO John Stephens chose an unusual place to announce that
the company would be launching its LTE network this Sunday, Sept.
18. Stephens announced the news at the Bank of America Merrill
Lynch Media, Entertainment & Communications conference
(BAMLMEC?), which is a conference we're hearing about for the first
time. Where he dropped the bomb doesn't actually matter. What
really matters is that we now have a date for the launch of AT&T's
LTE network.

To start, AT&T will launch in only five markets with just 15 more
going live by the end of the year to cover 70 million people. So
who are the lucky AT&T customers to have first access to the
carrier's LTE network? Residents of Atlanta, Chicago, Houston, San
Antonio, and Dallas will get first dibs. Verizon's LTE network is
currently live in 143 markets and cover over 160 million people, so
AT&T has a long way to go.

A little under a month ago. AT&T released two LTE devices. which
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run freely on the LTE network, and actually, that's all that can work
on the network. AT&T doesn’t actually have any LTE smartphones
just yet.

AT&T has yet to release any official data on speeds, but AT&T did
say its LTE 3G service would be “comparable to Verizon's LTE 4G

network.” Verizon’s network supposedly gets download speeds of
5-Mbps to 12-Mbps and 2-Mbps to 3-Mbps upload speeds.

In addition to the dongle and hotspot mentioned above, AT&T also
released the LTE-capable HTC Jetstream tablet at the end of August.
Starting at $699.99, the tablet is a little on the pricey side, but it
comes with the option of a 3GB per month data plan for $35.

AT&T said it won't offer any LTE smartphones until the end of 2011
at the earliest, which gives us more reason to believe that the
iPhone 5 won't be equipped for LTE. That being said, AT&T didn't
mention anything about LTE smartphone data pricing. However, it
did say that it will charge $50 for 5 GB of data for its data-only LTE
devices.

via Fiercewireless
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News Release

Verizon Wireless Launches The World's Largest 4G LTE Wireless
Network On Dec. 5

Laptop Users Benefit First from Fastest and Most Advanced Wireless Network, Arriving in 38 Major Metropolitan Areas
with New Value-Priced 4G Data Plans

For customer inquiries, please call 800-922-0204 or go to
Contact Us (http://www.verizonwireless.com/b2c/vzwfly?go=/ContactUsControllerServliet)

November 30, 2010

Jeffrey Nelson

Jeffrey.Nelson@VerizonWireless.com (mailto:Jeffrey.Nelson@VerizonWireless.com)

917-968-9175 (mobile)

BASKING RIDGE, NJ — Verizon Wireless announced today it is turning on the world’s first large-scale 4G LTE
network on Sunday, Dec. 5. Verizon Wireless’ 4G LTE Mobile Broadband network will be the fastest and most
advanced 4G network in America. Business users will be the first to take advantage of the 4G LTE network with
speeds up to 10 times faster than the company’s 3G network.

With the launch, Verizon Wireless is also offering new value-priced 4G LTE Mobile Broadband data plans
starting at $50 monthly access for 5 GB monthly allowance, as well as two new 4G LTE USB modems: the LG
VL600 which will be available at launch, and the Pantech UML290, available soon.

Dan Mead, president and chief executive officer of Verizon Wireless, said, “Beginning Sunday, Verizon Wireless
is making the best network even better. Our initial 4G LTE launch gives customers access to the fastest and
most advanced mobile network in America and immediately reaches more than one-third of all Americans, right
where they live. That’s just the start. We will quickly expand 4G LTE, and by 2013 will reach the existing Verizon
Wireless 3G coverage area.”

Road warriors using laptops will immediately benefit from Verizon Wireless’ 4G LTE Mobile Broadband network
with super-fast connectivity that’s up to 10 times faster than the company’s current 3G network. The company
expects 4G LTE average data rates in real-world, loaded network environments to be 5 to 12 megabits per
second (Mbps) on the downlink and 2 to 5 Mbps on the uplink.

Mead continued, “We are building our 4G LTE network with the same commitment to performance and reliability
for which we have long been recognized. Our commitment to superior network performance, combined with
broad 4G coverage areas and the strong value of our data plans make 4G LTE Mobile Broadband the best
choice for laptop users.”

4G LTE Mobile Broadband Data Plans, Devices and Coverage Areas

Verizon Wireless customers can choose from two 4G LTE Mobile Broadband data plans: $50 monthly access for
5 GB monthly allowance or $80 monthly access for 10 GB monthly allowance, both with $10/GB overage. For
laptop connectivity, two 4G LTE USB modems will be initially available: the LG VL600 is available at launch and
the Pantech UML290 will be available soon, each $99.99 after $50 rebate with a new two-year agreement. Both
USB modems provide backward-compatibility with Verizon Wireless’ 3G network. If laptop users travel outside of
a 4G LTE coverage area, they will automatically stay connected on the company’s 3G network.

The two modems harness the power of the company’s 4G LTE Mobile Broadband network to help enterprise,
business and government customers make their workforces more productive, providing super-fast laptop
connectivity. Both modems will be available in Verizon Wireless Communications Stores, online at
www.verizonwireless.com (http://www.verizonwireless.com), by phone by calling 1-800 256-4646 and through the
company’s business sales channels.
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coverage area maps will be available online on Dec. 5. Today, customers can go to www.verizonwireless.com/4Glte
(http://www.verizonwireless.com/4Glte) to check if their addresses will be in the initial 4G LTE coverage area.

Spectrum and Network Partners
Rv levaranina ite 700 MHz7 enactriim far | TF danlnvmeant in the | Inited Stataes \/arizon Wiralecss ic canahle nf

NEWS CENTER
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Visit www.verizonwireless.com/lte (http://www.verizonwireless.com/Ite) for more information about Verizon Wireless’ 4G
LTE network.

Verizon Wireless 4G LTE Initial Major Metropolitan Area Deployment (Dec. 5, 2010)
Akron, Ohio

Athens, Georgia

Atlanta, Georgia

Baltimore, Maryland

Boston, Massachusetts
Charlotte, North Carolina
Chicago, lllinois

Cincinnati, Ohio

Cleveland, Ohio

Columbus, Ohio

Dallas-Ft. Worth Metroplex, Dallas, Texas
Denver, Colorado

Ft. Lauderdale, Florida
Houston, Texas
Jacksonville, Florida

Las Vegas, Nevada

Los Angeles, California
Miami, Florida
Minneapolis/Saint Paul, Minnesota
Nashville, Tennessee

New Orleans, Louisiana
New York, New York
Oakland, California
Oklahoma City, Oklahoma
Orlando, Florida
Philadelphia, Pennsylvania
Phoenix, Arizona

Pittsburgh, Pennsylvania
Rochester, New York

San Antonio, Texas

San Diego, California

San Francisco, California
San Jose, California
Seattle/Tacoma, Washington
St. Louis, Missouri

Tampa, Florida

Washington, D.C.

West Lafayette, Indiana
West Palm Beach, Florida

Verizon Wireless 4G LTE Initial Commercial Airport Deployment (Airport Name, City, State) Dec. 5, 2010
Austin-Bergstrom International, Austin, Texas Page 1004 of 1361.
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Boeing Field/King County International, Seattle, Washington
Charlotte/Douglas International, Charlotte, North Carolina
Chicago Midway International, Chicago, lllinois

Chicago O’Hare International, Chicago, lllinois
Cincinnati/Northern Kentucky International, Covington, Kentucky
Cleveland-Hopkins International, Cleveland, Ohio

Dallas Love Field, Dallas, Texas

NEWS CENTER

George Bush Intercontinental/Houston, Houston, Texas
Greater Rochester International, Rochester, New York
Hartsfield-Jackson Atlanta International, Atlanta, Georgia
Honolulu International, Honolulu, Hawaii

Jacksonville International, Jacksonville, Florida

John F. Kennedy International, New York, New York

John Wayne Airport-Orange County, Santa Ana, California
Kansas City International, Kansas City, Missouri

La Guardia, New York, New York

Lambert-St. Louis International, St. Louis, Missouri
Laurence G. Hanscom Field, Bedford, Massachusetts

Long Beach/Daugherty Field, Long Beach, California

Los Angeles International, Los Angeles, California

Louis Armstrong New Orleans International, Metairie, Louisiana
McCarran International, Las Vegas, Nevada

Memphis International, Memphis, Tennessee

Metropolitan Oakland International, Oakland, California
Miami International, Miami, Florida

Minneapolis-St. Paul International/Wold-Chamberlain, Minneapolis, Minnesota
Nashville International, Nashville, Tennessee

New Castle, Wilmington, Delaware

Newark Liberty International, Newark, New Jersey

Norman Y. Mineta San Jose International, San Jose, California
North Las Vegas, Las Vegas, Nevada

Orlando International, Orlando, Florida

Orlando Sanford International, Sanford, Florida

Palm Beach International, West Palm Beach, Florida
Philadelphia International, Philadelphia, Pennsylvania
Phoenix Sky Harbor International, Phoenix, Arizona
Phoenix-Mesa Gateway, Mesa, Arizona

Pittsburgh International, Pittsburgh, Pennsylvania

Port Columbus International, Columbus, Ohio

Portland International, Portland, Oregon

Rickenbacker International, Columbus, Ohio

Ronald Reagan Washington National, Arlington, Virginia
Sacramento International, Sacramento, California

Salt Lake City International, Salt Lake City, Utah

San Antonio International, San Antonio, Texas

San Diego International, San Diego, California

San Francisco International, San Francisco, California
Seattle-Tacoma International, Seattle, Washington

St. Augustine, Saint Augustine, Florida

St. Petersburg-Clearwater International, Clearwater, Florida
Tampa International, Tampa, Florida

Teterboro, Teterboro, New Jersey

Trenton Mercer, Trenton, New Jersey Page 1005 of 1361.
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Washington Dulles International, Dulles International Airport, Washington, D.C.
Will Rogers World, Oklahoma City, Oklahoma
William P. Hobby, Houston, Texas

(EDITOR’S NOTE: Media can access high-resolution images and video related to Verizon Wireless’ 4G
LTE network in the Verizon Wireless Multimedia Library at www.verizonwireless.com/multimedia
(http://www.verizonwireless.com/multimedia).)

NEWS CENTER

Verizon Wireless is a joint venture of Verizon Communications (NYSE, NASDAQ: VZ) and Vodafone (LSE,
NASDAQ: VOD). For more information, visit www.verizonwireless.com (http://www.verizonwireless.com). To preview and
request broadcast-quality video footage and high-resolution stills of Verizon Wireless operations, log on to the
Verizon Wireless Multimedia Library at www.verizonwireless.com/multimedia (http://www.verizonwireless.com/multimedia).

NOTE: This press release contains statements about expected future events and financial results that are
forward-looking and subject to risks and uncertainties. For those statements, which may include or be preceded
by such words as “expects,” “anticipates,” “intends,” “plans,” “believes,” “seeks,” “estimates” and similar
expressions, we claim the protection of the safe harbor for forward-looking statements contained in the Private
Securities Litigation Reform Act of 1995. These forward-looking statements speak only as of the date of this
presentation and we undertake no obligation to publicly update or revise them for any reason.

The following important factors, in addition to those discussed under “Risk Factors” in our Annual Report on
Form 10-K (No. 333-160446), could affect future results and could cause those results to differ materially from
those expressed in the forward-looking statements: changes in economic conditions; our ability to complete
transactions relating to acquisitions and dispositions, including the integration of the Alltel business; changes in
the ratings of our debt securities or those of Verizon Communications; adverse conditions in the credit markets
impacting cost or availability of financing sufficient to meet our capital requirements; our ability to acquire and
retain customers; our continued provision of satisfactory service to our customers at an acceptable price; the
effects of competition; our ability to adapt to changing conditions in the wireless industry; the ability of our key
suppliers to meet their obligations to us; the effects of material changes in available technology, including
technology substitution and the cost of deployment; the impact of continued unionization efforts with respect to
our employees; adverse regulatory and taxation developments; the effects of litigation; the impact of equipment
failures, natural disasters, terrorist acts or other breaches of network or information technology security; and the
effects of any required future changes in accounting assumptions.
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Your Smartphone Needs a Smart Network
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Where in the World is Innovation in Education?
November 17, 2014
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7 Ways Your Kids Could Learn More with Augmented Reality
November 06, 2014
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Verizon Wireless Announces its Newest Destination Store on Chicago’s Michigan Avenue
November 04, 2014
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Tailgate Like a Champion this Weekend
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Baseball Legend Joe Torre Supports Verizon in Raising Awareness about Domestic Violence
November 11, 2014
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T-Mobile LTE network officially
goes live in seven US cities

By Dan Seifert on March 26, 2013 11:34 am & Email ¥ @dcseifert

T-Mobile has officially launched its 4G LTE
network today with service in Baltimore, Houston,
Kansas City, Las Vegas, Phoenix, San Jose, and
Washington DC. The carrier expects to deliver
LTE to 100 million people by the middle of 2013
doubling that to 200 million customers
nationwide by year's end. Customers will be able
to use the new faster service with the carrier's
new rate plans, which initially went live this past

weekend.

T-Mobile has a long way to go to catch up to the
other major carriers when it comes to LTE

coverage. Both Verizon Wireless and AT&T have

‘ EMAIL NEWSLET"

The best of The Verge, delivered daily —
sign up for The Verge Newsletter.

Email address... -
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T-Mobile becomes the
'Uncarrier’, drops contracts and
launches LTE

SEP 10 T-Mobile makes it easier for all its customers
to use Wi-Fi calling

AUG 29 T-Mobile's next 'Uncarrier' announcement

coming September 10th
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been rolling out LTE service for a couple of years
now, and Sprint launched its LTE network last
summer. T-Mobile will be using its purchase of
MetroPCS to help it launch LTE on the AWS
frequencies, in addition to the spectrum it gained
from AT&T's failed buyout in 2012. The carrier
plans to have 200 million people covered by LTE

by the end of this year.
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JUN 18 T-Mobile's latest 'Uncarrier' feature: Rhapsody

Unradio, an odd streaming music service

MAR 7 T-Mobile adds more data, international texting

to its Simple Choice plans

JAN 22 T-Mobile wants to be your next bank

JAN 8 Ad leak suggests T-Mobile will pay for

customers to switch to its service
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secret Twitter profile to
circumvent election laws,
says report
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Tests show AT&T's LTE network is fastest, T-Mobile's
HSPA+ "faster" than Sprint's LTE

Posted: 18 Jun 2013, 09:52, by Michael H.

7ags: T-Mobile + AT&T + \erizon + Sprint + Wireless service +

Every year, PCMag drives all around the country to test the wireless carrier
networks in 30 different states. The tests are pretty impressive, and quite helpful
for those of you who may be unhappy with your service and looking to switch. This
year, the big winner was AT&T, which proved to have the fastest LTE, but there
were other surprises in the testing as well.

POPULAR STORIES

The basic results of the test are this: if you're looking for speed and you live in or
around an urban area, AT&T is the best option; but if you're in a rural area, Verizon
Why Android phones need
3GB of RAM and iOS gets by
with 1GB of the stuff

is the better choice.

The interesting part of the testing is that in most of the areas tested, T-Mobile's HSPA+ network posted faster

average download speeds than even Sprint's LTE network. The great equalizer though was T-Mobile's .
Six iPhone 6 Plus features

that are missing in the Galaxy
Note 4

"average time to first byte", which was about 3x slower than any other network. That means, once your
download gets going, T-Mobile offers great speeds, but it will likely take a while to get that download going.
T-Mobile's LTE network largely gets rid of that delay, but is too small to really make much of a showing in the
tests. Tips & Tricks: 20 hidden or
little-known Android 5.0

If you want to drill down into your specific region of the country to see how each carrier fared, just head to the Lollipop features

source.
What if Nokia had chosen
Android instead of Windows

source: PCMag
Phone? Here's what some

SHARE:
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= A Motorola's Duet
Galaxy Note 4 vs storyteling medium
Most battery- iPhone 6 Plus: vote for stories that can
efficient for the better only exist on mobile
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] Smartphones with
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1. threeline (Posts: 259; Member since: 11 Sep 2011)

| feel sorry for Sprint customers. | used be one their victims and didn't know what | was missing
until | left. Never again.

posted on 18 Jun 2013, 11:20 1

12. HASHTAG (unregistered)
I'm still their victim.

posted on 18 Jun 2013, 13:37 1

23. Jeradiah3 (Posts: 1008; Member since: 11 Feb 2010)

| used to have Sprint and their mobile network was crap!! | have AT&T and im happy to
have their LTE network.

Honestly............... every carrier has their issues, BUT you have to decide what issues
you're willing to deal with when you sign their 2yr contract

posted on 18 Jun 2013, 15:14 4

26. Isutigers (Posts: 759; Member since: 08 Mar 2009)

The reality is that Sprint's LTE network is in it's infancy and just now being deployed vs
AT&T and Verizons more mature LTE networks and TMO's much older HSPA network. We'll
see how it shakes out next year when Sprint is expected to have LTE on Nextel's 800mhz
spectrum and possibly the ultra high speed TD-LTE on Clearwire's spectrum and T-Mobile
has had a chance to fully deploy LTE.

Either way, | see Sprint LTE speeds of 20+mbps quite frequently, so it depends on the
area.

posted on 18 Jun 2013, 16:58 3

27. TheRequiem (Posts: 159; Member since: 23 Mar 2012)

A comment like this shows just how uneducated and out of the loop the general American
public is. Sprints new modular technology is new technology and is using superior
technology then the other 3. | also significantly doubt the authenticity of a PC publishing
company testing cellular networks. I'm not exactly sure where they were testing Sprints
LTE network, but in 5 cities | have been to where it is complete, | averaged well over
20mbps. Are they testing in unlaunched cities? Sounds bogus to me. Sprint has 800 LTE
coming and lets not forget that Sprint/ Clearwires new network is supposed to be the
fastest in the country at 168mbps average sustained in urban areas and the first 2000
sites should be done this month.

posted on 18 Jun 2013, 17:53

33. ThePro (Posts: 26; Member since: 03 Nov 2012)
| don't think sprint's network is good in the real world.

I live on a 5-bar area in the suburbs of Washington DC, and I'm getting 50mbps easily
outside

Inside | can get around 30mbps with 5 bars

PhoneArena doesn't let me post links, but if you want them, | think you can send me a
private and I'll give them.

posted on 21 Sep 2013, 21:44

40. sdlizard (Posts: 1; Member since: 21 Sep 2013)

Dude, I'm trying to figure out why you keep getting so sore about everybody's put
downs on Sprint. Just because you have good service doesn't mean everybody else
does or that we are "uneducated" as you say. | have a samsung galaxy 3 and have
had sprint for 2 years as of November. | will promptly be changing to a different
carrier. After having Verizon for over 10 years it's hard to go to a service like Sprint
when it comes to quality; however Verizon will never get another dime from me but,
that's another story. | live in San Diego and | have the worst service I've had ever and
they don't even have 4G down here and I've been told for the last 2 years when |
purchased my phone that they had it. But no | have horrible 3G and | don't even think
it's as good as 3G to be honest. | don't have data service half the time. So you can
be happy with your Sprint but there are many of us who are very unhappy and for
good reason.

HOT PHONES
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i Z3 Galaxy Note 6 Plus Nexus 6
oo 39. Maverickl (Posts: 26; Member since: 30 Sep 2012) 4
Don't feel sorry for me, I'm a Sprint customer and a very happy one at that. The 3G speeds

| get are good: 132 ms Ping, 2.45Mbps down & 0.77Mbps up with no issues streaming

pandora, netflix, youtube web browsing etc and simultaneously at that plus upload time to

say facebook is within 5-10 seconds. Buffering is a thing of the past since network vision

enhancements.

4G LTE speeds , well I've already posted those below so just reference that and
performance is instant. Blazing fast!

posted on 18 Jun 2013, 09:05

| 2. darkkjedii (Posts: 12350; Member since: 05 Feb 2011)
AT&T is also spotty as all hell too. At least in the LV.

posted on 18 Jun 2013, 12:27 8

) 16. ZeroCide (Posts: 698; Member since: 09 Jan 2013)
,': Thats just your iphone doing that. :)

P
posted on 18 Jun 2013, 17:06

30. bigdawg23 (Posts: 388; Member since: 25 May 2011)

Not as spotty as Verizon. | was there in March for a meeting. | have an ATT phone and
Verizon MiFi. My LTE/Service was more reliable than VZW. | thought it was my MiFi spot
until coworkers with the Razor Maxx HD and S3 complained of no signal. This was even
outside of the Monte Carlo on the Strip.

posted on 18 Jun 2013, 17:08 1

31. Blazers (Posts: 239; Member since: 05 Dec 2011)

Vegas has great coverage with AT&T LTE, unless you live on the outer fringe areas with
heavy handed HOAs who don't want cell phone towers in their neighborhoods.

posted on 18 Jun 2013, 09:16 4

3. Dorothy69 (banned) (Posts: 498; Member since: 21 May 2013)
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and have, not only BAD voice but, ABYSMAL data service on AT&T.
| agree, T-Mobile is better than Sprint but, rapidly declining just as badly.

Verizon is the only carrier with consistent voice and high-speed 4G LTE data service
(NATIONALLY)!!

posted on 18 Jun 2013, 09:28 2

W

ii | 4.clevername (Posts: 1431; Member since: 11 Jul 2008)

Definitely seeing those great att Ite speeds here in riverside, ca and most of SoCal that | go to.
Fast and pretty consistent. But if | drive 11 miles north into San Bernardino that consistency
drops.

posted on 18 Jun 2013, 12:31

) 17. ZeroCide (Posts: 698; Member since: 09 Jan 2013)
) ,: Ican't wait till sprint lights up that area with LTE.

posted on 18 Jun 2013, 09:45 4

5. wumberpeb (Posts: 443; Member since: 14 Mar 2011)
I'll take Sprint LTE for their far lower ping than T-Mobile..waiting a few seconds for the
connection to even begin would be a bit maddening

posted on 18 Jun 2013, 10:24 3

8. JD0gg5281 (Posts: 60; Member since: 09 Aug 2012)

If you can even find Sprints LTE.....If your not on Sprints LTE your on their 3g network and
everyone knows how painfully slow that is. Being on Sprints 3g would be maddening.

posted on 18 Jun 2013, 11:21 4
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13. HASHTAG (unregistered)

| know! Sprint doesn't even have 3G, it's more like 2G.

posted on 18 Jun 2013, 14:20 1 inresponse to #13

25. JEverettnow (Posts: 209; Member since: 11 Mar 2013)
Its actually slower than 2g at about 200kbps if you are in a good area.

posted on 18 Jun 2013, 17:04 1  inresponse to #25

28. TheRequiem (Posts: 159; Member since: 23 Mar 2012)

No it's not. On their old legacy network yes... But on their network vision overhauled
3G is dramatically faster with lower pings. | get an average of about 50 ping and
2.5-4mbps on their new 3G network. Also if you check LA and Chicago where their

new network is mostly complete on sensorly, they have far better performance then
other networks.

posted on 18 Jun 2013, 21:51 in response to #28

36. JDogg5281 (Posts: 60; Member since: 09 Aug 2012)

Far better performance than the other networks really? You might be the first person
that has ever said that

posted on 18 Jun 2013, 09:46 2

6. InspectorGadget80 (Posts: 6674; Member since: 26 Mar 2011)
And | don't see why T-Mobile is trying so hard against AT&T 4G commericals

posted on 18 Jun 2013, 10:21 2

oo 7. Maverickl (Posts: 26; Member since: 30 Sep 2012)

It all depends on location so wherever these particular tests are performed doesn't give a clear
picture. Many factors will weigh in such as congestion, time of day, population, status of
network etc in those areas.

| for one live in an area that's fonomiable when it comes to network speeds on Sprint 4G LTE.
74ms Ping; 35.53Mbps down; 10.43Mbps up

And it will only improve especially more so with Softbank's acquisition of Sprint.

posted on 18 Jun 2013, 10:33 1

' 9. Doakie (Posts: 1304; Member since: 06 May 2009)

WOW. I'm jealous! My Sprint HTC One gets 100-500 Kbps pretty much everywhere in
Seattle. It sees LTE but as soon as | initiate a download it boots me back to EVDO which
right now is running around 100 Kbps. By the SeaTac Airport | can actually stay on their
LTE network and | get a whopping 3000 Kbps down. Where right next to it on my Tmobile
Note 2 | get 10-30 Mbps everywhere. Sprint right now is pathetic in Seattle. I've been with
them for 12 years now so I'm not quick to jump ship, but if they didn't have a $350 ETF I'd
have transferred our family away a long time ago. So sad when my old EVO 4G got 1.0
Mbps on their EVDO network and 8 Mbps on WiMAX. If anyone can kill the experience of a
flagship phone it's Sprint's 3G.

posted on 18 Jun 2013, 17:06 1

29. TheRequiem (Posts: 159; Member since: 23 Mar 2012)
Network vision is also underway in Seattle and is only about 25% done, it'll be a lot
more exciting when finished. It's only a soft launched market now.

posted on 18 Jun 2013, 11:07

| 10. Omarc07 (Posts: 262; Member since: 12 Nov 2012)

like always it depends were one lives over here in los angeles att Ite is a mixed bag but still
faster than verizon Ite ,verizon lte used to be awesome but it slooowed down alot i know people
on verizon that get 6 mbps dwn and 1-2 up tops. While att gets a lil bit higher up to 9dwn and
4-5 up. T-Mobile hspa here is awesome theres no denying that i had em and used to get up to
20 mbps but problem with t-mobile is coverage its spotty u walk down the wrong street u on
edge while att has more solid data u rarely see edge on att. Sprint has Ite here its faast my
friend gets like 30 dwn ,15 up but sprints coverage here is worse than tmobile so yea..

posted on 18 Jun 2013, 12:00
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oo 15. Maverickl (Posts: 26; Member since: 30 Sep 2012)
That's great to hear about your friends speed test on Sprint but | need to ask even though

it's not 100% coverage it does pick up signal in roaming status, yes.
posted on 18 Jun 2013, 11:20 1

11. ahhxd717 (Posts: 320; Member since: 08 Dec 2011)

H Luckily I've lived in placed where ATT isn't so terrible, as many here on this site have claimed.
= Although these areas are Indianapolis and Bloomington, IN and have had their LTE for a while. |

can't complain about their service.

posted on 18 Jun 2013, 11:45

14. flynfree (Posts: 374; Member since: 09 Jun 2013)

_ I've notice that my tmobile hTc One have a greater 4g/lte reception than to my gnote 2 around
our house, only on the left wing my gnote 2 can get LTE and it always drop to 4g, while my hTc
One is barely drop the LTE signal (San Diego location). I'm just thinking that the aluminum
unibody of this phone maybe! can help the network signal.

posted on 18 Jun 2013, 13:20 1

18. techaman (unregistered)
sprint truly is the slowest thing out there the 4g Ite is 2.3 mb and the 3g is .004mb thats 56k dial
up speed people i told them about this and they said they dont guarantee any speeds so i told
them i dont guarantee i will pay them any more cant wait to switch to t mobile no contract.
posted on 18 Jun 2013, 13:24 1
oo 20. Maverickl (Posts: 26; Member since: 30 Sep 2012)

Like everyone has said......

Location Location Location

posted on 18 Jun 2013, 13:21

19. techaman (unregistered)
with sprint it takes me 5 to 10 mins to open a full webpage thats chached.

posted on 18 Jun 2013, 13:29 1

oo 22. Maverickl (Posts: 26; Member since: 30 Sep 2012)
With 3G | get 132ms Ping; 2.45Mbps down & 0.77Mbps up so it takes 5-10 seconds to
open anything on the net and on 4G LTE it's instant.

posted on 23 Jun 2013, 21:06

37. truel984 (Posts: 593; Member since: 23 May 2012)
if it's cached then that's not Sprint, that's your phone

posted on 18 Jun 2013, 13:24

21. techaman (unregistered)
and i am outside of dc the usa capital they had Ite in cuba before here who cares about cuba
people, am paying 90 a month for crap nothing,

posted on 18 Jun 2013, 14:01

24. RagingCalm (Posts: 8; Member since: 22 Jun 2012)
| carry a phone or hotspot from each carrier and travel a lot, and data wise Verizon is

consistently the best. T-Mobile are good where they are good but suck where they suck. Five
bars of T-Mobile LTE in Vegas or 4G in LA and | consitently can't even open a google map.
Sprint are defintely the worst, coverage is spotty most places and data rates suck.

posted on 23 Jun 2013, 21:12

38. truel984 (Posts: 593; Member since: 23 May 2012)
Sprint doesn't have data rates, they have unlimited data so the rates are only for voice

posted on 18 Jun 2013, 17:42

32. Monster.Ninja (Posts: 9; Member since: 10 Jun 2011) Page 1018 Of 1361
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| would be happy with sprint if i could just get a signal strong enough to stream spotify or slacker
without having it cut in and out.while jogging around town...

posted on 18 Jun 2013, 18:08 1

34. sun0066 (Posts: 78; Member since: 12 Feb 2011)

| had sprint in the miami area and it was horrible , 3g speed are really slow, that make the
internet useless , so the data is unlimited but you can no use it and it is very laggy, so | went to
att and everything works as it should, anywhere , perfectly at least in south florida. | went to
asheville NC and the signal was not good but still better than sprint, then go figure it out.

posted on 18 Jun 2013, 19:57 1

35. sjr76 (Posts: 24; Member since: 28 Sep 2010)

T-mobile LTE just went live in Atlanta and | got 37 up and 16 down. That's 35 miles north of the
city in Woodstock. That's off of the Atlanta connection via the Speedtest app. Not bad for its
first week in Atl. Good for you T-Mo. Sprint, you're the fat kid in the zombie apocalypse. Prepare
to be munched. AT&T, you ain't far behind.

Want to comment? Please login or register.
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AT&T 4G LTE - The Nation's Most Reliable 4G LTE Network. http://www.att.com/network/en/index.html#fbid=agAMgpaD3k1

S Building
VOUa better

Network s

with Our Network Experts

AT&T isthe nation’smostreliable 4G LTE network!

What does it mean to have 4G LTE?

It means you can stream clear, crisp video,
download songs in a few beats, apps almost
instantly, and so much more.

1 Claim based on analysis of independent third-party data regarding nationwide carriers’ 4G LTE. LTE is a trademark of ETSI. 4G LTE not available everywhere.

What is LTE Advanced?

It's the next evolution of LTE, and it will add capacity
to enhance our LTE network.? If you think of the
network as a highway, LTE Advanced is adding lanes
network to help make things move smoother and even faster.

LTE Advanced

2 Limited LTE Advanced availability in select markets. Deployment ongoing. Compatible device required & selection is limited. Faster speeds and greater capacity
not guaranteed. Individual speeds will vary.

AT&T covers more than 99%
of Americans

Our network covers over 320 million
people, with over 300 million people
covered by our 4G LTE network.

What does this mean for you?
Nationwide coverage you can count on.

Page 1021 of 1361.
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Map displays approximate coverage.

Our game changers

Our Network Experts are on the move and
working all over the country to enhance your
experience on the AT&T network. Watch all
of their adventures here.

{1 AL

Small cells make a big difference Stay connected
We're adding thousands of small cells to the When you’re on a call, you expect to
AT&T network to make it perform even better. stay connected. With AT&T, it does

just that, over 99% of the time.

AT&T drops less than 1% of calls. Claim based on
independent third-party drive testing as of 12/31/13.

Network news

What are we doing to improve our network?
What cities have been upgraded recently?

See network upgrades
(http://about.att.com/news/wireless-

network.html)

Which 4G LTE device is right for you?

To make the most of our network, we’re bringing
you the latest 4G LTE devices.

- 1 (http://www.att.com/shop/wireless/devices/smartphones.html?taxoFeatures=LTE)
Shop now
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Apple iPhone 6 - Full phone specifications http://www.gsmarena.conVapple_iphone_6-6378.php

TPUS  FACEBOOK ~ TWITTR  GOOGLE  RSS  LOGIN  SIGN UP
HOME NEWS REVIEWS BLOG TOOLS COMPARE GLOSSARY FAQ CONTACT US Search

Page 1025 of 1361.

10of3 11/21/2014 4:33 AM



Apple iPhone 6 - Full phone specifications

2 0of3

Samsung
Apple
Microsoft
Nokia
Sony

LG

HTC
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verykool
Maxwest
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DISPLAY

SOUND

MEMORY

DATA

CAMERA

FEATURES

2G Network

3G Network

4G Network

SIM
Announced
Status
Dimensions
Weight

Type

Size
Multitouch
Protection

Alert types
Loudspeaker
3.5mm jack
Card slot
Internal
GPRS

EDGE

Speed

WLAN
Bluetooth
NFC
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Primary

Features

Video
Secondary
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Chipset
CPU
GPU
Sensors
Messaging
Browser
Radio
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Java
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GSM 850 /900 / 1800 / 1900 - A1549 (GSM), A1549
(CDMA), A1586

CDMA 800/ 1700/ 1900 / 2100 - A1549 (CDMA), A1586

HSDPA 850 /900 / 1700 / 1900 / 2100 - A1549 (GSM),
A1549 (CDMA), A1586

CDMA2000 1xEV-DO - A1549 (CDMA), A1586
TD-SCDMA 1900 / 2000 - A1586

LTE 700/800/850/900/1700/1800/1900/2100/2600
(1/2/3/4/5/7/8/13/17/18/19/20/25/26/28/29) - A1549
(GSM), A1549 (CDMA)

LTE 700/800/850/900/1800/1900/2100/2600

TD-LTE 1900/2300/2500/2600
(1/2/3/4/5/718/13/17/18/19/20/25/26/28/29/38/39/40/41) -
A1586

Nano-SIM

2014, September

Available. Released 2014, September

138.1 x67 x 6.9 mm (5.44 x 2.64 x 0.27 in)

129 g (4.55 oz)

- Fingerprint sensor (Touch ID)

- Apple Pay (Visa, MasterCard, AMEX certified)
LED-backlit IPS LCD, capacitive touchscreen, 16M colors
750 x 1334 pixels, 4.7 inches (~326 ppi pixel density)
Yes

Shatter proof glass, oleophobic coating

- Display Zoom

Vibration, proprietary ringtones

Yes

Yes

No

16/64/128 GB, 1 GB RAM

Yes

Yes

HSPA 42.2/5.76 Mbps, LTE Cat4 150/50 Mbps, EV-DO
Rev.A 3.1 Mbps

Wi-Fi 802.11 a/b/g/n/ac, dual-band, Wi-Fi hotspot
v4.0, A2DP, LE

Yes (Apple Pay only)

v2.0, reversible connector

8 MP, 3264 x 2448 pixels, phase detection autofocus,
dual-LED (dual tone) flash, check quality

1/3" sensor size, 1.5um pixel size, geo-tagging,
simultaneous HD video and image recording, touch focus,
face/smile detection, HDR (photo/panorama)
1080p@60fps, 720p@240fps, check quality

1.2 MP, 720p@30fps, face detection, HDR, FaceTime
over Wi-Fi or Cellular

iOS 8, upgradable to iOS 8.1.1

Apple A8

Dual-core 1.4 GHz Cyclone (ARM v8-based)
PowerVR GX6450 (quad-core graphics)
Accelerometer, gyro, proximity, compass, barometer
iMessage, SMS (threaded view), MMS, Email, Push Email
HTMLS5 (Safari)

No

Yes, with A-GPS, GLONASS

No

Space Gray, Silver, Gold

- Active noise cancellation with dedicated mic

- Siri natural language commands and dictation

- iCloud cloud service

- iCloud Keychain

- TV-out

- Maps

- Audio/video player/editor

- Organizer

- Document viewer/editor

- Photo viewer/editor

Nokia Lumia 930
review

.

s .
HTC One (E8) review

APPLE PHONES

Apple iPhone 6

Apple iPhone 6
Plus

Apple iPhone 5s
Apple iPhone 5
Apple iPhone 4s
Apple iPhone 4
Apple iPhone 5¢
Apple iPad Air 2

Annla iDhana 202Q
more phones
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- Voice memo/dial/command
- Predictive text input

BATTERY Non-removable Li-Po 1810 mAh battery (6.9 Wh)
Stand-by (2G) / Up to 250 h (3G)
Talk time (2G)/ Up to 14 h (3G)
Music play Upto50h
MISC SAR US 1.18 W/kg (head)  1.18 W/kg (body)
SAR EU 0.98 W/kg (head)  0.97 W/kg (body)
Price group O I T W O O O O
TESTS Performance Basemark OS II: 1252 / Basemark X: 15841
Display Contrast ratio: 1213 (nominal), 3.838 (sunlight)
Camera Photo / Video
Loudspeaker Voice 66dB / Noise 65dB / Ring 72dB
Audio quality Noise -94dB / Crosstalk -73.4dB
Battery life Endurance rating 61h

Disclaimer. We can not guarantee that the information on this page is 100% correct. Read more

APPLE IPHONE 6 - USER OPINIONS AND REVIEWS
WaBBy500

Though having an open environment ever heard any of the android accounts
hacked ???? While your secure os was hacked most trusted icloud was
hacked and you give a damn about being safe and secure in ios.Stop being a
fool

2014-11-21 07:26 vbUr R Reply

WaBBy500

Sorry but who said you that note 3 is struggling to get the latest android
update, you might have not seen the lollipop build for note 3 in gsmarena
yesterday and though your iphone 5 got the ios 8 update but it was the worst
thing to happen to it ma...

