
Workplan  for Unlicensed Spectrum Subcommittee

The Unlicensed Subcommittee of the CSMAC (“the Subcommittee”) has been tasked with developing a review of the technical and operational aspects of “unlicensed” or “lite-licensed” spectrum as well as public and private sector comments, testimony, and publicly held workshops.  The following details the Subcommittee’s work plan, including a selection of the sources that the subcommittee plans to examine for the purposes of drafting a full report to CSMAC by their August 15th, 2010 deadline.  The selected sources provided within are not exhaustive, since information and technological developments surrounding unlicensed technologies continue to evolve and change as a result of ongoing research and development.  The Subcommittee looks forward to the opportunity to provide a full report in the coming month.  

In order to provide a comprehensive review of current and proposed unlicensed usage, the Subcommittee will evaluate (1) existing unlicensed technologies and deployments, (2) ongoing FCC proceedings, and (3) economic, technological, and public policy studies of the public and private sectors.  This comprehensive review will provide a thorough assessment of existing unlicensed spectrum usage and offer recommendations to facilitate the safe and efficient development of unlicensed technologies and policies moving forward.  The Subcommittee’s assessment will give special consideration to preventing interference with other licensed services and devices, as well as the potential economic and social benefits associated with the utilization of unlicensed technologies by innovators, manufacturers, and communities.

I. Review of Existing Unlicensed Technologies and Deployments

The Subcommittee will review deployment, scalability, interference, and power levels of numerous unlicensed technologies included but not limited to the following:  
· The DARPA XG project.

· The geo-location devices permitted to operate under Part 15 of the FCC’s rules. 
· The “Wireless Gigabit Alliance” use of spectrum at/above 60 MHz.

· The Proposed Notice of Inquiry on higher power devices in rural areas that will support point- to- point backhaul as a substitute for special access. 

The Subcommittee will also review the FCC’s certification process for white space devices (“WSD”) including their “proof of concept” and “proof in practice” certifications.  The Subcommittee’s certification review may also include the evaluation of the following devices:  

· WSD Prototype Devices Submitted for Evaluation.  These devices were provided by Adaptrum, the Institute for Infocomm Research (I2R), Microsoft Corporation, Motorola Inc., and Philips Electronics North America (Philips).  These devices are not intended as actual consumer products; they are development tools for evaluating the viability of spectrum sensing and potential interference.  They do not communicate with other devices, and not all tests were performed on all devices.  For example, the Microsoft device was available only for limited tests in the laboratory and the I2R device was submitted after the initial tests were completed.

· Spectrum-Sensing for TV Broadcast Signals.  This portion of the study examined the ability of the WSD’s to detect whether channels are occupied by ATSC (digital) TV signals.   All of the prototype devices had capabilities for detecting TV broadcast signals on UHF channels 21-51, the operating range of the prototype devices.  The tests were initially performed in the laboratory under various controlled conditions.  Spectrum sensing sensitivity to clean digital TV signals in isolation and also in the presence of other TV signals on adjacent channels was measured.  In addition, sensitivity tests were performed using recorded TV signals to simulate “real world” conditions.  Spurious emissions generated by the prototype WSDs were also measured.  The laboratory tests were followed by field tests at nine sites in Maryland and the District of Columbia to evaluate the DTV sensing performance.

· Spectrum-Sensing for Wireless Microphones.  The wireless microphone portion of the testing looked at the ability of the WSDs to detect wireless microphones authorized under Part 74 of the FCC rules.  Microsoft, Philips and I2R indicated that their devices were capable of sensing wireless microphones.  Tests of this capability were initially performed in a controlled environment in the laboratory.  Those tests were followed by field tests at two sites, one in Maryland and one in New York City, to evaluate the capability of the devices to detect wireless microphones under field conditions.

