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I. QUALIFICATIONS AND STATEMENT OF WORK

1. My name is Michael L. Katz, and I am the Sarin Professor of Strategy and Leadership
at the University of California at Berkeley. I hold a joint appointment in the Haas School of
Business Administration and the Department of Economics. I have also served on the faculty
of the Department of Economics at Princeton University. Ireceived my A.B. from Harvard
University summa cum laude and my doctorate from Oxford University. Both degrees are in
Economics.

2. I specialize in the economics of industrial organization, which includes the study of
antitrust and regulatory policies. I regularly teach courses on microeconomics and business
strategy. I am the co-author of a microeconomics textbook, and I have published numerous
articles in academic journals and books. I have written academic articles on issues regarding
the economics of network industries, systems markets, telecommunications policy, and
antitrust enforcement. My curriculum vitae is attached to this report as Attachment 1. It lists
all publications that I have authored or co-authored, with the exception of a few letters to the
editor on telecommunications and antitrust policy. I am recognized as one of the pioneers in
extending the theory of network effects to competitive settings. I am a co-editor of the
Journal of Economics and Management Strategy and serve on the editorial board of the
California Management Review.

3. In addition to my academic experience, I have consulted on the application of
economic analysis to issues of antitrust and regulatory policy. I have served as a consultant to
both the U.S. Department of Justice and the Federal Communications Commission
(“Commission”) on issues of antitrust and regulatory policy. I have served as an expert

witness before state and federal courts. I have also provided expert testimony before a state



regulatory commission and the U.S. Congress.

4. From January 1994 through January 1996, I served as the Chief Economist of the
Commission. I participated in the formulation and analysis of policies toward all industries
under Commission jurisdiction. As Chief Economist, I oversaw both qualitative and
quantitative policy analyses.

5. From September 2001 through January 2003, I served as the Deputy Assistant
Attorney General for Economic Analysis at the U.S. Department of Justice. I directed a staff
of approximately fifty economists conducting analyses of economic issues arising in both
merger and non-merger enforcement. Our principal professional focus was on understanding
and projecting the impacts of various business practices and public policy decisions on
consumers’ economic welfare. My title as Deputy Assistant Attorney General
notwithstanding, I am not an attorney.

6. I have been asked by counsel for the Cellular Telecommunications & Internet
Association (“CTIA”) to examine from the perspective of economics the likely efficiency and
consumer welfare effects of applying to Commercial Mobile Radio Services (“CMRS”)
frequency bands certain spectrum management policies identified by the Notice of Inquiry
and Notice of Proposed Rulemaking in this proceeding.! Drawing on my training and
experience as an economist, my review of the record in this matter, and my analysis of the
relevant industries, | find that it would not be in the public interest to use the interference

temperature metric to establish a government-mandated underlay rights in CMRS frequency

In the matter of Establishment of an Interference Temperature Metric to Quantify and Manage
Interference and to Expand Available Unlicensed Operation in Certain Fixed, Mobile and
Satellite Frequency Bands, Notice of Inquiry and Notice of Proposed Rulemaking (hereafter, NOI
& NPRM), ET Docket No. 03-237, rel. November 28, 2003.



bands at this time. This report explains the factual and logical analysis that leads to these

conclusions.

II. OVERVIEW OF OPINION

7. The Commission has correctly determined that there is a need for dramatic and
systematic reform of spectrum management, and the Commission is considering a number of
innovative proposals. However, even though the Commission faces tremendous pressures to
reform spectrum management in ways that will increase the economic efficiency of spectrum
use in the short run, it also is vital to long-run economic welfare that the Commission not
implement new policies too quickly. Specifically, the Commission should take care not to
implement unproven policies that would prove difficult to reverse even if they were found to
be costly and inefficient once put into effect. The use of an interference temperature metric to
implement government-imposed underlay rights within CMRS frequency bands is one such
policy. Given the inchoate state of the proposals to create underlay rights for so-called
unlicensed devices using the interference temperature metric, as well as the difficulties that
would be encountered in trying to reverse these policies should they prove to be seriously
flawed, there is a real potential for these policies to cause significant long-term harm to
consumers and economic efficiency.