2014-11-21 06:17 vbUr R Reply
Jess

Yes | did the 8.1.1 update its much better
2014-11-21 05:08 TtEe R Reply

Read all opinions Post your opinion Total user opinions: 4750

http://www.gsmarena.conVapple_iphone_6-6378.php

GsMarena m Home News Reviews Blog Compare Coverage Glossary FAQ RSS feed Facebook Twitter CDN by
- .co ©2000-2014 GSMArena.com Mobile version Contactus Advertising Privacy Terms of use mBXCDF?
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Samsung Galaxy S ® 5 (Sprint), Charcoal Black
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Samsung GALAXY {).5

Get Rewarded

Instantly elevate your experience at top venues across the country.

When you see a tap-in location, use your Samsung Galaxy® to get
exclusive owner rewards like VIP access, tickets, food & drinks,
merchandise and downloads —it's that easy.

http://www.samsung.com/us/mobile/cell-phones/SM-G900PZKASPR

COLOR D

e 5-inch Full HD Super
AMOLED™ display

e 16-megapixel camera
o Heart rate sensor’

e Fingerprint scanner

(523) Writea

review

Please check with an
authorized Samsung
retailer for price
information

Find Online or Locally

Ownership

Product Support

Register this Product
Exclusive owner benefits.

Set Up Your GalaxyS 5
Maximize your experience

Owner's Manual
Download the PDF

Smart Simulator

See product setup and
discover cool features.
Find out what's covered.

FAQs & How-to Guides
Get the most out of every
feature.

Troubleshooting
Help with any issues, big or

small.

Looking for business
solutions?
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Samsung’s innovative
solutions bring maximum
value, performance and
award-winning design to
companies of every size, from
startups and small
businesses to Fortune 500
companies. Learn More »

=
=
o
=
=
=
b

Brilliant in Any Situation

Watch all your movies and videos come to life with incredible detail and
vibrant color on the 5.1-inch, full 1080p Super AMOLED® HD display.
And enjoy a perfect viewing situation, no matter where you are, as your
screen dynamically adjusts to compensate for ambient light.

=
5
b

Easily Take Stunning Photos

A powerful, yet easy-to-use 16-megapixel camera lets you capture the
moment as it’s happening with large-print quality detail. And with the
new Selective Focus feature, you can easily select elements to focus on
—and the things you want to blur out — to create a feeling of depth.
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Try b ke 5B 2nd et

Keep Track of Your Health

The Galaxy S® 5 features the first-ever built-in heart rate monitor, and
together with the S Health™ app, it makes tracking your health and
fitness goals a lot easier. You can also use S Health™ to get on-demand
nutritional information and the built-in pedometer helps track your
steps and calories burned.T

Features and specifications are subject to change without prior notification

See More Features

SPEC' Fl CAT' O N S Download Product Manual

TYPE COLOR os
Sprint Charcoal Black Android™
CAMERA RESOLUTION CAMERA RESOLUTION INTERNET USE TIME
FRONT) REAR) 3G: Up to 11 Hours; 4G: Up to
CMOS, 2.0 MP CMOS, 16.0 MP 12 Hours; Wi-Fi: Up to 13
Hours*
INTERNAL MEMORY MAIN DISPLAY RESOLUTION MAIN DISPLAY $izge 1031 of 1361.
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2 GB RAM, 16 GB ROM** 1920 x 1080 Pixel 51"

See Full Specs

OWN ER REVI EWS Submit A Review

I've had all of the Galaxy phones as they've come out. Not a
complaint about a single one, and nothing but improvements every
time. | can't wait to see what Samsung has in store for the Galaxy Sé!

JW2012 on October 31, 2014

Does every feature I've been asking for with all my previous phones.
Ilove it!

Showdown on October 12, 2014

Alright, so this galaxy s5 has been an awesome experience, | love
music | love the internet, need space, | like to take pictures, | like
my pictures to look nice, | like the sound of my music to sound great,
I like to recognize the voices of my family & friends when we talk,
this phone has exceeded my expectations in all my favorite areas, it
has its own very large storage capacity, takes beautiful pictures, the
sound quality is great, | really appreciate its background noise
cancellation ability, so | can talk while working using the headset &
the personim talkin to can hear me perfectly, all around great
device, love the larger screen too.

cre8ter on October 10, 2014

See All Reviews

© 2014 Samsung Telecommunications America, LLC.
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TThis device, S Health, and related software is not intended for use in the diagnosis of disease or other conditions, or in the
cure, mitigation, treatment or prevention of disease.

*Battery life: Results are based on lab environment testing. Refer to your network carrier’'s website for network specific talk
times. Battery power consumption depends on factors such as network configuration, signal strength, operating temperature,
features selected, vibrate mode, backlight settings, browser use, and data and other application usage patterns.

**Portion of memory occupied by existing content.

***\Water-resistant and dustproof based on IP67 rating, which tests submersion up to 1 meter for up to 30 minutes. Not
shockproof. Covers must be tightly closed.
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Ho's Perspective: Sprint needs to step up its 2.5 GHz LTE deployment - F...
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Ho's Perspective: Sprint needs to step up its 2.5
GHz LTE deployment

September 29, 2014 | By William Ho
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Many industry people remember Xohm, Sprint's
WiMAX-based "4G" service operating on its 2.5 GHz
TDD spectrum. Though the technology is largely a thing
of the past and its adoption hotly debated, Sprint saw a
chance to race ahead of its competitors with faster than
3G mobile broadhand services. As we all know, the bet
on WIMAX proved disastrous as the world embraced
LTE. Rather than having a year or more lead, Sprint
found itself an LTE straggler.

Today's landscape sees larger competitors AT&T
Mobility and Verizon Wireless exceeding 300 million
LTE POPs covered with their respective 700 MHz
assets, while upstart T-Mobile US has aggressively used its AWS and PCS
spectrum and is on track to meet 250 milion POPs covered by the end of the
year.

William Ho

Sign up for our FREE newsletter for more news like this sent to your inbox!

Though Sprint has already passed the 250 milion mark using a small 5x5 MHz
sliver of PCS spectrum, rivals implementing 10x10, 15x15 and even 20x20 MHz
of bandwidth deliver greater speeds and capacity. While Sprint says that the
intensive "rip and replace” of the older CDMA and Nextel infrastructure is largely
done, it is still unfinished in the two more important LTE components--800 MHz
and 2.5 GHz--of its tri-band Spark strategy. For many years, Sprint has talked
up how its 2.5 GHz spectrum holdings, 120-160 MHz deep in some markets, wil
give it a competitive advantage. Industry watchers continue to wait on its
execution while some customers have left for other options. In the context of
coverage, Sprint's stated 100 million 2.5 GHz LTE POP target by the end of
2014 just seems inadequate given today's competitive environment.

When Marcelo Claure took the Sprint helm in mid-August, he outlined his
priorities: reduce prices, improve the network, and decrease operational costs.
Quickly introducing new and reduced pricing plans and promotions of the iPhone
launch let Claure check that box, but it's an ongoing process given the
competitive backdrop. Decreasing operational costs is also ongoing, but we've

http://www.fiercewireless.com/story/hos-perspective-sprint-needs-step-it...
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seen this played out in some fashion in the CFO Bob Brust era. Recall the "no
photocopying” and the offload of 6,000 network operations personnel to
Ericsson? Current CFO Joe Euteneuer will surely make his own mark.

However, the network improvement is the most important near term priority for
Sprint. Rather than network improvement, Sprint needs network acceleration.
Just as he was aggressive in pricing and promotions, Claure has the opportunity
to step onthe gas to expand the 2014 2.5 GHz target and accelerate the 2015
rollout with at least 250 million POPs covered before the end of next year.

Yet, at the mid-September Goldman Sachs investor conference, Claure revealed
that Sprint was taking a different tact. Instead, there wasn't any expansion of the
network plan, the plan was to smartly concentrate the 2.5 GHz buildout in a few
cities rather than to fully build out to the previously planned 33,000 sites. This
appears to be a revisit of the strategy Sprint had circa 2012 when Sprint
provided Clearwire priority markets it needed to build out because of "heavy data
tonnage" subscriber demand.

The same logic applies: have an excellent and differentiated data experience
where all competitors encounter congestion; leverage the planned two-carrier
and three-carrier carrier aggregation to bring about the promised 100-150 Mbps
peak speeds to beat rivals, market regionally, increase service and network
reputation.

Don't get me wrong, this is good logic and in clarifying with Sprint, their CEO's
comments addressed looking at sales and marketing priorities rather than
perhaps engineering ones. | do disagree with Claure's comments about not
needing "to plaster the nation with 2.5, because it's going to take us too long."

Sprint will still need to address the broadest 2.5 GHz national deployment,
because competitors are working on a national consistent and high speed
experience. Sprint hasn't discussed any details on what the 2015 POP/market
target and ultimately how its 2.5 GHz component will look like relative to
competitors. It's well known that high-band spectrum like 2.5 GHz provides great
capacity but due to poor propagation characteristics building out coverage gets
expensiv, and to cover 300 million POPs seems improbable.

To be sure, Sprint's efforts with Competitive Carrier Association (CCA)
members can help with some of the Spark buildout and associated roaming in 27
states while adding 38 million POPs to the tally. Beyond this footprint, Sprint
needs a wide 2.5 GHz footprint to further the promised differentiated speed
experience. What a disappointment for subscribers to drop from a 100+ Mbps
experience to one with less than 10 Mbps, dropping to either the thin 5x5 PCS or
800 MHz systems. The future connected car equipped with infotainment
systems and mobile hotspots will surely require the bandwidth capability that 2.5
GHz Spark promises.

In the near term, there is the competitive marketing pressure. \Verizon has been
making inroads in its AW S-based "XLTE" network hitting a reported 400 markets
(its 700 LTE covers 500 markets), giving it greater capacity and speed.
T-Mobile has been very assertive publicly with its claim of the nation's fastest
LTE speeds with a "Wideband" (i.e. at least 15x15 MHz) LTE moniker.
Moreover, the T-Mobile has already started to deploy its low-band 700 MHz A
Block spectrum. AT&T has been quieter about any network moves but logically
something should be in the works to respond to chief rival Verizon. The
takeaway is that AT&T, T-Mobile and Verizon Wireless are moving forward,
building upon their national network and speed reputations at a faster pace than
Sprint, and leveraging marketing mileage from it. Competitors already have a
head start and "America's Newest Network" may not be able to blunt their
advances.

To be sure, accelerating deployment isn't a trivial matter. It requires more capital,
planning and vendor infrastructure and device coordination. Obviously, Sprint
parent SoftBank has deep pockets and is able to up its commitment beyond its
planned levels. At the beginning of the year, Sprint projected $8 billion in 2014

http://www.fiercewireless.com/story/hos-perspective-sprint-needs-step-it...

T-Mobile's un-carrier moves

As MetroPCS, Leap and Cincinnati Bell networks
shut down, it's regional trench warfare for carriers

There's no clear business model for LTE Broadcast

EVENTS

TM Forum Live! Digital Disruption 2014
December & - 11 — San Jose, CA

Carrier Network Virtualization
December 9-11 — Crowne Plaza Palo Alto,
California

Fixed & Mobile Telecom Management
Conference
Feb 16-18 — Orlando, FL

MORE EVENTS

Page 1037 of 1361

11/21/2014 3:25 AM



Ho's Perspective: Sprint needs to step up its 2.5 GHz LTE deployment - F...

sectors. Follow him on Twitter @billho888.

Sign up for our free newsletter ' EMAIL ADDRESS

capital expenditures. With equipment buying power synergy with Softbank, Sprint
dropped the projection to less than $7 billion after last quarter's earnings call.
Recently, SoftBank has seen its pockets lined by around $4.6 billion, as the 32
percent investment stake in Alibaba has increased in value, in light of Alibaba's
record initial public offering. Given Sprint's capital resourcefulness and additional
SoftBank injection, Sprint can accelerate and broadenits 2.5 GHz deployment
plans. In doing so, it can narrow and close any competitive gap more quickly.
SoftBank Chairman Masayoshi Son has said on many occasions that he wants
to bring higher mobile broadband speeds to the US and he wants to win.

Claure said he likes being an underdog and winning. Stepping on the gas for the
2.5 GHz network is an essential and urgent component for winning.

William Ho is a leading industry analyst, consultant, and commentator at 556
Ventures. He has over 25 years experience in the fixed, internet and wireless
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Joseph E. Stiglitz - Biographical http://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/200...

The Sveriges Riksbank Prize in Economic Sciences in Memory of Alfred Nobel 2001
George A. Akerlof, A. Michael Spence, Joseph E. Stiglitz

Share this:

Joseph E. Stiglitz - Biographical

| was born in Gary, Indiana, at the time, a major steel town on the southern shores of Lake
Michigan, on February 9, 1943. Both of my parents were born within six miles of Gary, early in
the century, and continued to live in the area until 1997. | sometimes thought that my
peregrinations made up for their stability.

There must have been something in the air of Gary that led one into economics: the first
Nobel Prize winner, Paul Samuelson, was also from Gary, as were several other
distinguished economists. (Paul allegedly once wrote a letter of recommendation for me
which summarized my accomplishments by saying that | was the best economist from Gary,
Indiana.) Certainly, the poverty, the discrimination, the episodic unemployment could not but
strike an inquiring youngster: why did these exist, and what could we do about them.

| grew up in a family in which political issues were often discussed, and debated intensely. My mother's family were New
Deal Democrats - they worshipped FDR; and though my uncle was a highly successful lawyer and real estate
entrepreneur, he was staunchly pro-labor. My father, on the other hand, was probably more aptly described as a
Jeffersonian democrat; a small businessman (an independent insurance agent) himself, he repeatedly spoke of the
virtues of self-employment, of being one's own boss, of self-reliance. He worried about big business, and valued our
competition laws. | saw him, conservative by nature, buffeted by the marked changes in American society during the
near-century of his life, and adapt to these changes. By the midseventies, he had become a strong advocate of civil rights.
He had a deep sense of civic and moral responsibility. He was one of the few people | knew who insisted on paying social
security contributions for household help - regardless of whether they wanted it or not; he knew they would need it when
they were old. (This attitude served me well; in 1993, while many Clinton appointees faced problems in being vetted
because of their failure to pay these taxes, | was spared these problems because | had followed his example.)

| went to public schools, and while Gary was, like most American cities, racially segregated, it was at least socially
integrated - a cross section of children from families of all walks of life. The Gary public school system was designed to
integrate the immigrants who constituted such a large fraction of its inhabitant; here, the melting pot rhetoric that is so
important part of America's, self-image was taken seriously. All of us had to learn, for instance, two trades (mine were
printing and being an electrician). | had the good fortune of having dedicated teachers, who in spite of relatively large
classes, provided a high level of individual attention. My teachers helped guide and motivate me; but the responsibility of
learning was left with me, an approach to learning which was later reinforced by my experiences at Amherst.

The extra curricular activity in which | was most engaged - debating - helped shape my interests in public policy. Every
year, a national debating topic is chosen. (One year, it was the reform of the agricultural support programs, an issue
which | had to grapple with almost forty years later; some of my colleagues in the Clinton Administration too had been
debaters, but they got taken up by the sport. | was attracted more by the ideas.) In debate, one randomly was assigned to
one side or the other. This had at least one virtue - it made one see that there was more than one side to these complex
issues.
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The intellectually most formative experiences occurred during the three years 1960-1963 | spent at Amherst college, a
small, New England college (at the time, a men's college with around 1000 students). | went to Amherst because my
brother had gone there before me, and he went there because his guidance counselor thought that we would do better
there than at a large university like Harvard. Amherst is a liberal arts college, committed to providing students with a
broad education. (Today, | serve on its board of trustees.) The notion that every well educated person would have a
mastery of at least the basic elements of the humanities, sciences, and social sciences is a far cry from the specialized
education that most students today receive, particularly in the research universities. But what distinguished Amherst was
not only what was taught, but how it was taught, and the close relationships we had with our teachers. The best teachers
still taught in a Socratic style, asking questions, responding to the answers with still another question. And in all of our
courses, we were taught that what mattered most was asking the right question - having posed the question well,
answering the question was often a relatively easy matter.

| thrived on the atmosphere; while until late in my third year, | majored in physics, and enjoyed immensely the
camaraderie of the physics students as we strove to solve the hard problems that were assigned to us. | took a
smattering of courses in mathematics, history, English, philosophy, and the standard fare of introductory biology and
chemistry. | still remember well the courses, and have frequently drawn upon this learning. For instance, the discussions
of the encounters between different civilizations that was a major theme in our Freshman history class helped shape my
thinking about globalization more than three decades later; | felt | was in a better position to think about the current
episode from an historical perspective, and see it more through the eyes of the otherside.

But while | loved all of these courses, there was an irresistible attraction of economics. My three teachers at Amherst
showed me the range of the subject: Arnold Collery, later to be Dean of Columbia College, was a thoughtful and erudite
scholar, from whom | studied both micro-economics and macro-economics. The style of teaching was exemplified by his
choice of texts for the micro course. Rather than a standard textbook, he used Abba Lerner's Economics of Control, a
book written as a theoretical contribution to our understanding of how markets work, an inquiry into whether planning
provided an alternative. James Nelson, who taught me introductory economics, was a vivacious policy economist, who
conveyed the sense of excitement that came from trying to shape economic policies. Finally, Ralph Beals was a young
graduate of MIT, trained in mathematical techniques that were just then coming into vogue. It was not until late in the
spring of my junior (third) year that | decided to major in economics; | thought it provided an opportunity for me to apply
my interests and abilities in mathematics to important social problems, and somehow, | thought it would also enable me
to combine my interest in history and in writing. | wanted it all, and economics seemed to have it all. When | advised my
teachers of my decision, they advised me that | should go on to graduate school. What | would study during my senior
year would be largely repeated in my first year of graduate school. They then arranged for me to go to MIT, and to receive
the finance | required (I had been on full scholarship at Amherst; the modest last minute fellowship from MIT entailed my
living on a dollar a day beyond my rent - the number that today is taken as the threshold for absolute poverty.) The
flexibility of MIT, and Amherst, - the deadlines for application were well past, the money for fellowships had largely
already been dispensed - is a tribute to America's higher educational system, and one of the reasons that it continues to
excel. | left Amherst for MIT without a degree, or without any promise of one. It was before | had done my work on the
economics of information, and | think | didn't grasp the information that might be conveyed by having a degree from
Ambherst. | simply wanted to learn as much as | could as quickly as | could - not from any sense of "getting ahead" but
simply from an overwhelming sense that there was so much to learn, and one needed to get on with it. (Later, Amherst
did give me a degree, and still later, in 1974, they gave me an honorary doctorate.) One of my teachers, and one of the
world's greatest economists, Hirofumi Uzawa, when asked where he got his advanced degree, would say they he had no
degree to speak of; in academic circles, there is a certain pride in simply having pursued one's studies on one's own,
outside the confines of a regular program. If Amherst hadn't given me a degree, | could have given a similar response.

My love of politics first manifested itself in my days at Amherst. | served on the Student Council both in my freshman and
sophomore years (there were three representatives from each class), and in junior year, got eIectede?rQ‘%iaQﬁg-d?ftI]rg(Sl'
student council. My conviction that if one attains positions of "power" one should view them as opportunities for social

2 of 28 11/21/2014 3:26 AM



Joseph E. Stiglitz - Biographical http://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/200...
change also manifested itself. | began a campaign to abolish fraternities (to which 90% of the students belonged),
because they were socially divisive, and contrary to the spirit of a liberal arts school and community. It was a campaign
that was not welcomed by many of my classmates, and it took years to come to fruition, but it did, and | believe that
Ambherst is the better for it. This was only one of the many issues that | raised in my "activist" presidency. |, like many
members of my generation, was concerned with segregation and the repeated violation of civil rights. We were impatient
with those (like President Kennedy) who took a cautious approach. How could we continue to countenance these
injustices that had gone on so long. (The fact that so many people in the establishment seemed to do so - as they had
accepted colonialism, slavery, and other forms of oppression - left a life-long mark. It reinforced a distrust of authority
which | had had from childhood.) | marched on Washington - the march where Martin Luther King gave his "l have a
dream" speech remains an indelible memory. | organized an exchange program with a small, African-American, southern
school; I believed it was important for us to understand, as much as we could, what they were confronting. These were
the years where many civil rights activists from the North were killed; but in our enthusiasm for doing what was right,
these risks never crossed our minds.

Not surprisingly, there was considerable opposition to some of my initiatives, so much so that a recall referendum was
initiated. It was also my first encounter with the power of the press and personal rivalries; the editor of the student paper
took on the cause of removing me. But my friends and allies beat back the initiative, and | continued to use the platform
of the presidency of the student council to promote social change.

Ambherst was pivotal in my broad intellectual development; MIT in my development as a professional economist. | spent
but two years at MIT as a student (I did my generals in a year and a half, and then began writing my thesis.) It was the
hey-day of MIT with first-rate professors (I had at least four Nobel Prize winners as professor: Samuelson (Nobel
Laureate in 1970), Solow (Nobel Laureate in 1987), Modigliani (Nobel Laureate in 1985), and Arrow (Nobel Laureate in
1972)) teaching first-rate students. My first paper presented at an academic meeting, to the econometric society, was
jointly co-authored with George Akerlof, with whom | shared this year's prize. | had many other first rate classmates that
were to make truly important contributions to economics.

The particular style of MIT economics suited me well - simple and concrete models, directed at answering important and
relevant questions. | sometimes wonder what would have happened had | gone to one of the universities in which other
styles of economics were taught, either the abstract general equilibrium models, for which Berkeley was then noted, or
the simpler partial equilibrium models for which Chicago was famous. The politics of MIT also suited me well. My
teachers were mostly establishment liberals, but there were a few that were more questioning. | wonder too how | would
have fared had | gone to one of the schools, like Chicago, where there is a more conservative bent. Would | have
changed? Or would | have just been unhappy?

But, as | comment in my Prize lecture, there was an incongruity between many of the models that we were taught and the
policy positions that our teachers (and we) believed in. The models seemed more consonant with free market
prescriptions, though they were presented more as benchmarks rather than full characterizations.

The students and faculty at MIT were highly interactive. There was a group of friends (mostly from the year ahead of me,
including George), which included a few young economists from Harvard, with whom | spent much of my time. We lived
economics and politics. We debated about what was wrong with the models that we were being taught. We thought
about how we could or would go about changing the models, and occasionally about how we could or would go about
changing the world. One of our group was from India (Mrinal Datta-Chaudhuri) and we learned from him a host of stories
concerning the colonial experience.

After my first year as a graduate student, | was offered a wonderful opportunity, editing Paul Samuelson's collected
papers. | often took Paul as a role model, the expansiveness of his learning, the breadth of his work,R@eQSrl@ﬂglﬁjf 3361
penetration. He wrote forcefully and beautifully. For many years after leaving MIT, | was best known as Samuelson's
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editor, which I did not always appreciate, since | wanted to be known for my own work.

The summer after my second year as a graduate student was one of the most exciting. Hirofumi Uzawa had moved from
Stanford to Chicago, and had received an NSF grant to bring around a dozen graduate students from around the country
to work together on theory. Eytan Sheshinki and his wife Ruthie, George Akerlof, Mrinal Datta-Chaudhuri, Georgio LaMalfa
(later to be head of the Republican party of Italy and a minister in several of that country's governments) and his wife, Eva
drove off to Chicago. We stopped on the way at my home in Gary for a night, where my parents were delighted to have a
chance to meet my friends. At Chicago, we were joined by some of Hiro's Chicago students and by Frank Levy from Yale
(who now teaches at MIT), among others. Growth theory was then all the rage, and we did growth theory, day in and day
out. Many of us worked on technical change, on work which would be rediscovered, two decades later and popularized
under the name of endogenous growth theory. (The fact that the work that was done in this period received so little
attention in the subsequent revival of interest in growth theory two decades later has been a subject of some interest to
me, as part of what may be thought of as the sociology of knowledge. Economists tend to move in particular circles,
defined by their "school" and "subject." Endogenous growth theory in the 80s grew out of the Chicago school, while the
earlier work on growth theory was part of the MIT school - treating Uzawa, though a professor at Chicago, as an honorary
member of the MIT fraternity. | moved both across schools and subjects. This allowed me to learn from each, and the
cross fertilization was highly productive. But it did pose problems. Not being a dues paying member of any particular
school/subdiscipline sometimes meant it was more difficult to get one's ideas accepted, or even widely discussed. This
was particularly the case in macro-economics, where in the 70s and 80s, the reining paradigms were either rational
expectations/representative agent models or fixed price new Keynesian models. The models that Greenwald and |
formulated, focusing on imperfect capital markets, risk averse, credit constrained firms, in which concerns about
bankruptcy often play an important role, only became widely accepted after similar ideas were picked up by the card
carrying members of the macro-fraternity.)

While the group of us who went to Chicago to study under Uzawa was supposedly chosen for our prowess as students,
we shared a broad weltanschauung. As the month of intensive work ended, leaving a lifelong impression on all of us,
most of us went up to George's family place on Lake Squam. | was working as Bob Solow's research assistant, and so had
to commute from Cambridge.

After two years at MIT (supported in the second year by the National Science Foundation), | received a Fulbright
fellowship to Cambridge for 1965-1966. At the time, there were three High Churches in the economics profession:
Chicago on the right and Cambridge, U.K. on the left, with MIT being in the center. Cambridge was still basking in the
reflected glory of Keynes, who had revolutionized economics some thirty years earlier. Lord Kahn, of the Kahn multiplier
(which explained how a dollar of government expenditure had a multiple effect in increasing GDP), Joan Robinson, Nicky
Kaldor, James Meade, David Champernowne, Piero Sraffa, these were among the gods that populated the colleges of
Cambridge. | wanted to see as many views as | could, and | worried about coming too much under the influence of
Samuelson and Solow. Joan Robinson was assigned as my tutor. She had originally wanted me to redo my undergraduate
degree - she thought it would take some time to undo the damage of my MIT education, but eventually she was prevailed
upon instead to take on the responsibility of my re-education. We had a tumultuous relationship. Evidently, she wasn't
used to the kind of questioning stance of a brash American student, even a soft-spoken one from the mid-west, and after
one term, | switched to Frank Hahn. He was flamboyant, and always intellectually provocative. Cambridge was in ferment.
The quality of the students and the young lecturers matched that of the gray eminces: Jim Mirrlees (later to get the Nobel
prize), Partha Dasgupta, Tony Atkinson; Geoff Heal, David Newbery and a host of others. There was a sense of excitement
that was associated not just with the generation of new ideas, but with the belief that those ideas were important, and
not just for economics, but for society more broadly. As Frank Hahn demonstrated the dynamic instability of the
economy (a problem posed by the absence of futures markets going out infinitely far into the future; in technical terms,

the absence of a transversality condition), he would excitedly exclaim that he had put another nail in the coffin of
capitalism. Page 1043 of 1361.
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One evening | gave a seminar on a paper | was then completing, on the distribution of income among individuals (using
the kinds of tools that had been used to describe the dynamics of growth to describe the dynamics of inequality). The
discussion had been followed by a lively debate. The next morning, | received a twenty-page comment from James
Meade (who received the Nobel Prize in 1977), suggesting elaborations and alternative interpretations. There was a sense
of a community of scholars trying to understand some very important and complex problems.

My research in this period centered around growth, technical change, and income distribution, both how growth affected
the distribution of income and how the distribution of income affected growth. The most important paper to emerge
from my thesis, "The Distribution of Income and Wealth Among Individuals,"! received considerable attention at the time,
but unfortunately, the topic has not been one which has received much attention from the economic profession, so that
it has not generated as much follow-on research as | had hoped.

But the subject of the causes and consequences of inequality has remained one of my abiding concerns, one which |
pursued as | began to delve into the economics of information.2

My early research project in this area illustrated one feature of my research style which, while it may have contributed to
the overall success of some of my research program, was a source of unending frustration. Once | undertook the analysis
of a problem, | often looked at it from a variety of perspectives. | approached the problem as a series of thought
experiments - unlike many other sciences, we typically cannot do actual experiments. | would construct models changing
one assumption or the other. Each would provide some insight into what drove the results. The whole was more than the
sum of the parts; while each of the models was, by itself, of some interest, it was the collection of models, and how the
results depended on the particular assumptions employed, which provided the greatest insight. My original work thus
grew into a monograph of some hundred pages. Unfortunately, the preferred form of expression in the profession was
narrowly defined articles, making a single point. | thus had to extract from the longer monograph a series of papers, a
process which not only took a long time, but diminished (in my judgment) the insights provided. (This problem was even
greater in the next two research projects, one exploring the behavior of the firm under uncertainty, and in particular, the
consequences of risk with an incomplete set of risk markets; most (but not all) of that "paper" - an eight hour lecture |
delivered in 1970 at Hakone, Japan, in another one of Hirofumi Uzawa's workshops - was published as a series of articles
over the next decade.2 The exploration of "Alternative theories of wage determination and unemployment in less
developing countries," completed while | was at the Institute of Development Studies at the University of Nairobi in the
summer of 1969, was similarly published in a series of articles - the most recent of which was not published until 1992).4

Another project that | began in Cambridge concerned the interaction between the distribution of income and short run
macro economic behavior. At the time, most macro economic models simply assumed that wages and prices were fixed.
But, of course, during the great depression wages and prices had fallen considerably. The problem was not that they
were absolutely fixed, but with the dynamics of adjustment. With Robert Solow (Solow and Stiglitz, 1968), | explored these
dynamics, to explain the persistence of unemployment. With George Akerlof (see Akerlof and Stiglitz, 1969), | showed how
such dynamics can give rise to cyclical behavior. Later work would attempt to provide stronger micro foundations for
these adjustment dynamics.

| returned from Cambridge to take up a one-year appointment as an assistant professor at MIT, from which | went to
Yale. My teaching at Yale seemingly warranted an indefinite deferment from the Vietnam War draft. During this period, |
continued my work on economic dynamics, and began my research on the economics of uncertainty, which in turn,
quickly led to the work on the economics of information.

The major concern in my research on dynamics was the stability of the market economy. The standard models assumed
that there were future markets extending infinitely far into the future. Following work of Frank Hahn (1966), Karl Shell and
| showed that a competitive economy with futures markets extending an arbitrarily large finite numBéQ@f:lM‘?oGE 13Blhe
future would, in general, exhibit dynamic instabilities; that is, it would take off onto a path that appearedto be efficient
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and stable, with the inefficiency and instability only manifesting itself some distance into the future (Shell and Stiglitz,
1967). This theme was explored in a variety of different contexts. The subject was central to the on-going debate
concerning the efficiency of the capitalist economy. If stability and efficiency required that there existed markets that
extended infinitely far into the future - and these markets clearly did not exist - what assurance do we have of the stability
and efficiency of the capitalist system? In one important variant on this theme, | assumed that there were rational
expectations. Simplistic representative agent models living infinitely long had been constructed, and, not surprisingly, in
these models, the problems of instability and inefficiency did not arise. | assumed, on the contrary, that individuals were
finitely lived; there were overlapping generations. In that case, there were an infinite number of paths consistent with
rational expectations extending infinitely far into the future. (Stiglitz, 1973b.)

This concern with multiplicity of equilibrium (both in the short run and the long) was to appear over and over again in my
subsequent work, where under a wide variety of circumstances, the economy could be trapped in a "bad" equilibrium. In
some cases, some individuals are better off in one equilibrium, some worse off, but in other cases, one equilibrium could
Pareto dominate others.2

Much of my work in this period was concerned with exploring the /ogic of economic models, but also with attempting to
reconcile the models with every day observation. Thus, in much of my earlier work | began by asking what would happen
to the standard results if there were not the complete set of risk markets which Arrow and Debreu (Nobel Laureate in
1983) had postulated in their analysis of competitive equilibrium. This was a question which one could approach largely
(though not entirely) deductively. (Stiglitz, 1972a, 1982b.) But my research in this area quickly posed problems for which
there was no obvious answer: what should (or do) firms maximize? This early work exposed how sensitive not only were
the results of the standard model to the (clearly unrealistic) assumptions posited, but even the reasonableness of the
assumedbehavior.2 As my work progressed, the discrepancies between the kind of behavior /mplied by the standard
model and actual behavior also became increasingly clear. In the standard model, the only risk that firms should worry
about was the correlation of the outcomes (profits) with the "market"; in practice, businesses seem to pay less attention
to that than they do to "own" risk, the chance the project will succeed or fail. In the standard model, everyone agrees
about what the firm should do; in practice, there are often heated disagreements. It seemed to me that any persuasive
theory of the firm had to be consistent with these, and other, aspects of widely observed firm behavior. (Stiglitz, 1982c,
1989b.)

Economists spend enormous energy providing refined testing to their models. Economists often seem to forget that
some of the most important theories in physics are either verified or refuted by a single observation, or a limited number
of observations (e.g. Einstein's theory of relativity, or the theory of black holes). Thus, models which suggested that there
was no such thing as unemployment, or that it was at most short lived, to my mind were suspect. Economists often like
startling theorems, results which seem to run counter to conventional wisdom. Perhaps the most important result in the
economics of uncertainty in the 1950s was that of Modigliani and Miller (Nobel Laureate in 1990), who argued that
corporate financial structure - whether firms finance themselves with debt or equity - made no difference (other than as a
result of taxes). What was interesting about the theory was that it was based on assumptions of rational behavior, and
yet if it were true, there was ample evidence of market irrationality - the thousands of people on Wall Street and other
financial centers who seemed to be worrying about corporate finance - and for reasons that had nothing to do with
taxation. | began my analysis of corporate finance by demonstrating that the result was far more general than they had
shown. (Stiglitz, 1969b.) But there were two assumptions that they had ignored, and these turned out to be crucial: they
had assumed no bankruptcy and perfect (or at least symmetric) information. Over the succeeding years, | was to explore
the consequences of these (related) assumptions, not only for the theories of corporate finance, but also for corporate
governance (including takeovers) and macro-economics. As | note in my Prize lecture, the failure of the IMF to take on
board fully the consequences of these assumptions played an important role in their policy failures almost three decades
later.

