Technical Advisory Council
Federal Communications Commission
Summary of Meeting
June 29th, 2011


The Technical Advisory Council for the FCC was convened for its third meeting at 1:00 P.M. on June 29th, 2011 in the Commission Meeting Room at the FCC headquarters building in Washington, DC.  A full video transcript of the meeting is available at the FCC website at http://www.fcc.gov/encyclopedia/technology-advisory-council together with a copy of all materials presented at this meeting.  A copy of all presentations made is included in electronic form in an Appendix to this document.

In accordance with Public Law 92-463, the entire meeting was open to the public.

Council present:

	Shahid Ahmed, Accenture
	Richard Lynch, Verizon

	Mark Bayliss, Visual Link Internet, Lc
	Paul Mankiewich, Juniper Networks

	Nomi Bergman, Bright House Networks
	John Marinho, Dell Inc.

	Peter Bloom, General Atlantic
	Brian Markwalter, Consumer Electronics Association

	John Chapin, Massachusetts Institute of Technology
	John McHugh, OPASTCO

	kc claffy, UC at San Diego
	Geoffrey Mendenhall, Harris Corporation 

	David Clark, MIT
	Jack Nasielski, Qualcomm, Inc.

	Lynn Claudy, National Association of Broadcasters 
	Randy Nicklas, XO Communications 

	Richard Currier, Loral Space and Communications
	Roberto Padovani, Qualcomm, Inc.

	Brian Daly, AT&T
	Deven Parekh, Insight Venture Partners

	Adam Drobot, 2M Companies
	Dennis Roberson, Illinois Institute of Technology

	Tom Evslin, Vermont Telecommunications Authority
	Jesse Russell, incNetworks

	Charlotte Field, Comcast Corporation
	Andy Setos, Fox Group

	Mark Gorenberg, Hummer Winblad Venture Partners
	Marvin Sirbu, Carnegie Mellon University

	Dick Green, Liberty Global, Inc
	Paul Steinberg, Motorola 

	Russ Gyurek, Cisco Systems
	Harold Teets, Time Warner Telecom, Inc.

	Dale Hatfield, Silicon Flatirons Center for Law, Technology, and Entrepreneurship University of Colorado at Boulder
	David Tennenhouse, New Venture Partners

	Nicholson Hilton , SIXNET
	Bud Tribble, Apple, Inc.

	Erwin Hudson, WildBlue Communications, Inc.
	Jack Waters, Level 3 Communications LLC

	Ari Juels, RSA Laboratories / EMC
	Tom Wheeler, Core Capital Partners, LLC 

	Gregory Lapin, Independent Consultant
	Robert Zitter, Home Box Office



FCC staff attending in addition to Walter Johnston included:

	Christopher Lewis
	Mike Mackenzie

	Deena Shetler
	John Leibovitz

	Lisa Gelb
	Doug Sicker




Tom Wheeler, Chairman, TAC began the meeting by noting that the FCC had begun to move on some of the opportunities and issues identified by the TAC at the March 30th meeting.  A report to the Chairman has been prepared based on the substance of the TAC recommendations made at the March 30th meeting (A copy of the report is attached in electronic form in the Appendix).  Immediate action has been taken on four of the recommendations:

1. Municipal Race to the Top
2. Best Practices/Outreach to Municipal/State Government
3. Broadband Infrastructure Executive Order
4. Promote Small Cell Deployment

And further analysis was requested on the remaining four:

1. Advocacy for rapid tower siting
2. Model an online deployment system
3. New metrics to measure broadband network quality
4. Highlight stranded PSTN investment

Next the working groups reported on progress on their respective agendas:

Broadband Infrastructure Working Group

The working group presented progress on initiatives highlighted at the previous meeting that included developing new broadband metrics, economic impacts of the transition, and regulatory changes and impacts.  The key points made by the working group were that the FCC should expedite the transition of the PSTN to a converged broadband environment, incenting operators in this transition, developing metrics to ensure the quality of the broadband network, realigning regulatory requirements for the new technology and ensuring adequate funding for key infrastructure such as PSAPs (Public Safety Answering Points) that would be impacted by this transition.  It suggested as a working hypothesis that a sunsetting of the PSTN should occur by 2018 and suggested that regulatory policy needed to be adjusted to be consistent with such a goal and not inadvertently support continuance of legacy systems.

