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Summary 

 The reasons for departing from a command-and-control regulatory model of 
wireless spectrum include increased flexibility, efficiency, and innovation. 

 Properly framing the question is essential to understanding how to approach 
modifications to a command-and-control regulatory model: is it a question of 
on or off framed as levers, a question of degree framed as dials, or a question 
of where and when the regulation occurs framed as layers? 

 Any progress in reforming our modern spectrum regime must evaluate 
issues like the degree of oversight, the role of technology in the process, how 
to encourage the trust of stakeholders and the public, what pace is 
appropriate for these reforms, and how to align incentives with goals. 

 Because effective enforcement is essential to effective regulation, any 
progress in the regulatory model requires regulators to address challenges in 
enforcement including identifying sources of interference, resolving 
ambiguity of harm definitions, and addressing the proliferation of services 
across all bands. 

 Potential solutions to these enforcement challenges include a system that 
clearly defines rights and obligations in spectrum, fast-track arbitration 
processes, methods for crowdsourcing interference resolution, and use of 
cognitive radios.  
 

Introduction 

On November 14, 2014, the Silicon Flatirons Center hosted the conference “Getting 
Beyond Command-and-Control Regulation in Wireless Spectrum” at the University 
of Colorado Law School.  
 
The goal of the conference was to encourage an open discussion about the role that 
“command-and-control” regulation plays in the evolving spectrum management 
ecosystem.1 This conference was organized to critically evaluate the premise that 
the shift away from command-and-control regulation is a desirable one.  It 
undertook this task by looking at the strengths, weakness, opportunities, and 
threats of shifting away from the legacy command and control regulatory structure.   
 
This report is intended to aggregate and distill the ideas discussed in these 
conversations. The experts presenting and on the panels progressed ideas and built 
upon past conversations in a way that may serve regulators and policymakers as 

                                                        
1 “‘Command-and-control’ model - The traditional process of spectrum management in the United 
States, currently used for most spectrum within the Commission’s jurisdiction, allocates and assigns 
frequencies to limited categories of spectrum users for specific government-defined uses.  Service 
rules for the band specify eligibility and service restrictions, power limits, build-out requirements, 
and other rules.” FCC SPECTRUM POLICY TASK FORCE, REGULATORY MODELS AND INCENTIVES FOR 

EFFICIENT USE OF SPECTRUM (Nov. 15, 2002).  
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they work to further improve our spectrum management framework to enable the 
continued explosion of services and technology.   
 
More information and video records of the conference can be found at: 
http://www.silicon-flatirons.org/events.php?id=1511 

Opening Keynote: Meredith Attwell Baker, President and CEO of CTIA 

Meredith Attwell Baker framed the discussion by stating her position on important 
topics in spectrum policy. Ms. Baker commented that spectrum policy is abstract, 
and accordingly, a conversation about spectrum policy must be grounded in services 
and offerings that use spectrum. Ms. Baker covered four topics about wireless 
spectrum policy: 
 

(1) Why spectrum policy is important to all Americans. The United States is a 
global leader in spectrum. From health care to education, mobile technology 
improves many areas of daily life. The utilization of spectrum has resulted in 
advances in technology that are integral to these improvements. However, in 
order to stimulate innovation and maintain our competitive edge, spectrum 
policy must be as dynamic and forward thinking as industry. 
 

(2) How AWS-3 informs the conversation about spectrum policy. The AWS-3 
auction was not an easy process. Many officials thought that the auction 
would never happen. It is never easy to reallocate spectrum, but the AWS-3 
auction is now reality.2 The last time the FCC freed such a significant amount 
of spectrum was in 2008 during the 700 MHz auction. Since then, mobile 
traffic has increased by 51 times. This history is important for three reasons. 
First, it illustrates that the process of clearing and reallocating incumbents is 
always arduous. Second, spectrum is a long game, and accordingly, long term 
spectrum planning is needed. Third, clearing spectrum is hard, but it is 
necessary. The United States needs to adopt varied solutions to spectrum 
demands to ensure it does not fall behind.  
 

(3) Why cleared spectrum is “retro-chic,” or should be. Before flexible use licenses, 
the command-and-control model of licensing depressed incentives to 
innovate and resulted in underutilization of spectrum resources. Flexible 
licensing and liberalization has led to increased efficiency and investment in 
infrastructure. While sharing has its place, cleared exclusive use spectrum 
matters because it has made the U.S. the undisputed global leader in wireless. 