Page 1045 of 1361.
My work on the economics of uncertainty led naturally to the work on information asymmetries, and more generally,
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imperfect information. In the work on the economics of uncertainty, | explored the consequences, given beliefs about
probability distributions, say, of prices and outputs, of economic behavior. The standard theory not only had assumed
that there was a complete set of markets for these risks, but that beliefs about these probability distributions were
exogenous, unaffected by any actions. But individuals and firms spend an enormous amount of resources acquiring
information, which affects their beliefs; and actions of others too affect their beliefs.

As | approached the problems that are today referred to as the economics of information, | was greatly helped by the
breadth of my education at Amherst and MIT. The problem of how people form their beliefs is, of course, the central
question of statistics: making inferences on the basis of limited data. The first course for which | served as a teaching
assistant was statistics (with Harold Freeman), and it was concerned with using probability theory to make statistical
inferences (rather than "classical" statistics). | am sure that | was, at least subconsciously, affected too by the work going
on in Cambridge in statistical decision theory, by people like Raiffa, and while | never took a course from him, he was
active in the Harvard-MIT theory seminar, and was a presence at the dinners we often had afterwards.

Another set of central insights came from the work that | had been doing in public finance (as it was called at that time;
with my 1984 textbook, | helped shift the sub discipline to focus more broadly on the economics of the public sector.) As |
noted in my Nobel lecture, an early insight in my work on the economics of information concerned the problem of
appropriability - the difficulty that those who pay for information have in getting returns. This is, of course, the central
concern of public goods, one of the main subjects within the economics of the public sector. | recognized that
information was, in many respects, like a public good, and it was this insight that made it clear to me that it was unlikely
that the private market would provide efficient resource allocations whenever information was endogenous. (See, e.g.
Stiglitz, 1987a.) Much of the subsequent work was trying to define more precisely the nature of the market failures.

As | explain in my Nobel lecture, the time | spent in Kenya was pivotal in the development of my ideas on the economics
of information. | have often wondered why. | think in part the reason is that seeing an economy that is, in many ways,
quite different from the one grows up in, helps crystallize issues: in one's own environment, one takes too much for
granted, without asking why things are the way they are. As | studied development, | was forced to think everything
through from first principles. Had | grown up in a world in which everyone was a sharecropper, | probably would have
accepted this as the way things are. As it was, sharecropping seemed like a peculiar institution, for it seemed to attenuate
greatly the incentives workers had to work (since they typically had to give one out of two dollars that they earned to the
landlord). Similarly, growing up in Gary Indiana gave me, | think, a distinct advantage over many of my classmates who
had grown up in affluent suburbs. They could read articles that argued that in competitive equilibrium, there could not be
discrimination, so long as there are some non-discriminatory individuals or firms, since it would pay any such firm to hire
the lower wage discriminated - against individuals, and take them seriously. | knewthat discrimination existed, even
though there were many individuals who were not prejudiced. To me, the theorem simply proved that one or more of the
assumptions that went into the theory was wrong; my task, as a theorist, was to figure out which assumptions were the
critical ones.

A topic of abiding concern since | was in high school was economic organization. | grew up in the midst of the cold war. At
the time, Communism seemed'to be delivering faster economic growth, but at the expense of liberty. Much of the world
seemed to be suffering under the yoke of colonialism, which neither delivered economic growth or democracy, and one
which seemed to inconsistent with the principles in which | had been taught, and come to believe. The market economy
seemed to be plagued by repeated periods of unemployment, and to leave large fractions of the population in poverty.
Yugoslavia's system of self-managed firms intrigued me. Economics seemed to provide the tools with which one could
analyze these alternative economic systems. A central question was how, and how well, alternative systems addressed
the problems of gathering, analyzing, and disseminating information, and making decisions based on imperfect
information. Understanding the limitations of the market - the so-called market failures - became one of the central foci

of my research. Page 1046 of 1361.
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| recognized that the standard model was deficient not only in its assumptions about information, but also in ignoring
technical change. The latter | thought particularly curious, given the importance that technical change clearly played in
our economy. | joined the growing band of those who paid homage to Joseph Schumpeter because of his emphasis on
technical change, a subject which was not even broached in the standard first year graduate economics course, let alone
in undergraduate principles courses. (I tried to remedy the latter deficiency by introducing a chapter on the subject in my
Principles book.) But while | thought that Schumpeter had asked the right question, | was not convinced he gave the right
answer. The close links between the work that | had been doing on information and technical change allowed me to begin
to formalize models of Schumpeterian competition, and | quickly realized that several of the "accepted" results of
Schumpeterian competition were not valid, e.g. that there would necessarily be a succession of short lived monopolies.
(See, e.g. Dasgupta and Stiglitz, 1980a, 1980b, 1981, 1988.) | showed that a monopoly, once established, could be
persistent, that Schumpeterian competition was not, in general, "efficient," and that in particular the incumbent
could/would take actions which deterred entry, that potential competition would not in general suffice to ensure a rapid
(efficient) pace of innovation. These ideas are, of course, of particular relevance in the "new economy," which centers
around innovation.

There was a rather different strand of literature (often associated with Hayek) which praised the virtues of the market
economy, not the basis of the standard competitive (Arrow Debreu) mode, or on the basis of Schumpeterian competition,
but rather on "evolutionary" grounds. In the early 70s, | had become fascinated with this alternative approach, and begun
to subject it to scrutiny. At the time, there was little formal work on evolutionary modeling, and even later, most of the
modeling focused around describing (often in simulation exercises) evolutionary processes. | was interested in evaluating
evolutionary processes. What could one say about whether free markets, by themselves, led to "efficient" or "desirable"
evolution? Were there interventions in the market which might "shape" evolution in ways which would lead to better
outcomes? Hayek and his disciples had argued for free markets, but never really even addressed these questions. This
remains a question that has still not been well investigated, but preliminary results (cited in my Prize lecture) suggest
strongly the limitations of unfettered free market evolution. (Part, but only part, of the problem lies with imperfections of
capital markets.)

Later, with the collapse of the Soviet system, and the recognition of the problems of socialism more broadly, | rethought
the lessons that might be gleaned from the failed experiment. In Whither Socialism?(See Stiglitz, 1994) | came to the
conclusion that the failure of the socialist economies reinforced my belief in the inadequacy of the competitive
equilibrium model. If that model had been correct, market socialism probably could have succeeded. The standard
competitive market equilibrium model had failed to recognize the complexity of the information problem facing the
economy - just as the socialists had. Their view of decentralization was similarly oversimplified - a point which | had
earlier emphasized in my work with Raj Sah, where we had compared hierarchical and polyarchical decision making
structuresZ. Here, our concern was not with asymmetries of information or incentives, but with how different economic
organizational structures in effect gggregatedthe disparate and limited information of different individuals.

As the former socialist economies decided to make the transition to a market economy, a host of fascinating problems
was posed on how best to make that transition. China provided the first venue for looking at these questions, in a series
of meetings in 1980 and 1981, and Russia and the other countries of the former Soviet Union and Eastern Europe provide
a second. The debates were heated. Much was at stake. And underlying the debate were very different understandings of
the fundamentals of a market economy - what was necessary to make it function. My views on the inadequacy of the
standard model played a central role in my thinking. | emphasized the importance of competition, corporate governance,
finance, and more broadly the institutional (including legal) infrastructure. | did not place much stress on privatization. |
was part of a wider school, sometimes referred to as "gradualists," as opposed to the shock therapists that focused on
rapid transitions, with quick privatization. The strategy for transition that | advocated was markedly different from that
pushed by the IMF and the shock therapists. The failures of so many countries to make a successful transition back to a
market economy has provided new insights into what makes market economies function, one whicR39ad 04 Rfok361-
explore during my years as the Chief Economist of the World Bank. There is now a wide consensus on the importance of
8 of 28 11/21/2014 3:26 AM



Joseph E. Stiglitz - Biographical http://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/200...
the institutional infrastructure, and on the dangers of rapid privatization. (See the references cited in my Prize lecture.)

| referred earlier to my work in the economics of the public sector. | was convinced that there was an important role for
government to play. Given that, it was natural for me to turn to the question of how it could play that role most
effectively. (See, e.g. Stiglitz, 1991, 1997a.) One of the main questions with which | was concerned was how to redistribute
income in a way as to minimize the loss in efficiency that is inevitably associated with tax distortions. Economics of
information had provided a framework within which this question could, for the first time, be addressed in a meaningful
way, as | explain in my Prize lecture.

Still another important strand of my research, only tangentially related to my work on the economics of information,
concerned industrial organization. In one of my most cited papers, that with Avinash Dixit2, we constructed a model in
which there are so many firms that each can ignore its impact on others' economic actions, but still, firms face downward
sloping demand curves - there is monopolistic competition. This seemed to describe many of the markets in the
economy far better than either the models of pure competition, pure monopoly, or oligopoly. (Markets in which
information is imperfect are also likely to be characterized by monopolist competition). Little progress on the theory of
monopolistic competition had been made in the more than forty years since Edwin Chamberlain first broached the idea.
In particular, he had only formulated a partial equilibrium model. We were interested in constructing a general
equilibrium model, within which one could assess how well the market functioned, in particular in making the tradeoffs
between economies of scale and product diversity. We showed that there was a single borderline case - of immense
simplicity - in which the market made that trade-off perfectly; but more generally, it did not.12

While my work on industrial organization and imperfect information undermined the confidence in the ability of
unfettered markets to allocate resources efficiently, there was another strand of research in the economics profession
which was trying to argue the contrary. In particular, there were those who argued that even with natural monopoly
markets could be efficient; competition for the market could replace competition in the market; all that one required was
potential competition. On the face of it, this idea seemed suspect. If it were true, there would be no monopoly rents. And
indeed, my suspicions turned out to be true: | showed that even if there were arbitrarily small sunk costs (which there
always are) then potential competition would not suffice to limit the abuses of monopoly.

The most important systemicfailure associated with the market economy is the periodic episodes of underutilization of
resources. Trying to understand why the labor market does not clear - why there is persistent unemployment - has been
another abiding concern, one which | have tried to approach from a variety of angles. The work with Solow and with
Akerlof cited above focused on the consequences of finite speeds of adjustment. Even if wages fall, if prices fall too, real
wages may not adjust very quickly. Subsequent work with Greenwald tried to explain in a more coherent way these
speeds of adjustment.12 The efficiency wage theories (described in greater detail in my Prize lecture) explain why it may
pay firms to pay a wage higher than the market clearing wage: the increase in productivity more than offsets the increase
in wages. The theory of equity rationing?3 helped explain why more "flexible" contractual arrangements were not
adopted; such arrangements (such as those where wages depend on firm profitability) in effect make the worker have an
implied equity stake in the firm, and, given asymmetries of information, the value which workers are willing to assign to
such contractual provisions is less than that which is acceptable to the firm.

The 1970s and 1980s represented decades during which the rational expectations/representative agent model was in
ascendancy. This model suggested not only that, with rational expectations, government policy was ineffective, but that
unemployment was not a serious problem. Neither of these conclusions made much sense to me; and with my former
student, Peter Neary, we sought to show that the results depended not on the rational expectations assumption, but on
the assumptions concerning wage and price flexibility. We constructed a fixed wage/price model with rational
expectations, and showed contrary to the suggestion of the rational expectations school, not only could unemployment
be persistent, but that government policy was even more effective with rational expectations that \A)ﬁ?*@ﬁjﬂ-@‘é’&pf 1361.
multipliers associated with government expenditures were larger). The reason was simple: an increase in government
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expenditures today had some spill overs to future periods. Today's increased savings translated into tomorrow's
increased income, and, with rational expectations, that increased income translated into higher consumption today. We
also showed that there were multiple rational expectations equilibria: if everyone was pessimistic, then income would
indeed be low today andtomorrow; but if everyone was optimistic, then both could be high.

Our work also emphasized that it was not just wage and price rigidities which could give rise to macro-economic
problems. (This work could be thought of as a revival and formalization of Fisher's earlier work on debt deflation12.)
Incomplete contracts meant that unanticipated changes in wages and prices had large distributional effects, with
correspondingly large consequences. While when we first put forward these ideas almost twenty years ago, they met
with considerable resistance, they are now coming to be more widely accepted.

While | spent most of my time teaching and doing research, | learned a great deal from the limited amount of consulting |
did, and I thought it important to engage in issues of public policy. My first major consulting project was a direct
outgrowth of work on imperfect information; it was concerned with the information externalities that arose in the
process of oil exploration, externalities which played an important role in a heated dispute between the federal
government and the states (which was eventually settled out of court for $12 billion). A variety of other consultations,
typically associated either with antitrust violations or issues of corporate governance, gave me insights both into how real
markets work as well as the behavior of firms.

In the 1980s, | was involved in two major public interest litigations, one concerning the treatment of Native Americans,
the other with the exploitation of our natural resources. The first, involving the Seneca Indians in upstate New York, gave
me further insights into the nature of America's past - and ongoing - exploitation of Native Americans. An unfair lease that
had been imposed on the tribe was about to expire, and it insisted that it would renew only on more equitable terms. |
helped calculate the magnitude of the amount by which the previous lease had "cheated" them - magnitudes in excess of
a billion dollars in present terms - and though the tribe was never compensated for these past injuries, the information |
provided did, | think, contribute to a settlement which was far fairer than would otherwise have been the case.

The second suit was one against the federal government. In the 1980s, President Reagan tried to turn over as much of the
offshore oil tracts to private companies as fast as he could - the fire sale was a give-away to the oil companies, depriving
the American taxpayers of billions of dollars. Working with Jeffrey Leitzinger and a conservation minded NGO, -NRDC, we
tried to estimate this cost, and, unsuccessfully, to bloc the fire sales.

I moved to Washington in March 1992 to join the Clinton Administration, first as a member, and then as Chairman of the
Council of Economic Advisers, in which capacity | also served as a member of the cabinet. The Council helps formulate
economic policies for the Administration, and serves as a consultant for all the agencies in the government. Our span of
responsibilities included not only macro-economics, but policies in almost every sphere, from trade to anti-trust, from
environment to agriculture, from energy to transportation, from welfare to health, from social security to taxation, from
affirmative action, to tort reform. It was a wonderful experience - | had to draw upon all of my previous research, all my
connections, and go beyond. | became deeply involved in environmental issues, which included serving on the
International Panel for Climate Control, and helping draft a new law (including a new legal framework) for toxic wastes
(which unfortunately never got passed). | was pleased to see how ideas that | had helped formulate only a few years
earlier, like adverse selection and moral hazard, were now part of the every day language of the policy debate in health
carel2

Perhaps our most important contribution in this period was helping define a new economic philosophy, a "third way,"
which recognized the important, but limited, role of government, that unfettered markets often did not work well, but
that government was not always able to correct the limitations of markets. The research that | had been conducting over
the preceding twenty five years provided the intellectual foundations for this "third way." Page 1049 of 1361.
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Being on the Council was particularly exciting for me as a student of the economics of the public sector. | was a fly on the
wall - but at the same time - | could work to put into place some of the ideas that | had been developing.

| believe that institutions like the Council play an important role in our democracies. Work on information asymmetries
emphasized the importance of incentives and the discrepancy between the incentives of government officials, and in
particular professional politicians, and those who they are supposed to serve. As a citizen-bureaucrat, the members of
the council, who are typically drawn from academia and return to academia, have markedly different incentives than
those of a professional politician. Typically, though not always, the fact that our professional reputations as economists
were at stake circumscribed what was said - we could not just be political hacks - and encouraged us to work for the
adoption of economic policies that were consistent with economic principles.

When the President was re-elected, he asked me to continue to serve as Chairman of the Council of Economic Advisers
for another term. But | had already been approached by the World Bank, to be its senior vice president for development
policy and its chief economist. America's economic policy had been successfully redefined, and the economy was
performing well. There were many problems yet to be addressed, such as putting social security on a sound financial
footing, but | was not optimistic about making progress on most of them in the coming years, given the Republican
control of Congress. The challenges and the opportunities in the developing world seemed far greater. | had always
wanted to return to the problems of development, and though | had had many visits to developing countries in the
twenty five years since leaving Kenya, | had not really been immersed in their problems.

| had no strong agenda, other than doing what | could to promote the development of these countries, in ways which did
as much as possible to eliminate poverty. But as | quickly became engrossed in the problems of development, a variety of
issues surfaced, the most important of which was the intellectual framework with which development was to be pursued.
In a recent article in Atlantic Month/)A2 | described a trip to Ethiopia, where | saw the IMF advocate policies of financial
market liberalization which made no sense, in which it argued that the countries budget was out of balance - when in my
estimate that was clearly not the case - and in which it had suspended its program, in spite of that country's first rate
macro-economic performance. More broadly, the IMF was advocating a set of policies which is generally referred to
alternatively as the Washington consensus, the neo-liberal doctrines, or market fundamentalism, based on an incorrect
understanding of economic theory and (what | viewed) as an inadequate interpretation of the historical data. The IMF was
using models that failed to incorporate the advances in economic theory of the past twenty five years, including the work
on imperfect information and incomplete markets to which | had contributed. Most importantly, they had departed from
the mission for which they had been founded, under the intellectual guidance of Keynes - they actually promoted
contractionary fiscal policies for countries facing an economic downturn - and they advocated polices like capital market
liberalization, for which there was little evidence that growth was promoted, while there was ample evidence that such
policies generated instability.

As an academic | was scandalized; as a former adviser to the President who had helped design a "third way" for the
United States - a view of the role of government that was markedly different from that envisioned by the Washington
consensus - | was particularly disturbed by the role of the US government (or more accurately, the US Treasury) in
pushing these views.

If the IMF had only pushed its views - misrepresenting them as the lessons of economic orthodoxy, describing them as if
they were Pareto dominant (that is, they were policies which would make everyone better off, so that there were no
trade-offs), rather than the policies which reflected the perspectives and interests of particular groups within society -
that would have been bad enough. But all too often they used their economic power effectively to force countries to
adopt these policies, undermining democratic processes. As someone who had grown up in mid-America, strongly
inculcated with democratic values, | found this hard to accept; and even more so because the IMF's own governance was
so dissonant with democratic principles (a single country has an effective veto; countries like China Rage FBQ%O of 1361.
underrepresented, the "governors" of the IMF, those responsible for its decisions, finance ministers and the heads of the
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central banks, are hardly representative, and the heads of the central banks themselves are typically not directly
democratically accountable).

With the East Asia crisis, my disagreements with the Fund came to a head. The Fund's policies seemed neither to accord
with an understanding of the crisis countries (several of which | had studied closely during my East Asia Miracle project)
and what | viewed as basic economics, especially as it had come to incorporate concerns about asymmetries of
information and bankruptcy, corporate governance and finance, with which | had long been concerned. | argued against
their prescriptions, and those within the World Bank broadly agreed. But | made little headway with the Fund. There
seemed to be no way out other than to bring the issues out into the public - and since as a democrat, | believed that there
should be public discussion of such issues, | had few misgivings. | believe the public pressure that was generated did
work; the counterproductive policies of excessive monetary and fiscal stringency were eased.

A third set of controversies was opened up as the World Bank began its ten year review of the transition of the former
Communist countries to the market. The failures of the countries that had followed the IMF shock therapy policies - both
in terms of the declines in GDP and increases in poverty - were even worse than the worst that most of its critics had
envisioned at the onset of the transition. There were clear links between the dismal performances and the particular
policies that the IMF had advocated, such as the voucher privatization schemes and excessive monetary stringency. Other
failures were related to the inadequate attention given to issues of corporate governance (the importance of which had,
for instance, been stressed in my earlier theoretical work (see Stiglitz, 1985a). Meanwhile, the success of a few countries
that had followed quite different strategies suggested that there were alternatives that could have been followed. Again,
while the IMF defended its previous policies, | believe that the clear lessons that were drawn from these experiences did
have some impact on policy prescriptions going forward.

| left the World Bank in January 2000. The US Treasury had put enormous pressure on the World Bank to silence my
criticisms of the policies which they and the IMF had pushed, and though the President of the World Bank agreed with the
stances | took on most of the issues, he was, | think, less comfortable about open discourse of these issues. | had come
to the World Bank under an agreement that | would be more than a corporate spokesperson, that | could speak out on
the relevant issues, in a responsible way. | believed, in part, that the credence that would be given to what | said - and my
ability to advance the development agenda - depended in part on the perception that | was expressing my views, not just
repeating the institution's official views. Under Treasury pressure, it was impossible to maintain this kind of
independence, which had been a hallmark of the World Bank's research division, at least from the time that it achieved
international prominence under the leadership of Hollis Chenery. | was, in any case, ready to return to academia - when
President Clinton had asked me to be his adviser, it had been my intention to come to Washington for only two years; |
had stayed seven, and although | had managed in that period to carry out a moderate research program, | had had my fill
of bureaucracy. Still, it was a great disappointment to me that my own government should have gone so much against
the principles for which | believed it stood, including transparency and the importance of the role of government. (My
conversations with the President convinced me that he himself supported both my stances and the values that underlay
them, but that the US Treasury often did not adequately inform him about the policies they were advocating, let alone ask
for his approval.)

The experiences during the seven years in Washington have helped shape my activities since then. | helped found the
Initiative for Policy Dialogue, with support of the Ford, Rockefeller, McArthur, and Mott Foundations and the Canadian and
Swedish government, to enhance democratic processes for decision making in developing countries, to ensure that a
broader range of alternative are on the table and more stakeholders are at the table. This effort has enlisted the support
of dozens of economics and other social scientists throughout the world, in a set of task forces that are intended to lay
out alternative policy alternatives in a wide range of areas, and has conducted policy dialogues bringing together
academics, government officials, NGO's, labor leaders, and the press in a number of countries, including Serbia, Nigeria,
Viet Nam, and the Philippines. Both through the Initiative for Policy Dialogue and independently, | h&RRgEHRL AT d3tke
an active role advising governments on a broad range of issues, from the role of monetary policy under dollarization
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(Ecuador) to the reform of social security systems and second and third generation reforms in China, to the lessons that
can be drawn from the past failures and successes for privatization, to the design of macro-economic responses to an
economic slowdown.

| have also continued to work actively to change the international economic arrangements, including the international
institutions, to make them more transparent, to ensure that the policies that they have been pushing reflect the interests
and concerns of the developing countries, and especially the poor within those countries, as well as the advances in
economic science of the past quarter century. | have been pleased with the progress that has occurred: perspectives,
such as greater reliance on bankruptcy and standstills, that | had long advocated have now either been adopted or are at
the center of the policy debate. But much remains to be done, and | anticipate that pushing this agenda will occupy much
of my time in the years ahead.

My research agenda too has been greatly affected by these experiences. While | have continued the research program on
the economics of information - | have recently completed a book with my long time collaborator Bruce Greenwald which
explores more fully the implications of information economics for macro-economics, and monetary theory in particularZ
- | have turned more of my attention to an analysis of the role of information and incentives in political processes, as well
as continuing my work on development more generally. (Stiglitz, 2001c.) Another major area of research involves the
continuing analysis of the appropriate role of the state in the economy; in particular, how to design policies which
combine concerns for economic efficiency, social justice, individual responsibility, and liberal values.
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one could be made better off without making anyone worse off. (Stiglitz, 1998b). Within this framework, it became clear that Ramsey's analysis
of optimal commodity taxes made little sense; only if the government could not impose income taxes as well as commodity taxes (as was the
case in some developing countries) was it of much relevance. (Atkinson and Stiglitz, 1976).
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1985b). On the other hand, | argued against the use of market interest rates for project evaluation. (Stiglitz 1982e, Arrow et al., 1996). When |
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Office of Management- and -Budget for project and regulatory evaluations.
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strategies. | showed that, were markets perfect, one could take advantage of the special treatment of capital gains taxes to avoid all taxation.
(See Stiglitz, 1983a.) Though a variety of provisions of the tax code have been introduced to try to circumscribe such tax avoidance behavior,
they are imperfect. At a theoretical level, this led me to consider the general principles of tax avoidance (Stiglitz, 1985b), and had a great deal of
in- fluence on my thinking about the problems of tax reform, reflected both in my writing and the advice | gave both while at the Council of
Economic Advisers and the World Bank. (See Stiglitz, 1997b, 1998a).
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12. Greenwald and Stiglitz (1989, 1995).
13. Greenwald, Stiglitz, and Weiss (1984)
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15. See Stiglitz (1997b, 1998a) for brief descriptions of some of my views concerning these experiences.
16. See Stiglitz (2001a).

17. See Greenwald and Stiglitz (1999).
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June 21, 2013

Via Electronic Delivery

Ms. Marlene H. Dortch, Secretary
Office of the Secretary

Federal Communications Commission
445 12™ Street, SW

Washington, DC 20554

Re:  Rural Telecommunications Group, Inc.
Comment Filing on Spectrum Holdings, Incentive Auction, Device
Interoperability and Data Roaming
WT Docket No. 12-269, GN Docket No. 12-268, WT Docket No. 12-69 and
WT Docket No 05-265

Dear Ms. Dortch:

Because of the relevance of the information included in the attached Comments filed on
June 17, 2013 by the Rural Telecommunications Group, Inc. (“RTG”) in the Commission’s 17"
Mobile Wireless Competition Report Proceeding (WT Docket No. 13-135), RTG hereby
requests that the Commission also associate the comments with the above-captioned
proceedings.

Please do not hesitate to contact me with any questions.

Respectfully submitted,

Rural Telecommunications Group, Inc.

By:  /s/ Daryl A. Zakov

Daryl A. Zakov

Bennet & Bennet, PLLC
6124 MacArthur Boulevard
Bethesda, MD 20816
(202) 371-1500

Its Attorney
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SUMMARY

The Rural Telecommunications Group, Inc. (“RTG”) submits these comments to assist
the Federal Communications Commission (“FCC” or “Commission”) in analyzing the degree of
competition that exists in the mobile wireless industry today. Specifically, RTG suggests four
policy changes that, if adopted, could significantly increase the level of competition in the sector.
RTG’s comments cover: (1) spectrum caps in general as well as spectrum aggregation limits as
part of future FCC spectrum auctions; (2) device interoperability; (3) barriers to a carrier
procuring devices; and (4) barriers to a carrier obtaining commercially reasonable data roaming
rates.

RTG’s recommendations for improving competition in the mobile wireless sector are
quite simple. First, in order to ensure that no fewer than four (healthy) competitors are able to
prosper in any particular market, RTG asks the FCC to prohibit any carrier from holding more
than 25% of suitable and available spectrum or more than 40% of the suitable and available
spectrum below 1 GHz. Because spectrum is a finite resource, RTG also proposes that each new
FCC spectrum auction, especially those involving prime, low-band frequencies like the 600 MHz
Band, include reasonable spectrum caps that prevent incumbent players from amassing excessive
amounts of low-band spectrum and foreclosing existing and new market entrants from accessing
newly released low-band licenses. Second, with respect to mobile device interoperability, the
Commission should mandate that all mobile devices be fully interoperable within any band with
paired spectrum, including the 700 MHz Band and the future 600 MHz Band. Third, because
American consumers generally desire to combine their mobile device of choice with their service
provider of choice, the FCC should impose rules that prevent mobile device manufacturers from
limiting the sale of products and devices to any person (or through any serving carrier) based

purely on the geographic location of that person or the serving carrier. Fourth and finally, after
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recognizing that access to data roaming is only half the battle faced by small and rural carriers,
the Commission must take definitive steps to define a commercially unreasonable data roaming
rate. Based on years of industry observation, RTG proposes that any wholesale data roaming
rate that is higher than a MVVNO, reseller or retail rate offered by the same serving carriers
should be labeled as de facto commercially unreasonable.

By adopting any of these policy recommendations, the Commission can increase the
number of competitors in a market, or level the competitive playing field so that large firms are
not always given systemic advantages, or both. An increase in competition, generally speaking,
leads to more choices for consumers, which in turn routinely leads to lower prices, better
customer service, and a diverse and sophisticated selection of product and service offerings. All
of these things are important for every American, but they are especially important for those
Americans who live, work or travel in rural markets where there is already a diminished level of

choice.
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Before the
Federal Communications Commission
Washington, D.C. 20554

In the Matter of

Wireless Telecommunications Bureau Seeks WT Docket No. 13-135
Comment on the State of Mobile Wireless
Competition

N N N N N

To: The Commission

COMMENTS OF RURAL TELECOMMUNICATIONS GROUP, INC.

The Rural Telecommunications Group, Inc. (“RTG™)* files these comments in response
to the Federal Communications Commission’s (“FCC” or “Commission”) public notice (“Public
Notice”) requesting data and public input that will help the FCC draft the Seventeenth Report on
mobile competition.? Upon the release of the Sixteenth Report, Acting FCC Chairwoman
Mignon L. Clyburn noted that since the release of the most recent competition report, the number
of Americans with access to two or fewer mobile providers had increased by over 600,000 and

that the number of Americans still without any type of mobile service option topped 400,000.°

' RTG is a 501(c)(6) trade association dedicated to promoting wireless opportunities for rural
telecommunications companies who serve rural consumers and those consumers traveling to rural
America. RTG’s members are small businesses serving or seeking to serve secondary, tertiary, and rural
markets. RTG’s members are comprised of both independent wireless carriers and wireless carriers that
are affiliated with rural telephone companies. Each of RTG’s member companies serves fewer than
100,000 subscribers.

2 In the Matter of Wireless Telecommunications Bureau Seeks Comment on the State of Mobile Wireless
Competition, Public Notice, WT Docket No. 13-135, DA 13-1139 (released May 17, 2013) (“Public
Notice™).

® In the Matter of Implementation of Section 6002(b) of the Omnibus Budget Reconciliation Act of 1993,
Annual Report and Analysis of Competitive Market Conditions With Respect to Mobile Wireless,
Including Commercial Mobile Services, Sixteenth Report, Statement of Commissioner Mignon L.
Clyburn, WT Docket No. 11-186 (Terminated), FCC 13-34 (released March 21, 2013) (Sixteenth Report).

1
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The central purpose of the Public Notice is to determine, as accurately as possible, the level of
competition in the U.S. mobile industry. When millions of Americans have either no access to
the specific service being studied or have a choice of only two or fewer providers (typically the
dominant “Twin Bells” of Verizon Wireless and AT&T), this is direct evidence that competition
itself is severely threatened. The numbers speak for themselves.

Regardless of the level of technological sophistication offered by today’s mobile devices,
the capacity of the underlying networks supporting those mobile devices, or the creativity and
efficiency of the software and “apps” utilized by those mobile devices and networks, it is all
meaningless to everyday Americans if at the end of the day those mobile wireless services are
either completely unavailable due to lack of access in a particular rural market, or the mobile
wireless services are offered by so few commercial providers in a given market as to make the
term “competition” inapplicable on its face.

Rather than focus on raw data on coverage and service provider density, RTG uses these
comments to discuss four specific input and downstream segments that have a disproportionate
impact on domestic mobile wireless competition, especially for rural Americans. Specifically,
RTG will explain how competition has consistently eroded in the domestic mobile wireless
marketplace due to: (1) an over-concentration of spectrum in the hands of certain providers; (2)
a lack of mobile device interoperability; (3) the inability of small and rural service providers to
procure certain, highly-desirous mobile devices; and (4) the continued inability of small and rural
mobile carriers to secure commercially reasonable data roaming rates in a timely manner. By
formulating policies that address each of these input segments, the Commission can make
tremendous strides (in a relatively short period of time) to foster higher levels of marketplace

competition.
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. INSTITUTING A PERCENTAGE-BASED SPECTRUM CAP ON THE TOTAL
AMOUNT OF SPECTRUM ONE CARRIER CAN HOLD IN A GIVEN MARKET
WILL ALLOW MORE CARRIERS TO ENTER THE MARKETPLACE AND
REMAIN COMPETITIVE FOR THE LONG TERM.

Spectrum is a finite resource, and there is a general consensus among industry players,
regulators and consumers that more spectrum needs to be re-purposed and dedicated solely to
support commercial mobile wireless services. However, even the prospects of new FCC
spectrum auctions do not change the fact that: (1) the current pool of licensed spectrum
designated only for commercial mobile wireless use is inadequate to support the forecasted
growth of broadband applications and is not distributed in a manner that supports a competitive
marketplace that encourages an increase in market players and a correlating decrease in the retail
rates consumers pay; and (2) the only way to maintain some degree of equitable spectrum
distribution both now and in the future is for the FCC to institute a hard, percentage-based
spectrum cap on currently held licenses as well as a cap on how much newly licensed spectrum
an individual entity can win in FCC auctions, especially in low-frequency bands like the 600

Megahertz (“MHz”) Band.

A. Promotion of Marketplace Competition Necessitates the Adoption of a Bright
Line, Percentage-Based, Spectrum Cap Applicable to All Carriers

RTG has been a long-time proponent of Commission rules that impose sensible limits on
the amount of licensed spectrum commercial mobile wireless carriers can hold in any given

market.* Both the Commission® and the U.S. Department of Justice (“DOJ”)® have recognized

* In the Matter of Policies Regarding Mobile Spectrum Holdings, Comments of the Rural
Telecommunications Group, Inc., WT Docket No. 12-269 (filed November 28, 2012) (“Spectrum Cap
Comments”) at pp. 1-2.

> In the Matter of Applications of AT&T Inc. and Deutsche Telekom AG for Consent to Assign or Transfer
Control of Licenses and Authorizations, Order, WT Docket No. 11-65, DA 11-1955 (released November
29, 2011) at  3; see http://transition.fcc.gov/transaction/DA-11-1955.pdf.
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the competitive harms that result from a degree of spectrum concentration that would result in
less than four nationwide carriers. In order to foster competition between no fewer than four
separate carriers in each market, the FCC should prohibit any carrier from holding more than
25% of suitable and available spectrum or more than 40% of the suitable and available spectrum
below 1 Gigahertz (“GHz”). “Suitable and available spectrum” should include at this time the

following spectrum:

e Cellular (824-849 MHz, 869-894 MHz) (50 megahertz total).

e Personal Communications Service (PCS) (1850-1915 MHz, 1930-1995 MHz) (130
megahertz total).

e Specialized Mobile Radio (SMR) (817-824 MHz, 862-869 MHz) (14 megahertz total).

e 700 MHz Band (698-757 MHz, 776-787 MHz) (70 megahertz total).

e Advanced Wireless Services-1 (AWS-1) (1710-1755 MHz, 2110-2155 MHz) (90
megahertz total).

e Broadband Radio Service (BRS) (2618-2673.5 MHz) (55.5 megahertz total).

e Wireless Communications Service (WCS) (2305-2315 MHz, 2350-2360 MHz) (20
megahertz total).

The following bands should be considered suitable and available in the near future:

AWS-4 (2000-2020 MHz, 2180-2200 MHz) (40 megahertz total).

AWS-2 (1915-1920 MHz, 1995-2000 MHz) (10 megahertz total).

AWS-3 (2155-2180 MHz) (at least 35 megahertz available).