IPv6 Transition Working Group

The IPv6 working group noted that initial steps towards IPv6 were underway.  Internet Service Providers are prepared to support IPv6.  IPv6 day, a stress test for the transition, had been held and identified a capability to support IPv6 as well as identifying some issues.  It was also pointed out however that IPv6 evolution is a long term process is extremely complex.  Impacting this further is a prevailing belief at present that IPv6 is a net expense and this will produce expedient solutions in the evolution.  A number of issues were identified with the transition including lack of a plan that spans all the sectors involved in the transition.  A concern therefore is that this will lead to complexity in the Internet, a key source of innovation for the American economy.  The working group described its approach towards developing a set of benchmarks for monitoring the evolution and how this would be developed to span all key sectors involved in the transition.  The working group proposed some tentative recommendations to facilitate the transition with the government serving as a key participant in setting a national policy for this transition.  It was the viewpoint of the working group that the government was best positioned to work across the different sectors involved.  

Sharing Working Group

The working group members discussed progress on their recommendations presented at the last meeting.  They were moving towards a proposal for providing a system level view of spectrum use efficiency including development of appropriate metrics.  They proposed a study of all receiver related spectrum usage challenges and the development of successful models of sharing taxonomies.  In addition, they are looking at strategies for small cell deployment to facilitate spectrum sharing and reuse opportunities.  Finally they noted that “application friction points” exist, i.e. the incompatibility of requirements for specific applications often inhibit sharing opportunities and proposed to examine how such friction points may be eliminated.  

Accelerating Transition Working Group 

The working group discussed work in progress.  This including facilitating the state and local permitting process through an outreach/education program, an FCC outreach program directed towards building owners on the benefits of broadband deployed within a building, and possibly redefining regulatory definitions that may permit a broader range of broadband service providers to gain access to right of way and pole attachments.



The meeting was adjourned at 4:00 P.M.


Walter Johnston, Chief/ECD
FCC
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. ldea #1: Spectrum Efficiency

e Spectrum efficiencies achieved by wireless systems of all types must improve if the Nation is to
accommodate rapidly increasingly demand and stimulate job growth

e There is no single measure of spectrum efficiency that can be applied across all services

Proposed Idea

e Metrics can (and have been) developed that allow efficiency comparisons to be made across
some similar systems (e.g., bps/Hz/sg. mi for personal communications systems)

e A possible taxonomy of similar systems include broadcast systems*, personal communications
systems*, point-to-point directional systems*, non-communication transmitters/receivers
(e.g., radars) , satellite systems, passive listeners (e.g., radio astronomy) and short range uses

e The metrics can be used to stimulate technical efficiency, the inherent efficiency of the
modulation schemes etc., and operational efficiency, reflecting the efficiencies achieved
through the practices of service providers and users (e.g., through dynamic loading/sharing)

Economic Impact

» Jobs will be created immediately to design, manufacture, and deploy more efficient
technologies and over the longer term as a natural consequence of the economic expansion
from greater spectrum use

Next Steps
» Commission should ask the academic / business community to complete the metric definition
* Product / service providers to be encouraged to demonstrate progress against the metrics

» Commission may wish to coordinate with NTIA /other government agencies to encourage

research into advanced methods for improved efficiency and positive incentives to encourage,,
\x\‘“ @

efficiency? DoFC

\9\&‘
_ T
Note 1: See http://www.ntia.doc.gov/advisory/spectrum/csmac_reports.html for NTIA work in this area.
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Chairman's Report
MEMORANDUM

DATE: April 22, 2011
TO: Chairman Genachowski

Commissioners Copps, McDowell, Clyburn and Baker
FROM: Tom Wheeler, Chairman, Technical Advisory Council

SUBJECT: Technical Advisory Council Chairman’s Report

On November 4, 2010, Chairman Genachowski convened the first meeting of the FCC’s 5™ Technical
Advisory Council (TAC) under the authority of the Federal Advisory Committee Act. I have had the
honor of serving as the Chair of this Council, which has been charged to “identify important areas of
innovation and develop informed technology policies supporting America’s competitiveness and job
creation in the global economy.”