· Transmitter Characterization and Interference Testing.  The Adaptrum device included transmission capability.  Laboratory tests were performed to characterize the transmitter’s signal, which is an important element for assessing the interference potential of WSD devices.   Limited field tests were also performed to evaluate potential interference from the Adaptrum transmitter.
The Subcommittee has also begun to review the technical and operational aspects of the following unlicensed deployments (to the extent this information is public) including but not limited to the following:  

· Plumas-Sierra Electric Cooperative and Google "SmartGrid" wireless network trial utilizing TV white spaces in Plumas-Sierra County. 
· Claudville, VA’s citywide TV White Space broadband network. 
· Wilmington, NC’s use of white spaces devices through the city enabling their “Smart City” network.
· Microsoft and Dell’s experimental campus-wide “White-Fi” network in Seattle, WA, which operates using TV white spaces spectrum.  

In particular, the Subcommittee plans to review how these networks enable innovative wireless broadband uses in practice.  These capabilities include the transmission of high quality video content over medium-range distances – which is difficult to achieve using unlicensed spectrum at higher frequencies – and the use of database technology in these networks to eliminate interference.

The Subcommittee also plans to review and compare spectrum-sensing and database technologies for unlicensed testing and reporting.  A third party will evaluate the technical and operational aspects of Google, Key Bridge, Oracle, and WSdb among other potential database administration proposals.  Their report will also address the development and administration of potential database systems that utilize multiple white space geolocation database administrators as described in paragraph 204 of the White Space Order.  Throughout this review, the Subcommittee plans to carefully monitor the protection of licensed and satellite operations through the use of a database search. 
II. Review of Ongoing FCC Proceedings 

The Subcommittee will continue to review the National Broadband Plan and its recommendations to free up a contiguous unlicensed band within the next 10yrs, as well as the FCC’s pledge to resolve the outstanding Petitions for Reconsideration in the white spaces proceeding.  The Subcommittee will also review the FCC’s actions to spur opportunistic use including but not limited to extending its white spaces geolocation database to other spectrum bands and investigating the possibility of opportunistic devices acting as “listening posts” for free or underused spectrum, with reporting in real time to the database.  The Subcommittee will also consider any responses to the Commission’s recent announcement that it is coordinating intergovernmental efforts to generate a comprehensive spectrum inventory, evaluating any effects that these efforts may have on unlicensed and semi-licensed spectrum usage.


The Subcommittee’s evaluation will also include a thorough review of the pertinent FCC Dockets.   In addition to ET Docket No. 04-186 “Unlicensed Operation in the TV Broadcast Bands,” ET Docket No. 02-380 “Additional Spectrum for Unlicensed Devices Below 900 MHz and in the 3 GHz Band, and the FCC’s White Space Second Report and Order, the Subcommittee will conduct a thorough review of the 2010 FCC and public filings as well as the most pertinent of the over 35,280 filings that have occurred since the 5/14/2004 notice of proposed rulemaking.  In particular, the subcommittee will carefully review the technical and operational aspects discussed in the following comments:  

· Media Access Project’s comments filed in support of unlicensed for opportunistic use and its ability to ease congestion experienced by licensees and ultimate end-users of licensed spectrum.
· Phillips Electronics’ comments in support of utilizing spectrum-sensing in addition to geolocation databases to avoid interference with licensed services and unregistered wireless microphones.  
· MSTV’s comments in support of a narrow expansion of part 74 eligibility to allow limited wireless microphone usage in the core TV band.
· xMax’s comments regarding its mobile VoIP and data system operating in the unlicensed 900MHz band (902-928MHz) under Part 15 of the Commission's Rules.
· Congresswoman Berkley and Senators Kerry and Snowe’s comments supporting white space licensing and discussing the potential for congressional action.  
· The dissenting statement of Commissioner Tate in response to the white space “Second Report and Order and Memorandum Opinion and Order,” as well as the negative responses of other public and private sector leaders.
III. Review of Economic, Technological, and Public Policy Studies

 The Subcommittee will also review pertinent economic, technological, and public policy literature beyond the FCC Docket.  While these studies are often written or commissioned by groups with predetermined policy goals, the Subcommittee will evaluate their analyses independently in order to provide an objective assessment of the economic, technological, and social effects of unlicensed spectrum usage.  The Subcommittee’s review will include, but is not limited to:

· Revitalizing the Public Airwaves: Opportunistic Unlicensed Reuse of Government Spectrum, International Journal of Communications 3 (2009).  Authors Victor W. Pickard of New York University and Sascha D. Meinrath of the New America Foundation explore the current state of the unlicensed sector and discuss various public policy implications.  (available at http://ijoc.org/ojs/index.php/ijoc/article/viewFile/467/382)