DTV Channels 14-51 (470-698 MHz) (up to 228 megahertz available, depending on
outcome of the incentive auction).

The Commission should adopt a process that will allow it to add newly allocated spectrum bands
to its list of suitable and available spectrum on a timely basis. Such spectrum should be
announced as suitable and available when long-form applications are due for the auction of such
spectrum. However, as discussed in greater detail below, the extent to which individual carriers

can participate in these future FCC auctions, including the 600 MHz Band “forward” auction,

® United States of America, Department of Justice, Antitrust Division, et. al. vs. AT&T Inc., T-Mobile
USA, Inc., and Deutsche Telekom AG, Amended Complaint, Civil Action No. 11-01560 (ESH) at | 36;
see http://www.justice.gov/atr/cases/f275100/275128.pdf.
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must be limited based on a particular carrier’s inventory of low-band and high-band spectrum
just prior to the beginning of the auction.

Under RTG’s proposal, once new spectrum aggregation rules are promulgated, licensees
exceeding the 25% or 40% cap will have 18 months to divest themselves of excess spectrum, or
alternatively, keep the excess spectrum on a “grandfathered” basis provided certain conditions
are adhered to.” The objective of a two-tier, percentage-based spectrum cap is simple: it will
ensure that American consumers in all markets benefit from the competitive presence of at least
four, spectrum-healthy, facilities-based mobile wireless carriers.

B. The Commission Should Institute Limits on How Much Spectrum Carriers Can
Win at FCC Auction for Newly Licensed Spectrum.

The Commission noted in the Sixteenth Report that VVerizon Wireless, AT&T, T-Mobile,
Sprint and Clearwire “hold close to 80 percent of all spectrum, measured on a MHz-POPs basis,

8 Additionally, according

that is potentially usable for the provision of mobile wireless services.
to a recent DOJ filing, the Twin Bells of AT&T and Verizon Wireless already control no less
than 78% of the suitable and available spectrum below 1 GHz in the United States.® But perhaps
most importantly, DOJ has concluded that “it is important that the Commission devise policies

that address the allocation of low-frequency spectrum” and that these new policies, particularly

when applied to the “auction of new low-frequency spectrum, can potentially improve the

’ Spectrum Cap Comments at p. i.
8 Sixteenth Report at 7 118.

® In the Matter of Policies Regarding Mobile Spectrum Holdings, Ex Parte Submission of the United
States Department of Justice, WT Docket No. 12-269 (filed April 11, 2013) (“DOJ Ex Parte”) at p. 14.
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competitive landscape by preventing the leading carriers from foreclosing their rivals from
access to low-frequency spectrum.”°

The 600 MHz Band forward auction, tentatively planned for late 2014, represents the last
great swath of sub 1 GHz spectrum that can be harnessed by the country for commercial mobile
wireless use. Former FCC Chairman Julius Genachowski has called the 600 MHz Band “highly
desirable”** for mobile broadband while carriers like Verizon Wireless have long acknowledged
the operational benefits of low band frequencies (including the 600 MHz Band) over higher
frequency bands.* DOJ correctly determined that “spectrum policies that promote competition
and enhance the potential for entry and expansion in the wireless market play a vital role in
protecting, and indeed enhancing, the competitive dynamic to the benefit of American
consumers.”*® But a straight-up forward auction of 600 MHz Band licenses, without certain
limits imposed on legacy carriers, “may not lead to market outcomes that would ordinarily
maximize consumer welfare due to the presence of strong...wireless incumbents.”** The rules
for the forward auction of 600 MHz Band spectrum should be a logical extension of those
concepts previously introduced by RTG: namely, all legacy carriers, whether AT&T or Verizon

or any other carrier large or small, should be precluded from controlling more than 40% of all

suitable and available low-band spectrum (below 1 GHz) in any given market. The debate over

1094,

' “Winning the Global Bandwidth Race: Opportunities and Challenges for Mobile Broadband,” Prepared
Remarks of FCC Chairman Julius Genachowski, University of Pennsylvania — Wharton, Philadelphia, PA
(October 4, 2012).

' Presentation by Tony Melone, Senior V.P. and CTO of Verizon Wireless, Wells Fargo Securities
Technology, Media and Telecom Conference (November 10, 2010) at pp. 12-13;
http://www22.verizon.com/investor/DocServlet?doc=event_1005_colpre.pdf.

¥ DOJ Ex Parte at p. 8.

“1d. at p. 10.

Page 1079 of 1361.



whether to institute some type of spectrum cap or bidding rules in the forward auction of 600
MHz Band spectrum is not about the Twin Bells versus the other two national carriers (Sprint
and T-Mobile), but rather, it is about whether any individual carrier should be restricted from
amassing excessive amounts of new spectrum that is universally recognized as being highly
conducive for mobile broadband operations.

1. MANDATING DEVICE INTEROPERABILITY THROUGHOUT ALL OF THE
700 MHZ BAND AND THROUGHOUT ALL NEW SPECTRUM BANDS
AUCTIONED BY THE FCC IN THE FUTURE WILL REDUCE EQUIPMENT
PRICES FOR ALL MARKET PLAYERS AND ALLOW CONSUMERS
GREATER FLEXIBILITY TO PORT DEVICES BETWEEN CARRIERS.

RTG concurs with Acting Chairwoman Clyburn that the “current lack of interoperability,
in the lower 700 MHz band, is impeding the deployment of competitive options for
consumers.”*® The decision by the Commission to extend the interim construction benchmark
dates for Lower 700 MHz Band A Block licensees'® and B Block licensees'” is a direct result of
the inability of 700 MHz licensees to satisfy their interim construction benchmark deadlines due
to the Lower 700 MHz Band ecosystem allowing the creation and development of mobile
devices with LTE band classes that purposefully exclude certain license blocks. The creation of

sub-set band classes is a recent phenomenon — it never materialized in the Cellular, PCS and

AWS-1 Bands -- but such classes have already hindered the ability of small and rural carriers to

' In the Matter of Expanding Economic and Innovation Opportunities of Spectrum Through Incentive
Auctions, Statement by Commissioner Mignon L. Clyburn, GN Docket No. 12-268, FCC 12-118
(released October 2, 2012).

'®In the Matter of Wireless Telecommunications Bureau Seeks Comment on Requests for Waiver and
Extension of Time to Construct 700 MHz A and B Block Licenses, Public Notice, “Wireless
Telecommunications Bureau Extends 700 MHz A Block Licensee Interim Construction Benchmark
Deadline Until December 13, 2013,” WT Docket No. 12-332, DA 13-210 (released February 13, 2013).

" In the Matter of Wireless Telecommunications Bureau Seeks Comment on Requests for Waiver and
Extension of Time to Construct 700 MHz A and B Block Licenses, Public Notice, “Wireless
Telecommunications Bureau Extends 700 MHz B Block Licensee Interim Construction Benchmark
Deadline Until December 13, 2013,” WT Docket No. 12-332, DA 13-680 (released April 10, 2013).
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acquire mobile devices. As will be explained in greater detail in the next section regarding
device exclusivity, the mobile device subsector is plagued by a troublesome axiom: vendors
who design, test and manufacture mobile wireless devices will only produce a specific type of
mobile device if there is sufficient demand by mobile carriers, and furthermore, that critical mass
of demand for broadly inclusive band classes such as LTE Band Class 12 is thwarted when
“exclusive” band classes such as LTE Band Class 17 favored by AT&T and LTE Band Class 13
favored by Verizon Wireless are developed and those carriers with 700 MHz Band licenses
outside of those band classes are unable to stimulate enough demand to warrant mobile device
manufacturers to actually produce devices using the more broadly inclusive band classes.
Correcting the industry-wide problem of a palpable lack of interoperability for LTE
devices involves a simple, two-part solution. First, the Commission must issue an order
requiring that all mobile devices manufactured for operation in the Lower 700 MHz Band be
fully interoperable across all paired spectrum within that band. The Commission’s notice of
proposed rulemaking on mobile device interoperability in the 700 MHz Band has been open for
over a year,® and the device procurement difficulty experienced by small and rural carriers has
snowballed into delayed LTE network launches and fewer retail choices for consumers, all of
which is harmful to effective competition. The second part of the solution to help reduce the
“Tower of Babel” atmosphere brought upon by multiple band classes covering multiple
frequencies is to have the Commission mandate that all devices that will be operational in any
new commercial mobile wireless spectrum auctioned in the future, including the 600 MHz Band,
be fully interoperable across the entire licensed band. Commission policies should be designed

to benefit America’s paying consumers, and rules mandating universal mobile device

'8 In the Matter of Promoting Interoperability in the 700 MHz Commercial Spectrum, Notice of Proposed
Rulemaking, WT Docket No. 12-69, FCC 12-31 (released March 21, 2012).
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interoperability within a particular spectrum band do just that by allowing a consumer to more

easily port a device away from one service provider to another. When the element of device

interoperability is removed from a consumer’s equation on what device to choose, he or she can
then focus on the truly important distinguishing elements such as price, customer service, and
local coverage. If a carrier, whether large (like AT&T and Verizon Wireless) or small (like RTG
members) is unable to provide the services that truly matter to a paying subscriber, that customer
should have the freedom to bring his or her mobile device to a competing carrier and not feel like

a hostage solely because that recently purchased (and expensive) smartphone or tablet does not

work on adjacent frequencies. RTG is confident that once intra-band device interoperability

becomes common place, one barrier to entry for carriers will be erased and one barrier to
migration for consumers will also disappear.

I1l.  DETRIMENTAL EXCLUSIVITY AGREEMENTS BETWEEN MOBILE
CARRIERS AND MOBILE DEVICE VENDORS HAVE BEEN REPLACED BY
VOLUME ORDER LIMITS IMPOSED BY MOBILE DEVICE VENDORS
WHICH PREVENT SMALL AND RURAL MOBILE CARRIERS FROM
OFFERING HIGHLY-SOUGHT MOBILE DEVICES.

While traditional factors such as price, local coverage and customer service are still
guiding factors that influence a particular consumer’s choice of mobile wireless carrier, they are
by no means the only influences. Americans today, especially younger Americans who are more
likely to switch between providers,*® are also heavily influenced by whether the prospective new

carrier of choice offers specific mobile devices operating specific mobile platforms. The prickly

matter of device exclusivity agreements between large carriers (like AT&T) and mobile device

¥ “Mobile Trends: Consumer Views of Mobile Shopping and Mobile Service Providers,” White Paper
by Oracle, released April 2011); http://www.oracle.com/us/industries/communications/oracle-atg-mobile-
wp-345770.pdf (““Younger consumers tend to jump around more frequently from one mobile provider to
the next. 30 percent of respondents ages 18 to 34 have purchased mobile services from two or more
providers in the past five years. By comparison, 22 percent of those ages 35 to 54 and 19 percent of those
ages 55 and older have used multiple providers. 20 percent of consumers ages 18 to 34 said they are
likely to leave their current mobile provider in the next 12 months.”) at p. 10.
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manufacturers (like Apple) has not disappeared from the industry; it has merely moved
downstream to impact the smallest of the nation’s mobile carriers who are often located in rural
markets serving rural consumers.

When Apple ceased its exclusive distribution agreement with AT&T in 2011 and started
selling the iPhone through Verizon Wireless (and later Sprint, T-Mobile and other large and mid-
size carriers), it revealed an interesting insight into the relationship between consumer choice and
specific mobile devices/platforms. For example, in a survey conducted by ChangeWave
Research, in the final months of the AT&T/Apple exclusivity period in 2011, one-in-four (26%)
AT&T iPhone subscribers surveyed responded that they would switch specifically to Verizon
Wireless once it began selling the iPhone.?® By point of comparison, only 15% of all AT&T
subscribers, regardless of the device they were using, were willing to leave AT&T for another
service provider. This means that all other factors being equal, a significant number of Apple
iPhone consumers wanted to keep using the iPhone but were unable to go to another carrier until
AT&T lost its rights to exclusivity. A more recent survey by ChangeWave Research noted that
54% of future smartphone buyers in America “are committed to buying the iPhone.”**

While these surveys clearly show that Americans have an intense love affair with the
Apple iPhone, American mobile wireless consumers desire equally the ability to pair their
“device of choice” with their “service provider of choice.” For example, this April, a news

report surfaced showing that at least 250,000 consumers pre-registered with T-Mobile in order to

secure the Apple iPhone 5, despite the fact that by this time well over a dozen carriers in the

20 «“New Survey Shows Verizon iPhone Will Have Major Impact on U.S. Wireless Service Providers,”
Paul Carton, Vice President of Research, ChangeWave Research, (January 13, 2011);
http://investorplace.com/2011/01/impact-verizon-apple-iphone-wireless-service-providers/.

2 “ChangeWave Research Points to Massive Smartphone Buying Wave,” MobileMarketingWatch,
(January 12, 2012); http://www.mobilemarketingwatch.com/changewave-research-points-to-massive-
smartphone-buying-wave-20347/.

10
Page 1083 of 1361.



United States had distribution and sales agreements with Apple to sell the iPhone.* According
to the news report, which relied upon an internal T-Mobile communication, 80 percent of those
pre-registering to acquire a new iPhone were already T-Mobile customers. This means that
hundreds of thousands of T-Mobile subscribers wanted to obtain an iPhone, but were willing to
wait in order to use it with T-Mobile service. The news report also reported that 50,000 of those
pre-register requests were from subscribers with service on a competitor of T-Mobile’s. This
means that most, if not all, of those 50,000 consumers could already purchase an Apple iPhone
on a host of other service providers, but they wanted to use it with T-Mobile as the underlying
carrier.

Accordingly, there is substantial evidence demonstrating that American consumers, and
rationally so, want the ability to purchase the mobile device of their choosing but also have a
choice in the underlying service provider. Unfortunately, many rural mobile carriers in the
United States today are not only unable to offer the Apple iPhone and other recently launched,
popular devices, but those very same carriers are sometimes the only mobile service provider
with actual coverage in remote, rural locations. This means two, equally disturbing, things: (1)
rural carriers, despite any competitive advantages they may have when it comes to price, local
coverage and customers service, are skipped over by local consumers because they happen to not
sell a specific product and this severely impacts their ability to compete on a level playing field;
and (2) rural consumers are harmed because without the local, rural carrier’s ability to offer a
specific device, all of the associated applications and services are completely and utterly out-of-
reach. In other words, certain rural consumers throughout the U.S. are treated differently and

denied devices and services solely because of where they live. The demand by local consumers

22 “eaked Memo Shows 250K Have Pre-Registered for T-Mobile’s Apple iPhone 5,” PhoneArena (April
9, 2013); http://www.phonearena.com/news/L eaked-memo-shows-250K-have-pre-registered-for-T-
Mobiles-Apple-iPhone-5_id41711.

11
Page 1084 of 1361.



and rural carriers is there today. Latent demand has always been there. However, impeding the

sale in rural America of devices like the iPhone is the reluctance of the vendors to sell those

devices in quantities that are not as large (and never will be as large) as those commandeered by
the country’s largest mobile wireless carriers. This anti-competitive situation is the corollary to
the band class and device interoperability situation discussed earlier: there is a small segment of
carriers who are denied access to equipment and devices, but often times they are the only
carriers available to rural consumers residing in those markets. By mandating device
interoperability and preventing device vendors from discriminating against consumers just
because of where they live, the Commission can make tremendous strides in removing mobile
devices as an input segment that unnecessarily forces consumers to choose between fewer
carriers then they would otherwise choose from.

IV.  ACCESS TO DATA ROAMING AGREEMENTS DOES NOT ALWAYS
GUARANTEE THAT CARRIERS ENJOY COMMERCIALLY REASONABLE
DATA ROAMING RATES.

Rural mobile wireless carriers are disproportionately more reliant upon roaming
compared to nationwide carriers and even regional carriers. This is so because after their
appearance over a quarter-century ago, and after swift adoption by several generations of
Americans, “cell phones” are expected to work just like home from coast-to-coast and
everywhere in between. While nationwide carriers like the Twin Bells with deep spectrum
resources and several decades of a head-start in building out networks rely less on roaming to fill
in gaps nationwide, small and rural carriers with more modest spectrum holdings in smaller
geographic markets and with less economies of scale and scope need roaming access to the
mobile networks of other carriers in order to offer to their current and prospective customers a
compelling nationwide footprint. For years larger carriers could strong-arm smaller and rural

carriers in roaming negotiations or just deny access to data roaming altogether. Thankfully, in
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2011, the Commission adopted the Second Report and Order, which mandated that serving
carriers extend data roaming to requesting carriers on commercially reasonable terms and
conditions.”® While access to data roaming (at least while using 2G and 3G networks — the jury
is still out for 4G LTE networks) seems to no longer be a problem, the wholesale prices that are
frequently charged to smaller and rural operators to access data roaming services are far from
commercially reasonable. Retail data roaming prices, whether domestic or even international,
are fully transparent. Conversely, inter-carrier wholesale data roaming rates are almost
universally confidential in nature. Nonetheless, there is a widespread existence of inter-carrier,
wholesale data roaming rates which are higher than the rates paid by retail consumers and even
higher than the rates paid by resellers or MVVNOs for those very same network access services.
Given the fact that rural carriers need data roaming access nationwide in order to compete
effectively, and wholesale data roaming costs are eventually passed on to consumers, it makes it
relatively impossible for rural carriers to actually compete when a rural consumer can simply
walk across the street and purchase those same services from the roaming partner for less money.
This does not mean that the consumer is getting a good deal or making an honest apples-to-
apples comparison. Rather, the consumer is being forced to pay whatever the serving carrier is
demanding because any competing carrier dependent upon roaming is almost always paying
more for roaming access, and by default, forced to offer higher rate plans for all existing and
potential consumers. Mandating access to data roaming was only the first half of the battle to
create a level playing field in the realm of roaming access. The second and equally important
step is to make sure that all carriers across the country, large and small, offer commercially

reasonable wholesale data roaming rates. A very simple litmus test to determine whether a rate

% In the Matter of Reexamination of Roaming Obligations of Commercial Mobile Radio Service
Providers and Other Providers of Mobile Data Services, Second Report and Order, WT Docket No. 5-
265, FCC 11-52 (released April 7, 2011).
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is commercially reasonable is to ask whether the serving carrier’s own customers pay lower retail
rates for those same services. If the answer is yes, then the higher wholesale rates offered to
roaming partners are de facto commercially unreasonable. RTG supports industry initiatives and
FCC actions that would set a bright line limit on what constitutes commercially reasonable
wholesale data roaming rates, and in all instances those rates should never be higher than the
retail rates paid by consumers nor the wholesale rates paid by resellers and MVNOs.
V. CONCLUSION

With just a few modest changes to a handful of policies, the Commission can drastically
reduce barriers to competition that for the last few years have hindered the full potential of the
mobile wireless industry. Rural consumers and the rural carriers that serve them face a gauntlet
of obstacles that tilt the competitive playing field against them. Whether it is the Twin Bells
hoarding disproportionate amounts of spectrum or mobile device vendors limiting access to
interoperable or highly-coveted devices or crucial roaming partners denying access at
commercially reasonable roaming rates (or in many cases, all of the above) rural carriers are
constantly behind the proverbial eight ball. Ultimately, it is rural American consumers, many
without a meaningful choice of service providers, devices and competitive prices, who suffer.

RTG strongly supports the Commission’s meaningful, comprehensive examination of
industry competition. Only by looking under the hood with a trained eye can it properly

diagnose what is working properly and what needs fixing. By adopting the four relatively
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modest proposals detailed above, the Commission can watch the collective mobile wireless
industry accelerate to success through vigorous competition, and American consumers will reap

the benefits.

Respectfully submitted,
RURAL TELECOMMUNICATIONS GROUP, INC.

By: /s/ Caressa D. Bennet

Caressa D. Bennet

Daryl A. Zakov

Bennet & Bennet, PLLC
6124 MacArthur Boulevard
Bethesda, MD 20816-3210
(202) 371-1500

Its Attorneys

June 17, 2013
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Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, DC 20554

In the Matter of

Reexamination of Roaming Obligations of WT Docket No. 05-265
Commercial Mobile Radio Service Providers

and Other Providers of Mobile Data Services

N N N N N N N N N N N

COMMENTS IN SUPPORT OF THE
BLANCA TELEPHONE COMPANY
PETITION FOR RECONSIDERATION

MetroPCS Communications, Inc. (“MetroPCS”),* National Telecommunications
Cooperative Association (“NTCA”), NTELOS Holdings Corp. (“nTelos”), PRWireless, Inc.
d/b/a Open Mobile (“PRWireless”), Revol Wireless (“Revol”), Rural Cellular Association
(“RCA”), Rural Telecommunications Group, Inc. (“RTG”), and United States Cellular
Corporation (“U.S. Cellular”) (collectively, the “Commenters”), by their undersigned counsel
and pursuant to the November 21, 2011 Public Notice? issued by the Federal Communications
Commission (“FCC” or “Commission”) in the above-captioned proceeding, hereby respectfully

submit these comments in support of the Petition for Reconsideration (“Petition”) by Blanca

! For purposes of these comments, the term “MetroPCS” refers to MetroPCS Communications,
Inc. and all of its FCC license-holding subsidiaries.

2 As published in the Federal Register on December 1, 2011. 76 Fed. Reg. 74,721 — 74, 722
(Dec. 1, 2011).
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Telephone Company (“BTC”) of the Commission’s Second Report and Order in the above-
captioned proceeding.® For the reasons set forth in greater detail below, the Commenters support
the BTC Petition to adopt a “shot clock” for roaming negotiations because without a specific,
identifiable timeframe, a host carrier being asked to provide roaming services can delay, hinder
and ultimately undermine any potential roaming arrangement. In support, the following is
respectfully shown:

l. INTRODUCTION AND SUMMARY

The Commenters support BTC’s Petition, which requests that the Commission
“reconsider and reverse its decision declining to ‘adopt a time limit for roaming negotiations to
limit the opportunity for host carriers to delay in negotiating roaming agreements.””* Despite the
Commission’s laudable efforts to foster roaming arrangements and further promote consumer
access to nationwide mobile broadband service, the Second Report and Order does not impose a
sufficiently concrete timetable to incent nationwide carriers to negotiate commercially
reasonable agreements on a timely basis with small, rural and mid-tier carriers. Without a
specific timetable, the largest carriers — who have openly opposed the Commission’s roaming
rules -- will have the incentive and the ability to delay any roaming arrangement.”

This concern of the Commenters is neither academic nor hypothetical. Since the data

roaming rules went into effect in May of this year, the negotiation of data roaming agreements

® Reexamination of Roaming Obligations of Commercial Mobile Radio Service Providers and
Other Providers of Mobile Data Services, WT Docket No. 05-265, Report and Order, FCC 11-52
(rel. Apr. 7, 2011), 76 Fed. Reg. 26199 (May 6, 2011) (““Second Report and Order’” or “Order”).

% Blanca Telephone Company, Petition for Reconsideration in WT Docket No. 05-265, 5 (filed
June 6, 2011) (quoting the Commission’s Order, at 1 84) (“BTC Petition™).

® Indeed, Verizon has appealed the Second Report and Order. See Cellco Partnership d/b/a
Verizon Wireless v. FCC, Case No. 11-1135 (D.C. Cir. 2011).
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has not meaningfully progressed. The Commenters have experienced continued foot-dragging,
including unnecessary delays and stonewalling tactics, by large, nationwide carriers. The result is
the unavailability of data roaming to more customers serviced by rural, small, and mid-tier
carriers and reduced competition to the detriment of the public.

In order to remedy this problem, the Commission should expeditiously grant the Petition
and impose strict deadlines for carriers to put forth their best and final offers in the course of data
roaming negotiations. In doing so, the Commission would be emulating other successful
regulatory schemes where the existence of a shot clock or negotiating timetable has fostered the
prompt resolution of voluntarily negotiated commercial arrangements. With this change, the
Commission will help ensure that proper incentives are provided for the large, nationwide
carriers to “offer data roaming arrangements on commercially reasonable terms and conditions . .
1,6

. and avoid actions that unduly delay or stonewall the course of negotiations.

1. COMMISSION ACTION IS WARRANTED

The Second Report and Order recognizes the critical and increasing role that data
roaming plays in the wireless industry. The data roaming rules were adopted, inter alia, to
promote the deployment of mobile data networks through widespread availability of data
roaming capability.” Specifically, the Commission adopted provisions requiring nationwide
providers to offer data roaming arrangements on commercially reasonable terms and conditions,
and admonished carriers of their “duty to respond promptly to [negotiation] request[s] and avoid

8

actions that unduly delay or stonewall the course of negotiations.” While the Commenters

® Order at { 43.
"1d. at 1.
81d.at 42.
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appreciate the Commission’s efforts thus far, the lack of progress following the adoption of the
Second Report and Order clearly indicates that additional actions must be taken to ensure that
this duty is fulfilled by the large, nationwide providers.

Data roaming is absolutely crucial for small, rural and mid-tier carriers who do not have
nationwide footprints and are unlikely to be able to put such footprints together in the future due
to a lack of available resources and access to additional spectrum. The ability to offer
nationwide data service has become a necessity for wireless operators wanting to provide the
smartphones and data services demanded by their customers. As a result, non-nationwide
carriers have no choice but to rely on roaming agreements with the large, nationwide providers to
meet their customers’ needs. In addition, a sizable number of consumers select services based on
the handsets available,” and increasingly the handsets demanded by consumers are
smartphones.’® Studies show that customers are increasingly demanding smartphones, wireless

data usage is increasing exponentially,** and users expect to be able to use their wireless devices

% A Google study found that approximately 24 percent of consumers made their wireless
purchase decision solely on handsets, while 28 percent of consumers said both handset and
carrier influenced their purchase decision. Rita Chang, Proof that Handset Brands Help Sell
Wireless Plans, ADVERTISING AGE, Oct. 27, 2008, http://adage.com/article/news/proof-handset-
brands-sell-wireless-plans/132051/. A Consumer Union report found that found that 27% of all
respondents claimed to have a specific wireless handset in mind when they went shopping for a
new wireless phone. Best Cell Phone Service, CONSUMER REPORTS, Jan. 2010, available at
http://www.consumerreports.org/cro/magazine-archive/2010/january/electronics-computers/cell-
phone-service/overview/cell-phone-service-ov.htm.

19 Don Kellogg, In U.S. Market, New Smartphone Buyers Increasingly Embracing Android,
NIELSENWIRE, Sept. 26, 2011, http://blog.nielsen.com/nielsenwire/online_mobile/in-u-s-market-
new-smartphone-buyers-increasingly-embracing-android/ (stating that * [w]hile 43 percent of all
mobile subscribers in the US had a smartphone as of August, 56 percent of those who got a new
device in the last 3 months chose a smartphone over a feature phone.”).

1 see Amy Vernon, Mobile Data Surpasses Voice Traffic For First Time, HOTHARDWARE.COM,
Apr. 2, 2010, http://hothardware.com/News/Mobile-Data-Surpasses-Voice-Traffic-For-First-
Time/.
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to receive data services while they are roaming. In light of this evolving market, it is no surprise
that wireless service plans and new customer acquisitions are increasingly focused on
smartphones and data plans allowing nationwide use. Service providers that are unable to
provide competitive nationwide data usage plans are at a severe disadvantage in the wireless
marketplace. Inevitably, it ends up being small, rural or mid-sized providers that are unable to
obtain reasonable data roaming arrangements. Indeed, the inability of non-nationwide carriers to
offer nationwide data services in conjunction with many smartphone offerings has become the
latest competitive wedge being used by the largest carriers to further enhance their market
power. Ultimately, the lack of data roaming may force further consolidation in an already highly
concentrated industry.*?

While the Second Report and Order admonished carriers to “avoid actions that unduly

delay or stonewall the course of negotiations,”

the Commission failed to put any regulatory
teeth into such arguments by refraining from setting any timing benchmark or “shot clock” for
data roaming negotiations. This effectively places the burden on the carrier requesting roaming
(the “Requesting Carrier”) to demonstrate inordinate delay by the carrier from which roaming is
sought (the “Host Carrier”). Yet, it will be difficult for a Requesting Carrier to prove such
stonewalling in light of the unfortunate language in the Second Report and Order indicating that

some roaming negotiations may be so complex or fact-intensive that a negotiating timetable

could be inappropriate.** The nationwide carriers are certain to use this language as a shield,

12 Without data roaming, non-nationwide carriers would be forced into a “Hobson’s” choice —
withdraw from the market or only offer voice services. Either would reduce competition and
harm consumers.

13 Order at 1 42.

14 1d. at 84. This Commission concern is misguided given the current state of development of
roaming arrangements, especially with the largest carriers. The voice roaming market has

5
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particularly since the substantive requirement that carriers offer data roaming on “commercially
reasonable” terms is to be judged by the Commission on a “case-by-case basis, taking into
consideration the totality of the circumstances.”*® By creating this fact-intensive standard, the
Commission has inadvertently given Host Carriers an easy excuse for delay. The Commission
admonition against delay becomes hollow in these circumstances and any Host Carrier who
opposes roaming requirements stands to benefit from being intransigent. As noted in detail
below, the lack of progress in data roaming negotiations since the adoption of the Order
confirms this concern.

The core problem is that there is a complete lack of equal bargaining power at the data
roaming negotiating table and every incentive for the largest carriers to delay roaming
negotiations in order to gain a competitive advantage. The two largest nationwide providers,
having little or no incentive to cooperate with the smaller providers, take advantage of this
bargaining imbalance to undermine the prospects of an agreement being reached.’® The resulting
inability of small, rural and mid-tier wireless carriers to accommodate their customers’ requests
for data services when they travel, severely inhibits their ability to compete even in markets

where they have network operations. In this environment, the lack of specific measurable

evolved to the point where certain forms of voice roaming agreements are widely used
throughout the industry. And now, these agreements have been adapted to 2G and 3G data
roaming. This means that many of the technical issues raised in the early stages of the data
roaming debate have been addressed as data agreements have started to emerge. 4G roaming
agreements are less prevalent and present some additional issues at this time, but such
arrangements would be built on already existing frameworks and should be able to be resolved in
a relatively short time frame.

15 Order at  85.

'8 For instance, in roaming negotiations with one of the Commenters, a large national carrier
indicated that it wasn’t interested in the roaming revenue it would receive; it wanted the
Requesting Carrier’s customers.
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timeframes provides a fertile ground for the largest national carriers to delay any agreement. As
noted by BTC, these are the precise harms that the Commission was seeking to minimize or
avoid in its Second Report and Order.*’

I11. ROAMING NEGOTIATIONS HAVE LANGUISHED DESPITE THE ADOPTION
OF THE SECOND REPORT AND ORDER

The Petition demonstrates that BTC has encountered recurring difficulties in its efforts to
secure both voice and data roaming agreements due to the nationwide carriers’ lack of
cooperation in negotiating roaming agreements on a timely basis with reasonable terms,
conditions, and rates.*® Unfortunately, this same lament is heard throughout the industry by
small, rural and mid-sized wireless carriers seeking to obtain roaming agreements with the
largest national carriers — AT&T and Verizon. Indeed, the Commenters have experienced
inordinate delays during attempts to negotiate data roaming agreements. While the specific
circumstances of particular individual negotiations are subject to non-disclosure agreements,
some general parameters serve to highlight the problems:

e Inone instance, data roaming negotiations have been ongoing for 2 years without
resolution. Negotiations have languished between 6 and 28 months for others.

e In some instances, requestors have waited more than 8 months for an initial
response, and between 2 and 12 months for a substantive rate proposal. And,
more often than not, the wholesale data roaming rate that is offered after
considerable delay is many orders of magnitude higher than the offering carrier’s
retail rates to its own data customers.

e In some instances, after waiting months for a response, the proposal offered is so
one-sided that negotiations continue to be delayed even further. Typically, the
intervening months are characterized by the obvious use of steering tools to
reduce roaming traffic.

17 5ee BTC Petition, at 7.
181d. at 2.
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e Rates proposed for more efficient services are higher than rates proposed for less
efficient services.

e Requesting Carrier traffic would often be given a lesser priority (or suspended
entirely) at any time by the Host Carrier.

e Requesting Carriers often must deal with an ever changing cast of negotiators for
the Host Carrier, and each personnel change extends the negotiating timetable.

e Host Carriers often request detailed, long-term traffic projections and propose
onerous consequences in the event that the traffic projections are not accurate.

e Host Carriers often inform the Requesting Carrier that, before testing can begin,
the Requesting Carrier must enter a testing queue, composed of multiple
Requesting Carriers, each with a specific service request of the Host Carrier, for
an undisclosed or indeterminate period of time.

e Often, network freezes, lack of human resources and alternative internal priorities
are common rationalizations for why Requesting Carriers are delayed in the
testing queues. The Requesting Carriers often have no choice but to abide by the
excuse given for the delay of the testing queue, and they have little to no means
to contest the appropriateness of these unilaterally-imposed delays.

e Generally, efforts to escalate stalled negotiations within the organization of the
Host Carrier in order to get to a person with decision making authority are
unsuccessful.

Obviously, the admonitions regarding prompt negotiations contained in the Second
Report and Order are not being taken seriously by the largest national carriers. There is no
doubt that one reason for this attitude is that there is nothing in the data roaming rule itself that
requires the roaming carrier to negotiate in good faith or to conclude negotiations according to
any specific timetable. To the contrary, the rule permits carriers to “negotiate the terms of their
roaming arrangements on an individualized basis....”*® This accords carriers seeking delay great

leeway, particularly in light of the Commission’s rationale not to impose a shot clock because

some negotiations may be complex and fact intensive. In effect, carriers being asked to grant

947 C.F.R. § 21.12(e)(1).
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data roaming rights can stonewall with impunity since those requesting roaming will be hard-
pressed to demonstrate that any rule or policy is being violated.

Notably, recent findings of the Commission and the D.C. District Court in the AT&T/T-
Mobile antitrust trial highlight the serious problems facing every small, rural or mid-tier carrier
seeking a roaming agreement with a nationwide carrier. The Commission’s recent Staff Analysis
and Findings on the AT&T/T-Mobile Transaction recognized that a “[rJoaming agreement
between two providers can be difficult to negotiate when there is limited mutual interest”*°
which is uniformly the case when the two negotiating parties have vastly different wireless
footprints. The Staff Report also cited evidence of opponents of the AT&T/T-Mobile transaction
indicating that AT&T has been less than forthcoming in its negotiation of roaming
arrangements.? Similarly, faced with sworn allegations that “AT&T has engaged in a pattern
and practice of denying roaming agreements to smaller carriers, as part of its efforts to
monopolize local markets and to injure competition,” the D.C. District Court in the AT&T/T-
Mobile antitrust case denied the motion of AT&T/T-Mobile to dismiss the roaming-based
antitrust claims of C-Spire (formerly Cellular South) because of the potential competitive harm
caused by reduced access to roaming inputs.??

In light of these recurring competitive roaming concerns, which the Commenters can

attest do not apply only to AT&T, the Commission must put teeth into its effort to discourage

stonewalling by requiring Host Carriers to meet reasonable deadlines in the course of fulfilling

20 ECC Staff Analysis and Findings on AT&T and T-Mobile Transaction, WT Docket No. 11-65,
167 (filed Nov. 29, 2011)(the “Staff Report™).

21 Staff Report at § 100, n. 294.

22 See Sprint Nextel Corporation v. AT&T et al., Case No. 1:2011-cv-01600, Memorandum
Opinion, 37 — 38 (D.C. Cir. 2011) (filed Nov. 2, 2011).
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their obligation to provide data roaming service on commercially reasonable terms and
conditions.

