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1
Introduction

This document describes recent developments in the United States on cognitive radio networks, including a decision by the United States’ Federal Communications Commission (“FCC”) to select television band white space device database administrators (for the purposes of this paper, “managers”), in order to allow use of the television (“TV”) “white spaces”, in the United States by unlicensed devices.
 

2
FCC Database Managers Order for TV White Space
In early 2011, the FCC released an order conditionally designating nine commercial private sector entities as TV bands device database administrators, or managers.
  The databases will be used by fixed and personal portable unlicensed devices to identify unused channels (hereafter referred to as “white spaces”) that are available at their geographic location.  The FCC will have oversight over the database managers
 and will announce the public availability of each database, after a 45-day trial period.
  The FCC had in 2010 adopted an order with operating criteria for the unlicensed devices.
  The FCC had noted the benefits of unlicensed devices earlier in the year in the National Broadband Plan, in which it noted that “The innovations spurred by unlicensed device usage have occurred because of benefits associated with such usage, including low barriers to entry and faster time to market, that have reduced costs of entry, spurred innovation and enabled very efficient spectrum usage. Taken together, these benefits have allowed many communities, entrepreneurs and small businesses to rapidly deploy broadband systems. Often, as has been the case for many WISPs [wireless Internet service providers], this has occurred in rural or previously underserved communities."
  The FCC expanded on the benefits of unlicensed use in its 2010 Order on TV band devices when it stated “Access to this spectrum could enable more powerful public Internet connections – super Wi-Fi hot spots – with extended range, fewer dead spots, and improved individual speeds as a result of reduced congestion on existing networks.  Many other applications are possible, such as broadband access to schools particularly in rural areas, campus networks that are better able to keep pace with user’s increasing demands for bandwidth, home networks that are better able to support real time streaming video applications, remote sensing of water supplies by municipalities and support for the smart grid.  The potential uses of this spectrum are limited only by the imagination.”

The FCC required that unlicensed devices mitigate interference by either sensing spectrum or determining spectrum availability by accessing a database that informs the device on spectrum availability based on its geo-location.  The device manufacturer can determine which interference mitigation technique to choose.  Unlicensed devices may not cause interference to authorized services and must accept any interference received.  If the device manufacturer’s interference mitigation technique choice is spectrum availability based on geo-location, the FCC required that communications between the devices and the database be secure and also established the regularity with which a database geo-location device must query the database.  Under the FCC’s rules, unlicensed devices relying on geo-location must query a database daily to obtain knowledge of their operational and geographical environment, established policies and internal state.  Devices, by querying the database, can dynamically and autonomously adjust their operational parameters and protocols according to their obtained knowledge in order to achieve predefined objectives and to learn from the results obtained.  
While the nine selected managers must go through a trial period to determine compliance with FCC rules, several of the selected managers have been participating in cognitive radio network trials using geo-location databases over the course of 2009 and 2010.  These networks, located in various communities across the United States, have used the U.S. TV white spaces for a variety of applications, including smart grid meters, rural healthcare and education, and “Smart Cities” broadband access services and environmental monitoring.

2.a.
How Databases Function

The nine managers designated by the FCC will develop databases to enable a new class of unlicensed broadband wireless devices to operate in the identified spectrum.  To prevent interference with the authorized incumbent users of the TV bands, the new unlicensed devices are required to include a geo-location capability as well as the ability to access the database that is designed to protect incumbent users entitled to interference protection.  The FCC reserved two vacant channels for wireless microphones.  Requests by commercial entities to be registered in the database will be public.  The database will inform the device as to which TV channels are vacant and can be used at its location.  The database will also be used to register the locations of fixed TV band devices, protected locations, and channels of incumbent operators that are not recorded in the FCC’s own existing database.
  It is the responsibility of such commercial entities that wish to be protected to register in the database.  
2.b.
Conditions Placed Upon Database Managers 
The database order subjects the nine private sector managers to certain conditions:
· Database managers must agree that they will not engage in any discriminatory or anticompetitive practices or any practices that may compromise the privacy of users. 

· Managers wishing to consolidate their operations must submit an updated proposal.
· Each database manager must designate a responsible party who will ensure compliance with all of the FCC conditions. 
Database managers that satisfy all of the conditions will be allowed to make their databases available for actual use for a five-year term, which will commence upon the announcement by the FCC of a database’s public availability.

2.c.
Expansion of the Database Program 

In the database order, the FCC stated that it is in the public interest to have multiple entities developing business models for the TV white spaces databases and that the FCC is also considering employing similar database approaches in other spectrum bands.
  The FCC’s approach for a TV white spaces database might be of interest to other Administrations. 

3
Existing White Space Networks and Databases in the U.S.
The FCC stated in the National Broadband Plan that its TV white spaces proceeding introduced a new approach to gaining access to spectrum through use of a database and cognitive radio techniques.
  As the FCC noted in the Broadband Plan, industry has demonstrated the potential for use of the TV white spaces spectrum through a number of white space networks in the United States. 
  Authorized by the FCC, these cognitive networks using a geo-location database have already been deployed successfully for applications including rural education, rural healthcare, smart grid, and Smart City.  In each of these cognitive networks, unlicensed radio devices query a database for information on available frequencies at their location, consistent with the FCC rules on the purpose of TV bands database operations.
  