8. The proposed policies raise two types of concerns. First, these policies may simply be
the wrong reforms. As explained below, creation of government-imposed underlay rights
perpetuates the command-and-control approach to spectrum management that the
Commission has rightly recognized as severely flawed in most contexts. From the
perspectives of consumer welfare and economic efficiency, a more appropriate approach is to

rely on competitive market forces wherever possible. It is widely recognized among



economists and policy makers that—except in certain well-defined circumstances—*“the
market” is better able to process information regarding the benefits and costs faced by
millions of market participants than is any government agency, no matter how well-
intentioned or resource rich. Second, even if government-mandated creation of underlay
rights based on an interference temperature metric ultimately proves to be a good policy in
some circumstances, putting this policy in place too quickly or in the wrong frequency bands
might have harmful consequences for consumers of the incumbent services in those bands
where underlay rights were created.

9. Briefly, my findings with respect to the concerns raised by mandatory underlay rights
based on an interference temperature metric are the following:

o Government-imposed underlay rights perpetuate the command-and-control approach
that the Commission has recognized as severely flawed in most contexts. The level at
which an interference temperature floor/ceiling is set is a critical dimension of public
policy that will affect the welfare of underlay rights users as well as of the customers
of the carriers holding the incumbent licenses. Under the approach proposed in the
NOI & NPRM, this floor/ceiling would be set by government fiat. Moreover, to a large
extent, so-called “unlicensed” underlay rights would rely on mandatory protocols and
etiquettes that would dictate what users can do, rather than rely on market forces.
Further, these types of government-imposed rules are not technologically neutral and
would distort innovation and investment incentives.

o The Commission does not—and will not—possess the information and ability to set an
interference temperature floor/ceiling at a level that will maximize consumer welfare
and promote economic efficiency in frequency bands such as those used for CMRS.
At present, the Commission simply does not have the information needed to make an
informed choice. More important, on a going-forward basis, the Commission has no
practical way of determining the costs and benefits to potentially millions of users
from setting the floors/ceilings at various levels in CMRS and similar bands.

o Regulation generally is not needed to create underlay rights and promote efficient use
of the spectrum. Rather than creating mandatory underlay rights, the Commission
could rely on primary users’ sublicensing through secondary markets. If underlay
rights are efficient, then in most situations market forces can be expected to generate
economic incentives for the creation of underlay rights. Private market participants
might or might not choose to use an interference temperature approach. Indeed, one
might expect a number of different approaches to be taken, initially on an
experimental basis and in the long run to reflect differences across bands and primary



10.

users.

From the perspective of consumer welfare and economic efficiency, a better approach
to reforming spectrum policy would be to allow licensees greater flexibility and the
increased ability to sublicense spectrum. CMRS consumers have benefited from the
flexibility that the Commission has granted licensees, and similar gains could be had
elsewhere. The Commission has been removing regulatory obstacles to secondary
markets and it should continue along this path to reform.

The interference temperature concept is not fully developed and may be the wrong
measure from the perspectives of both engineering and economics. As the NOI &
NPRM recognizes, there are numerous unanswered technical, logistical, and policy
questions concerning implementation of an interference temperature metric. There is
a lack of field experience with the concept, and there is no measurement network in
place. Moreover, the Commission has not identified a workable enforcement
mechanism.

CMRS frequency bands are the wrong place to experiment with underlay rights.
CMRS has a number of characteristics that make its frequency bands particularly
unsuitable for this type of experimentation. These characteristics include the
existence of a huge number of mobile transceivers that are sensitive to interference
and many of which serve high-value functions (e.g., 9-1-1 calls and other consumer
safety functions or enabling a sole proprietor to operate her business efficiently). An
interference temperature measurement scheme would be difficult to implement in this
environment, and an experiment gone awry could be very costly to large numbers of
consumers, as well as very costly to fix. Finally, the creation of significant mandatory
underlay rights would very likely reduce the incentives and ability of CMRS
incumbent licensees to innovate and invest.