IV.  SHOT CLOCKS HAVE PROVEN TO BE EFFECTIVE IN ANALOGOUS
CIRCUMSTANCES

The Commission refrains from adopting a time limit for roaming negotiations due to
possibly complex or fact-intensive issues that might arise during discussions.?® However, as
indicated below, Congressional- and Commission-imposed shot clocks have proven to be an
effective tool for fostering negotiations and agreements in circumstances where the parties have
unequal bargaining power.

For example, prior to the amendment of the Communications Act ( the “Act’) by the
Telecommunications Act of 1996 (the “96 Act”), telecommunications carriers were having
recurring difficulty negotiating interconnection agreements with incumbent local exchange
carriers (“ILECs”) because of the ILEC’s unequal bargaining power. To remedy this situation,
Congress amended the Act by adding Section 252, which established “Procedures for
Negotiation, Arbitration, and Approval of Agreements.”®* In effect, ILECs were accorded 135
days to negotiate in good faith and reach agreement, at which point they were subject to
mandatory arbitration before state commissions in the absence of an agreement.”> There can be
no serious dispute that interconnection agreements, as a class, are much more complex and fact-
intensive than data roaming agreements. And yet, Congress found it to be necessary and

appropriate to adopt a hard deadline by which ILECs would be subject to litigation if an

2 Order at 1 84.
2447 C.F.R. § 252

2% pursuant to Section 252, between the 135" and 160" day after which a request for negotiation
has been made, a carrier may petition a state commission to arbitrate any open issues. 47 U.S.C.
§ 252(b)(1).
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agreement was not reached. The Commenters know from personal experience that this deadline
worked both to spur negotiations and to foster agreements. Indeed, interconnection agreements
started to be entered into within months after the adoption of rules implementing Section 252 of
the Act. In contrast, the release of the Second Report and Order has not had the desired result of
promptly fostering data roaming agreements.

Section 252 of the Act is not the only example of a successful use of a negotiating
timetable. Shot clocks have also been effectively utilized by the Commission in analogous
circumstances. Tower sites, like data roaming agreements, are a critical input in the wireless
marketplace. The inability of a carrier to secure access to a necessary site can severely
disadvantage a wireless carrier from effectively participating in the wireless market.?
Nonetheless, the Commission found that wireless service providers “often faced lengthy and
unreasonable delays [from state agencies] in the consideration of their facility siting applications,
and that the persistence of such delays [was] impeding the deployment of advanced and
emergency services.”?’ The Commission concluded that the unreasonable delays obstructed the
provision of wireless services and were subjecting wireless providers to unreasonably lengthy
and costly processes.?® Therefore, the FCC adopted rules that imposed a 90-day deadline to

process applications for colocations, and 150 days for new tower applications.* If an agreement

%8 gee Petition for Declaratory Ruling to Clarify Provisions of Section 332(c)(7)(B) to Ensure
Timely Siting Review and to Preempt Under Section 253 State and Local Ordinances that
Classify All Wireless Siting Proposals as Requiring a Variance, WT Docket No. 08-165,
Declaratory Ruling, FCC 09-99 (rel. Nov. 18, 2009) (““Tower Siting Shot Clock Ruling™).

27 1d.at ] 32.
28 1d. at | 34.
291d. at 7 32.
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was not reached by these deadlines, then the issue would go to court.*® Again, a myriad of
separate circumstances and unique facts can pertain to a tower siting application, and yet the
Commission found it necessary and appropriate to adopt a limited time constraint for tower siting
issues to be resolved by state agencies. Notably, the complaints spotlighted by the Commission
in the Tower Siting Shot Clock Ruling are similar to the cries the Commission is hearing now
with respect to data roaming agreement delays.**

In yet another similar circumstance, excessive delays processing pole attachment requests
led the Commission to adopt a specific timeline for both pole owners and attachers earlier this
year.** The Commission established a four-stage timeline for pole attachments, with a maximum
timeframe of up to 148 days for completion of all stages. The first stage — the survey — (which is
most applicable to the current situation) was allotted a 45-day period in which the utility was
required to respond to a receipt of an attachment application.** The Commission concluded that
“having a specific timeline offers certainty to attachers and allows them to make concrete
business plans.”®** Such certainty should also be made available in data roaming proceedings,
however, the unnecessary delays and other stonewalling tactics that are underway in many

current data roaming negotiations do not allow for such predictability.>> The Commission

30 d..
31 gee Id. at | 33.

%2 See In the Matter of Implementation of Section 224 of the Act; A National Broadband Plan for
Our Future, in WC Docket No. 07-245, GN Docket No. 09-51, Report and Order and Order on
Reconsideration, FCC No. 11-50 (rel. April 7, 2011) (“Pole Attachment Order”).

31d. at 7 24.
3 1d. at 7 21.

% Indeed, one can argue that the effect of not having one site on competition is considerably less
than the effect of no customers of a carrier having the ability to use these services when they
roam.
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should follow its past precedent and take action to limit the opportunity for the largest carriers to
stonewall or delay negotiations.

The Commenters join BTC in urging the Commission to impose a reasonable deadline
for a Host Carrier to make its best and final offer in response to a request for a data roaming
agreement. The Commenters submit that 60 days for the initial roaming request would make a
suitable deadline for such an offer. The Commission then should act promptly to resolve any
issues upon which the parties have not agreed by the end of that term.*®  With the imposition of
such a deadline, along with an indication that fines and forfeitures could apply for failure to
comply, carriers being asked to provide data roaming services will have the missing incentive to
come to terms with wireless carriers requesting data roaming. A discernible deadline also will
increase the prospect that the negotiating parties will have made their best and final offers before
needing to complain before the FCC. As BTC correctly explains, with a shot clock, “the
incentive to delay and stonewall” would be transformed “into an incentive to negotiate and reach
137

agreement (rather than risk an adverse Commission decision).

V. CONCLUSION

The Commenters respectfully urge the Commission to grant BTC’s Petition For
Reconsideration and adopt a time limit for negotiations. Since the adoption of the Second Report
and Order, small, rural and mid-sized carriers have continued to struggle to obtain adequate data
roaming from the largest nationwide carriers in a reasonable time. Carriers on which the
Commenters desire to roam have no incentive to engage in prompt negotiations, as they are

aware that the small, rural and mid-sized carriers have little or no recourse since the admonitions

3 gee BTC Petition, at 8.
374,
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for prompt action are not embodied in any enforceable rule. The imposition of a shot clock will
provide the necessary incentive for large, nationwide carriers to properly engage in data roaming
negotiations to enhance the prospect that all carriers may provide nationwide data coverage to
their customers. Without such incentive, negotiations will continue to be unduly delayed,

resulting in less overall coverage provided by small, rural and mid-sized carriers.
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2018 Forecast

Globally, mobile data traffic will grow 11-fold from 2013 to 2018, a compound
annual growth rate of 61%.

Globally, mobile data traffic will reach 15.9 Exabytes per month by 2018, the
equivalent of 3,965 million DVDs each month or 43,709 million text messages
each second.

Globally, mobile data traffic will reach an annual run rate of 190.3 Exabytes by
2018.

Global mobile data traffic will grow 3 times faster than global fixed IP traffic
from 2013 to 2018.

Globally, mobile data traffic will account for 12% of global fixed and mobile
data traffic by 2018, up from 3% in 2013.

Globally, mobile data traffic by 2018 will be equivalent to 417x the volume of
global mobile traffic ten years earlier (in 2008).

Globally, 54% of mobile connections will be 'smart' connections by 2018, up
from 21% in 2013.
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CAGR of 49%.

Globally, mobile traffic per user will reach 3,049 megabytes per month by
2018, up from 356 megabytes per month in 2013, a CAGR of 54%.

Globally, mobile traffic per capita will reach 2,098 megabytes per month by
2018, up from 208 megabytes per month in 2013, a CAGR of 59%.
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by 2018, compared to 66% in 2013.
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Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, DC 20554

In the Matter of

Reexamination of Roaming Obligations of WT Docket No. 05-265
Commercial Mobile Radio Service Providers and
Other Providers of Mobile Data Services

N N N N N

To: The Commission
COMMENTS OF LIMITLESS MOBILE, LLC

Limitless Mobile, LLC (“Limitless™)?, by its attorneys, respectfully submits these
Comments in response to the Federal Communications Commission’s (“FCC” or “Commission”)
Public Notice? seeking comments on the petition for expedited declaratory ruling filed by T-
Mobile USA, Inc. (“T-Mobile™).® Limitless strongly supports the spirit of T-Mobile’s Petition,
but, as outlined below, urges the Commission to take additional steps to promote transparency
and clarity in the roaming marketplace.
. BACKGROUND

Limitless, together with its predecessor companies, has served the mobile voice and
mobile data needs of Central Pennsylvania residents for over 15 years. Indeed, Limitless was the

first carrier to offer digital PCS services in several Pennsylvania towns and cities and along

! Limitless Mobile, LLC (formerly known as Keystone Wireless LLC) is a small, rural mobile wireless carrier
located in central Pennsylvania. Limitless holds PCS licenses covering 10 counties. Limitless, which currently
operates a 2G (GSM/EDGE) network, is in the process of building-out a 3G (UMTS/HSPA) and 4G (LTE) network
across much of its licensed market.

2 Wireless Telecommunications Bureau Seeks Comment on Petition for Expedited Declaratory Ruling Filed by T-
Mobile USA, Inc. Regarding Data Roaming Obligations, DA 14-798, Public Notice (rel. June 10, 2014) (“Public
Notice™).

® In the Matter of Reexamination of Roaming Obligations of Commercial Mobile Radio Service Providers and

Other Providers of Mobile Data Services, WT Docket No. 05-265, Petition for Expedited Declaratory Ruling of T-
Mobile USA, Inc. (filed May 27, 2014) (“Petition™).
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crucial highways and rural roads. However, over this same time period, as the wireless
infrastructure of the country matured, American consumers have come to expect that all retail
wireless carriers offer voice and data rate plans with nationwide coverage. For a facilities-based
carrier like Limitless, this expectation means that its own nationwide, retail service offering must
consist of some combination of local coverage (provided on-network) and roaming partner
coverage.” Because Limitless is a local mobile wireless service provider with a modest licensed
footprint in just one state, it relies upon AT&T and T-Mobile (which operate similar GSM-based
networks) as absolutely crucial nationwide roaming partners. Limitless depends upon these two
carriers to supplement its local coverage so that Limitless may offer truly nationwide retail plans
that are even remotely competitive with the retail rates and plans offered by the nationwide
carriers.

The Commission, in 2011, adopted rules requiring “all facilities-based providers of
commercial mobile data services to offer data roaming arrangements to other such providers on
commercially reasonable terms and conditions.” > However, the Commission failed to define
what constitutes “commercially reasonable” rates, terms and conditions. This lack of clarity and
direction by the Commission, combined with the coverage needs of small and rural service

216

providers, has allowed certain “must-have”” carriers to strong-arm small, facilities-based carriers

* For retail mobile virtual network operators (“MVNOs”), especially those that rely on the expansive underlying
networks of AT&T and Verizon Wireless (e.g., Cricket, NET10, and Tracfone), there is no need to rely on roaming
partner coverage.

> In the Matter of Reexamination of Roaming Obligations of Commercial Mobile Radio Service Providers and Other
Providers of Mobile Data Services, WT Docket No. 05-265, Second Report & Order, WT Docket No. 05-265, FCC
11-52 (released April 7, 2011) (“Data Roaming Order”) at §42; aff’d sub nom. Cellco P’ship v. FCC, 700 F.3d 534

(D.C. Cir. 2012).

® While T-Mobile does not define a “must have” carrier, Limitless considers a must-have carrier to be the only
wireless carrier that is able to provide the requesting carrier with wireless data roaming services in a market that has
significant “map value” to the requesting carrier. “Map value” is used in the wireless industry to describe a service
area that adds significant value to a carrier’s network by satisfying the demand of the carrier’s customers. Examples
of areas with map value include major Interstates; areas covering hundreds of square miles; markets that fill-in a
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like Limitless into entering data roaming agreements containing commercially unreasonable
roaming rates. This imbalance in the marketplace ultimately hurts competition and drastically
reduces consumer choice. Accordingly, and pursuant to Section 1.2 of the Commission’s rules,
Limitless urges the Commission to act on the T-Mobile Petition and clarify what it means for
data roaming rates to be “commercially reasonable”.” If a nationwide carrier like T-Mobile --
with tens of millions of customers, valuable spectrum across the United States and a facilities-
based GSM/LTE network stretching from coast-to-coast -- is unable to offer compelling retail
plans because of high data roaming costs, then a small, rural carrier like Limitless is all but
doomed in large part because a large percentage of its subscribers are regularly dependent upon
adjacent local roaming with AT&T.

Within the last year, Limitless found itself with the pressing need to re-negotiate its
domestic roaming agreements with both AT&T and T-Mobile in order to secure access to
nationwide GSM/LTE coverage in urban, suburban and rural markets across the United States.
While Limitless was able to enter into a data roaming agreement with T-Mobile consisting of
rates, terms and conditions that it objectively believes are “commercially reasonable”, it was not
able to achieve the same result with AT&T. Nonetheless, Limitless entered into a new data
roaming agreement with AT&T. Because AT&T offers wireless data coverage in nearby
Pennsylvania markets that even T-Mobile does not cover, Limitless felt pressured to enter into a
data roaming deal with AT&T. Without the ability to offer its existing and prospective

customers roaming coverage on the adjacent AT&T network, Limitless would be at an

carrier’s doughnut hole-shaped service territory; and rural markets that are immediately adjacent to a carrier’s
service territory.

" See 47 C.F.R. § 1.2. See also Petition at ] 82 (“We note that the Wireless Telecommunications Bureau has
delegated authority to resolve other disputes with respect to the data roaming rule adopted herein. We also note that
whether or not the appropriate procedural vehicle is a complaint under Section 20.12(e) or a petition for declaratory
ruling under Section 1.2 may vary depending on the circumstances of each case.)

Page 3 of 10
Page 1125 of 1361.



immediate disadvantage in the eyes of many consumers, regardless of the retail price attached to

the wireless data service offering. However, after several months of roaming on AT&T under

the new rates, Limitless made the unilateral decision to severely “restrict” its customers from
accessing the AT&T network for the sole reason that AT&T’s data roaming rates are too high
and by continuing roaming access, Limitless could not maintain a commercially competitive
retail wireless data offering to the general public.

1. THE COMMISSION SHOULD RULE THAT DOMESTIC, WHOLESALE,
INTER-CARRIER DATA ROAMING RATES THAT EXCEED SPECIFIC
BENCHMARKS ARE DE FACTO COMMERCIALLY UNREASONABLE.

When the Commission promulgated its data roaming rules, it concluded that it was in the
public interest to ensure that “providers of commercial mobile data services [] offer data roaming
arrangements on commercially reasonable terms and conditions.”® However, the ambiguity
surrounding the definition of “commercially reasonable”, which has lingered since the release of
the Data Roaming Order in 2011, has created two completely divergent viewpoints on what
exactly constitutes “commercially reasonable”, with “must-have” carriers like AT&T and
Verizon Wireless on one side and public interest groups, consumers, and small, rural carriers
(and now even T-Mobile) on the other side.

T-Mobile proposes in its Petition that the Commission adopt four benchmarks for
assessing the commercial reasonableness of data roaming agreements. These benchmarks
include:

(1) whether a wholesale roaming rate offered to a retail competitor substantially exceeds

the relevant retail rate;

(2) whether a wholesale roaming rate substantially exceeds roaming rates charged to

foreign carriers when their customers roam in the U.S.;

(3) whether a wholesale roaming rate substantially exceeds the price for wholesale data
service that a seller charges to MVVNO customers; and

® Data Roaming Order at §13.
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(4) how the proposed wholesale roaming rate compares to other competitively negotiated
wholesale roaming rates.’

Limitless supports the general intent underlying the benchmark “concept” introduced by T-
Mobile. Limitless also supports T-Mobile’s request for clarification that the inclusion of the
“extent and nature of providers’ ‘build-out’” in the Data Roaming Order, as one of a number of
non-exclusive factors intended to inform determinations of commercial reasonableness, “was not
intended to allow a host carrier to deny roaming, or to charge commercially unreasonable rates
for roaming, in a particular area where the otherwise built-out requesting provider has not built-
out.” 1% While Limitless supports T-Mobile’s request that the Commission clarify that the rates,
terms and conditions of already-executed agreements should not be presumed commercially
reasonable for future negotiations and agreements, Limitless urges the Commission to reconsider
its original determination that the rates, terms and conditions of already-executed agreements are
presumed to be commercially reasonable. Limitless, and likely other requesting carriers, have
signed data roaming agreements under duress. With no competition in the provision of data
roaming services, carriers like Limitless find themselves attempting to negotiate “take-it or
leave-it” contract provisions, which they have no choice but to take.

While the four benchmarks proposed by T-Mobile are a good start, they do not provide
the clarity needed by carriers to determine whether a particular rate is commercially reasonable.
To provide such clarity, the Commission should draw definitive lines-in-the-sand that clearly
separate rates, terms, and conditions that qualify as commercially reasonable from rates, terms
and conditions that are commercially unreasonable. Limitless strongly urges the Commission to

create three new benchmarks that allow for direct comparison and an easier determination as to

19 petition at p. 22.
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whether a roaming rate is commercially reasonable. Specifically, the Commission should find
that a domestic, inter-carrier, wholesale data roaming rate is commercially unreasonable:

(1) if it exceeds the relevant retail rate™*; or

(2) if it exceeds roaming rates charged to foreign carriers when their customers roam in

the U.S.; or

(3) if it exceeds the price for wholesale data service that a seller charges to MVNO

customers.
The Commission should make clear that if inter-carrier, wholesale data roaming rates are higher
than any of those three benchmarks, then they are commercially unreasonable.

As discussed below, confidentiality provisions which govern most, if not all, domestic
roaming agreements prevent open and honest public debate about commercial reasonableness.
Indeed, these same confidentiality provisions prevent Limitless from explaining here in detail
just how divergent are the various data roaming rates it has been forced to agree to. To facilitate
such a discussion, Limitless proposes in Section I11 below that the Commission require that all
such agreements be filed with the Commission. Given Limitless’ restrictions on what it can
discuss publicly with respect to its current roaming agreements and the rates it pays for the data
services acquired under those agreements, it is forced to restrict its discussion here to roaming
rates in the abstract.

Limitless, due to its rural location and reliance upon adjacent “must-have” roaming
coverage by AT&T, has been forced to choose between paying for that roaming coverage at rates
which it considers commercially unreasonable and blocking the ability of its own subscribers to
access that AT&T roaming coverage and thus reduce the coverage area available through its
wireless retail offerings. Limitless first chose to allow roaming on AT&T at commercially

unreasonable rates. However, after several months, this decision proved to be too expensive for

Limitless and it did not want to pass along these higher costs to its subscribers in the retail

1 The relevant retail rates are the rates that the wholesale carrier offers to its own data customers.
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marketplace. Limitless then decided to severely restrict the size of its coverage footprint by
blocking subscriber roaming on AT&T, and in the process reduce the overall attractiveness of its
retail offering to both existing and prospective subscribers.

It is well documented that data consumption by mobile users is skyrocketing.*? Unlike in
a “home” market where high data usage can be offset by reliance on WiFi hotspots in the home
or school or workplace, there are no realistic alternatives when a consumer is mobile and
roaming. Therefore, companies like Limitless routinely expect that a certain percentage of their
subscribers’ usage will fall onto must-have roaming partners. Indeed, Limitless is much more
reliant upon off-network roaming compared to its other facilities-based retail competitors in
Central Pennsylvania: AT&T, Sprint, T-Mobile and Verizon Wireless. The dependency of
smaller carriers on the roaming coverage provided by larger, must-have roaming partners and the
cost structure associated with that reliance reveals that small and rural carriers are often in a no-
win situation.

If Limitless, solely because of its reliance upon must-have data roaming, continues to
pay excessive data roaming rates, it will be forced to do one of two things. First, it could
maintain a competitive retail price just like the four nationwide carriers and attract customers,
but be forced on a per-customer basis to pay excessive roaming costs, which makes offering a
robust roaming footprint absolutely unprofitable. Second, Limitless could pass along that
increase in wholesale roaming costs and offer the comparable retail offering to the consumer for
a much higher retail price in order to sustain revenue and offset costs. By maintaining such a

retail rate, Limitless would gradually lose money and be forced to go out of business. If

12 See, e.g., Policies Regarding Mobile Spectrum Holdings, Expanding the Economic and Innovation Opportunities
of Spectrum Through Incentive Auctions, WT Docket Nos. 12-269, 12-268, Report and Order, FCC 14-63 (rel. Jun
2, 2014) (Noting that “skyrocketing” consumer demand for high speed data is increasing providers’ need for
spectrum and that today’s consumers expect mobile broadband at home, at work, and while “on the go.”).
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Limitless offers a retail rate plan that is intended to cover excessive roaming costs, no right-
minded consumer would be willing to pay more each month for Limitless when there are less
expensive and comparable services on other carriers. This is true even if Limitless were
somehow to distinguish itself through other means such as stellar customer service, a varied
portfolio of data-capable devices, or some other distinguishing characteristic.

Limitless has reason to believe that inter-carrier data roaming rates in the mobile industry
are five-times or perhaps even ten-times the prevailing retail rates for comparable data services.
Such rates are clearly commercially unreasonable. At the end of the day, the choice a consumer
makes is heavily dictated by coverage and price, and Limitless loses on both accounts. This is a
no-win predicament, and it can only be remedied by the FCC taking action to prevent roaming
partners from charging commercially unreasonable rates as mandated by the Data Roaming
Order.

I1l.  TO ENSURE THAT INTER-CARRIER, WHOLESALE DATA ROAMING

RATES, TERMS AND CONDITIONS ARE COMMERCIALLY REASONABLE,

THE FCC SHOULD REQUIRE ALL DOMESTIC CARRIERS TO

CONFIDENTIALLY FILE THEIR ROAMING AGREEMENTS WITH THE

COMMISSION.

Limitless maintains dozens of data roaming agreements, including agreements with
similarly-situated small and rural GSM/LTE carriers in the United States, large GSM/LTE
nationwide carriers like AT&T and T-Mobile, and international GSM/LTE carriers. What
distinguishes all existing and/or potential GSM/LTE roaming partners is their relative
importance to Limitless as an aid to achieving its goal of cobbling together a compelling mobile
wireless service offering to consumers in Central Pennsylvania. For example, a data roaming

partner covering just a small portion of a domestic market like northern Alaska or an

international market like Ecuador is not a “must-have” carrier, whereas, a data roaming partner
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like AT&T with its expansive domestic coverage is absolutely crucial to Limitless. The reasons
for the varying importance to Limitless of particular roaming partners are not that complex. For
example, the aggregate amount of traffic on that sole, rural Alaskan carrier may be insignificant
and there may be more than one mobile operator to choose from as roaming partners in Ecuador.
These differences affect the ability of Limitless to remain competitive. For example, if the
Alaskan or Ecuadorian carrier has excessively high data roaming rates, Limitless could make
changes to its retail offerings (i.e., add a reasonable retail surcharge for roaming in Alaska or
prefer a less expensive roaming partner in Ecuador) and still be competitive. But the same is not
true when it comes to AT&T. AT&T is a must-have carrier for Limitless because not only does
it cover vast, non-urban markets throughout the United States that no other carrier covers, but
much more importantly, it covers immediately adjacent cities, towns, and rural roads in other
parts of Central Pennsylvania that no other GSM/LTE carrier covers, not even T-Mobile. It is
precisely those must-have markets in nearby areas that distinguish AT&T from every other
roaming partner. For at least three years, there has been no transparency in the domestic roaming
marketplace to allow the FCC to determine what constitutes a commercially reasonable data
roaming rate and what constitutes a commercially unreasonable data roaming rate. Therefore,
Limitless strongly believes that the only effective way to educate the Commission on just how
chaotic the domestic roaming marketplace has become, and more to the point, spotlight just how
commercially unreasonable must-have carriers have been acting, is to require that all domestic,
inter-carrier data roaming agreements be filed with the Commission.

IV. CONCLUSION

Limitless agrees with the T-Mobile Petition that there is ambiguity in the meaning of
“commercially reasonable” inter-carrier, domestic data roaming rates and that this confusion is

detrimental to the public interest. However, unlike T-Mobile, Limitless strongly believes that the
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proposed benchmarks should be modified and serve as an absolute ceiling for what constitutes
commercially reasonable roaming rates. The FCC should require all domestic carriers to file their
data roaming agreements with the Commission so that it has all the relevant information to make
an informed decision.

Respectfully submitted,

LIMITLESS MOBILE, LLC

By:  /s/ Daryl A. Zakov

Daryl A. Zakov

Bennet & Bennet, PLLC
6124 MacArthur Boulevard
Bethesda, MD 20816

(202) 371-1500

Its Attorney

July 10, 2014
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Hogan Lovells US LLP
Columbia Square
555 Thirteenth Street, NW

Washington, DC 20004
Hogan T +1 202 637 5600
Lovells F +1202 637 5910

www.hoganlovells.com

December 5, 2011

VIA ELECTRONIC DELIVERY

Marlene H. Dortch, Secretary

Federal Communications Commission
445 12th Street, SW

Room TWA325

Washington, DC 20554

Re: Notice of Ex Parte Presentations
WT Docket Nos. 06-150, 11-18; RM-11592

Dear Ms. Dortch:

On December 1, 2011, Vulcan Wireless LLC (“Vulcan”) representatives Scott Wills, Paul
Nagle, Paul Kolodzy, and Michele Farquhar met with Renata Hesse, Senior Counsel to the
Chairman for Transactions; and Tom Peters, Paul D’Ari, Kathy Harris, Aleks Yankelevich, and
Saurbh Chhabra from the Wireless Telecommunications Bureau (“WTB”) to discuss the critical need
for a condition on the AT&T-Qualcomm acquisition that would help restore a consolidated Lower 700
MHz band class. Dave Saylor, representing Vulcan; Ben Moncrief, Public Policy Manager for
C Spire Wireless; and Nicole McGinnis from WTB also joined the meeting by telephone.

The group discussed the results of a “real world” study, funded by a consortium of several
Lower 700 MHz A Block licensees,’ to test the underlying assumptions originally put forth regarding
the need for a separate Band Class 17 in the Lower 700 MHz band. The study also set out to test a
series of unsubstantiated claims put forth by AT&T and Qualcomm regarding the technical feasibility
and cost impact of possible conditions on the pending AT&T-Qualcomm acquisition. The study
included a combination of in-market field environmental measurements in Atlanta along with lab
bench testing of AT&T 4G LTE devices.

The study found that the anticipated interference circumstances were unfounded and the
underlying assumptions put forth for a separate Lower 700 MHz Band Class 17 were overstated.
The real world data confirms that the use of Band Class 12 would not lead to degraded service for
Lower 700 MHz B & C Block users. The data demonstrates that different operators’ systems in the
Lower B and C Blocks actually pose a threat of interference to each other that is greater than any
threat that would be introduced from a unified Lower 700 MHz band class that includes the A Block.
Moreover, the AT&T devices tested proved that the device designs successfully handled these

" The consortium members include: Vulcan Wireless, King Street Wireless, Cavalier Wireless, Continuum
700, Cox Wireless, C Spire and MetroPCS.

Hogan Lovells US LLP is a limited liability partnership registered in the District of Columbia. Hogan Lovells refers to the international legal practice comprising Hogan Lovells
US LLP, Hogan Lovells International LLP, Hogan Lovells Worldwide Group (a Swiss Verein), and their affiliated businesses with offices in: Abu Dhabi Alicante Amsterdam
Baltimore Beijing Berlin Boulder Brussels Caracas Chicago Colorado Springs Denver Dubai Dusseldorf Frankfurt Hamburg Hanoi Ho Chi Minh City Hong
Kong Houston London Los Angeles Madrid Miami Milan Moscow Munich New York Northern Virginia Paris Philadelphia Prague Rome San Francisco
Shanghai Silicon Valley Singapore Tokyo Warsaw Washington DC Associated offices: Budapest Jeddah Riyadh Zagreb
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Marlene H. Dortch, Secretary -2- December 5, 2011

differences in signal levels. Thus, neither high power E Block transmissions nor Channel 51
transmissions present an interference threat. Specifically, AT&T LTE devices currently receive and
successfully manage greater disparities in signal levels from within their B and C Blocks than need
to be accounted for by incorporating the A Block. In addition, concerns and claims made about
reverse intermodulation distortion interference were shown to be unfounded, as the commercially
deployed AT&T devices did not experience such interference. Finally, vague, alarmist, and
unsubstantiated concerns and claims about the potential increase in cost and/or size of devices are
inaccurate and misstated, as the current bill of materials costs will remain virtually unchanged.
Therefore, the parties urged the Commission to impose a condition on the AT&T-Qualcomm
acquisition that would help restore the original, unified Lower 700 MHz band plan, which would
reconsolidate the fragmented Lower 700 MHz A, B, and C Blocks.

The attached materials were provided by Vulcan to Bureau staff during the discussion. Ms.
Farquhar also met with Louis Peraertz, Legal Advisor to Commissioner Clyburn, on the same day
and discussed the same issues described above and in the attached presentation.

Messrs. Wills, Nagle, and Kolodzy, along with Ms. Farquhar, also met with Tom Peters, John
Leibovitz, Jim Schlichting, Paul Murray, Peter Trachtenberg, and Lloyd Coward from WTB on the
same day. The Vulcan representatives discussed the circumstances that are dramatically hindering
A Block broadband deployment, as described in the attached presentation. Specifically, they noted
that AT&T’s dominance in the Lower 700 MHz band and its influence over vendors has significantly
impacted the availability of handsets to Lower 700 MHz band licensees and is a major impediment to
deployment in the band. In addition, Vulcan noted that the FCC could clarify its rules regarding the
level of protection that 700 MHz A Block licensees must afford to Channel 51 broadcasters.

Pursuant to Section 1.1206(b) of the Commission’s rules, | am filing this notice electronically
in the above-referenced docket. Please contact me directly with any questions.

Respectfully submitted,

[s/ Michele C. Farquhar

Michele C. Farquhar
Counsel to Vulcan Wireless LLC

Partner
michele.farquhar@hoganlovells.com
D 1+ 202 637 5663
CcC: Renata Hesse
Louis Peraertz
Tom Peters
Nicole McGinnis
Paul D’Ari
Kathy Harris
Aleks Yankelevich
Saurbh Chhabra
John Leibovitz
Jim Schlichting
Paul Murray
Peter Trachtenberg
Lloyd Coward

Page 1135 of 1361.