 

                                                        
2 The AWS-3 began on November 13, one day before the conference. Not only did the auction come to 

fruition, the bidding exceeded expectations within a day of opening.  Phil Goldstein, First Round of FCC’s 

AWS-3 Auction Draws $1.77B in Bid, Nearly 17% of Total Reserve Price, FIERCEWIRELESS (Nov. 13, 

2014), http://www.fiercewireless.com/story/first-round-fccs-aws-3-auction-draws-177b-bids-nearly-17-

total-reserve-pric/2014-11-13. 
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(4) How to best incorporate sharing techniques in wireless spectrum. Sharing is a 
useful transitional measure while spectrum clearing occurs, but there are 
many challenges due to the complexities of spectrum sharing. In particular, 
there are real questions whether a sharing model intended to incent more 
flexibility doesn’t end up with a more command-and-control approach with 
government in the middle in order to work in the short-term.  We should first 
demonstrate more advanced sharing among federal users and identify 
transitional paths that simplify the approach and provide greater certainty to 
licensees.   

 
Ms. Baker concluded by urging policymakers to consider new ideas to free up 
additional spectrum, such as incentive auctions for other spectrum bands, ensuring 
secondary markets operate freely, improvements to federal procurement guidelines, 
and better compression technologies.   

 

Panel 1: Bottom-Up Coordination Strategies  

Panelists: Thomas Dombrowsky Jr., Senior Engineering Advisor, Wiley Rein LLP, 
Mark Gibson, Senior Director, Comsearch, Paul Margie, Partner, Wiltshire & Grannis, 
LLP, Milo Medin, Vice President of Access Services, Google, Nancy Victory, Partner, 
Wiley Rein LLP. Moderator: Pierre de Vries, Co-Director & Senior Fellow, Spectrum 
Policy Initiative, Silicon Flatirons Center. 
 
The first panel of the day critically evaluated command-and-control regulation of 
wireless spectrum. The panel discussed steps that could be taken to facilitate a shift 
away from command-and-control. 

Why move away from a command-and-control framework?  

Flexibility: Mr. Dombrowsky argued that one goal of this shift away from command-
and-control should be to “add viscosity to the process” to enable quick changes to 
the rules that govern spectrum use and service deployments. Mr. Medin agreed, 
noting that deployment of new spectrum or transitions in spectrum use under the 
current regime takes almost five years – a timeframe that is at odds with the rapid 
pace of innovation in the market.  
 
Efficiency: Mr. Medin argued that the overarching goal should be to minimize idle 
spectrum and thereby maximize efficiency. This could be accomplished by allowing 
a range of uses in a single band and by enabling secondary, non-conflicting uses 
throughout each band. However, spectral and economic efficiency may conflict. For 
example, although warehousing and collecting monopoly rents may yield the most 
economic efficiency, it is possible that it will produce a spectrally inefficient 
outcome.  
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Mr. Gibson and Mr. Margie agreed that there are ways to advance both economic 
and spectral efficiency. For example, transparency in a band’s current use areas and 
operating parameters and a streamlined administrative process could support 
better results. Transparency would reduce the transaction costs that hinder 
negotiations between incumbents and secondary users, and allow the FCC to make 
better decisions where such negotiations do not produce workable results. A 
streamlined administrative process would help ensure that resolution would not 
take five years. This would encourage reluctant incumbent users and newcomers to 
enter into negotiations without the skewed incentives caused by distrust of the 
current regulatory system and the certainty of FCC delay.  
 
Innovation: Finally, a shift away from command-and-control may facilitate 
innovation in the wireless space. Mr. Medin cited an “outpouring” of innovation in 
the Wi-Fi bands as an example.  Any regulatory model should have the flexibility to 
allow providers to use spectrum in new and innovative ways. Specifically, Mr. Medin 
stressed that the regulatory model should be updated to embrace new technology, 
like sharing, instead of relying on increasingly outdated, exclusive-use models.   

Challenges 

Framing the Question: Mr. Margie suggested that the panel frame this discussion by 
considering the “question of shifting away from command-and-control as a question 
of dials rather levers.” He used “levers” to signify that command-and-control 
regulation is either completely present or completely absent. Conversely, he used 
dials to denote a mechanism that allows the degree of regulatory oversight to be 
fine-tuned. 
 