The remainder of this report explains these conclusions in greater depth and provides

details of the facts and analysis that led me to reach them.

I11.

11.

MARKET FORCES ARE PREFERABLE TO GOVERNMENT FIAT IN
CREATING UNDERLAY RIGHTS

The Commission is right to look at multiple dimensions of spectrum management,

including frequency, time, and location. The Commission is also right to conclude that

spectrum usage models ideally will look at real-time, localized measures of interference. A

fundamental issue, however, is whether this is better done by regulation or competition.

12.

There is a broad consensus among economists and other policy analysts that market

forces are preferable to regulation where possible. A central reason why this consensus has



developed is that a regulatory body will be unable to collect the information necessary to
determine the quantities, quality levels, and terms of service that maximize consumer welfare
given the nature of costs and technology. This is the reason why, for example, economists
generally oppose government-set prices for consumer goods except in very rare
circumstances. The logic and force of this broad consensus applies to spectrum management.
13. One of the fundamental objectives of spectrum management reform is to use spectrum
more intensively and to facilitate entry by new users, when and where efficient.
Technological advances are creating greater opportunities for multiple non-interfering uses,
thus facilitating both increased intensity of spectrum use and the possibility of new entry.
There are, however, multiple ways to facilitate sharing. Two of those ways are government-
mandated underlay rights (“easements”) and voluntary sub-licensing (“secondary markets”).
Under an easement approach, the Commission would establish conditions for new users to
operate in frequency bands in which incumbent license holders already operated. Under a
secondary markets approach, the incumbent licensees would determine which potential
entrants could have access to the spectrum and under what terms and conditions. The first

approach relies on government fiat and the second on market forces.

A. GOVERNMENT-IMPOSED UNDERLAY RIGHTS PERPETUATE THE
COMMAND-AND-CONTROL APPROACH THAT WILL DISTORT
INNOVATION AND INVESTMENT

14. One man’s ceiling is another man’s floor. Under the Commission’s proposed policies,
an interference temperature would serve as a ceiling on the operations of underlay users, and
an interference floor with which incumbent licensees would have to cope. The level at which

this floor/ceiling level is a critical policy dimension. If the floor/ceiling were set low



enough—and if there were an absolute assurance that the ceiling would never be exceeded by
those users permitted to operate beneath it—then creating underlay rights would have few
costs and few benefits. As the level rises, the potential for creating benefits for underlay users
rises, but so too does the potential for imposing significant costs on incumbent users.

15.  In order to set a floor/ceiling at a level that will maximize the total dollar benefits
generated from use of the spectrum, the Commission would have to know all of the potential
uses, the values that consumers place on these uses, how different floors/ceilings affect the
quality of service of these different uses, the values that consumers place on different quality
levels, and the effects of various floors/ceilings on the costs and performance of transmitters
and receivers for various uses.? In short, the Commission would need to collect and process
tremendous amounts of information. No matter how competent the staff, the Commission
simply does not have the ability to undertake this processing. Moreover, the Commission is
ill equipped to elicit the necessary information from consumers, service providers, and
equipment manufacturers. Simply asking various interest groups to declare their costs and
benefits associated with various policy options is likely to elicit strategically distorted
answers, not true dollar values.> There is a reason for the expression “put your money where
your mouth is.” The genius of the price system is that it aggregates huge amounts of

information and it does so in a way that provides incentives for people to reveal their true

The Commission’s public-interest objectives can go beyond maximization of economic efficiency
as measured by aggregate net dollar benefits. Other, specific public-interest objectives may
require targeted intervention on a limited scale (e.g., broadcasting indecency standards) to
supplement, but not entirely replace, reliance on market forces.

In other words, the Commission does not have an incentive-compatible means of collecting the
information necessary to implement efficient outcomes under command-and-control spectrum
management policies such as the creation of mandatory underlay rights.



values.