"T9ET 40 9¢TT abed

TTOC ‘T JoqwiadaQ
SS9[aJIAN UBDINA

uonoesueu]
wwodjenpD-1391Vv 92yl wol4 wieH
JUdA3.Id 03 sse|) pueg zZHIN 00
J9MO7 pajepijosuo) e 210)say d|9H
01 D24 9y} Jo} annesadwy st 3 Aym

SS9|aJIM URD|NA



"T9ET 4O LETT abed

suonisinboe zHA 00/ 1781V Sulpuad Jaylo apnjoul J0U S30p

(S 191V P3]|043U0)] SdOd LIV % —

%G€ 240499 PI[|0J3U0) SdOd 11V % —

S93SUI| ZHIN

00/ J9MO07 J9A0 ]|V 01 9duan|jul pue yJamod ydanw 00} S9AI3
‘T SSe|D pueg sioqysdiau yaiym ‘apimuoiieu y)oo|g g SUlUmMQ

S995UdI| MI0|g V sulueyduo ‘ue|d pueq paijiun 3uilsSIXa

oY1 ,dn anJed, 01 AJlunwiwod JOpPUaA ZH|A 00/ 49M07 3y}
J19n0 Jamod Auosdouow pue aauan|jul sy pasn Ajdiejun |1y e

/T ue|d pueg JO uolleald ayj ul S}oej |eal}ldd 9S0|ISIp 03 ainjley
pue ssa204d spJepuels 9yl JO asNSIW palelisuowap sey |1V e

S99SUDIT ZT SSe|D pueg JOAQ 32Uan|ju] Yan|p
00] Je4 |1V S9AID UOI1desuUel] WWO02|enD-11V Ul

SS9[aJIM UBD|NA




"T9ET 4O 8¢TT abed

., 995uUd2l| Jayro Aue Jo 131V Ag suollels
9seq 20|g-D pue ‘g ‘v 40 syuswAo|dap aininj UO 129449 91|
9AeY p|noys uoliels aseq 20|q 3 3 g Jo uawAo|dap s,131V,

:pa31e31s TT0¢ ‘2T Adenuef uo D4 9yl 01 UOIIBIR|IBP S, 1LV

pueq pJens umo Ji1ayl apinoid Ajajos 01 |91V SuldinbaJ

ueys Jayied ‘suoijesado }oo|g g S, 1191V 1oddns 01 pueq pJens

Se wnJ32ads 419yl JO ZH|A T 9pIse 39S 0] S9asudd|| ZT pueg

aJ1nbaJ pjnom 1eyi suoijesado uoilels aseq suipiedal |esodoud
e JO JOARS Ul 0dS |1V ‘ddDE 1e 03e S)99M OM] Se JUI3J SY

S99SUIIT ¢T sse|D pueg pajoedw| AjaAnesaN Apead|y
SeH s$)20|g 3 '3 d 3Y1 JO uolusinbdy pauueld S, 181V

SS9[aJIM UBD|NA




‘T9ET 10 6STT obed 'S9SSe|d pueq ZHIA 00/ 49MO7 Y3 91epl|oSuoIa4 03
uol3lpuod J1j109ds-uolloesuedy 3|3uls e INOYIM Jajsuel) 9suadl| pasodoud ayy snosdde Jou pjnoys DD4 9yl
"}20|9 V ZHIA 00/ 49mo7 9y3 ul Ajjeinadsa — Ayjiqiiedwodul Jo
Spue|s] 931e342 pue uoiHIadwod Japuly [|IM YdIym JO Yyloq ‘syuswaduelte 19spuey aAISN|IXS JO Y SI 191ed.3
e 9q ||IM 243y} pue pueq ZHIAl 00/ 49MO7 Y3 SsoJde Sujweod ou g |[Im a43y3 ‘Ayijigesadosajul INOYUAN
‘AlljIqesadolajul ualealyy Jayuny |[IM Siyl “walsAsodd
91esedas e se uolpuNny [|IM 3 Se ‘pueg ZHIN 00/ 49MOT ay3 Ul asiae Aew 1ey3 sanssi Aub U0 S93SU|
pueg JOMOT Y}M 931e49d002 0} SAIJUDIUI OU dARY [|[IM 1781V ‘panosdde s) uoiisinboe ayj JI 49N02I0IN
"'S99SUII| pueq zHA 00/ J9MOT J9Y30 U0} SISO [BUOI}IpPE 9INPOJIUl pUue ‘YHm
Alj1qesadoualul apn|oa4d ‘03 9d0uUaJ3449Ul dSNED Jey] Sluswalinbal walsAs mau 3onpoJlul 03 3|qe 39
pjnom awiy Aue je 11V ‘ssejd pueq zH|N 00/ 19MO7 paljiun e aJo3saJ d|ay 03 Juswadinbal e INOYUp\  —
sasod.und s,]1:2 1Y 10} pueq piens 93ea4d 0} wn43Iads Jo asn 419y} INpPaJ 0} SIASUII| 419Y10 d4inbau
pinom wina323ds )20[g @ 3Y3 JO 3sh S} 1ey) Pa|edAdJ J19A3U ))4 3Yy) 0} suoissiwgns dlqnd s,1 31y  —
paiajdwiod si uonisinboe 119yl 910j9q UIAS SBWO0I }sanbaa pasuanjjul 11V SIYL "S29sSu| T Sse|d
pueg 10} yipimpueq ajgesn 3y} 3dnpaJ 0} ddO¢€ 1e 1sanbau e uaaq Apealje sey a1y} ‘ssa|9ylouoN —
'$y20|9 3 13 @ uddelpe ay1 uisn Aq Suipn|oul ‘siayio
0} 9JUDJ4JDIUI DSNED 10U [|IM pue J0u S0P 3 32yl 3ullsadsns mou sI Ydiym 4asi 191y 03 Ajdde jou
op Ajpuasedde suiad3u0d 3sayl ing /T SSe|D pueg JO UoI1eaJd Y3 palinbaJ pue Suladu0d AJUDID}JUI
pasned ZH|A 00/ PUNOJe JO Ul SUOISSIWSUel) JOY30o pue juadelpe jeyl pandie sey |91y ‘Ojdwexa Jo4 —
‘pueq zHIA 00/ J9MO7 Y3 SSOJO. 2IUDId)JDUI
juedlylugis 4o |ernuazod ayi Suiseasdul Aq Ayjigesadoualul ualealayy Ajjeaiyioads pjnom uoiisinboe ayy .
"'S995UII| pueq zHA 00/ 19MOT
49410 JO JudWIIBp 9yl 03 $59204d ddDE Y3 UIYHM 3dU3N|Jul anpun 13X 03 Alljige S} 9Seasdul pue pueq
ZHIN 00/ 49M07 9y} ul Jamod 1axJew s,1 g1V AjluSew pjnom ‘panosdde i ‘uoinisinboe wwodjenD-11V YL

ZT SSe|D pueg ul S99suUaI
320|9 V AQ padualiadx3 swajqoldd JuswAo|jdaqg pue adualajialu|
9Y1 91eQ492eX3 P|NOA\ J3jSuUel] 9SUIDIT WwWOod|enD-191V 92Ul

SS9|aJIM URD|NA




"T9ET 40 O1TT abed

uoi1opsunJl ayl Jo asojd ayia buimojjof

SipaA omj pajuawajdwi Ajinf ag pjnoys pup

‘5950/2 UoI1)ODSUDI] 3Y] 431fD syjuow 9 sb Alib3a So

buiuuibaqg ‘sasinap mau 03 saijddn Ajuo uoilipuod

SIYJ "wnJ2ads padibd pubqg zHN 00/ 49MOT

[JD U0 31p4ado 1snw wnJdoads pubq ZHIN 00/

1aMo7 paJipd uo sajpiado 1oy |31y Ag palaffo
2INap 3jiIqgow AUD ‘S3S0|I UOIQODSUDIY AY] 13y

sue|d quswAo|dap

1U344NJ S11 Yim pasdoud 01 | 1Y Suimojle

9|Iym pued zHIN 00/ 49M07 3yl ul wnaydads padied
91 AJlun pue 9jepijosuodal djay [|IM eyl uolldesuel)
wwod|enn-191v 2yl uo uonipuod a|3uls e Ajuo
}dope p|noys 324 3yl :uoidY JI4 PIPUIWIWIO0IY

SS9|aJIM URD|NA




T9ET 40 THTT 9bed 1502 9|qIssod 1Samo|
9y3 1e JusawAo|dap o0|g Y 03 sjuswipaduwi Jo 1ealyl ay
92NPaJ pue JUSWUOIIAUD SAIIIdWO0D e 3101534 ApjaIn
01 2w} S1y3 1e areludoadde 3sow si ssejd pueq zHIA 00/
J9MO7 PI1ePIOSUOD e 9401594 d|9y 01 UOIIPUOD J|3UIS Y

Apnis |ed1uyoal Juadal e Ag palesisuowap
Se ‘uolloesuedy siyl uo uollpuod e suisodwli
01 Sjuawipaduwi paseq-3s0d JO -|ealuydd] OU 2Je 943y

SUOISI29p ulweod S,7)4 9yl JUSAWNIIID
01 131V 9|geua p|nod pue ‘Alljiqesadolalul analyoe
01 Alljige J19Y31 sualeaJy)l ‘S9asuadl| )o0|g V 19MO|
10} S9|081SCO 92UJDJJ9IUlI MIU S31B3JD UOoIldesuel) 9yl —
wia|qoJd syl
9A|0S 01 Aj91eIpawiwl uolloe el ‘1snw pue ‘ued D)D4 9yl

pueq ayil ul yJuswAo|dap 031 Juswipadwli Jolew e si pue
S99SUdII| pueq zHIN 00/ 49M07 01 s}aspuey jo Alljige|iene
oY1 paroedwl Ajpuedi}ugdis sey SIOpPUSA JOAO 3Uan|jul

S} pue pueq ZHIN 00L 41°9MO7] 9y Ul 20UBUILOP S, I 1Y o

MON U012V el 1SNIA DD

SS9|aJIM URD|NA




"T9ET JO 21T abed
pueq zHIN 00/ 4oMO7 9yl 19A0 |0JIUO0I pue 20ueuiwop

S,1:31V 40} 91esuadwiod ||[Im sSse|d pueq zZHIN 00/ J9MO7 PIIEPI|OSU0IDI Y o

S99SUDII| pUB ‘SIOPUBA ‘SISWNSUOI 31}9Ud(

1Byl Sa10U3Id1449 S emyl ssado4d ue|d pueq 3yl JO DUBUIWOP S, 1 Q1Y e
uole|ndiuew ade|diayJew
pajedidipueun pue paluapalasdun o1 3ulpes| ssadoud Apoq spiepuels

9Y1 Ul UOIleaJd SSB|d pueq 3yl 9duan|jul 01 PAIMO||e 3JaMm S130e) Alolepald .

ss920.4d ue|d pueq zHI|A 00/ 49MO
Y1 pajeulwop Jalsued ssajalim auo Ajuo eyl st wajqoud pajedidijueun
9yl 1ng ‘uolleloge||0d 32404 1)Jew uo pajedipald s1 sS9204d ddOE YL
ss920.4d ue|d pueq 9yl Sulduan|jul 19yJew 3yl Ul J31IIBD SS|DJIM
U0 AJUO SI 9431 USYM >JOM S13)Jew JoU S9IPO(g SpPJepuels JOYIIAN e
AS0jouyoal 01 SS90k puk 3|eIS JO SIIWOU0I3 Alessadau ayl apinoud

pue sasse|d pueq a|geJadoialul JO UOI1eald 3y} J0j MO||e 03 Juasaid
9 01 Pa3U SJ3l4Ied SS3|aJIM 3|dIINW “YJOM 01 S31POQ SPJEPUBIS 104

SS9204d ue|d pued a9yl Ul S92404 19)Je|A JO 9Jue|eg
|euolliped] ayl Jo 93uasqy 9yl Joj alesuadwo) pue uolle|ndiue
Jaynn4 [1e3n) 0} uolypuo) 3jdwis e a4inbay 03 SpaaN JJ4 YL

SS9|aJIM URD|NA




"T9ET JO £1TT abed

‘9|q1ssod jou sI 3ulweod ejep pue sauoyd e yum Ssia1iied

YOHMS J9ASU UBI SISWNSUO0D ‘ue|d pueq uowwod e JNOYUAA “9I10Yd JOWNSU0I pue Yyimous
Ansnpui Quawdojanap waisAsoda 03 Ajquedijiusis paingliluod aney sue|d pueg papiun <«
‘A1j1gesadoualul pue 3|eds JO SaIWOU0Id

3uiAlp ‘pueq 3yl UIYHM SI1dpIAoad IIAIDS ||B 40} UOIIEPUNOY |BDIUYID] UOWWOD B Se suolledo||e
wnJ323ds |eNpIAIpUl SSOJIE SSe|d pueq 9|3uls e Ys1|ge1sa 01 ddOE Ul J19Yyia3031 swed SIOPUIA
‘Ajleuoinnipel) uejd pueq paljiun e sey SN Y3 Ul Sse|d pueq ssajaim ajiqowl |eat101siy Alan <«

g sse|) pueg

%n sse| pues sg3/sud
C
>
SMV =
p sse|) pueg o
- o
W
006T £
zsse|) pueg $2d 2
058
sen||3

SS9|aJIM URD|NA




"T9ET 4O 11T abed

‘92102 JOWNSUO0D SS9 pue Juawdo|aAap wa1sAs0dd Jamols ‘shejap

pue uolejuswsdels ssed pueq pajuapadaidun 03 pa| sey Syl ‘wnildads sawes ay3 3uisn
SJ914JeD [BUOIIBUIDLUI D3JE| OU DJE 3J3Y3] S ‘DdUdN|JUl DAISSIIXD (S49p|oY WnJ3dS ZHIA 00L
jueulwop e) 1121V UdAI3 sey SN 9yl ul AjDAISn|oxa sa1ouanbaly zHIA 00/ JO 9sn anbiun ayy
uoilegdaidsdesip 92404 01 paduanjjul Ainpun uaaq sey ssa304d ddO€ 3yl ‘ZHIN 00Z YUM <«

49sd3a‘v iga
Jaddn 9 Jaddn Jamon D3 g Jamo7] VY 1amo1

pueg
ZHIN 00L

Suipuad T sse|D pueg

sse|) pueg
LT Ssep)
13V | pueg 191V

!i SV
v sse|J pueg
006T
Z sse|) pueg $2d

0S8
G sse|) pueg 1€|nj|ad

—_

Suipuad sse|d €T
pueg sse|D) pueg

spuegqg
paleboalibbesiq

!
spued psijiun

SS9|aJIM URD|NA




"T9ET 4O GiTT abed

wwodenp wouJj paiinboe 3ulagq wniyoads

19104d 01 ZT sse|D pueg Aq papiaoad aq pueq pJensd Jo ZHIA T [euollippe ue eyl sisanbal 131V TT0Z 419quanoN
‘9dAjoloud 9|gedom

e J10J Sulliem [[13S 9Je S93SUIJI| X20|g V 943 3|1YyM ‘SI2wo31snd J19y3l 03 wni3dads zH|A 00/ paAojdap aAey ||Im 11V pue
MZA Y10q 4edA siyi Jo pua ayl Ag "SSe|d pueq auo|e-pueis S} J0j SJIASP dO|aAap 01 SIOPUIA 138 03 S33SUII| }20|g

V pazijeuidiew ay3 4o awil Suo| e udyel sey 3| - pueq pJend zHIA T YHM ZT Sse|d pueg saljiied ddO€ 0I0Z 42quialag
Pa2Ud|IS SUOI3I3[qO UOSSIIIT — /T SSe|D pueg saljiied ddOE 8002 12quiardas

L uonejuawsedy 19y4ew o) ped| Aew pue 9jeas Jo sa1wouoda Jsuiese sa08 Yaiym,, /T sse|) pueg syoddns 1]y J91je
suoI1123[qo saAowWaJ UosSsILI3 {sassed pueq ajededas ojul pueq ayi Sulanidely 1oy uoseas suolisanb uossaiig gooz aunr
191V Aq paumo Ajpueujwopaud sy20|g J pue g SI9A0d pue

SSe|d pueq zHIA 00/ J9MO7 paljiun e sajeulwl|d — /T sse|) pueg Suisodoud dd9¢ 01 Jaded sywqgns ej0J010N 800¢ [14dY
S9SO|2 UoINY 800Z Y21PIN

"ZT SSe[D pueg uo uaaq pey SNJ04 3y} ‘UoIIdNE 3Y3 03} JOlId "PajudWSel) dW023q P|INOM SSe|d pueq zZHIA 00/ 19MO7 3y}

Jey3 uoljedipul ou sem aJayl ‘€/ uolldny olul SuipesH ‘ddOE 940494 S ZT sse|d pueg Ajup (uonano oy sotid) £00Z 220
€/ uollony -1sod pue -aid
sse|) pueg zZHINl 00/ 10} duljdwi] AHAIDY

SS9[aJIM UBD|NA




"T9ET 40 91TT abed

pa1234403 3q 031 spaau siyy — [(ue|d pueq 14V ay31 ‘Ajlsweu) Ajlunwwod3|9) d1j1ded-eISY

““6°3] 3Insa4 e se padojaAap 3ulaq aJe spiepuels |egqo|3 SN-Uou Mau pue anss| A9y e se spaepuels
Avijigesadouaiul ZHIA 00/ JO dIe| Y3 91D )j1|e SI9144ed SS9|aJIM |eqo|3 pue sisAjeue |eqO|D .

p3123.4403 3q 0} SPAAU SIY)

— Spaau papasse 1 oddns 03 ejlep |e21UYI3) AuesSa3au pue [euoiliped) Sulpinoid USAS INOYHM
U910 ‘Spueq wnJ3dads paumo-]1 1Y 9yl Joj Ajuo spiepuels aAlIp 03 uoiysod jensnun ue uj §|9si
puno} AJlunwwod JOpUaA aAIRded S YIM ‘I Q1Y ‘S9Suddi| ZHIN 00/ Suipieme ul P3| SN Y3 AUIS

auop jou sbm siyy — Aijiqesadosalul
Ww91sAS023 aunsuad 01 sasiwoJdwod |ea1uydal Auessadau ayl dew shemje sialue) .
auop
10U SbM SIYy3 — spueq wnJa3dads AsY Joj Sul139s-piepuels ul 19SIN0 Y3 1B PIAJOAUI Je ‘SI9Yl0
duowe ‘ 9[IqOIA BUIYD ‘QUOJEPOA ‘@8UeIQ SE YoNS SI314Jed SS9|aJIM |eqo|3 Jofew A||lewJON
auop jou sbm siyy — ,(NON) S¥40Mmi1au uoljesauas-ixau J4oj Ajiqesadosalul pue
SuoI1ed1uUNWWOI |eqO|3 SS9|WEeaS 34nSuUd 0} spJepuels |euolleusalul Suindopy, :UoissiiNl ddOE 8 NI

sjuawAo|daq oy o0|g Vv paremy]
pue ‘ysepjoeg |eqo|o paileal) ‘s1io43 Alljiqesadoaaluy
ZHIN 00 4omo07 paidnuaio) pue pajielaq
INq 1791V paiyauag uone|ndiue|A sse|d pueg zHIA 00

SS9|aJIM URD|NA




"T9ET 40 L1TT abed

*S99SUDII| ZT SSe|D pueg JIAO [0J3UO0I pue dudNnjjul Juedliusis

131V 9AI8 [|IMm SIYL “ZT SSe|) pueg sioqysiau jeyl winiydads yoojg g 2Y3
JO JDUMO JAISN|IXD Y] 3] [|IM 11V ‘wnaydads wwodjenp a3yl Sulinboe 191y

SJOWNSuU0d pue uoiyldwod 0} wJeH
sJap|oy wnJuoads paueydio/paie|os|
AJlunwwod JopusA anlnded vy
wnJ}oads paledaid3esip pue painioel

— N o<

:ul paljnsaJ sey yoiym ‘ssasoud
ddDE pPaMays e 03 P3| dAeY UOIIEPI|OSUOD 19¥Jew pue (uolledo||e jeuolleutalul
3ulyolew ou yum) pueq zH|A 00/ dY3 40 dJnjeu anbiun ayl :wd|qoid 93yl

49sd8a‘v iga
J1addn D J1addn 1Mo D3 g 19moT VY 1Mo

pueg
ZHIN 00

Suipuad ¢T sse|) pueq

sse|) pueg
LT Sse|)

Y | pueg 1glv

Suipuad sse|d
pueg

€T
sse|) pueg

SS9|aJIM URD|NA




"T9ET 4O 8117 abed

1SO| J9A340} 9w 029g Aew uolzeniis ayi 1994402 01 Ajlunyioddo
9y1 ‘paAo|dap pue 1jing SI Y40MI3U 9Y1 340430 ‘MOU UOIIIE DD INOYUA\

P91e492SIAD

9] ||IM J9pJ0 3ulweod 3yl pue pajuaAWNIIID 3 03 SNUIIUOD |[IM

s|eos Adijod DH4 uayl ‘wnuydads ZHIA 00/ 419410 Yyiim a1esadosalul jou
Op S9dIAap 9jiqow s1i eyl wied ayl puiyaq apiy 01 paMO||e Sl | RIV | o

LT Sse|D pueg a1esedas umo s1l do|anap

01 Pa3u 9yl azijeuolled Ajjeul8lio 01 ddOE Ul pasn suoseal |ealuydal ayl
Jo 1ed Aoy e sanowald |1 AQ Sasuadl| yo0|g 3 2 @ JO uonisinbde ay| .

uollejuawsded} ue|d pueq zHIA 00/

9A0JP ‘SUOSEe3J |BIIUYDID] UeY] 0OS 9J0W ‘suosead ssaulsng Ajluewiad
1eyl pajeanas Aljiqesadosaiu| uo doysy4opn DD4 TTOCZ |HdyY 9UL

$S9|9SMN paJapuay JapiO Sulweoy
DD 1U223Y Y] pue PajusaAWNIII) Uaag aAeH
$3121]0d DD uoIl11dwo0)-01d pUE JSWNSUOD-0.d

SS9|aJIM URD|NA




"T9ET 4O 61717 abed

uoI132psun.Jl
ay3 Jo aso|a ay1 buimojjof sipah omj pajuawa|duwil \Sm\ ub S350/2 UO013IDSUDJI) Y] 433D
syjuow 9 so Al4pa sp buiuuibaq ‘sadinap mau o3 saljddp Ajuo uonipuod siyy ‘wniydads
paJind pubqg ZHIN 00/ 419MO7 [[b U0 3104ad0 Isnw wnJaads pubq zHN 00/ 41dmo7 padind
uo sa1p4ado 1oy) | 1Y Aq paiaffo adinap ajigow Aub ‘S3s0[2 UOIIIDSUDI] Y] JOIY

1502 9|qIssod 1saMmo| ay3 1e JuswAo|dap yo0|g V 03 suswipaduwil
JO 1B3J4Y3 9Y3 92NPaJ pue JUSWUOJIAUD 3AI313_dWO0d e 3103534 Apdinb 03 swiy siy3 je
oleludosdde y3sow s| sasse|d pueq zHA 00/ 49MO7 9Y3 91epljOSU0IaL 0} UOIJIPUOD Y

Apnis |ea1uyda) Juadal e Ag paleJisuowap se ‘uoijoesued)
SIY3 UO uoI}IpuUOd e Suisodwi 01 Syusawipadwi Paseq-1S0J JO -[e2IUYIS) OU dJe 3I3Y]

SuoIsI2ap 3ulwieod s,))4 3yl JUSAWNIIID 0) | R 1V
d|qeus p|nod pue ‘Ayjigesadolalul 9A31Yyde 01 AlljIge J19y] SUd3eaJyl ‘Soasuddl|
320|g ¥ J9MO| 10} S9|0B1SCO IUDIDJIDIUI MU S33BJD UOoIesuesy ayl -—
wa|qoJid Siyl 9A|0S 01 Aj91eIpawiwil UoIde 3e) ‘ISnw pue ‘ued D)D43aYl
pueq ay3 ul JuswAo|dap o3 Juswipadwi Jofew e S| pue S93SU||
pueq zHI|A 00/ 419Mo7 031 s1aspuey Jo Alljige|ieae ay3 pajdoeduwl Ajpuedijiugis
Sey SJIOPUDA JOAO IUaN|juUl S1 pue pueq ZHIA 00/ 419MOT 9Y1 Ul DUBUIWOP S, 11V

sue|d juswAo|da
JU3J4NJ S} YUM paa20J4d 01 |31V Suimolle a|iym pueq zHIA 00/ 49MO07 9y3 ul wna3dads
paJied ayi Ajiun pue a1epijosuodal djay ||IMm 1yl Uuoildesuel] Wwwodenn-19 1V
9y} UO uol}puod 3|8uls e Ajuo 1dope p|noys D4 9yl :UoIY IJ4 PIpPUIWILUO0IDY

uonN|oS ayJ

SS9|aJIM URD|NA




'T9ET JO 0GTT abed
JSpueqg-gns usamiag Alljigesadolalul 921N
ul A3Ind141p aya si ueld "s N ay3 Jo doegmelp auo leyl pajou
o||2ge)d U\ "S92IAJIDS SS3|4IM JO uolydope pue 3|edas aALIP
Ya1ym ‘salouanbalj paziuowdsey juem siaquiaw YINSD, :pIos
‘poLiowy unp1 ui 3iffo [puoibai syINSO Jo 1012a41Q ‘O[|aqb) UDIISDGAS

., uoidaJ yoea 031 paJiojlel aq 01 aAey eyl S92IAIS

pue syonpoud 4o} s9o1ud Jaysdiy pue uolleluswded) paseasdul

ul s}nsaJ yoeouadde Supoo|-piemul uy ‘dwn|s J1LLOUODI

9Y1 WoOoJj} J9A0I3J 01 9|ge aJe Sa1J3unod pue Ajasim pasn guiaq
SI wnJ329ds 1ey3y ainsua 03 yuenodwi AjduiseaJloaul si sealawy
9yl pue adoun3j usamiaq uollesadoo), :pivs(baygwo)) uoiipinbay

suoIIDIIUNWIWOY) 10f UOISSIWIWO) 3Y] ID J2UOISSIWWO) b pup dno.ao
Ad1jod wni1aadg oippy s,uoissiwwo) unadoiny ayl Jo Jiby) ‘oulfg AN .

ysepoeg |eqo|o ssaJppy pue syuswAojdag
D SN 43410 21e43[320Y 01 d|3H ||IM U0IIY IO

SS9|aJIM URD|NA




T9ET 0 TGTT abed diyd e uo spueq jo Jaqunu
ay31 3undedwi Inoyum /T SSe|D pueg Joj painilIsgns ag p|nod ¢T Ssse|D pueq »
(D8 g J9m07) LT sse|) pueg "sA ($320|g J R ‘g ‘V JamM017) ¢T Sse|d
pueg Us3M13(q S9IUDIDHIP |EIIUYID] JULDIJIUSIS OU dJe D43Y] UOIIOBSURIL-1SOd »
11 JuaAa.d suolsIoap ssauisng Ajuo — Ajljiqesadouiaqul
0} J3lJJeq |ea1uydal ou S| 349y3 1eyl palesisuowap doysysom D4 9yl «
A1111gp43do43a3ul 03 Juawipaduwil up jou s| dUI[1QU|

pueq zHIA 00/ 419M07 9y3 ssoJde 3|qissod Ajjeatuydral

SI Suiweod 1eyl pue ‘s21A9p 198 Ued $33SUIII| ZT SSe|D pueg 1eyl Saunsug «

(ssejd pueq wJojlun e d3AeY || Yydiym) spueq

dllgow Jay1o ul se 3snf syaspuey mau do[aA3p pue 31eAOUUl 0} | Y SMO||V e

uoI}pPU0d

9JIAJBS e sasodwi Ing ‘uolleangdijuod 3|3uls e 01Ul || 9240} 10U S20(] e
AN[ONI SAIINIIS SSAJAIIM 3[IGOW SD IN[OAI [[IM 1DY] UOIIN|OS Y

paAo|dap pue padojanap Ajpueisuod ale ssuoyd Ma e
S9|es 39spuey 1ua44nd uo pedwi Ou 3SNLIDQ JUSWISIAU] PIPUERIIS ON
SWI1 JOAO UOIIN|OS SIY3 03 UOIlISUeS) 0} 11 SMO||V o

SN0Jauo 10N

uollipuo) pasodoud ay3 Jo sujauag

SS9[aJIM UBD|NA




"T9ET 4O ZGTT abed

'§Dd0JI9|N pue aJids D ‘SS9|aJIM X0D ‘00 WNNUIUOYD) ‘SS3aJIAN
131|eAR) ‘SS3|RJIAN 193J1S Suly ‘SS9 UBDINA 9pN|oUl SI9QWSW WNIIOSU0D 3y ,

'S9IINIP

D 317 1791V 949M 1591 9Y3 Ul papn|oul OS|y ‘191seapeouq ALd] ue pue
J91seapeosq TG [puueyd Jamod y3siy e ‘waisAs 317 300|g D 4oddn uoziiapn

‘waisAs 31732019 D pue g JamoT 131V ‘(M3 0G) waisAs 3d0|g 3 Jamod
y3iy e yim 1yjJew e ‘ejue|ly ul sguswainseaw pialy papnjpul Apnisayl .

S92IA3P DY 1R 1V 4O SU11S3] Youaq ge| 92I1A3p Y3m 3uoje siuswalnsesaw
|EJUSWUOJIAUD P|Bl} 19¥JeW-Ul JO Uolleuiquod e papnjoul Apnis ayl .
Ajljigesadoualul papn|oald sey 1eyl pueq zHIA 00/ J1AMOT
9yl Ul /T SSe|D pueg a1esedas e 4o} paau ayl suipiedas yio4 ind Ajjeuisiio
suondwnsse SulAjuapun ayj sulpJedal suollenjeas/sasAjeue Suliaauidua
dAI1el10Qe||0d puk S1531 JO A1alieA e Suiponpuod Aq Apnis ,plaom
|eaJd,, e papuny ,SI9p|oY 3Suadl| M20|g V ZHIN 00LZ |E49ASS JO WNIJIOSUOD Y

Ajigesadoidiu] zHIA 00Z 42M07 03 sjudwipaduw|
|e21UyYI3] ON 24y 249Y] eyl sajesisuowdg Apnis anIsualxy

SS9|aJIM URD|NA




'T9ET 40 €STT abed éipueq zHIN 00/ 49MO| 3yl Ul S1I9p|oy 3sud2l| JaYlo

duowe Ayljiqesadouarul 10edwi SasUal| 3sayl Jo uonisinbae ayy pjnoy —
suolsinbae siyl yyum pajeuiwila Ajjeatuydal usaaq LT sse|d

pueg JO uolleasd ay3 azijeuolled 0} pasn Ajjeuidiuo ajeuolles ulew ayl seH —

¢ LT SSe[D puegd
10} pa3Uu 9y3] 109)4e SasuUd| 300|g J pue g Jo uoiyisinboe 1121y 9yl SO0p MOH .

épaieAlzow de|disyew
1o Auessadau Ajjealuyaal /T sse|) pueg alesedss e Jo uolleasd/uondope

S, 121V 1oddns 01 pasn suonndwnsse |ejuswepuny ayl a1y —

$S1S00 19spuey ul saseatou| —
¢90INJIBS papesdaq —
$90UD12}J21Ul JO S|9A3| paseasou| —

:Aue 2ouaIadxa 131V pjnom /T sse|D

pueg SNSJ9A ZT SSe|D pueg ash 03 aJaMm 191V }| :Suollsanb 03 suamsue Ajiauenp .
pueq zZHA 00/ 49MO| 3Y1 Ul 92Ua4a4J91ul Jo 10edwl ay) Sulpiedau
uoISnjuod 0} pa| sey 1eyl swie|d |esauasd papiwgns Ajsnoinaid saljinuenb

pue sassaJppe Ajjeaij1dads 1eyy eyep suliaauidua piey ,plIOAN |e3Y,, SPINOI] .

S9AI1123[qO ApniS ZHIN 00L

SS9[aJIM UBD|NA




"T9ET 4O ¥GTT abed

‘pagdueyoun AjjendiA ulewad ||IM S1S02 IANOY 24l SMOYS
3u11S93 Se pPa1e1SSIW puk 1ednddeul aJe S92IAp JO 92IS JO 1S0D Ul
9seaJoul |elnualod 3yl 1noge swie|d pue suJaduod palelyuelisqnsun

popunojun aJe adualajialul UOI1IO0]SIP
uolle|jnpowJialul asSianad 1noge sapewd swie|d pue suladuo) —

Spueq paJied

ZHIN 00/ 4omo7 9yl SulAjiun Ag Jo) pai1unodde ag 03 paau uey)

mvmvo_m_ D pue g ay3 ulyiiMm wWoJd) 90Ua4a4491Ul JO S|DA3| 491e343
9deuew A||n4SSa20NS pue 9AI9aJ A[JUaJind SIAP J17 1LV —

"J9MO| SI 1834} 9IUDI4I91UI
931 ‘10B} Ul {1B3JY] 90UDJ9}J91UI PASEAIOUl U 91B3ID SUOISSIWISURI]
1S [2uuey) Jou suoissiwsuedy 320|g 3 Jamod ysiy JaylaN

}00|g V JOMOT 9Y3 SapN|oul 18] SSB|D pukg ZHIA 00/ JOMOT paljiun
B WOJ} PRONPOJIUI 9F P|NOM 1BYM UBY] JOYI0 YdBd WO} S1ealys
90UJ34J91Ul J1eaJ8 Jayns Apeadje s)oo|g D pue g /T Sse|d pueg

s3uipui4 Apnis ZHIAI 00Z 0 Alewwung

SS9|aJIM URD|NA



'TOET J0 GGTT abed

JINd
INODO

00°'0€$ ~
HADX Yum

Buole gg wu 82 ;sT

0096NAIN INODO

G20 X €~
laxa|dng Xg

NVd
NSO pueg-pend

0S'0$ X € ~
(006T ‘008 ‘00L) Vd OFE XE

!||)I|:|’||.'|||m

\

pue vd
1/0gJapunyl J1H 40} S|elaielA 4o ||ig Juauodwo) 321naQ

SS3[aJIM UBDNA




'TOET J0 9GTT abed

00'v$ ~
dJADX NODO

9pI|S 1SB| WO} M3IA UI-PaW0o0Z

00'0T$ ~
10SS820.1d sddy 00°€$ ~
sJaljlidwe 1amod

Sy duoydl 40} S|elaie Jo ||ig 1uauoduwo) 32IAaQ

SS3[aJIM UBDNA




'TOET 40 /G "}oedwl 1502 ou aAey
‘Alinuenb ul ‘pue TS > ||e aJe sad1ud Jusauodwod S|\ Og Jejiwis ‘palinbal ale
syjusuodwod (3|NPo|A 4814 |dwy J9MOod Mau Ajjelnualod pue) 43|} mau §i

JONIMOH °$)J0|g D pue g ‘Y J9M07 JOA0I 0] Jaxa|dnp 3yl uspeolq Ajdwis

01 1d32X3 paJinbaJ aJe sadueyd ou 1eyl Sa1edipul dUBWIO0NDd IDIA(

00'ES ~
JliNd WODD

00'0€$ ~

HADX YUm
Buoje g9 WU 87 .1
0096WAW WO2D

00'tS ~
YADX WODD

ST'0$ XE Jsoh | i 00 H....._.Hu
Jaxajdng Xe < - i % Pl Wvd Tpued
00° TS~ 3 : B : .
WVd WSS pueq-pend - B 3 t - 00°1S ~
7 _ =" Jaxajdng +
050 KE = S el _ N ‘ Wvd Tpueg
(006T ‘008 ‘00£) ¥d DE XE A : (1T ——

siaxajdng pue vd

}ogJapuny] J1H

SZ°05 ~
Jaxajdng

er P auoyd!
s|el1a1eAl O ||ig plopuy Jo 3|ddy S 2uoyal
13Y3 ul pajeddijuy sasealdu] 3s0) oN

SS3[aJIM UBDINA




PUBLIC VERSION

EXHIBIT 1 TO ROETTER REPLY DECLARATION
DOCUMENT 115

Page 1158 of 1361.



Hogan Lovells US LLP
Columbia Square
555 Thirteenth Street, NW

Washington, DC 20004
Hogan T +1202 637 5600
Lovells F +1202 637 5910

www.hoganlovells.com

December 14, 2011

VIA ELECTRONIC DELIVERY

Marlene H. Dortch, Secretary

Federal Communications Commission
445 12th Street, SW

Room TWA325

Washington, DC 20554

Re: Notice of Ex Parte Presentations
WT Docket No. 11-18; RM-11592

Dear Ms. Dortch:

On December 12, Vulcan Wireless LLC (“Vulcan”) representatives Michele Farquhar and
Dave Saylor spoke by telephone with Louis Peraertz, Legal Advisor to Commissioner Clyburn, to
discuss the critical need for a condition on the AT&T-Qualcomm acquisition that would help restore a
consolidated Lower 700 MHz band class.

During the call, the Vulcan representatives discussed the nexus between the transaction and
the proposed condition, as described in the attached antitrust and competitive harm analysis
provided to Mr. Peraertz yesterday. They also indicated that Vulcan would be responding to several
new technical claims made recently by AT&T in this proceeding.

Ms. Farquhar also spoke by telephone with Rick Kaplan, Chief of the Wireless
Telecommunications Bureau, on December 12. The parties reviewed the technical and timing
issues associated with a condition to reconsolidate the Lower 700 MHz band classes, as discussed
in Vulcan’s prior ex parte filings in this proceeding.’

Pursuant to Section 1.1206(b) of the Commission’s rules, | am filing this notice electronically
in the above-referenced docket. Please contact me directly with any questions.

Respectfully submitted,

/sl Michele C. Farquhar

Michele C. Farquhar
Counsel to Vulcan Wireless LLC

Partner
michele.farquhar@hoganlovells.com
D 1+ 202 637 5663
cc: Rick Kaplan
Louis Peraertz

! See Ex Parte Filing by Vulcan Wireless LLC, WT Docket No. 11-18, RM-11592 (filed Dec. 6, 2011).
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Overview of the Nexus between the AT&T-Qualcomm Transaction
and the Competitive Harm Requiring a Remedy
Vulcan Wireless LLC
WT Docket No. 11-18

As explained below, there is a compelling factual and legal nexus to justify conditioning any
Commission approval of this transaction upon a requirement that all AT&T 700 MHz devices work on
all Lower 700 MHz paired blocks, including the A block. AT&T’s prior 700 MHz spectrum purchases
(which were large relative to other wireless operators) accorded AT&T a significant level of market
power as a buyer of 700 MHz equipment. Through predatory market leverage, AT&T has used that
market power to elicit private standards body (3GPP) decisions on 700 MHz-specific interference
and interoperability issues that, in turn, have raised barriers to market entry by others (namely
A block licensees).

AT&T’s acquisition of additional 700 MHz spectrum from Qualcomm will broaden and further
entrench AT&T’s power to perpetuate its influence over 700 MHz equipment manufacturers and the
700 MHz standards-setting and interference-resolving processes, thereby blockading or delaying
entry and raising prospective rivals’ costs. Indeed, in anticipation of owning the Qualcomm 700 MHz
D and E block spectrum, AT&T has already begun trying to manipulate the 3GPP standards body on
interference issues relating to those blocks and to the specific detriment of its potential A block
competitors. 1/

To justify comprehensive Commission remedial intervention now, there is no requirement in
logic or Commission precedent that the instant transaction cause the entirety of the competitive
problem, as opposed to measurably deepening and worsening the existing problem. Nor is this the
classic case for industry wide rulemaking, namely where numerous industry participants are
engaging in common widespread practices long considered proper and legal and suddenly the
Commission wants to prohibit or limit those practices prospectively. The focus here is on one
company (i.e., AT&T) which has been accumulating market power with respect to the Lower
700 MHz Band and engaging in coercive and potentially deceptive practices in the industry’s
standards body (3GPP) for several years.