· A Transaction Cost Analysis of Secondary vs. Unlicensed Spectrum Use.  Authors Arnon Tonmukayakul and Martin B.H. Weiss (Department of Information Science and Telecommunications School of Information Sciences at the University of Pittsburgh) study the trade-offs between using the market mechanism of secondary spectrum use and the non-market mechanism of unlicensed spectrum use.  (available at http://web.si.umich.edu/tprc/papers/2006/569/tprc06.pdf )
· The Economic Value Generated by Current and Future Allocations of Unlicensed Spectrum.  Commissioned by Microsoft, author Richard Thanki explores the economic and social benefits of unlicensed spectrum usage.  (available at http://www.ingeniousmedia.co.uk/websitefiles/Value_of_unlicensed_-_website_-_FINAL.pdf) 
· Economic Case for Dedicated Unlicensed Spectrum Below 3GHz.  Author William Lehr of the Massachusetts Institute of Technology evaluates the economic arguments in favor of allocating additional dedicated unlicensed spectrum in the lower frequency bands below 3 GHz.  (available at http://www.ictregulationtoolkit.org/En/Document.2302.pdf)
· Licensed or unlicensed: the economic considerations in incremental spectrum allocations, IEEE Communications Magazine, Volume 47 Issue 3 (March 2009).  Author Coleman Bazelon applies the economic analysis of incremental spectrum allocations to TV white spaces.
IV. Focus and Considerations
By conducting a broad survey of white space technologies and deployments as they exist today, the Subcommittee endeavors to develop an extensive record of today’s white space usage.  Combining this assessment with a thorough review of proposals and studies from all parties will enable the Subcommittee to develop a comprehensive report evaluating the most effective path forward while addressing key policy concerns and ensuring that licensed spectrum usage is not disrupted.  

To this end, the Subcommittee will give particular consideration to potential interference with licensed broadcast television signals and other existing wireless devices.  Addressing the concerns of broadcasters and device manufacturers, the Subcommittee will be particularly mindful of any demonstrated interference problems and the effectiveness of spectrum-sensing and database approaches in avoiding such interference.

The Subcommittee will also give particular focus to the potential for unlicensed technologies to benefit underserved populations, such as tribal lands, rural areas, and low income communities.  The National Broadband Plan has highlighted the critical need to bring the benefits mobile broadband to these communities, and unlicensed spectrum may offer a unique opportunity to increase broadband availability and affordability.  The Subcommittee’s analysis will compare the economics of licensed and unlicensed technologies, exploring the potential for these low cost deployments and services to help bridge the wireless divide.  Existing municipal deployments utilizing unlicensed spectrum may provide useful examples of how the economics of unlicensed deployments can cheaply and efficiently bring cutting-edge broadband services to these traditionally underserved communities.

Additionally, the Subcommittee will evaluate the extent to which unlicensed technologies may facilitate competition and technological innovation by providing an inexpensive entry point for new companies and technologies.  In reviewing the above sources, the Subcommittee will evaluate the extent to which unlicensed networks and services may lower entry costs for these competitors and devices, since developing companies may find it cost prohibitive to deal with licensed incumbents who may have economic incentives to hinder such innovations and competition.  By providing an economically feasible entry point into modern wireless networks, the expansion of unlicensed services may drive economic growth beyond the services themselves.

Ultimately, the Subcommittee’s report will provide a detailed assessment of where the unlicensed spectrum industry stands today and what opportunities it may provide in the future.  This report will review current unlicensed devices and deployments, evaluating which technologies, providers, and services offer the greatest potential benefits without compromising licensed usage.  Furthermore, the Commission has already undertaken an inventory of current spectrum usage, and the Subcommittee will build on these proceedings to explore where and how unlicensed spectrum usage may fit into the Commission’s broader spectrum plan.  Finally, the Subcommittee will evaluate the developing unlicensed industry in the context of economic, technological, and public policy studies in order to offer a comprehensive assessment of how unlicensed technologies can be utilized on both small and large scales to provide the greatest economic and social benefits to our communities.  