16. Another problem with a government-dictated floor/ceiling is that it fails to promote
cooperation among users on the two sides of the boundary. For instance, faced with a
particular floor/ceiling that defines underlay rights, underlay users will have incentives to
maximize the performance of their transmitters subject to the ceiling restraints, and will do so
without direct regard for effects on the communications of incumbent license holders.
Similarly, the incumbent license holders will have incentives to develop radio equipment that
works well given the interference temperature floor, without regard for whether there are low-
cost means of modifying their equipment so that underlay users could enjoy substantially
greater benefits without interfering with communications by the incumbent licensees.
Consequently, opportunities for improved economic efficiency through cooperation will go
unrealized.*

17. One might try to correct these distortions by engaging in even more command and
control, such as mandatory protocols, etiquettes, and receiver standards.” But the use of
design and operation constraints will, almost by definition, necessarily distort investment
decisions. Again, the Commission simply will lack the information needed to identify and
implement policies that will dictate an efficient outcome. And, again, market forces can

generally be expected better to create appropriate incentives.

In the light of the Coase Theorem, one might think that private bargaining could create market
forces to ameliorate these problems even under a mandatory underlay rights regime. However, no
private party would have necessary property rights to the floor/ceiling. There would, for example,
be no mechanism for an underlay user to compensate an incumbent licensee for modifying its
receivers to tolerate greater interference and then voluntarily raising the floor/ceiling.

For example, the Commission is considering receiver interference immunity specifications,
possibly as regulatory requirements. (/n the Matter of Interference Immunity Specifications and



18.  Yet another benefit of relying on a market-based process is that it can generate a
variety of approaches to sharing spectrum, in particular, and using spectrum efficiently, in
general. In principle, the Commission could adopt a variety of different approaches to
measuring interference and defining and distributing underlay rights. In practice, however, it
is difficult for the Commission to move quickly and flexibly on many policy fronts
simultaneously.
19. The Spectrum Policy Task Force nicely summarized the situation as follows:

[B]road application of the easement approach to operations above the

interference temperature threshold presents significant challenges. Because the

easement model inherently limits the flexibility afforded to the licensee to

some degree, and relies on government to define the scope of the easement, it
should be applied cautiously. (Task Force Report at 58.)

B. REGULATION GENERALLY IS NOT NEEDED TO INDUCE EFFICIENT USE
OF UNDERLAY RIGHTS

20.  As stated above, there is a broad consensus among economists and other policy
analysts that market forces generally are preferable to regulation. Therefore, before
concluding that regulation is needed to create and police the use of underlay rights, the
Commission should ask whether market forces can be relied upon instead. Under this
approach, market participants—both primary licensees and secondary licensees—would make
tradeoffs among various ways to work together. Although the use of market forces has been
criticized on market power and transactions costs grounds, neither of these criticisms
undercuts the conclusion that economic efficiency would best be served by a market-based

approach to spectrum management.

Review of the Commission’s Rules and Policies Affecting Conversion to Digital Television, ET
Docket No. 03-65 and MM Docket No. 00-39, Notice of Inquiry, rel. March 24, 2003.)



21. Some proponents of easements warn that exclusive rights holders will prefer to block
access by other users in order to protect the rights holders’ investments.® However, where
there are multiple, competing licensees, such as in CMRS frequency bands, market power is
unlikely to be a significant problem.” Each licensee has incentives to create an underlay if
doing so will bring in revenues greater than the opportunity cost of the spectrum. Where
there is competition, existing licensees have incentives to create and allocate underlay rights
if doing so is efficient.

22. In the presence of transactions costs, markets might not achieve what is known as the
first-best outcome. But it must be recognized that the Commission would also face
transactions costs in implementing easements. Moreover, free markets have proven to be
remarkably adept at overcoming transactions costs. Market institutions, such as private-
sector band managers, frequency coordinators, rights clearinghouses, and equipment-based
licensing fees can develop to mitigate the effects of transactions costs. Some policy analysts
have called for the free distribution of underlay rights (a so-called unlicensed commons)
based on the misconception that a market system cannot function well in situations where a
large number of independent users would like to operate wireless devices for relatively low-
value applications. But, in fact, there are several ways that such an arrangement could work
on a commercial basis. For example, a license holder might sublicense underlay rights by

charging equipment manufacturers a small per-unit or per-dollar royalty on their sales. This

S Task Force Report at 56.