In a December 9, 2011 ex parte filing, AT&T brazenly threatened to terminate the Qualcomm
transaction (despite the potential positive attributes of the transaction) rather than consider a modest
condition that would limit AT&T’s future ability to dominate the 700 MHz market sector and misuse
the associated standards-setting and interference-resolving processes. 2/ This unvarnished threat
speaks loudly about the need for Commission intervention now — rather than awaiting some future
general inquiry — to rein in AT&T’s hubris.

An antitrust court would always consider the full marketplace context and past market-
shaping behavior of the proposed acquiring firm when deciding if a challenged transaction is

1/ See, e.g., Ex Parte Filing by Vulcan Wireless LLC, WT Docket No. 11-18, RM-11592 (filed Dec. 6,
2011) (attached hereto as Attachment A); Ex Parte Filing by Vulcan Wireless LLC, WT Docket No. 11-
18, RM-11592 (filed Nov. 30, 2011).

2/ Ex Parte filing by AT&T Services, Inc., WT Docket No. 11-18 (filed Dec. 9, 2011).
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unlawful and, if so, whether it can be made lawful by imposing certain remedial conditions. 3/ So the
Commission, in exercising its public interest responsibilities to protect competition and consumers,
must evaluate the proposed transaction in light of the 700 MHz market structure and history and
AT&T’s past behavior in that market sector.

By virtue of its actions to date, AT&T already possesses the incentive and the ability to
coerce the 700 MHz equipment manufacturers and the private industry standards body to defeat or
delay competition from A block licensees. The instant transaction, by providing AT&T an even larger
700 MHz platform, moreover, enhances that AT&T purchasing power in the eyes of 700 MHz
manufacturers and expands AT&T’s incentive and ability to cause further mischief through the 3GPP
industry standards processes and to prevent reform of those processes. Arresting the
anticompetitive consequences of ever-increasing monopsony power to which a pending acquisition
would contribute is precisely what Commission approval conditions should address.

Notably, the Commission staff recently found that enhancing AT&T’s already significant
equipment purchasing power through the proposed T-Mobile acquisition may be contrary to the
public interest when the exercise of that purchasing power may have the effect of hindering or
preventing the design and manufacture of interoperable equipment to the detriment of consumers
and rivals. 4/ A Commission majority was poised to place that AT&T-specific purchasing
power/interoperability issue into hearing until AT&T withdrew its T-Mobile application.

AT&T’s Conduct

For the Commission to conclude that AT&T’s enhancement of its 700 MHz monopsony
power through the Qualcomm acquisition cannot be approved absent a reasonable condition
ensuring Lower 700 MHz band paired spectrum interoperability going forward, it is not necessary to
find that AT&T’s past exercise of that power has violated Commission rules or the antitrust laws.

3/ For example, in United States v. Grinnell Corp., 384 U.S. 563 (1966), the Supreme Court affirmed a
fully litigated antitrust decision that the defendant had illegally gained monopoly power through a string of
acquisitions and various other behavior. In affirming the antitrust liability finding but requiring further
relief, the Court accepted the notion that the defendant could keep some of its accumulated businesses
while divesting others. Id. at 577-78. Importantly for present purposes, the Court also held that the
government was correct in insisting upon a decree that would prohibit particular commercial practices that
had contributed to the monopoly power and would otherwise continue to act as “substantial barriers to
competition” going forward. Id. at 576, 578.

Although unusual, the antitrust enforcement agencies have sometimes concluded after litigation that a
merger or acquisition found illegal need not be prohibited or unwound but rather should be subject to
behavioral conditions so as to preserve the beneficial aspects of the transaction. See, e.g., Evanston
Northwest Healthcare Corp., Dkt. No. 9315, slip op. (FTC April 28, 2008) (opinion on remedy) available at
http://www.ftc.gov/os/adjpro/d9315/080428commopiniononremedy.pdf. The Justice Department
considers “conduct remedies” “a valuable tool for the [Antitrust] Division” because “[t]hey can preserve a
merger’s efficiencies and, at the same time, remedy the competitive harm.” U.S. Department of Justice,
Antitrust Division Policy Guide to Merger Remedies at 6 (June 2011) available at
http://www.justice.gov/atr/public/quidelines/272350.pdf. Indeed, conduct relief can apply to practices that
may not themselves be unlawful and were regularly engaged in prior to the transaction being challenged.
See, e.g., Competitive Impact Statement, United States et al. v. Comcast Corp. et al.,
http://www.justice.gov/atr/cases/f266100/266158.pdf (consent decree allowing the acquisition but, inter
alia, prohibiting exclusivity practices otherwise common in the industry and lawful).

4/ Applications of AT&T and Deutsche Telekom, WT Dkt. No. 11-65, page 59 at paras. 120-122.
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Nonetheless, the fact that AT&T’s 3GPP conduct does raise antitrust concerns is an additional public
interest reason to require such a condition in lieu of a time-consuming investigation and hearing.

Applicable Antitrust Law and Precedents

The 3GPP body of which AT&T is a very active member is a private standards-setting body.
As the Supreme Court observed, “Private standard-setting associations have traditionally been
objects of antitrust scrutiny.” Allied Tube & Conduit Corp. v. Indian Head, Inc., 486 U.S. 492, 500
(1988) (Allied Tube). This is because “a private standard-setting organization can be rife with
opportunities for anticompetitive activity.” American Soc’y of Mech. Eng'rs v. Hydrolevel Corp., 456
U.S. 556, 571 (1982). “Collaborative standard-setting is inconsistent with the antitrust laws, for
example, if the standard-setting process is biased by members with economic interests in stifling . . .
competition.” Allied Tube, 486 U.S. at 501.

Anticompetitive misuse of the standards-setting process can constitute, depending on the
circumstances, a violation of Section 1 of the Sherman Act (concerted conduct in unreasonable
restraint of trade), Section 2 of the Sherman Act (illegal acquisition or maintenance of a monopoly;
conspiracy or attempt to monopolize), and Section 5 of the Federal Trade Commission Act (unfair or
deceptive act or practice, unfair method of competition). See, e.g., Coalition for ICANN
Transparency v. VeriSign, Inc., 611 F.3d 495, 506-08 (9" Cir. 2010)(ICANN); Broadcom Corp. V.
Qualcomm Inc., 501 F.3d 297, 308-20 (3d Cir. 2007); Rambus, Inc. v. Infineon Technologies AG,
330 F. Supp. 679, 694-99 (E.D. Va. 2004)(Rambus v. Infineon); In the Matter of Dell Computer
Corp., 121 F.T.C. 616, 618 (1996).

“[TIhe subversion of a [standards setting organization] by a single industry player . . . can
result in anticompetitive outcomes. Thus, antitrust law historically has been concerned with the risk
of one or a small number of participants . . . turning the [organization] into a source of exclusionary
power.” Rambus v. Infineon, 330 F. Supp. at 696. Coercing a private standards body through
threats of legal or economic consequences, unethical and deceptive practices, or more subtle
predatory means such as working behind the scenes through ostensibly independent but actually
economically rewarded standards body participants, may violate the antitrust laws. Allied Tube, 486
U.S. at 495-97; ICANN, 611 F.3d at 505-08.

An important line of FTC precedents makes clear that misrepresentation and/or the failure to
disclose critical information in the standards-setting process, as well as the failure to abide by
commitments to be open and fully forthcoming with the standards body on critical competition
issues, can be an illegal abuse or misuse of market power and improper under the antitrust laws.
See, e.g., Dell Computer Corp. supra; Complaint and Analysis of Proposed Consent Order,
Negotiated Data Solutions LLC, Dkt. No. C-4234 (FTC 2008) available at
http://www.ftc.gov/os/caselist/0510094/080122complaint.pdf and
http://www.ftc.gov/os/caselist/0510094/080122analysis.pdf; see also Rambus Inc. v. FTC, 522 F.3d
456 (D.C. Cir. 2008) (overturning FTC on facts and holdings of particular case but not rejecting the
notion that deceptive failure to disclose critical facts to a private standards body may constitute an
antitrust violation in certain circumstances).

One reason why the antitrust laws permit certain collaborative standards-setting practices is
to respond in certain industries (like telecommunications) to a genuine “need for interoperability,” i.e.,
“the ability of one manufacturer’s product to interface with another manufacturer’s product. Rambus
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v. Infineon, 330 F. Supp. 2d at 696 and n. 26. However, if at the instigation of a dominant competitor
the result of the standards-setting process is to diminish or eliminate interoperability and thereby
raise insuperable barriers to effective competition, that dominant competitor’'s conduct in the
standards-setting venue may well be subject to antitrust liability and a comprehensive remedy that
reinstates interoperability.

AT&T’s Conduct in the 3GPP Process to Foreclose Interoperability

As the Commission knows, the preparation for the 700 MHz auction (Auction 73) proceeded
throughout 2007, with finalization of the spectrum blocks to be auctioned and the completion of
technical rules. Auction 73 began January 24, 2008 and concluded March 18, 2008. Actual license
grants occurred later that year, but use of the licenses was delayed due to a postponement of the
deadline for the digital TV transition out of that spectrum until June 2009. Certainly AT&T knew in
mid-2008 that it had won considerable spectrum in the B and C blocks and that numerous small,
new competitors were being licensed in the A block. Prior to the bidding, the industry standards
process had left every indication that the Lower A, B, and C blocks would be grouped in Band 12
and that winners of the A block licenses would be in an economically and technically viable
ecosystem in which devices (at that point using 3G UMTS technology) would work on all three
spectrum blocks.

By early 2008 technology was advancing and carriers as well as manufacturers began to
focus on standards for using the 700 MHz spectrum to provide 4G LTE service. In February 2008,
Ericsson proposed and the 3GPP body agreed to consider defining the base station specifications
for LTE as Band 12, i.e., encompassing the A, B, and C blocks in a single band. (Meanwhile Band
12 was formally approved for UMTS the following month.) Then Auction 73 was concluded and it
was clear AT&T had a strong position in Blocks B and C and was going to face competition from A
Block licensees.

Conveniently for AT&T in May 2008, one of AT&T’s major equipment suppliers, Motorola,
asserted to the standards body that the A block might experience interference from sources outside
Band 12 and that therefore it would be desirable to create a smaller sub-band (originally called Band
15 but later Band 17) consisting of blocks B and C. 5/ If adopted, this meant that equipment
suppliers could design and manufacture equipment for their major customer AT&T that would not
interoperate with the A block.

In June 2008, Ericsson refuted Motorola’s interference concerns making clear that the stated
concerns were very manageable. Ericsson argued that Band 15 (later 17) was not only unnecessary
to protect B and C block operators but that creating the new band would fragment the market. 6/
AT&T in its June and August 2008 submissions to the standards body made several technically
incorrect or exaggerated assertions about the interference issues and possible technical

5/ 3GPP TSG RAN WG4 (Radio) Meeting #47, Kansas, USA (April 5-9, 2008), R4-081108 (attached
hereto as Attachment B).

6/ TSG-RAN Working Group 4 (Radio) Meeting #47bis, Munich, Germany (June 16-20, 2008), R4-081356
(attached hereto as Attachment C).

Page 1163 of 1361.



remedies. 7/ Moreover, AT&T made clear that it only planned operations on blocks B and C and
wanted its own band (Band 17) for those two blocks. 8/

As AT&T well knew, the comparatively small and new entrants into the wireless industry who
had acquired A block licenses were not yet involved in 3GPP and were not present in the standards
discussions. They were not invited to explain their business plans or how a failure to fully examine
the supposed interference issues and to rush to judgment on the creation of a basically AT&T-only
Band 17 would erect a major economic barrier to their being able to build a business out of A Block
licenses. AT&T used its long-standing economic power as an equipment purchaser to push the
manufacturers who were significant 3GPP participants to quickly approve the creation of Band 17. 9/

The reports of the June and August 2008 3GPP meetings which indicate who spoke on the
Band 17 subject make clear that the effect of creating Band 17 on A block licensees in the United
States was effectively hidden by AT&T and its loyal supporters. 10/ Most of the 3GPP attendees
from other parts of the world were not familiar with the particular 700 MHz licensing situation in the
U.S. and were not really in a position to care about the effect of Band 17 on the U.S. A block
licensees. Although there are a few references to Ericsson’s concern about market fragmentation,
there was no explanation or acknowledgement that the creation of Band 17 would have a major
detrimental impact on Lower 700 MHz interoperability between the A block and the B and C blocks.

AT&T (as paraphrased in the 3GPP minutes) affirmatively played down Ericsson’s concern
over market fragmentation by saying “one subband more may not make a big difference in the
market fragmentation” and the creation of this “subband” (Band 17) was “the simplest and the
quickest way to solve the [supposed interference] problem.” 11/ Conveniently, Qualcomm (licensee
of the D and some E blocks) was there to vocally support AT&T, as did Motorola. 12/ Plainly, the
3GPP as a body was misled into thinking that the creation of Band 17 as a “subset” would
ameliorate technical interference concerns rather than eliminate as a practical matter any chance of
interoperability with the B and C blocks for the A block licensees and thus seriously handicap A
block licensees from ever using their spectrum.

Conclusion

Itis plain that AT&T used its market power as the major U.S. customer for 700 MHz
equipment suppliers and potentially deceptive argumentation rife with critical omissions to coerce
and mislead the 3GPP body into adopting a very economically significant Band change without any
acknowledgment or analysis of the major economic consequences of that change. AT&T could not

7/ 3GPP TSG RAN WG4 (Radio) Meeting #47bis, Munich, Germany (June 16-21, 2008), R4-081324
(attached hereto as Attachment D); Change Request, 3GPP TSG RAN WG4 Meeting #48, Jeju, Korea
(August 18-22, 2008), R4-082179 (attached hereto as Attachment E).

8/ 1d.
9/ 1d.

10/ Report of the 3GPP TSG RAN WG4 meeting #47bis, Munich, Germany (June 16-20, 2008) (excerpts
attached hereto as Attachment F); Report of the 3GPP TSG RAN WG4 meeting #47bis, Jeju, Korea
(August 18-23, 2008) (excerpts attached hereto as Attachment G).

11/ See Attachment F.
12/ See Attachment F at p. 29.
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have accomplished that anticompetitive result without the overwhelming equipment purchasing
power it maintains for the 700 MHz spectrum. AT&T’s actions had the purpose and effect of
maintaining and expanding that market power. AT&T'’s strategy of enhancing its own market power
and erecting a major barrier to the entry of A block rivals raises serious questions under the antitrust
laws and precedents discussed above and under Commission public interest principles that
incorporate antitrust concerns.

Moreover, the actions of AT&T’s vendors last month reinforce concerns about AT&T’s ability
to harm other Lower 700 MHz spectrum holders if the FCC approves the AT&T-Qualcomm
transaction. AT&T’s proposed acquisition of Qualcomm’s 700 MHz spectrum will further enhance
AT&T’s purchasing power and its consequent ability to use that power in the 3GPP processes to
preserve and perpetuate its unfair advantage — an advantage that may have been deceptively
obtained.

The Qualcomm deal will further exacerbate the situation in a seriously anticompetitive way
unless the Commission insists upon mandatory Lower 700 MHz band interoperability across all three
blocks (A as well as B and C) as a condition for approving the Qualcomm transaction. Such a
remedy will address a serious competitive and public interest harm enhanced and exacerbated by
the Qualcomm transaction. The proposed remedy is more than adequately “specific” to that
transaction so as to satisfy the Commission’s understandable desire to adopt only those approval
conditions that are “specific” to cognizable transaction-based harms.
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Hogan Lovells US LLP
Columbia Square
555 Thirteenth Street, NW

Washington, DC 20004
Hogan T +1202 637 5600
Love]ls F +1202 637 5910

www.hoganlovells.com

December 6, 2011

VIA ELECTRONIC DELIVERY

Marlene H. Dortch, Secretary

Federal Communications Commission
445 12th Street, SW

Room TWA325

Washington, DC 20554

Re: Notice of Ex Parte Presentation
WT Docket No. 11-18; RM-11592

Dear Ms. Dortch:

On December 2, 2011, Vulcan Wireless LLC (“Vulcan”) representatives Scott Wills, Paul
Nagle, Paul Kolodzy, and Michele Farquhar met with Commissioner McDowell and Angela
Giancarlo, his Chief of Staff and Senior Legal Advisor, to discuss the critical need for a condition on
the AT&T-Qualcomm acquisition that would help restore a consolidated Lower 700 MHz band class.

During the meeting, the Vulcan representatives discussed the concerns that are dramatically
impeding A Block broadband deployment (as described in the attached presentation distributed at
the meeting). They discussed a key condition that the Commission must impose before allowing the
transfer of Qualcomm’s 700 MHz spectrum to AT&T, or the transaction will further subvert FCC
policy, decrease market competitiveness, and further delay the deployment of 4G networks.

They also discussed the following points:

e The Commission should only impose a single condition that restores the original
Lower 700 MHz band plan, which would reconsolidate and unify the paired spectrum
in the Lower 700 MHz band (i.e., the A, B, and C Blocks);

e The Commission should promptly grant the transfer with this condition, as a reunified
band will speed network deployment. Conversely, failure to address the
fragmentation of the Lower 700 MHz band now will cause additional delay in network
deployments and discourage participation by smaller operators in future spectrum
auctions, thereby reducing the value of spectrum, discouraging competition, and
subsequently driving up costs to consumers; and

e The Commission should provide AT&T with a sufficient amount time to comply with
the condition by affording AT&T up to two years to fully comply with any such
condition and ensure that all of its 700 MHz mobile handsets operate on the unified
Lower 700 MHz band plan.

Hogan Lovells US LLP is a limited liability partnership registered in the District of Columbia. Hogan Lovells refers to the international legal practice comprising Hogan Lovells
US LLP, Hogan Lovells International LLP, Hogan Lovells Worldwide Group (a Swiss Verein), and their affiliated businesses with offices in: Abu Dhabi Alicante Amsterdam
Baltimore Beijing Berlin Boulder Brussels Caracas Chicago Colorado Springs Denver Dubai Dusseldorf Frankfurt Hamburg Hanoi Ho Chi Minh City Hong
Kong Houston London Los Angeles Madrid Miami Milan Moscow Munich New York Northern Virginia Paris Philadelphia Prague Rome San Francisco
Shanghai Silicon Valley Singapore Tokyo Warsaw Washington DC Associated offices: Budapest Jeddah Riyadh Zagreb
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Marlene H. Dortch, Secretary -2- December 6, 2011

The representatives also discussed the results of a “real world” study, funded by a
consortium of several Lower 700 MHz A Block licensees,” intended to prove or disprove the
unsubstantiated claims previously submitted to the FCC and 3GPP by AT&T and Qualcomm, among
others, regarding the need for establishing two separate band classes to govern only three spectrum
blocks. As described in more detail in the attached presentation and in Vulcan’s November 25 ex
parte in this proceeding, the findings of the study were as follows:

e The underlying assumptions and claims put forth in 3GPP proceedings rationalizing a
separate Band Class 17 were incorrect or overstated;

o Different operators’ systems in the Lower 700 MHz B and C Blocks actually pose a
threat of interference to each other that is greater than any threat that would be
introduced from a unified Lower 700 MHz band class that includes the A Block;

e Neither the high power E Block transmissions nor Channel 51 transmissions present
an interference threat to AT&T’s LTE devices, which currently receive and manage
signal level disparities from within the B and C Blocks that are greater than those
which would need to be accounted for by restoring the original Lower 700 MHz band
plan;

e Concerns about reverse intermodulation distortion interference are unfounded, as
commercially deployed AT&T devices did not experience any such interference; and

e The vague and exaggerated concerns regarding the potential increase in cost and/or
size of devices necessary to operate on a reunified Lower 700 MHz band plan are
without merit, as the cost of devices with such a condition will be virtually unchanged.

Finally, Vulcan explained how the proposed transaction has already negatively impacted
other Lower 700 MHz spectrum. Within the last two weeks, a leading AT&T 4G network vendor
submitted a proposal to the 3GPP (seemingly endorsed by AT&T) to have other non-AT&T 700 MHz
spectrum holders reduce the amount of their usable bandwidth to compensate for AT&T’s
anticipated use of the D Block. This proposal was not revealed to the FCC in any filings by AT&T,
Qualcomm, or any vendors supporting this proposed transaction. Designed solely to accommodate
AT&T’s use of the D Block spectrum, this proposal would force non-AT&T spectrum holders to forfeit
their valuable spectrum rather than require AT&T to bear the full responsibility of setting aside its
own guard band to accommodate its operations on the D Block.

" The consortium members include: Vulcan Wireless, King Street Wireless, Cavalier Wireless, Continuum
700, Cox Wireless, C Spire and MetroPCS.
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Marlene H. Dortch, Secretary -3- December 6, 2011

Pursuant to Section 1.1206(b) of the Commission’s rules, | am filing this notice electronically
in the above-referenced docket. Please contact me directly with any questions.

Respectfully submitted,

/sl Michele C. Farquhar

Michele C. Farquhar
Counsel to Vulcan Wireless LLC

Partner
michele.farqguhar@hoganlovells.com
D 1+ 202 637 5663

CcC: Commissioner McDowell
Angela Giancarlo
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Agenda Item: 6.1.2
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1 Introduction

This document is presented as a discussion paper to evaluate the need for a new operating band to support block B and
block C in the lower 700MHz band. This new operating band would be in addition to that in [1], for UTRA Band XII
which supports Block A, Block B and Block C. The rationale for this new band is to address possible co-existence
issues with High power TV broadcast transmission in Channel 51 and other broadcast transmission in channel 55 (Block
D) and channel 56 (Block E).

This document provides some of the rationale for this new band and a draft TP for discussion. These discussions should
also encompass the future role of Band 12 in terms of either; following the same approach as UTRA in supporting
Bands A, B and C, or be limited to Block A and B, in order to complement the proposed new band. In this case, inputs
from the relevant spectrum stake holders, would be useful before a final decision can be made

A draft TP is provided for TS36.101 for this new band 15. This is in order to show how this could be implemented in
the specification

2 Background
The FCC channel plan and 3GPP UTRA plan [1] is provided below;

Figure 2-1 FCC channel plan and UMTS Band X11
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Band XII includes both A block (2x6MHz), B block (2x6MHz) and C block (2x6MHz). Using the FCC channel plan as
a base line we note;

a)

b)

Per FCC, ERP for channel 51 can be between 500 KW (87 dBm) and SMW (97 dBm). According to the FCC
site (using the stringent mask) emissions must be attenuated 47 dB at the channel edge and no less than 76dB at
a 3MHz offset.

- As A block (Channel 52) is adjacent to Digital TV (channel 51) this would result in a high level of out
of band emission into channel 51 (A block) and would place stringent requirements on the adjacent
Rx and ACLR performance for a eNodeB operating in the same geographical area. In this case
deployment of channel 52 (A block) site would need to be conditioned on the site location of a high
power channel 51 transmitter.

For a UE operating in a Band 12 configuration (A+ B+ C), this would result in a significant in-band power
when roaming near a channel 51 broadcast transmitter since limited RF filtering would be available for the
adjacent Channel 51 if A block is part of the operating bandwidth. This large in band power would intermod
with an existing UE transmission in block A, B and C to generate spurious emission (2F,-F,) in other parts of
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the 700 MHz spectrum. The key issue for Tx IM is the level of the DTV Channel 51 wideband signal that
would be present at the UE antenna port based on a reasonable deployment scenario

¢) As shown in figure 2-1, there may be some impact performance from high broadcast transmission for channel
55/56 for UE supporting Band 12 (A+ B+ C)as since limited RF filtering would be available to provide
adequate UE Rx out of band blocking rejection if A block part of the operating band. Again, the magnitude of
this problem is a function of the operator’s deployment scenario.

3 Proposal for discussion

In order to address the co-existence issues highlighted in section 2 an additional EUTRA band [15] could be created as
shown in figure 2.1-1 below

Figure 3-1 Band 15 proposal for Lower 700 MHz
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3.1 Impacton Tx IMD and Rx blocking

Based on the operating band in Figure 2.1-1 additional front end RF filtering would be provided by the duplex filter in
lieu of block A as shown above in figure 3.1-1 below for both TX IMD and Rx out of band blocker performance

3.1-1 Channel 52 and 57 used as filter transition

Fitter transition

[ Channel 51 Chamel 62 o Channel 63 T Chunnei 64 ]

3.2 Impact of duplex performance
The duplex distance for both band 12 (A+ B+ C) and Band 15 (B+C) is shown below in figure 3.2-1. In this case the

duplex gap would increase from 12MHz for Band 12 to 18MHz and Band 15 would start to resemble Band V in terms
of duplex gap, so we would expect an improvement in terms of Rx sensitivity and Tx output power for Band 15.

Figure 3.2-1 impact on channel plan on duplex gap
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3.3 Impact of channel bandwidth / self interference

Self interference is a function of, Tx — Rx spacing, duplex filter performance, Tx power and transmitted RB(s). For a
fixed duplex gap the self interference increases with channel bandwidth, transmit power and RB allocation. However, as
the same TX-RX spacing is maintained, we would not expect a significant difference in desense performance for either
band 12 or band [15].

3.4 Implementation aspects of adding a new operating band

All though there appears to be merit in terms of co-existence performance for the addition of a new operating, the
number of operating bands a UE terminal would need to support would increase and some practical limitations may be
necessary to reduce implementation complexity. In this scenario roaming between band 12, 13, 14 and 15 could be
impacted depending on the number of E-UTRA support bands a UE could support.

4 Proposal/ Conclusions

This document provides some of the rationale for this new band 15], and how this could be formulated in the
specification for the Lower 700 MHz. A TP draft proposal for E-UTRA operating band is provided

As part of the discussions for band 15 we would welcome further discussion on E-UTRA band 12. In this case it is not
clear if Band 12 should be aligned with UTRA Band XII to include Blocks A, B and C or just be limited to Block A
and B.. Therefore, we propose to maintain the TBD status until this aspect is clarified.

5.1 General

The channel arrangements presented in this clause are based on the frequency bands and channel bandwidths defined in
the present release of specifications.

NOTE:  Other frequency bands and channel bandwidths may be considered in future releases.

5.2 Frequency bands
E-UTRA is designed to operate in the frequency bands defined in Table 5.2-1.
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Table 5.2-1 E-UTRA frequency bands

E-UTRA Uplink (UL) Downlink (DL) UL-DL Band Duplex
Band eNode B receive eNode B transmit separation Mode
UE transmit UE receive
Fur_tow = FuL_nign FoL tow = Fopi_nigh Fow_tow - FuL_nign
1 1920 MHz - 1980 MHz 2110 MHz 2170 MHz 130 MHz FDD
2 1850 MHz -~ 1910 MHz 1930 MHz 1990 MHz 20 MHz FDD
3 1710 MHz  — 1785 MHz 1805 MHz 1880 MHz 20 MHz FDD
4 1710 MHz - 1755 MHz 2110 MHz 2155 MHz 355 MHz FDD
5 824 MHz -~ 849 MHz 869 MHz 894MHz 20 MHz FDD
6 830 MHz -~ 840 MHz 875 MHz 885 MHz 35 MHz FDD
7 2500 MHz - 2570 MHz 2620 MHz 2690 MHz 50 MHz FDD
8 880 MHz - 915 MHz 925 MHz 960 MHz 10 MHz FDD
9 17499 MHz - 17849 MHz 1844.9 MHz 1879.9 MHz 60 MHz FDD
10 1710 MHz  —~ 1770 MHz 2110 MHz 2170 MHz 340 MHz FDD
11 14279 MHz - 1452.9 MHz 1475.9 MHz 1500.9 MHz 23 MHz FDD
12 [TBD] - [TBD] [TBD] [TBD] [TBD] FDD
13 777 - 787 746 756 21 FDD
14 788 -~ 798 758 768 20 FDD
[15] [704] - [718] [734] [748] (18} [FDD]
33 1900 MHz  — 1920 MHz 1900 MHz 1920 MHz N/A TDD
34 2010 MHz -~ 2025 MHz 2010 MHz 2025 MHz N/A TDD
35 1850 MHz - 1910 MHz 1850 MHz 1910 MHz N/A TDD
36 1930 MHz  — 1990 MHz 1930 MHz 1990 MHz N/A TDD
37 1910 MHz  ~ 1930 MHz 1910 MHz 1930 MHz N/A TDD
38 2570 MHz  ~ 2620 MHz 2570 MHz 2620 MHz N/A TDD
5.3 TX-RX frequency separation

5 References
3GPP TR25.822 v1.0.0 UMTS 700 MHz Work Item Technical Report

(11
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1 Background

It has been proposed to introduce Band 15 as a subset of the current Band 12 to resolve certain co-existence issues [1].
The current Band 12 covers Blocks A+B+C in the lower 700 MHz band in Region 2, Band 15 would cover B+C (see
Figure 1).

— o , ; ; N -
Miz 704 710 716 722 728 734740 748 ?52 758 754 770 78 ?32 788 ?94 800 Mz
SafrtyB

; bl Public
1l ‘ ’ 14 e
52 53 54 55 56 57 58 59 GO 61 } 62t63 64 65’66 67|68 69|

Lower 700 MHz . Upper 700 MHZ

Pubhc

Figure 1 Band plan for Region2.

There are indeed some technical benefits of introducing Band 15, but there are also drawbacks. There would be two
duplexers covering part of the lower 700 MHz (it has also been proposed to limit Band 12 to A+B), which goes against
economies of scales and may lead to market fragmentation.

In this contribution, some of the co-existence issues are addressed to assess the merits of Band 15.

2 Discussion

2.1 Digital TV in Channel 51 and MediaFLO into eNB

DTV interference into eNB RX is the most difficult of the interference scenarios considered.

For DTV in Ch51 (and MediaFLO in Ch53, Block D/E) there are two interfering mechanisms
*  Out-of-band emission (OOBE) from the TV transmitter falling into the LTE RX passband
e eNB RX blocking by an adjacent TV signal. Blocks A and C then the most prone

see Figure 2. The OOBE cannot be mitigated by filtering at the eNB, it must be done at the TV transmitter. Duplex- and
additional filter can mitigate the RX blocking.

OOBE is thus not relevant for the Band 15 issue, we only note that for DTV (5 MW eirp) Block A will be significantly
degraded in the neighbourhood of the TV transmitter unless 25 dB extra attenuation of a power reduction is supplied at
the DTV transmitter, Blocks B and C are not impacted by Ch51.
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When analysing the blocking we consider a DTV transmitter with 5 MW eirp (largest transmitters typically mounted in
high TV masts) and a MediaFLO at 50 kW eirp. Clearly, a Band 15 duplexer would reduce the DTV blocker level but
leave the MediaFLO unaffected.

698

16 722 7?8

51 152| 53 54 55 56 57
oose [ TS {4 DL
UL

ssrx M __—J
UL

Figure 2 Interference from DTV in Ch51 and MediaFLO in Ch55.

The coupling between the broadcast transmitter and the eNB RX is highly dependent on the relative difference in height
(see Figure 3) and the inter-site distance. Examples provided here represent worst case scenarios, in real deployments
analysis must by made on a case-by-case basis. Clearly, additional filtering or different duplex arrangements in the eNB
is only needed in the vicinity of the broadcast transmitter.

AH

Hb=400m

T
D

Figure 3

Considering a DTV 6 MHz interference in Ch51 the A block at 6 MHz offset from the broadcast signal will be the most
impacted, an additional 35 dB of eNB filtering is needed at 698 MHz, which can be implemented at moderate loss in the
RX passband. Block B will be less impacted and it suffices with a 15-20 dB additional attenuation is needed at 698
MHz. However, this can easily be achieved with an external filter for LTE sites close to the broadcast tower and is not a
major reason for introducing a Band 15 duplexer.

For MediaFLO at 50 kW eirp the C block will be most impacted, but with some 20 dB extra eternal attenuation at 716
MHz the blocking can be mitigated with less than 1% degradation. Band 15 instead of Band 12 would have a very
limited effect here.

To sum up: the interference from DTV at Ch351 does not in itself motivate the introduction of Band 15, for block B+C
licence holders additional attenuation can be provided at the eNBs located in the vicinity of the broadcast tower.
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2.2 MediaFLO into UE

The next scenario is interference from broadcast transmitting on Ch 55 (Block E) into LTE downlink Blocks A, B and
C, see Figure 1. A Band 15 duplexer would then provide extra attenuation for Blocks B and C, but A is the most critical.
The broadcast transmitter power is 50 kW eirp. Blocking is the worst case interference here as compared to that of
OOBE.

The assumptions for the coexistence simulation are
e one broadcast system at 50 kW from a 138 m mast with a 12 dBi antenna
e acellular system with a cell grid of 1000 m

The UE will be subject to a performance degradation close to the broadcast site. Figure 4 shows the degradation as a
function of distance from the broadcast site for a 5 MHz channel in Blocks A, B and C at 6, 12 and 18 MHz separation,
respectively. Block A is the most sensitive with a 1.3% performance degradation in the downlink. Block B is at 0.2%, a
Band 15 duplexer would have reduced this further.

14 :
: e § MHz Offs 2t

- l 12 Mhz Offset |

) 1T — 1§ Mz Offset

Relatve thoughmst 1085 (%]

Distance from MediaFlo transmitter [m]

Figure 4 Interference from MediaFL.O into downlink Blocks A, B and C.

A 500 m high broadcast tower would also have given a 0.2% degradation for Block B. Summarizing: it is questionable
if a Band 15 duplexer should be introduced based on the coexistence results considered above.

2.3 TXIMdueto DTV

The last issue considered is UE TX intermodulation of a lower 700 MHz LTE signal with a powerful DTV signal. The
latter is a 6 MHz DVB-T signal in Ch 51 centred at 695 MHz transmitted at S MW eirp. The intermodulation occurs in
the UE TX chain and may produce products falling in the UE transmit and receive bands. For UTRA, TX IM is
specified as IM with a CW interferer, which will produce IM products of up to 10 MHz bandwidth. Now we have IM
between two wideband signals which will produce a IM product that will interfere over a larger bandwidth but a lower
PSD.

We assume that the DTV signal is centered at f, with the LTE transmitted signal at fo =1 +Af (centered at

1]

Blocks A, B and C or combinations). The IM product is produced from the sum of the DTV and LTE signals
u = Acos2nft+ Bcos2afyt

where 4 and B are bandpass signals of bandwidths equal to the DTV and LTE signals, respectively. The TX
nonlinearity is modelled as
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g(x)= Z kx’

Now, the 3" order intermodulation product will appear at the following frequencies with amplitudes

f k,A+%k3(A3 +24B°)
1 k,B+%k3(2AzB+B3)
3 2
2~ f=f s kAR

The IM product at 2 f; — f; falls into the broadcast band. The product at f, + Af may fall into the receive band,
considering its amplitude and using the supports of convolution in the spectral domain, it follows that it’s located at

£ +Afi%(BWA +2BW,)

with regard to the LTE transmitted signal. Table 1 shows the frequency of this IM3 product in relation to the UE receive
bands for various scenarios and LTE bandwidths

Table 1. IM3 in relation to the LTE receive band for a 6 MHz DTV interferer in Ch 51.

LTE Block Interferer separation Af IM3 frequency LTE receive band
MHz MHz MHz
A (56 MHz) 6 699-715 728-734
B (5 MHz) 12 711-727 734-740
C (5 MHz) 18 723-739 740-748
A+B (10 MHz) 9 700-726 728-740
B+C (10 MHz) 15 712-738 734-746

For the 5 MHz LTE cases the IM3 will not overlap with the receive bands and the TX duplexer will provide more than
40 dB of attenuation outside the transmit band, so these products will likely not be blocking the UE receiver. The level
depends on the linearity of the TX, the intermodulation requirements and required linearity is still TBD in TS 36.101.