After its formation, the TAC moved quickly to identify topics for in-depth work and investigation through
four working groups:

Critical Transitions

Broadband Infrastructure Deployment
1Pv6

Sharing Opportunities

At a meeting on March 30", the four working groups reported back a variety of ideas to the full TAC for
further discussion and ratification. At the meeting’s conclusion, the TAC selected eight of the best ideas
to recommend to the Chairman and Commissioners as near term opportunities for promoting innovation,
competition, and job creation in the technology sector. Other ideas were targeted for further effort by the
TAC and will continue to be considered through the working groups and at future TAC meetings with the
goal of producing further recommendations.

In selecting these eight recommendations, described below, the TAC considered not only the potential for
economic development and job creation, but also which actions that could have the greatest near-term
impact on our Nation’s economic condition. Each recommendation is an opportunity for the FCC to
unleash new private sector innovation and job creation, without working through traditional regulatory
processes. By acting on these recommendations, the FCC can promote competition, foster industry best
practices, and encourage executive action in order to help innovators, small businesses, and local
governments pursue new economic development and job growth.

Recommendations

1. Municipal Race-to-the-Top program. The FCC should sponsor a Race-to-the-Top-style
awards/recognition program to identify a list of cities with the best practices in terms of
broadband infrastructure deployment. The “Broadband City USA” contest could provide top
rankings for cities and towns based on being the most broadband-friendly in terms of
infrastructure planning, accommodation, and permitting/approvals processes. Cities and towns
would have an incentive to compete for this designation, making it a tool to further new
investment and economic development. The FCC could also use this program as an opportunity
to highlight a host of best identified practices for broadband infrastructure deployment, including
model city “rights of way” codes.





Broadband Infrastructure Executive Order. The FCC should formally request that the
President issue an Executive Order on broadband infrastructure deployment on federal land and
in federal buildings. The Executive Order would mandate the following for Federal rights of way
and antenna siting approvals:

e Single document format for permitting
o Single federal agency to coordinate the permit approval process
e Sixty day time frame for approvals

Such an Executive Order would place the Federal government in a position to advance network
deployment and resiliency in communities with Federal buildings, especially urban areas where
network congestion is most acute. In addition, this Executive Order could advance the
development of micro cells, distributed antenna systems (DAS), and other innovative broadband
infrastructure, demonstrating a path for growth in this market.

Advocacy for Rapid Tower Siting. The FCC should propose that states and municipalities
employ a shortened “shot clock” for co-locations on existing structures or permit co-location “by
right” - absent special circumstances. The TAC has identified several impediments to tower
siting processes which could be overcome through updates to state and local procedures,
including:

e Inconsistent and non-concurrent time frames for environmental assessments
e Redundant requirements for co-location applications
e Repetitive rejection of incomplete applications without identification of deficiencies.

Expediting the process for tower siting could have an important impact on the development of
local broadband access in communities, boosting their marketability to new employers and
network access for local entrepreneurs. If states and municipalities do not agree to expedite co-
location approvals, the Commission should express its willingness to proceed with a new, shorter
“shot clock” rule for co-locations.

Best Practices/Technology Outreach to State and Local Governments. The FCC should
begin a dialogue with states and municipalities about proven new technologies for efficiently
deploying broadband (e.g., micro-trenching, DAS equipment on city light poles, directional
boring). The Commission should host a “road show” or series of workshops highlighting best
identified practices with new technologies. This road show, in combination with leadership on
the federal level through the Executive Order (See recommendation #1), can help accelerate the
development of this new market for network infrastructure.