The Spectrum Policy Task Force also reached the conclusion that market power generally will not
be a problem: “The Task Force does not agree with commenters that contend that making an
exclusive licensee the access ‘gatekeeper’... will inhibit access by new technology, although there
may be occasional instances of this type of restrictive behavior.” (Task Force Report at 57.)
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is not to say that competitive secondary markets always are optimal. There is, however, a
strong presumption that, in most cases, competitive markets promote efficiency as effectively
as is practicable.

IV.  THE COMMISSION SHOULD BEWARE OF ADOPTING A SHORT-
TERM PERSPECTIVE IN APPROACHING LONG-TERM ISSUES

23. The Commission should beware of adopting a short-term perspective to long-term
issues of spectrum management. Bluntly put, the Commission is posing the wrong question
when it asks “How would the costs and benefits of an interference temperature approach
compare to the costs and benefits under the Commission’s current spectrum policy?”® Rather,
the Commission should ask: What spectrum-management policy reforms can be expected to
lead to the greatest long-run benefits to consumers and the attainment of public-interest
objectives?

24. The proposed policies represent an attempt to shoehorn additional spectrum users into
specific frequency bands. For reasons discussed below, in many bands it is not clear that the
Commission could find a floor/ceiling that both allowed significant underlay uses and fully
protected incumbent licensees from harmful interference. Suppose, for the sake of argument,
that the concept would work and underlay users would not interfere with the operations of
existing users. Then these policies would give rise to a short-run Pareto improvement in
economic welfare—new users would be better off and, by hypothesis, no existing user would
be worse off. However, even the creation of these idealized underlay rights could be harmful

from a long-run perspective. This is so because these policies could lock the Commission in

8 NOI & NPRM, q17.
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to a perpetual system of command and control. Moreover, once locked in, the short-term
reforms might block the realization of larger long-term efficiency gains. As discussed above,
reliance on secondary markets can, at least in important instances, be expected to promote
more efficient use of the spectrum than can Commission command and control. Secondary
markets would, for example, promote greater coordination between primary licensees and
underlay users, with the result that the net overall benefits derived from use of the spectrum
would be greater than if government-mandated underlay rights were created.

25. The threat of policy lock-in just identified goes beyond what supporters of mandatory
underlay rights might characterize as “the best is the enemy of the good.” There is a danger
that the policies creating mandatory underlay rights by fiat would become locked in even if
they proved to be worse than the present status quo. For instance, suppose that after a large
number of so-called unlicensed devices had begun operating under an easement, it was found
that their operation harmed the operations of the incumbent licensed users. At that point, it
might be difficult or impossible legally or politically to shut down operation of the unlicensed
devices (i.e., squatters’ rights will have developed). Politics thus could lock in bad policies
that benefit large numbers of consumers but also harm large numbers of other consumers as
well as overall economic efficiency.

V. POLICIES BASED ON AN INTERFERENCE TEMPERATURE
METRIC ARE NOT READY FOR IMPLEMENTATION

26. The previous section discussed the fact that, at a broad level, the creation of
mandatory underlay rights based on an interference temperature metric may not be the policy
that best promotes economic efficiency. The present section discusses the fact that the

preliminary nature of the interference temperature metric may result in harmful consequences

12



for consumers of services in the licensed bands where underlay rights are mandated.