There may be a problem for 10 MHz channels in B+C where part of the IM product will fall into the receive band (a
problem even if the duplexer provides attenuation). The TX filter of a Band 15 duplexer could then decrease the DTV
signal, but the reduction as compared to a Band 12 duplexer is still TBD as there are few 700 MHz filters available at
present (ongoing work).

Looking at the frequencies of the IM3 products it appears that the only scenario that motivates a Band 15 duplexer is the
10 MHz LTE allocation in B+C for terminals used in the vicinity of broadcast transmitters, TX IM problems would of
course also be alleviated for Block B channels.

3 Proposal

Collecting the results

* starting with the most difficult case, DTV and MediaFLO interference into eNB, we note that this requires
additional filtering in the eNB in the vicinity of the broadcast tower for duplexers involving Block A (i.e also
for the current Band 12), for Block B the filter requirements are less stringent

e MediaFLO interference into the LTE downlink will be most severe for Block E broadcast into Block A
downlink, but it appears that the degradation does not translate into more than a percent of performance loss
for LTE
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e TXIM could be a problem for B+C licence holders when 10 MHz channels are deployed near big 5 MW eirp
DTV transmitters

The first item above can be solved by external filters at the eNB close to the broadcast site and does not motivate a
Band 15 duplexer in all eNB since the requirements on the external filter for Block B+C would not be difficult (Block A
provides a guard). MediaFLO interference into Blocks B and C is a smaller problem than A assuming a Band 12
duplexer.

The TX IM in the vicinity of high-power broadcast transmitter will be alieviated for Block B, but the extra attenuation
of the TX dupler is stifl uncertain. The isolation has to provided on the “wrong™ side of the TX duplexer filter that needs
to provide high attenuation in the RX band on the other side of the passband.

Unless there is a severe problem with TX IM and difficult MediaFLO into LTE UE interference scenarios into can be
identified, Band 15 should not be introduced considering the risk of market fragmentation. However, the interference
issues will remain for Block A holders regardless of Band 15 and still needs to be resolved. Nevertheless, the risk of
interference will always be higher for Block A holders.

References

{17 R4-081108, “TS36.101: Lower 700 MHz Band 15”, Motorola
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1. Introduction

This document is provided as discussion related to prior contributions on the 700 MHz bands to be
used in the US and also the proposal for a new band (Band 15) to include only a portion of the
Lower 700 MHz band [1].

2. Background

The band plan for the Lower 700 MHz band and the allowed power limits (ERP) are shown in
Figure 1 below. Currently, AT&T has acquired spectrum licenses in only the B and C Blocks as
indicated in the shaded blocks in the figure. The digital TV (DTV) broadcast stations on channels
51 and below are permitted to transmit up to 1 MW ERP. The unpaired D and E Blocks are
permitted to transmit up to 50 kW and some of these stations are already in service on D Block with
MediaFLO broadcast service for mobile devices. It is expected that similar transmitters and power
levels will be used in E Block. The transmit power limits for the paired blocks (A, B, and C) are
given in terms of power spectral density as 1 kW/MHz and this is approximated as 6 kW although
the expected power levels for 2-way services are expected to be much lower than the maximum
limit (expected to be 500 to 1000 W ERP, similar to cellular service at 850 MHz). The paired C
Block is also allowed to transmit up to 50 kW for broadcast services but it is assumed that the C
Block will be used for 2-way services in combination with B Block and will be limited by the 1
kKW/MHz level. Note that the limit for the Upper 700 MHz blocks is also 1 kW/MHz and this
means the 11 MHz block is allowed up to 11 kW. However, it is assumed that that block will also
be used for 2-way services and will have power levels similar to B and C Blocks in the Lower 700
band.

692 698 704 710 716 722 728 734 740 746 MHz

TV Ch. TV Ch. U er 700
eoe ° ) A - b = A -pp: e

1 MW

50 kW

11 kW
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Figure 1. Band plan and power (ERP) limits for the Lower 700 MHz band.

As mentioned above, it is expected that the E Block will be used for broadcast type services such as
MediaFLO, DVB-H, etc., and will transmit at 50 kW ERP. As shown in Figure 2 below, during the
recent 700 MHz auction MediaFLO (Qualcomm) won licenses in California, New York, etc., shown
in white with the remaining licenses won by Frontier (Echostar) shown in red. While it is not
completely clear what technology will be deployed by Frontier it is likely that many large
metropolitan markets will have broadcast services on E Block at high power (i.e. 50 kW ERP).

Figure 2. E Block licenses (6 MHz channel, unpaired).
(MediaFLO white, Frontier red)

The 700 MHz band plan and the allowed power limits introduce scenarios that have never
occurred up to now and have not been addressed in the past in the 3GPP specifications. In
particular, the band plan includes a narrow duplex gap (12 MHz), a relatively small duplex
distance (Rx-Tx = 30 MHz), and the presence of strong interfering signals that fall directly
into the duplex gap needed for two-way services. These issues, and in particular the strong
interferers, will require some issues to be resolved in the specifications.

3. Technical Issues

UE Receiver Performance

In the present analysis the following points are assumed:

e For two-way services on A, B, and C Blocks the UE must be able to operate at a level close
to the reference sensitivity with strong signals present on the D and E Blocks. As explained
above, AT&T is primarily concerned with two-way operation on the B and C Blocks only.

e Typical duplex filters must account for tolerances due to temp. variations (approx. 2 MHz),
manufacturing process (approx. 1.5 MHz, etc. It also takes a few MHz of spectrum to
achieve a significant level of attenuation in the filter. Thus, it is unlikely that a typical filter
can reject signals in the first 5-6 MHz outside of the intended receive pass band (i.e. very
little rejection in the first adjacent channel block)
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o Several values are used from the UE specifications (TS 25.101) and it is assumed that the
values for LTE will be similar.

As noted above, high power broadcast services have already been deployed on the D Block and are
also expected to be deployed on the E Block. These systems are allowed to operate at 50 kW ERP
with some additional limits on their emissions. From Part 27.55, the power flux density at ground
level is limited to 3000 puW/m2 within 1 km of the transmitter location. Assuming an isotropic
receive antenna this is equivalent to a received power of -13.8 dBm. However, since these
transmitters are generally located on high towers (200m-500m) with little antenna downtilt, the
actual signal power at ground level may be somewhat lower due to the reduced antenna gain in the
direction toward the ground (e.g. Rx power of -25 to -30 dBm w/ 0 dBi UE receive antenna). A
sample link budget is shown in the table below.

Units Notes
E Block Tx Power (ERP) = 50 kW ERP 725 MHz, E Block
Tx power (EIRP) = 79.13 | dBm EIRP | Convert to EIRP
Tx tower height = 200 |m
Distance to Victim UE = 500 |m Distance from base of tower
Antenna gain reduction = -10 | dB Due to Tx ant. pattern in direction of UE
Path loss = -84.27 | dB < 1 km so free space loss is assumed
Other losses = -10 | dB Blockage, body loss, etc.
UE antenna gain = 0 dBi Assumed isotropic Rx antenna
UE Rx power = -25.14 | dBm Blocking signal level in E Block

Table 1. Sample link budget for E Block signal into UE receiver.

As noted in the table, the broadcast transmitter antenna height is assumed to be 200 meters and the
UE is at 500 m distance from the base of the tower. In this case, free space loss is assumed since
the Hata model is valid only for distances > 1 km. Note that the peak ERP is reduced by 10 dB due
to the elevation pattern of the transmit antenna and an additional loss of 10 dB is also included to
account for blockages in the signal path, body loss, etc. In this case, the azimuth pattern of the
antenna is assumed isotropic and so there would little variation in azimuth. For reference, antenna
pattern data for typical broadcast antennas can be found at [2]. While the UE may have an antenna
gain somewhat below 0 dBi this can be easily included and would reduce the received power by a
few dB. With the same assumptions as above but with a 1 km spacing, the Rx power at the mobile
is estimated as -30.7 dBm. Note that this is also similar to the value predicted at 1 km by the urban
Hata model (Rx power = -33.4 dBm, pathloss = 112.57+29.13log(d)) and the suburban Hata model
(Rx power = -24.0 dBm, pathloss = 103.17+29.13log(d)). From these estimates it is assumed that
the UE will be subjected to strong signals (approx. -25 to -30 dBm) within 1 km of D and E Block
transmitters.

Assuming that the UE is operating on A Block, it must have sufficient selectivity to reject the
interfering signal in E Block. In the current UMTS specifications the ACS is given for two cases.
In Case 1 the desired signal is at REFSENS+14 dB and the interferer is at -52 dBm leading to an
ACS value of 33 dB. In Case 2 the desired signal is at REFSENS+41 dB and the interferer is at -25
dBm, also leading to an ACS value of 33 dB. However, neither of these two cases addresses the
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case of a UE operating at a point close to the reference sensitivity while in the presence of a strong
signal due to MediaFLO or other high power transmitters which is a scenario that may occur
depending on the location of the E Block transmitters and cell towers. In this case, the desired
signal would be similar to Case 1 REFSENS+14 dB (or even lower) and the adjacent channel
interference could be as high as -25 to -30 dBm . If the duplex filter could provide attenuation for
the interfering signal it would help to mitigate this problem. However, as mentioned above, little or
no attenuation is provided by the duplex filter in the block adjacent to the desired pass band. In this
case, operation on A Block may be problematic.

A similar situation exists for a UE operating on B Block with a strong interfering signal on E (or D)
Block. In this case, the in-band blocking specifications are used and for a UE operating on B Block
at REFSENS+3 dB, a signal on E Block can be as high as -56 dBm (assumed at 10 MHz offset
although in the case of the 700 MHz band this offset would be approx. 12 MHz). In this case, with
an interfering signal at -30 dBm, an additional attenuation of 26 dB is needed. This could be
accomplished with the duplex filter provided that a Band 15 approach is used so that the duplexer
passband includes only the B and C Blocks. In this case, the desired filter attenuation can be
achieved at 6 MHz outside the edge of the intended passband. Without this attenuation provided
by the duplexer the UE would be impacted at a distance of 8.7 km from the E Block
transmitter (assuming suburban Hata model w/ 10 dB additional loss for blockage, body loss, etc.).
In addition, in some markets it is probable that both E Block and D Block will be on the air with
high transmit power. AT&T currently believes that the Band 15 approach will provide performance
for the UE that is consistent with the performance on other bands that do not have the more extreme
operating conditions.

In addition, as noted in [1], the broadcast signals on Channel 51 and the D and E Blocks may mix
with the UE’s own transmit signal to produce intermodulation (IM) products that may fall into the
UE receive band (and could affect the UE’s own receiver or another nearby UE if the IM signal is
re-radiated). The table below shows the possible IM components and the resulting signals (center
frequency). Of particular concern are the products that fall into the B and C Block UE receiver. In
addition, the bandwidth of IM products will be wider than the signals themselves and would affect
multiple blocks. Furthermore, AT&T has the option to use a 10 MHz LTE carrier that spans both
the B and C Blocks and these signals could mix with an E Block signal and fall into the 10 MHz
receive band.

Broadcast Signal (F1) UE Transmit Signal (F2) IM Center Freqg. (2xF2-F1)
Channel 51 B Block 719 MHz (D Block)
Channel 51 C Block 731 MHz (A Block)

D Block B Block 731 MHz (A Block)
D Block C Block 725 MHz (E Block)
E Block B Block 743 MHz (C Block)
E Block C Block 737 MHz (B Block)

Table 2. IM Products due to Broadcast signals and UE transmitter.

In terms of the specification, the IM response is evaluated at REFSENS+3 dB and the receiver must
meet the performance target with interfering signals at -46 dBm at offsets of 10 MHz and 20 MHz.
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In this case, the duplex filter must attenuate an external signal by at least 16 dB to meet the current
specification. In the case of a Band 12 duplexer this would not be possible if the external signal is
in the E Block but this would be mitigated in the case of Band 15. Without this attenuation the
UE would be affect by IM at a distance of 6 km from the E Block transmitter.

Previous contributions on the 700 MHz band have also identified the possibility of interference to a
UE receiver due to the out of band emissions from the MediaFLO, or other, transmitters operating
on D and E Blocks. In this case, the interference cannot be reduced through filtering in the UE.
However, it is generally expected that the out of band emissions from these types of UHF
transmitters will be significantly lower than the general FCC limit (although this cannot be
guaranteed through regulatory rules). For example, for transmitters operating in the Lower 700
MHz band the out of band emission limit is -13dBm / 100 kHz. However, as can be seen in a
regulatory compliance report by Harris Broadcast Corp. [3], the actual level of the OOBE measured
after the transmit filter is approx. -47 dBm / 100 kHz. Using this transmit power for the OOBE, a
link budget is shown in Table 3 below to estimate the impact on the UE receiver. In this case, at a
distance of 500 m the OOBE is well below the noise floor of the victim UE. Thus, it can be
assumed that the other interference aspect analyzed above will be the main sources of
interference in the Lower 700 MHz band.

Units Notes
TX power = -47 dBm/100kHz | D or E Block OOBE emission level
TX power = -30.5 | dBm/4.5 MHz | Convertto 4.5 MHz
Tx line loss = 2 dB
Tx antenna gain = 14.1 dBi =12 dBd
Tx tower height = 200 m
Distance to Victim UE = 500 m Distance from base of tower
Antenna gain reduction = -10 dB Due to ant. pattern in direction of UE
Path loss = -84.27 | dB < 1 km so free space loss is assumed
Other losses = -10 dB Blockage, body loss, etc.
UE antenna gain = 0 dBi Assumed isotropic Rx antenna
UE Rx power = -122.67 | dBm/4.5 MHz | OOBE level in UE receive block

Table 3. Sample link budget for OOBE from D or E Block transmitter to UE receiver.

UE Transmitter Performance

Earlier contributions have examined the self-desense issues related to LTE transmissions when the
signal bandwidth is 5 MHz, or greater. Since the total amount of isolation that can be achieved in a
Band 15 duplexer is approximately the same as in a Band 12 device the self-desense issue may not
be improved. However, there are other advantages to using a Band 15 approach for the UE
transmitter. Since the filter passband is smaller, the insertion loss may be slightly less than a Band
12 duplexer. Also, to avoid interference to mobile devices receiving signals on the D and E Blocks
the out of band emissions from the UE should be reduced as much as possible. With a smaller
passband, a Band 15 UE may exhibit lower out of band emissions. Similarly, a mobile device
transmitting on the A, B, or C Blocks could cause interference to a DTV receiver operating on
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Channel 51. Since AT&T plans operations on only the B and C Blocks, the Band 15 approach
offers the possibility that emissions into Channel 51 could be reduced through the duplex filter.

eNode-B Performance

As for the UE receiver, the eNode-B receiver must work in the presence of in-band noise due to
OOBE from D and E Blocks and also the presence of strong signals on the adjacent blocks
including 1 MW transmitters on Channel 51. In general, much better filtering can be applied at the
Node-B and some amount of additional isolation can be achieved through site engineering during
deployment. AT&T recommends no specific changes to the eNode-B/Node-B specifications at this
time.

4. Conclusions

Due to the disparity of wireless services that are deployed and envisioned for the Lower 700 MHz
band in the US there will be additional requirements on the UE and the eNode-B to ensure
acceptable performance for two-way voice and data services in the band. As proposed in previous
RAN4 meetings some of these issues can be addressed through the introduction of an additional
band in the specifications (Band 15) that includes only the B and C Blocks which are currently
planned for service by AT&T. In addition, as has been presented in this contribution, the expected
signal levels due to high-powered systems in neighboring blocks may be mitigated to some degree
by front-end filtering and this alleviate some of the blocking and intermodulation problems in the
UE receiver. This approach may be the preferred solution rather than impose more stringent
requirements on the baseband components within the UE. Currently, AT&T believes that this offers
the best way forward and that Band 15 should be adopted in the specifications.
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5.1

52

E-UTRA is designed to operate in the frequency bands defined in Table 5.2-1.

General
The channel arrangements presented in this clause are based on the frequency bands and channel
bandwidths defined in the present release of specifications.
NOTE: Other frequency bands and channel bandwidths may be considered in future releases.
Frequency bands

Table 5§.2-1 E-UTRA frequency bands

E- Uplink (UL) | Downlink (DL) Duplex
UTRA | eNode B receive | eNode B transmit Mode
Band UE transmit UE receive

FuL_low — FuL_nigh FoL_iow = Fbi_nign
1 1920 MHz - 1980 MHz | 2110 MHz - 2170 MHz FDD
2 1850 MHz - 1910 MHz | 1930 MHz - 1990 MHz FDD
3 1710 MHz -~ 1785 MHz | 1805 MHz - 1880 MHz FDD
4 1710 MHz -~ 1755MHz | 2110 MHz - 2155 MHz FDD
5 824 MHz ~ 849 MHz 869 MHz — 894MHz FDD
6 830 MHz — 840 MHz | 875 MHz — 885 MHz FDD
7 2500 MHz - 2570 MHz | 2620 MHz — 2690 MHz FDD
8 880 MHz - 915 MHz 925 MHz - 960 MHz FDD

1749.9 - 17849 1879.9 FDD
9 MHz MHz 1844.9 MHz MHz
10 1710 MHz -~ 1770 MHz | 2110 MHz -~ 2170 MHz FDD
11 1427.9 - 14529 14759 MHz - 1500.9 FDD

MHz MHz MHz
12 [TBD] - [TBD] [TBD] - [TBD] FDD
13 777 MHz - 787 MHz 746 MHz — 756 MHz FDD
14 788 MHz — 798 MHz 758 MHz ~ 768 MHz FDD
17 704 MHz - 716 MHz 734 MHz — 746 MHz FDD
33 1900 MHz - 1920 MHz | 1900 MHz - 1920 MHz TDD
34 2010 MHz - 2025 MHz | 2010 MHz -~ 2025 MHz TDD
35 1850MHz - 1910 MHz | 1850 MHz - 1910 MHz TDD
36 1930 MHz - 1990 MHz | 1930 MHz ~ 1990 MHz TDD
37 1910 MHz -~ 1930 MHz | 1910 MHz - 1930 MHz TOD
38 2570 MHz -~ 2620 MHz | 2570 MHz - 2620 MHz TDD
39 1880 MHz - 1920 MHz | 1880 MHz - 1920 MHz TDD
40 2300 MHz - 2400 MHz | 2300 MHz - 2400 MHz TDD

5.3 TX~RX frequency separation
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Additionally, we are expanding our accessory compatibility across all brands of wireless handsets and
Bluetooth-enabled devices.

We are investing in next-generation technologies, such as WiMAX, HSDPA and Long Term Evolution
(“LTE”). We believe a strong intellectual property portfolio is critical to our long-term success and to ensuring that
we maintain a favorable strategic position in these technologies. We will continue to identify opportunities to
generate licensing revenue from these investments. We also believe that innovation is critical to offering devices
that demonstrate unique experiences and value propositions for consumers. As an example, in 2007 we began
shipping our flagship RAZR2 devices with Crystal Talk, a proprietary technology that automatically adjusts audio
quality based on ambient noise conditions to provide the optimal conversational experience. In application
services, we continue to work with third parties to improve upon and develop our services and applications, which
will deliver rich experiences to the customer. Motorola is committed to investing in evolving technologies to ensure
that we continue to deliver enhanced and differentiated wireless handset experiences to consumers.

In January 2008, we announced that we are evaluating alternatives for the structural and strategic realignment
of our Mobile Devices business to better equip it to recapture global market leadership and to enhance shareholder
value. This may include the separation of the Mobile Devices business from Motorola’s other businesses to permit
each to grow and better serve their customers.

Customers

We continue to focus on strengthening our relationships with our customers. The segment has several large
customers worldwide, the loss of one or more of which could have a material adverse effect on the segment’s
business. The largest of the segment’s end customers (including sales through distributors) are Sprint Nextel,
AT&T, Verizon, China Mobile and America Movil. In 2007, aggregate net sales to these five customers represented
approximately 42% of the segment’s net sales.

In addition to selling directly to carriers and operators, our Mobile Devices business also sells products
through a variety of third-party distributors and retailers, which account for approximately 33% of the segment’s
net sales. The largest of these distributors is Brightstar Corporation.

The U.S. market continued to be the segment’s largest individual market, accounting for approximately 46 %
of the segment’s net sales in 2007, compared to approximately 35% of the segment’s net sales in 2006.
Approximately 54% of the segment’s net sales in 2007 were to markets outside the U.S., the largest of which were
Brazil, China and Mexico. Compared to 2006, the segment experienced sales declines in each of its four major
sales regions: Asia, the Europe, Middle East and Africa region (“EMEA”), North America and Latin America.

Competition

The segment believes its overall market share for the full year 2007 was approximately 14 %, making it the
third-largest worldwide supplier of wireless handsets. The segment experiences intense competition in worldwide
markets from numerous global competitors, including some of the world’s largest companies, such as Nokia,
Samsung, Sony-Ericsson and LG. In 2007, consolidation in the wireless handset industry slowed compared to
previous years, and the five largest vendors together held an aggregate market share of approximately 83%,
compared to 84% at the end of 2006. During 2007, regulatory changes in China precipitated a substantial increase
in the number of manufacturers producing handsets in that market. The increased competition, primarily in the
very low tier of the Mass Market product segment, has impacted shipment volumes in China for global vendors, as
local vendors gained market share in the fourth quarter of 2007.

Major competitors in the industry are moving to applications and services as key sources of value and are
increasing their focus and investments in these areas. In response, Motorola has created a global applications and
services team within the Mobile Devices segment to focus on building the applications and services business.

General competitive factors in the market for the segment’s products include: design; time-to-market; brand

awareness; technology offered; price; product proposition, performance, quality, delivery and warranty; the quality
and availability of service; and relationships with key customers.
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other deals that may soon come to light.

The general value of 700 MHz A Block spectrum scored a boost last year when
AT&T Mobility (NYSE: T) said it would support 700 MHz interoperability by
adding A Block, Band 12-capable devices to its portfolio. The move essentially
will help lower the cost of A Block devices by broadening the number of carriers
using the band.

In April, T-Mobile completed its $2.4 billion deal to buy Verizon Wireless' (NYSE:
VZ) MHz A Block spectrum but has been on the hunt for more. T-Mobile said last
week it will start rolling out is 700 MHz A Block spectrum it acquired from Verizon
beginning in the third quarter. The spectrum covers 150 million POPs, including
nine of the top 10 and 21 of top 30 metro areas. The company said its first 700
MHz sites are on air and its first handsets are being tested and should be in the
market in the fourth quarter. T-Mobile said it has already cleared encumbered
A-Block metro areas in five markets covering more than 13 milion POPs on top
of many markets already free and clear. The A-Block spectrum T-Mobile got
from Verizon covers the markets of Atlanta, Dallas, Detroit, Houston, Los
Angeles, New York City, Philadelphia and Washington, D.C.

For more:
- see this FCC filing
- see this TMoNews article

Related Articles:

T-Mobile's hunt for 700 MHz A-Block spectrum yields deal with I-700
T-Mobile's Legere: We don't need to make a deal to be successful

Report: T-Mobile looking to scoop up 700 MHz A Block spectrum from smaller
carriers

\erizon Wireless consumes Golden State Cellular and Mobi PCS

Cincinnati Bell quits wireless business, will sell spectrum to Verizon for $210M
AT&T to buy 700 MHz, AWS spectrum from NTCH, Milky\Way Broadband and
Paul Bunyan

Correction, Sept. 29, 2014: This article incorrectly stated the number of
covered POPs involved in T-Mobile's 700 MHz A Block purchase from
Verizon. It was for 150 million covered POPs, not 158 million.

Sign up for our free newslefter | EMAIL ADDRESS ‘ SIGN ME UP

Filed Under 700 MHz, 700 MHz spectrum, Actel, CenturyLink, T-Mobile USA, wireless spectrum
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Promoting Interoperability in the 700 MHz Band | FCC.gov http://www.fcc.gov/rulemaking/12-69
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Promoting Interoperability in the 700 MHz Band

12-69

This Notice of Proposed Rulemaking involves interoperability issues in the Lower 700 MHz spectrum band. Currently, there are two distinct
sets of technical specifications for devices operating in the Lower 700 MHz band, resulting in a lack of interoperability in the Lower 700 MHz
band. In 2009, an alliance comprised of four Lower 700 MHz A Block licensees filed a petition for rulemaking requesting the Commission to
require that all mobile devices for the 700 MHz band be capable of operating over all frequencies in the band.

700 MHz Band Plan & 3GPP Band Classes
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“BCxx” mdicates Band Classes proposed as part of the international 3GPP mdustry LTE technical standards processzes,
*The D Block will be reallocated for uze by public safety entities as directed by recent Congressional mandate.

The 700 MHz Band is comprised of 108 MHz of spectrum:

e 70 MHz of commercial, non-guard band spectrum;
e 24 MHz of public safety spectrum;

e 10 MHz of spectrum that will be reallocated for public safety use consistent with the Middle Class Tax Relief and Job Creation Act of
2012;

e and 4 MHz of guard band spectrum

The Lower 700 MHz spectrum band consists of 48 MHz of spectrum, divided into five spectrum blocks:

e Lower A Block = 12 MHz of paired spectrum
e Lower B Block = 12 MHz of paired spectrum
e Lower C Block = 12 MHz of paired spectrum
e Lower D Block = 6 MHz of unpaired spectrum

e Lower E Block = 6 MHz of unpaired spectrum

The 3rd Generation Partnership Project (3GPP) is a consensus-driven international partnership of industry-based telecommunications
standards bodies. 3GPP developed standards for Long-Term Evolution (LTE) wireless broadband technology. There are two different 3GPP
operating bands in the Lower 700 MHz band: 1) Band Class 12, which covers operations in the Lower A, B, and C Blocks; and 2) Band Class
17, which covers operations in the Lower B and C Blocks only. Entities involved in the creation of Band Class 17 during the 3GPP proceedings
assert that it was necessary to create a separate band class for Lower 700 MHz B and C Blocks in order to avoid interference issues from
digital television (DTV) Channel 51 and high power operations in the Lower E Block.

The group that filed the petition for rulemaking make essentially two arguments: 1) Equipment vendors currently first serve the needs of

Band Class 17, which covers the Lower B and C Blocks only, and is dominated by AT&T; and 2) Equipment manufacturers have little incentive
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to innovate and provide compatible devices for smaller markets, particularly when providing interoperable devices would run contrary to their
largest customers’ desires.

Supporters of an interoperability requirement assert that Band Class 17 devices preclude supporting operation on Lower A Block spectrum
and that this is contrary to the public interest. Supporters argue that small providers that acquired 700 MHz Lower A Block licenses are left
without viable and widely usable equipment options. They contend that interoperability is necessary for Lower A Block licensees to obtain
devices with competitive economies of scale. The group also contends that full support of Band Class 12 will maximize roaming opportunities.

On the other hand, others argue that the distinct band classes are necessary, and that without Band Class 17 filtering, Lower 700 MHz B and
C licensees will face greater levels of harmful interference. They contend that the existing 3GPP band classes were crafted through an open
process and are responsive to the realities of the engineering and manufacturing constraints of the Commission-defined spectrum blocks.

The Notice of Proposed Rulemaking addresses numerous issues and requests comment on, among other things:

e Challenges to Achieving Interoperability
e Potential for Harmful Interference

e Promoting Interoperability

The Notice of Proposed Rulemaking seeks to resolve whether a single, unified band class for devices in the Lower 700 MHz band would result
in harmful interference to the operations of Lower 700 MHz B and C Block licensees, and whether, if harmful interference exists, it
reasonably can be mitigated. The Notice of Proposed Rulemaking explores various options to help achieve the ultimate goal of
interoperability.

Related Information

e Notice of Proposed Rulemaking: Word | PDF
e News Release: Word | PDF

e Genachowski Statement: Word | PDF

e McDowell Statement: Word | PDF

e Clyburn Statement: Word | PDF

e 700 MHz Interoperability Workshop

e Petition for Rulemaking

Recent Commission Documents Recent Public Comments

More » ATRT

Maneesh Pangasa

More »

Comment on this Proceeding

To comment on this proceeding, please continue to Proceeding 12-69. To comment on a different proceeding, please continue to ECFS.

Federal Communications Commission

445 12th Street SW, Washington, DC 20554
Phone: 1-888-225-5322

TTY: 1-888-835-5322

Videophone: 1-844-432-2275

Fax: 1-866-418-0232

Contact Us
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LTE rollout for AT&T inthe US - Ericsson http://www.ericsson.com/news/1382917
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AT&T to build LTE network
Ericsson named as key supplier for LTE equipment
Commercial launch scheduled to begin 2011

LTE is the latest step in a wireless evolution that Ericsson (NASDAQ:
ERIC) began with AT&T over two decades ago and is part of AT&T's
ongoing efforts to innovate and invest in mobile broadband.

AT&T serves more than 85.1 million customers and has seen mobile
broadband growth of more than 5,000 percent over the past three
years. Smartphones are just one example of innovation made possible
by investment in mobile broadband.

After extensive testing of equipment from multiple suppliers in lab and
field environments, AT&T chose to extend its existing relationship with
Ericsson for LTE deployment. The agreement also complements
AT&T's strategy to continue to boost the speed and performance of
3G mobile broadband to deliver the best, most advanced customer
experience for customers throughout the evolution toward LTE.

As part of this multi-year agreement, Ericsson expands its key supplier
role with AT&T by delivering LTE network equipment as well as a full
suite of services to design, deploy and optimize the LTE network.

AT&T plans field trials of LTE technology later this year, and
commercial deployment is scheduled to begin in 2011.

"The announcement is an important step forward in our ongoing mobile
broadband strategy, which is focused on delivering the best possible
combination of speed, performance and available devices for
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customers at every level of technology deployment," said John
Stankey, president and CEO, AT&T Operations. "AT&T has a key
advantage in that LTE is an evolution of the existing GSM family of
technologies that powers our network and the vast majority of the
world's global wireless infrastructure today."

Hans Vestberg, president and CEO, Ericsson said: "Our ability to work
together to meet the demands of a rapidly changing market has been
a crucial element in gaining AT&T's continued confidence. We will work
just as hard to secure a smooth rollout of LTE and support AT&T in
introducing new consumer and business services moving forward."

AT&T previously named Ericsson as a key supplier for wireline access
(http://www.ericsson.com/thecompany/press/releases/2009/09
/1339721) products and services. Ericsson can offer wireline solutions
to accelerate AT&T's ability to bring new broadband-based products
and services to market.

To date, Ericsson has signed commercial LTE contracts with four other
major global operators, two of which are in the United States, the
world's fastest growing LTE market.

LTE, the next generation of mobile communication technology, enables
the fast transfer of huge amounts of data in an efficient and
cost-effective way, optimizing the use of the frequency spectrum. With
increased speed and decreased latency, consumers can enjoy a wide
range of applications (real-time web, online gaming, social media
collaboration and video conferencing) effortlessly and while on the
move. LTE will meet the demands of new and enhanced mobile
internet applications of the future.

Ericsson has been driving open standards and has had the highest
impact on the released LTE specifications. Ericsson expects to hold 25
percent of all essential patents for LTE, making it the largest patent
holder in the industry.

Notes to editors:

Ericsson LTE Achievement List (http://www.ericsson.com/ericsson
[press/facts _figures/ite _achievement.shtml)

YouTube: LTE site launched in Stockholm (http://www.youtube.com
/watch?v=Q6eSZvLT3nM&feature=related)

LTE White paper (http://www.ericsson.com/technology/whitepapers
/index.shtml

Photo of products: RBS6000 and Evolved Packet Core
(http://www.ericsson.com/ericsson/press/photos
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telecom operators. Ericsson is the leader in 2G, 3G and 4G mobile
technologies, and provides support for networks with over 2 billion
subscribers and has the leading position in managed services. The
company's portfolio comprises mobile and fixed network
infrastructure, telecom services, software, broadband and multimedia
solutions for operators, enterprises and the media industry. The Sony
Ericsson and ST-Ericsson joint ventures provide consumers with
feature-rich personal mobile devices.

Ericsson is advancing its vision of being the "prime driver in an
all-communicating world" through innovation, technology, and
sustainable business solutions. Working in 175 countries, more than
80,000 employees generated revenue of SEK 206.5 billion (USD 27.1
billion) in 2009. Founded in 1876 with the headquarters in Stockholm,
Sweden, Ericsson is listed on OMX NASDAQ, Stockholm and
NASDAQ New York.

www.ericsson.com (http://www.ericsson.com/)
www.twitter.com/ericssonpress (http://www.twitter.com
[ericssonpress)

www.facebook.com/technologyforgood (http://www.facebook.com
/technologyforgood)

www.youtube.com/ericssonpress (http://www.youtube.com

lericssonpress)
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Ericsson Corporate Public & Media Relations
Phone: +46 10 719 69 92

E-mail: media.relations@ericsson.com
(mailto:media.relations@ericsson.com)
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Kathy Egan Wummer
Phone: +1 212 685 40 30
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(mailto:media.relations@ericsson.com)

Ericsson Investor Relations

Phone: +46 10 719 00 00

E-mail: investor.relations@ericsson.com
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UPCOMING EVENTS

Mobile World Congress (http://www.ericsson.com/ericsson/press
[events/2010/invit 2010.shtml), Barcelona, Spain, February 15- 18
Ericsson's Capital Markets Day, Stockholm, Sweden, May 5-6
Ericsson Business Innovation Forum, Shanghai, China, May 17-18

For more information please contact the Ericsson Media Relations
Team. (http://www.ericsson.com/ericsson/press/contacts
[press.shtml

Press release in PDF (http://hugin.info/1061/R/1382917
/341827 .pdf

John Stankey, AT_T (http://hugin.info/1061/R/1382917
/341828.ipq)

Hans Vestberg, Ericsson (http://hugin.info/1061/R/1382917
/341829.jpqg)
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Note -- this news article is more than a year old.

AT T has awarded contracts to Alcatel Lucent and Ericsson as
equipment suppliers for its planned deployment an LTE upgrade
to its network. The selection of the two suppliers paves the way for
AT T's planned field trials of LTE technology later this year with
commercial deployment scheduled to begin in 2011. Your Email Address Subacnbe

rSubscribe to our free daily newsletter——

As part of the supplier agreements, 3G equipment delivered to AT&T
by the suppliers starting this year will also be convertible to LTE

As part of the agreements, AT&T has designated Alcatel-Lucent and
Ericsson as the domain suppliers for its Radio Access Network
Domain. The multi-year agreement covers radio access network
equipment needed to deliver LTE service. This equipment will be
deployed at cell sites across AT&T's network to enable LTE speeds
and functionality. Financial terms of the supplier agreements were not
disclosed.

AT&T in January announced total 2010 capital expenditures are
expected to be between $18 billion and $19 billion. These plans
include an increase of approximately $2 billion in wireless network
and backhaul investment, which will help ensure continued strong
results in 3G network performance as well as preparation for planned
deployment of LTE.

Earlier this year, AT&T upgraded 3G cell sites to HSPA 7.2
technology. Over the course of 2010 and 2011, AT&T plans to
combine this upgrade with enhanced fiber-optic backhaul connectivity;,
which will support a considerable boost in 3G speeds as well as future
LTE service.

AT&T wireless network investment plans for 2010 also include
construction of about 2,000 new cell sites and adding new radio
controllers and carriers at a pace that doubles deployment in 20009.
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