This distinction is important in the context of spectrum regulation because it 
enables a balancing between the goals of flexibility and predictability. Mr. Margie’s 
“dials” approach focused on three dials that can be adjusted as part of the spectrum 
management framework: transmitted power, transmittal location, and permitted 
uses/services.   
 
Dr. de Vries noted that Mr. Margie’s framing followed the legal distinction between 
rules and standards. Rules are clear, rigid, and predictable – black and white. 
Conversely, standards are flexible, dynamic, and afford limited predictability – 
shades of grey. This distinction is apt because the conversation focused on the 
question of when standards are appropriate as opposed to rules.  

 
Additionally, Mr. Margie drew a distinction between a shift away from command-
and-control and decentralization. Mr. Gibson agreed with this distinction. They 
agreed that a flexible, market-driven process could, and likely would, be overseen by 
a central authority, such as the FCC. To that end, moving away from command-and-
control does not inherently require the decentralization of the entire regulatory 
process.  
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Where & How Much: Mrs. Victory noted that the shift might occur at different layers 
in the process depending on the use. For example, a highly detailed command-and-
control approach is appropriate for uses that are not driven by market demand, like 
public safety uses of spectrum. She argued that the use of the spectrum should 
determine how, and the extent to which, command-and-control is adopted. Mr. 
Gibson cited Land Mobile Radio as a service that may need careful regulatory 
oversight. In bands where there are numerous dissimilar uses, like Land Mobile 
Radio, implementing a sharing system may present numerous unforeseen 
difficulties. Conversely, examples such as White Spaces are better suited for systems 
that facilitate sharing via a database because of the limited number of uses and the 
clarity in spectrum availability.  
 
Further, Mrs. Victory suggested that implementing sharing in federal spectrum 
might present an additional challenge. The unique concerns of users like the 
Department of Defense increase the complexity of implementing sharing systems. 
The non-commercial nature of the services that this spectrum is used for may limit 
the effectiveness of market discipline on the process. In the case of federal spectrum, 
command-and-control through the NTIA may remain essential.  
 
Finally, Mr. Margie noted that the shift away from command-and-control should not 
be limited to wireless spectrum. Other areas of telecommunications could also 
benefit from increased efficiency and flexibility in the regulatory policy. For 
example, accessibility services might also benefit from a flexible and responsive 
approach.  

How to Facilitate this Transition  

Role of the Government:  Mrs. Victory, Mr. Margie, and Mr. Gibson noted that an 
effective solution must incorporate government involvement. Because some 
oversight is essential, the question became one of “how” rather than “if.”  Mr. Margie 
and Mr. Gibson agreed that a system where the government sets and enforces the 
ground rules, but does not pick winners and allows private parties and sharing 
technologies to do the hard work wherever possible, is preferable. Because this 
approach allows the predictability of clear rules with the flexibility to adjust within 
those constraints, it effectively balances rules and standards. However, oversight 
can be injected back into the regulatory process when, inevitably, these ground 
rules need to be adjusted.  
 
Role of Trust and Pace: A shift away from a command-and-control system requires 
trust and momentum. Trust is essential to bring stakeholders to the table and 
facilitate open conversations about use and standards. The momentum comes from 
gradual implementation that is effective at each stage. This successful 
implementation will yield increased trust amongst stakeholders in the process. 
 
Efficient Management: Mr. Medin proposed that the issue of idle spectrum and 
inefficiency could be resolved by facilitating increased access to spectrum. This 
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increased access would include more users and uses. Mr. Medin suggested that “we 
replace ‘Poobahs’ with code,” or in other words, replace regulatory oversight with 
software-managed access.3 We should recognize advances in technology by 
implementing systems that manage shared and varied use in real-time, which would 
remove bureaucratic delay. However, Mr. Gibson urged that we not be overly 
optimistic in our reliance on untested systems – we must “crawl before we can walk 
before we can run.” 
 
Encouraging Transition and Aligning Incentives: Mr. Dombrowsky noted that 
matching incentives with the stated goals would enable this transition. This can be 
accomplished in two ways: first, by allowing the market to determine the highest 
value uses of spectrum, and second, through transparency regarding current uses to 
enable secondary uses and crowd sourced solutions. However, he recognized that 
the degree of transparency is limited in certain areas because of national security 
concerns related to uses of spectrum.   
 