A. THE INTERFERENCE TEMPERATURE CONCEPT IS NOT FULLY
DEVELOPED AND MAY BE THE WRONG MEASURE FROM THE
PERSPECTIVES OF BOTH ENGINEERING AND ECONOMICS

27.  Itis not clear that interference temperature is the right measure even if one has already
concluded that it is desirable for the government to mandate underlay rights. Ultimately, the
concern of economic efficiency is with what might be termed economic interference. That is,
with the effects of physical interference on the dollar costs and benefits realized by various
parties from their use of the spectrum. It is far from evident that interference temperature
fully and accurately measures physical interference, and it is unlikely that it adequately
measures economic interference. For instance, the Commission would need to determine the
point at which to measure interference temperature. The location of a transmitter whose user
holds underlay rights is almost certainly the wrong point of measurement when dealing with
many types of incumbent licensed applications. Instead, what is needed are measures of
interference temperatures at receiver locations.’ In order to implement efficient policies, the
Commission would also need to collect and process the information needed to assign dollar
values to various outcomes. Lastly, the Commission would have to determine how benefits
are to be allocated and how the interference temperature metric fits within a broader policy of
defining rights and obligations.

28. The Commission also currently lacks the ability to measure interference temperature

It is also my understanding that other characteristics of a signal beyond its contribution to
interference temperature can be relevant to determining the degree of economic interference.
Thus, it is my understanding that there are circumstances in which a user’s high-power signal
could more readily be dealt with by other users than could a lower power signal. [ am not an
engineer, and I raise these issues solely to illustrate the large number of questions that the
Commission should address before moving forward.

13



and to enforce policies predicated on it. For example, there is no monitoring system in place.
Moreover, even if offending users could be identified, enforcement issues have not been
thoroughly thought through. Depending on the nature of the underlay rights that were
created, the Commission might have to deal with a very large number of devices owned and

operated by unsophisticated users.

B. THE COMMISSION IS NOT IN A POSITION TO MAKE INFORMED
DECISIONS WITH RESPECT TO INTERFERENCE TEMPERATURE
FLOORS/CEILINGS IN MANY BANDS

29. The Commission has correctly proposed to undertake selected experiments before
widely applying the use of an interference temperature metric as the basis for defining
mandatory underlay rights. While the Commission has formulated specific experiments for
selected bands, the Commission has not formulated meaningful proposals for other bands.
Given the costs of mistakes, an economic cost-benefit analysis of the policy process suggests
that it would be preferable to develop fully formed proposals on which to seek comment
before going further. Those proposals could then be modified, subject to limited trials, and—
if the initial steps indicated that the approaches were worth pursuing—serve as the basis for
large-scale experiments in selected frequency bands. As the extent and nature of the
questions raised in the Notice of Inquiry make clear, the Commission is far from being ready
to conduct large-scale experiments in CMRS bands.'’ Regardless of the long-run outcome, at
this point the Commission simply does not know enough about the various tradeoffs to be
made in many frequency bands to propose interference-temperature floors/ceilings even on an

experimental basis.

1" NOI & NPRM, 918-28.

14



C. THE NOTICE OF INQUIRY MAKES MISLEADING CLAIMS ABOUT
BENEFITS TO INCUMBENTS

30. The notice of inquiry in this proceeding asserts that incumbents will benefit from the
use of interference temperature to create floors/ceilings.!" There are two fundamental flaws
with this argument. First, given the underdeveloped nature of the policy proposals and the
lack of experience with interference-temperature-based underlay rights, it is far from clear
that such policies would give rise to certainty. Second—even if the proposed policies were
somehow reformulated so that they did provide certainty—it is far from evident that such
certainty would be a benefit to incumbent licensees.

31. The Commission does not appear to have recognized that, in measuring the benefits
of certainty, one needs to have an appropriate benchmark. For example, it is no benefit to an
economic agent to be told that something bad will happen with certainty instead of with only
a 50-percent chance. The Commission asserts that incumbents will benefit from certainty
about the level of interference they face. But whether this certainty is a cost or benefit
depends critically on the level at which the interference temperature floor/ceiling is set, as
well as on how effectively actual interference is measured and the extent to which the policy
is meaningfully enforced on a timely basis. Incumbents would benefit if the policy placed a
fully enforced ceiling on potentially interfering users that resulted in less interference than
would have occurred absent implementation of the policy (e.g., if no underlay rights were
created at all). But it is simply incorrect to assert that incumbents would benefit from the
policy if the ceiling imposed on the underlay users allowed them to generate more

interference than would have been allowed under the status quo. Even the certainty of a

" NOI & NPRM, 915.
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“perfectly” implemented interference temperature floor is no benefit to incumbents if it
results in their facing increased interference in comparison with a policy of having no
underlay rights created by the government.