Model an Online Deployment Coordination System. The TAC believes that timely access to
underground facilities has a direct bearing on infrastructure costs and deployment. The FCC
should develop a “white label,” web-based communication tool that can be adopted and labeled
as their own by localities to provide advance notification of planned infrastructure projects. Such
a web-based capacity would allow all those who must excavate rights-of-way to coordinate
openings (i.e., “dig once”) and thus speed deployment and reduce costs and civic disruption. Any
state or municipality could voluntarily use the FCC model to implement its own “reverse one-
call” system to provide notification of new infrastructure projects.

New Metrics to Measure Broadband Network Quality. The TAC believes that, for some
usage models, developing metrics beyond throughput speed to measure the quality of Internet





Protocol (IP) broadband networks is important for helping the IP ecosystem flourish by enabling
"extended" quality standards that can support the subset of applications that require not only fast,
but precise, timely and reliable broadband networks. Simply measuring broadband networks by
throughput speed does not provide a full picture nor set sufficient performance parameters to
support uses with "extended" quality requirements such as healthcare monitoring, emergency
services, alarms, etc. Although network services that meet such extended criteria may not be
offered by all service providers, or included in all service plans, it would be beneficial to have
common metrics for them.

Additionally, in transitioning to IP based networks the TAC will be identifying how reliability
can be characterized in a multi-modal environment -where reliability is provided by having many
alternate paths, means and/or modes of communications. The FCC should initiate the steps
necessary for determining how this aspect of the transition will impact the basic architecture of
emergency services.

Highlight Stranded PSTN Investments. Network providers have huge investments in existing
PSTN infrastructure including copper wire, switches, pole space, and software. Although new
information services are designed for IP networks, many homes and businesses still use devices
that depend on specific characteristics of the PSTN (e.g., auto-dialers, alarm systems, ATMs, PoS
terminals). These services and devices will have to be replaced and the accompanying
construction and inspection "codes" revised. The TAC will be creating an inventory of such
services. We would recommend that the FCC highlight this concern and initiate a public dialogue
so that the technology and know-how for replacing such services is widely disseminated.

The TAC in the coming months will conduct a further technical analysis of the potential short
term, and low cost transitions of this legacy infrastructure, including new, IP-enabled devices and
the use of traditional copper lines for high speed, high quality broadband.

Promote Small Cell Deployment. Small cell deployments have the ability to greatly increase
spectral efficiency to meet demands of increasing teledensity. The FCC, with the participation of
other relevant agencies (e.g., General Services Administration) should convene an industry-led
group (e.g., providers, vendors, standards groups, and building owners) to discuss ways to
accelerate the deployment of small cell wireless devices (i.c., femtocells, DAS, Wi-Fi) in
commercial and government buildings and other high teledensity venues. Accelerating this
deployment would meet growing market demand for mobile broadband in dense, urban areas and
potentially create new employment for design, installation, and operation of wireless systems.

Two ideas in particular that should be explored: (1) development of “universal architectures” for
picocells, femtocells, etc., perhaps leveraging convergence around LTE, so that multiple
providers using multiple spectrum bands could be served from a single device; and (2) creation of
a new “small cell band” spectrum allocation, conceptually a hybrid between licensed and
unlicensed spectrum, in which property owners and/or mobile broadband providers would have
the ability to freely deploy networks to offload broadband services from other networks with
assurances of interference protection from neighboring users.
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ldea #1: Spectrum Efficiency

Status — Longer Term Opportunity

Problem

e Spectrum efficiencies achieved by wireless systems of all types must
improve if the Nation is to accommodate rapidly increasingly demand
and stimulate job growth

e There is no single measure of spectrum efficiency that can be applied
across all services

Proposed Idea

e Metrics can (and have been) developed that allow efficiency
comparisons to be made between similar types of systems which
provide similar services. (e.g., bps/Hz/km? for personal
communications systems)

e Our initial taxonomy of similar systems: Broadcast, Personal
Communications, Point-to-point directional, Radar, and Satellite.

e The metrics should stimulate technical efficiency - the inherent
efficiency of the modulation schemes etc., and operational efficiency
- the efficiencies achieved through the practlces of service prodeér%%

and users (e.g., through dynamic loading/sharing) F@
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ldea #1: Spectrum Efficiency

Progress

Identified initial classes and prepared a draft white paper describing our
initial categories and related metrics and discussing the challenges
associated with the development and the usage of both the categories (and
sub-categories) and the associated metrics.