Embrace Uncertainty: Mr. Medin argued that ambiguity and uncertainty are 
inevitable as sharing develops; we have to embrace these characteristics of the 
process. Additionally, the Commission needs to establish methods to account for the 
value of time its decision-making processes, because “although clearing may be cool, 
it takes a long time.” One possible way to ensure the Commission accounts for time 
is to implement a shot clock on all band allocation and service deployment 
decisions. 
 
Set Goals and Act: Mr. Margie suggested that the Commission state that its goal is to 
maximize the utility of spectrum, and then “do, do, do.” For example, it should move 
ahead with white space deployment. Building out sharing systems in white spaces 
and in the 5 GHz band will put to use idle or underused spectrum and allow for the 
development of a model for implementing sharing systems in other bands. 
 
Transparency and Trust: Mrs. Victory argued that transparency and openness would 
yield the best results. We should not be filtering technical conversations through 
lawyers and the administrative process. Rather, we should adopt an approach that 
allows the engineers to resolve issues jointly by putting them in “a large room 
where the doors lock.” 
 
Less, Less, Less: Mr. Gibson argued that the FCC should adopt a “light touch” 
regulatory approach by establishing ground rules that enable collaboration and let 
the providers figure out the details.  
 

                                                        
3 A term derived from Gilbert and Sullivan’s The Mikado to represent a bureaucratic figure that exhibits an 

inflated sense of self-regard while possessing limited authority. Grand Poobah, WIKIPEDIA, 

http://en.wikipedia.org/wiki/Grand_Poobah (last visited Feb. 5, 2015). 
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Proceed with Caution: Mr. Dombrowsky suggested that whatever path we adopt, we 
must proceed with caution because the decisions we make today will be difficult to 
change quickly in the future. 
 

Panel 2:  Enforcement and Adjudication of Spectrum Rights 
 
Panelists: Raymond Gifford, Partner, Wilkinson Barker Knauer, LLP; Dale Hatfield, 
Co-Director, Spectrum Policy Initiative & Senior Fellow, Silicon Flatirons Center; 
Matt Larsen, Owner, Vistabeam; Travis LeBlanc, Chief, Bureau of Enforcement, 
Federal Communications Commission; Douglas Sicker, Department Head, 
Engineering and Public Policy Professor, Engineering and Computer Science, 
Carnegie Mellon University. Moderator: Phil Weiser, Dean, University of Colorado 
Law School, Executive Director, Silicon Flatirons Center. 
 
This panel discussed the FCC’s enforcement and adjudication framework focusing 
on how these processes affect spectrum rights.  

Enforcement Practices  

Defining Enforcement: Mr. LeBlanc outlined his holistic approach to enforcement. He 
noted that enforcement begins at the rulemaking stage. Because of the importance 
of the rulemaking in the overall enforcement context, he emphasized the need for 
the Enforcement Bureau to coordinate across the Commission early in the 
rulemaking process. By working across the Commission, the Enforcement Bureau 
can help ensure that the rules are drafted with enforcement in mind.   
 
Criteria Considered by the Enforcement Bureau: Mr. LeBlanc discussed five criteria 
the Enforcement Bureau uses to determine its enforcement strategy. 
  

1. Time needed and what resolution it is seeking 
2. Resource intensity 
3. Comprehensiveness of legal authority  
4. Parties involved (e.g. sophistication and resources) and whether it 

involves a government user 
5. Other related proceedings under way 

 
However, prior to ever pursuing an enforcement strategy, the FCC always 
encourages parties to try to solve interference issues among themselves – if 
possible.  

Challenges in Enforcement 

Adjudication: Enforcing and adjudicating interference in spectrum is often 
problematic. Mr. Hatfield noted that identifying the source of interference can be 
difficult – particularly when the interference derives from numerous small devices.  
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Additionally, there is a notable absence of enforcement in the wireless spectrum 
space.  One example is the FCC’s failure to enforce the transmission rules for 
satellite providers Sirius and XM, violations that were only enforced as part of the 
Order approving the Sirius-XM merger.4 Mr. Hatfield noted that ambiguity about the 
definition of “harmful interference” and the absence of regulatory tools like the 
harms claim threshold make proving harmful interference in the enforcement or 
adjudication exceedingly difficult.   

 
Challenges on the Horizon: Dr. Sicker raised concerns related to spectrum sharing 
including increased proliferation of services across all bands and the problems with 
resolving interference between parties sharing spectrum.  