VI. CMRS BANDS ARE NOT APPROPRIATE PLACES TO EXPERIMENT

WITH MANDATORY UNDERLAY RIGHTS BASED ON
INTERFERENCE TEMPERATURE

32. In the notice of proposed rulemaking in this proceeding, the Commission asks whether
it is feasible and desirable to begin mandating underlay rights based on the interference
temperature approach on a limited basis in selected bands.'? In addition to suggesting specific
frequency bands, the notice of proposed rulemaking requests comment on whether there are
other frequency bands that would be suitable for testing the concept of mandatory underlay
rights based on an interference-temperature metric."” For a variety of reasons, CMRS
frequency bands are not an appropriate place to experiment with mandatory underlay rights

based on interference temperature.

A. THERE IS A PARTICULARLY HIGH LIKELIHOOD OF INTERFERENCE

33. The nature of CMRS networks makes it particularly likely that the mandatory creation
of underlay rights based on interference temperature will result in unintended and
economically harmful interference with the operation of those networks. A typical CMRS
network consists of a huge number of mobile transceivers. In order to provide convenience
for users, these handsets typically have a form factor that limits their power and, in some

respects, their sophistication. Thus, these mobile terminals can be very susceptible to

2. NOI & NPRM, 930.
BId, {31.
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interference. Moreover, as the Commission recognizes, mobile transceivers greatly increase
the complexity of the task of applying the interference temperature concept because of the
difficulties determining which receivers will be affected and to what degree." The problem is
especially acute for these devices because huge numbers of them already are deployed that do
not have the capability to collect and report interference temperature measurements that could
be used to define the allowable actions of underlay rights users. Given the large numbers of
deployed terminals, as well as their mobile form factors, it would be costly to implement such
capabilities any time soon.

34.  The threat of costly interference also arises because CMRS operators have engineered
their systems to make intensive use of spectrum. As discussed in the CTIA comments to
which this report is attached, CMRS carriers engineer their systems in ways that leave

relatively little margin for error.'

B. INTERFERENCE WOULD BE PARTICULARLY HARMFUL

35. There are several reasons to conclude that interference with the primary users would
be particularly costly in CMRS bands. First, there are consumer safety concerns. Mobile
telephones play an important consumer safety role, such as 9-1-1 and other emergency calls.
Moreover, these services are very valuable to consumers even when not being used for

consumer safety. Examples of high-value uses include a parent’s arranging to pick up a child

4 “The key simplifying benefit of dealing with fixed operations is the fact that such operations are

generally static and well-defined such that reasonable assumptions can be made about their
locations and technical characteristics.” (NOI & NPRM, 434.) CMRS is at the opposite extreme.

The Cellular Telecommunications & Internet Association, /n the Matter of Establishment of an
Interference Temperature Metric to Quantify and Manage Interference and to Expand Available
Unlicensed Operation in Certain Fixed, Mobile and Satellite Frequency Bands, Comments, ET
Docket No. 03-237, submitted April 5, 2004.
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after school and a small business owner’s informing a client that she is going to be late for an
appointment.

36.  In addition to the intensity of effects on individuals, there is also the fact that large
numbers of consumers could be affected by harmful interference. Moreover, if there were
problems that required adaptation by CMRS service providers or their customers, these
problems could prove very costly because of the large number of handsets and cell sites that

could be involved in a fix.

C. CONCERNS ABOUT HARM TO INNOVATION AND INVESTMENT ARE
PARTICULARLY STRONG

37. The creation of significant mandatory underlay rights would very likely reduce the
incentives and ability of CMRS incumbent licensees to innovate and invest. These
investment and innovation distortions would harm consumers and economic efficiency.