Determined that our focus needs to be on the system level challenge of
spectrum efficiency rather than a transmitter based focus.

Economic Impact

Jobs will be created immediately to design, manufacture, and deploy more
efficient technologies and over the longer term as a natural consequence of
the economic expansion from more efficient spectrum use

Next Steps

Plan to integrate Ideas 2 into Idea 1 to form a systems level efficiency view

Engage the academic / business community to vet the category and metric
definitions — report on progress at next TAC meeting

Once vetted, product / service providers to be recognized for leadership and
encouraged to demonstrate progress against the metrics

Commission may wish to coordinate with NTIA / other government agencies
to encourage research into advanced methods for improved eff|C|enc$ oW OATog,

and positive incentives to encourage efficiency? . F@
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Note 1: See http://www.ntia.doc.gov/advisory/spectrum/csmac_reports.html for NTIA work in this area.
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ldea #3: Spectrum Sharing Taxonomy

Progress

* Aninitial spreadsheet has been created that indicates both the existing

spectrum sharing / co-allocation bands and the means by which the sharing
is accomplished

e Vetting of this initial taxonomy is underway and the analysis of this data to
develop guidance for future sharing efforts has been initiated

Economic Impact
 Enabling more efficient sharing across a wider set of spectral bands should
accelerate and expand the mobile broadband ecosystem, creating jobs in

the development and deployment of new and enhanced networks and in
the deployment of new devices and services at the edge of the network

Next Steps
* The taxonomy of existing spectrum co-allocations is being circulated at this

TAC meeting with a goal of having feedback from the TAC membership in
time for us to have a v. 1.0 document released by the next TAC meeting

e Stage Il of this effort will include:
— Examination of opportunities to enhance services to enable sharing

— Creation of a distilled patterns to a matrix and put out for public
comment o
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ldea #4: Encourage Small Cell Deployment

Status — Near Term Opportunity - existing spectrum; Mid- to Longer-Term
Opportunity where new spectrum development is required

Problem

* How to accelerate deployment of fast, reliable integrated narrowband /
broadband wireless solutions (e.g. Femtocells, PicoCells. NanoCells, Wi-Fi,
DAS, etc.) to meet the breadth of demand for broadband services within high
teledensity areas and to support new approaches of offloading high use
spectrum (e.g. Wide Area Cellular Networks)

e Challenges include siting, interference, QoS, incentives to deploy new small
cell networks and the sharing of existing / new backhaul infrastructure

Proposed Ideas

» Explore mechanisms, working with federal agencies, to expedite siting
requests within federal lands and buildings

* Provide spectrum assignment/allocation for carriers, premise owners, and/or
third party entities to install and operate in-building networks, mcludlng“w,%

“provider agnostic” infrastructure 3 F@ >
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Summary and Conclusions

e The Working Group met on numerous occasions since
the last meeting as a full group and as “ldea” based sub-
groups refining and making progress on the five Ideas
generated prior to the last TAC meeting ultimately
refining the focus to four “Ideas” — Spectrum Efficiency,
Spectrum Sharing, Small Cell and Friction Reduction.

e The Working Group members are now looking forward
to the feedback of the full TAC and the FCC team on the
various deliverables created for the first two Ideas

e The Working Group is anxious to complete the actions
outlined above to move the Ideas to actions that create
jobs, improve the utilization of our nation’s spectrum
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resource and enhances the well-being of our citizens;"F@@g
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