Potential Solutions to Challenges in Enforcement 

Well Defined Rights: Mr. Gifford argued that a modified approach to Coasian rights 
allocation might be an effective means of allocating spectrum rights. To which, Mr. 
Weiser posited that parties could use adjudication to clarify the scope of these 
rights. Mr. LeBlanc argued that while adjudication does have value, predefined 
rights are the key to spectrum enforcement. He noted that enforcement could be 
used reactively to address the infringement of rights and proactively to prevent 
future infringements.  
 
Mr. Hatfield pointed out that there are situations where many devices or services 
are the source of interference. In these situations, application of the Coase model is 
limited because there may be too many parties to adequately bargain with.  
He explained that rulemaking might be used to address this shortcoming to the 
traditional Coasian approach by establishing rules addressing the disparate devices 
and services causing the interference. 

 
Self-Help & Crowdsource Enforcement: Mr. Larsen contended that when interference 
occurs, providers primarily rely on self-help to resolve interference. Mr. Weiser 
raised the possibility of alternative modes of interference resolution, including 
crowd sourced enforcement and fast-track arbitration. 

 
Technical Improvements: Dr. Sicker raised the possibility that improving technical 
solutions may help resolve interference issues. In a similar vein, Mr. Larsen and Mr. 
Weiser suggested that using cognitive radios with automatic shut-off mechanisms 
and retrofitting older devices could improve resiliency and minimize some 
interference concerns. Dr. Sicker argued that technical solutions cannot be the sole 
means of resolving interference.  
 

                                                        
4 Jim Puzzanghera, Sirius, XM settle with FCC over Violations, LA TIMES (July 25, 
2008), available at http://articles.latimes.com/2008/jul/25/business/fi-radio25. 
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Policy/Protocol: Mr. Hatfield raised concerns about relying too heavily on legal 
mechanisms to resolve enforcement problems. His concern is that overreliance on 
legal mechanisms could undermine the unlicensed model by imposing legal 
standards inconsistent with this unlicensed framework. Further, legal processes 
may inhibit the willingness of providers to seek out resolutions amongst 
themselves. 

 
Instead, Mr. Larsen suggested increased sharing of spectrum as a means for 
relieving access and enforcement concerns. Mr. Weiser agreed and suggested that 
technical advances might enable this increased sharing.  Mr. Gifford raised the 
possibility that something like a Regional Transmission Organization (RTO), an 
effective model for resolving disputes in the electric markets, could be adopted as a 
model for managing spectrum rights. RTOs could be used to encourage sharing and 
enforce rights. 

The Regulator’s Perspective: A Conversation between Commissioner Mignon 
Clyburn of the Federal Communications Commission & Bryan Tramont, 
Managing Partner at Wilkinson Barker Knauer 
 
This conversation provided attendees insight into Commissioner Clyburn’s mindset, 
as she considered what wireless spectrum means to policymakers. The conversation 
delved into the Commissioner’s decision-making process by looking at her values, 
important considerations, the context of the issue, and her approach to reaching a 
final decision.  

 
(1) Values: To Commissioner Clyburn, spectrum is a tool that serves as “a great 

equalizer.” Through the use of spectrum, mobile devices are enabling innovation 
and providing low-cost access to information. The Commissioner pointed to an 
example of how the financial returns of farmers in rural Africa improved when 
they were able to use their mobile devices to review prices in real-time and 
communicate directly with sellers. Through this example, she underscored that 
spectrum matters because of its positive impacts on the lives of everyday people. 
 

(2) Considerations: The conversation shifted to focus on the Commissioner’s primary 
consideration when she makes decisions: people. At the center of her thought-
process is how individuals will be impacted by her decisions, especially those 
decisions related to spectrum. She recognized that mobile broadband is often the 
sole means of Internet access for many low-income and minority communities. 
She keeps this in mind as she evaluates the effect that her decisions have on 
deployment and costs for users in those communities. 

 
(3) Context: The Commissioner then highlighted the role of a dynamic market. 

Prudent decisions include consideration of both present and future market 
trends. She noted that she considered the interconnected nature of the market 
and how decisions like the Open Internet Order might affect mobile broadband 
access.  
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(4) Consensus: Finally, the Commissioner highlighted the importance of consensus 

building when working across a range of interest groups. She approached this as 
a matter of context, ensuring that debates are framed in ways that do not 
entrench divides, but rather allow diverse parties to find middle ground. 
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