38.  Itis widely documented that, over the years, CMRS carriers and their equipment
vendors have developed and deployed numerous technological improvements (e.g., digital
systems and spread spectrum techniques) that have dramatically increased the capacities of
their wireless systems in terms of the numbers of subscribers served and the array of services
offered. CMRS carriers have made billions of dollars of investment in their wireless
networks, and these investments have created large consumer benefits.

39. CMRS providers can be expected to continue to innovate and invest in ways that
allow them to generate more economic value from their licensed spectrum—if market forces

are allowed to operate. CMRS providers can be expected both to invest in new technologies
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to make new and greater use of the spectrum themselves (e.g., roll out various forms of
broadband networks) and to create underlay rights or sharing mechanisms, where efficient.'®
40.  For at least three reasons, reliance on secondary markets and other economic
incentives can be expected to lead to more efficient deployment of broadband wireless
networks and other new technologies than would creation of government-mandated underlay
rights. First, as discussed above, market forces can be expected to create greater incentives to
design and deploy receivers and transmitters operated by different users that can co-exist
efficiently.

41. Second, mandatory interference-temperature-based underlay rights will create greater
uncertainty for CMRS providers. The uncertainty about actual levels of interference will
result in some combination of lower service quality or higher costs (to mitigate the effects of
the interference) and thus lower economic returns to additional investments in CMRS
networks.

42. A third, and closely related, reason that reliance on market forces can be expected to
lead to more efficient innovation and investment than would the imposition of mandatory
underlay rights is that the latter may adversely affect the expectations of potential investors

and innovators. CMRS carriers have made billions of dollars of investments in technology

16" According to the Spectrum Policy Task Force,

Thus, the secondary market approach has significant potential to foster opportunistic
technologies, such as agile-frequency-hopping radios, software defined radios, and
adaptive antennas, at reasonable transaction costs. In fact, it is anticipated that as the
access-enhancing potential of these technologies continues to improve, exclusive
licensees will often wish to encourage and even develop such technologies in order to
provide new services and devices and serve more customers. (7ask Force Report at
57.)
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and equipment based on their beliefs about the interference protections that they receive under
their spectrum licenses. Incumbent licensees built out their systems and made numerous
technical decisions in reliance on governmental policies that restrain third parties from
creating harmful interference. The returns earned on these investments could be seriously
diminished if the Commission’s new policies were to result in significantly less effective
protection from interference. Although past investments are largely sunk costs at this point,
the Commission’s policies could adversely affect future investment and innovation by CMRS
carriers, as well as by other service providers whose use of the spectrum is subject to
Commission jurisdiction. These adverse effects will arise when the Commission’s policies
create investor concern that the Commission will adopt other policies in the future that will

similarly harm investments then in place."’

VII. CONCLUSION

43. The Commission has correctly determined that there is a need for dramatic and
systematic reform of spectrum management. To its credit—and to the benefit of
telecommunications consumers—the Commission is engaged in the sort of wholesale
rethinking of spectrum management that is needed to increase significantly the economic
efficiency of wireless communications in the United States. Although the Commission faces
tremendous pressures to reform spectrum management in ways that will increase the

economic efficiency of spectrum use in the short run, the long-run effects ultimately are more

7" In a slightly different context, the Spectrum Policy Task Force identified “[t]he nature and extent

of investments made by incumbents in their acquisition of licenses and the building of systems,
including whether incumbents have had the opportunity to recoup their investments” as a “major
factor” to consider when choosing the appropriate spectrum management policy for a given
frequency band. (Task Force Report at 49 and 50.)
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important to consumer welfare.

44. The Commission should move with deliberate speed to reform spectrum management,
but it should not rush to implement reforms that may have adverse long-run effects.
Specifically, the Commission should take care not to implement unproven policies that could
prove difficult to reverse even if they are later found to be inefficient. Moreover, the
Commission should undertake policy reform with the recognition that it is extremely unlikely
that the Commission will soon get another chance to undertake major reforms if it gets it
wrong this time around.

45.  For the reasons above, I conclude that now is not the time to create mandatory

underlay rights in CMRS frequency bands based on the interference temperature metric.
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