The cognitive networks, accessing unused television channels that are available in their geographic location, that have been introduced to date include:

· In late 2009, the U.S.’s first white space-based wireless broadband network was established in an insular mountain town.  There, a private company established a central white space link that transmits a signal to Wi-Fi™ routers at a local school and community center, bringing broadband to a previously unserved population.
 
· In 2010, private companies deployed the first white space broadband network for healthcare providers in a rural hospital.
  That network enables and supports healthcare providers’ ability to utilize affordable broadband, while also providing data transmission for telemedicine applications. 

· Also in 2010, in a rural mountainous community with a high percentage of part-time residents, private companies deployed the first smart grid over white space.  There, companies configured a white space network for a rural electrical utility, enabling the utility to automate substations and initiate a smart meter-style network using white space.

· A coastal city with environmentally-protected wetlands established in 2010 a Smart City white space network to support municipal applications including water quality monitoring, traffic monitoring and management, and lighting management.  The Smart City also includes a “middle mile” wireless network that connects its fiber network with Wi-Fi™ access points in parks and other areas under-served by Internet service providers to provide affordable broadband access services to city residents.
  

· In addition to the operational white space networks, one of the selected managers operates a database to create a marketplace for spectrum in which a user can search for white space spectrum in a particular market.  The service allows searches for available spectrum by geography, as well as by specific features such as frequency, part number, and market boundaries. 

4
Summary
In 2010, the administration of the United States finalized rules to make the unused spectrum in the television bands available for unlicensed broadband wireless devices.  Cognitive networks deployed following adoption of the rules have demonstrated a variety of applications.  In early 2011, the FCC took an additional step towards widespread implementation of cognitive networks when it issued an order whereby it designated a number of private sector entities to manage the TV bands databases that will be used by fixed and personal portable unlicensed devices to identify unused channels that are available at their geographic locations. The FCC stated that it selected the database managers and its earlier operating parameters for unlicensed devices with the understanding that a geo-location database approach may have applicability in other bands as well.
  The FCC found that it was in the public interest to have multiple parties developing business models for this new mechanism.
  

______________
� 	FCC rules permit unlicensed Television Band Devices to operate on available channels at 54�60 MHz, 76-88 MHz, 174-216 MHz, 470-608 MHz and 614-698 MHz bands.  See 47 C.F.R. § 15.701 (defining TVBDs as unlicensed intentional radiators operating on available channels in the broadcast television frequency bands at 54-60 MHz, 76-88 MHz, 174-216 MHz, 470-608 MHz and 614-698 MHz).


� 	See Unlicensed Operation in the TV Broadcast Bands; Additional Spectrum for Unlicensed Devices Below 900 MHz and in the 3 GHz Band, Order, ET Docket Nos. 04-186, 02-380 (Jan. 26, 2011) (“Database Managers Order”). 


� 	See Database Managers Order at 6.


� 	See id. at 17-18.


� 	See Unlicensed Operation in the TV Broadcast Bands; Additional Spectrum for Unlicensed Devices Below 900 MHz and in the 3 GHz Band, Second Memorandum Opinion and Order, ET Docket Nos. 04-186, 02-380 (Sept. 23, 2010) (“Second Memorandum Opinion and Order”).  The 2010 Order confirmed most technical requirements from the 2008 TV white spaces Order for devices, after which some entities received and participated in experimental licenses to field cognitive networks.  See infra at n. 4. For unlicensed fixed TV bands devices, the Federal Communications Commission adopted a maximum antenna height limit of 30 meters above ground.  To address concerns regarding elevated terrain, the Commission also restricted the devices from operating at locations where the height above average terrain off the ground is greater than 75 meters.  Second Memorandum Opinion and Order at 63, 65-66.  Unlicensed fixed TV bands devices are permitted to operate with the equivalent of 4 watts EIRP.  Personal/portable devices are allowed to operate with an equivalent of 100 mW EIRP.  For personal/portable devices that are operating adjacent to an occupied TV channel, however, the maximum permitted EIRP is 40 mW. Personal/portable devices that rely on spectrum sensing without use of geo-location and a database may be authorized at a power level up to 50 mW EIRP.  Id. at 69-70, 77-80.


� 	See National Broadband Plan, at 95, supra n. 7.


� 	See Second Memorandum Order and Opinion, at 2, 1, supra n. 3.  The United States does not promote a specific technology or product for cognitive radio deployment.  The FCC has not mandated any particular technology or product for deploying TVBD, only operating criteria for TVBD and the database, as specified in its orders and rules.


� 	See id at 14 (“The city of Wilmington North Carolina is trialing ‘Smart City’ applications, including public ‘hot spots,’ low-cost broadband to a low-income housing development, and water level and water purity sensors for compliance with Environmental Protection Agency requirements and flood controls.  In addition, a demonstration project in Claudville Virginia is bringing broadband access to a rural elementary school, as well as to consumers in their homes, and newly established public hot spots in the community.  Plumas County California has undertaken a ‘Smart Grid’ trial for electricity networks, which allows the electric cooperative to manage the electrical system, obtain data from substations, and manage power flow.  The network in that trial also enables free energy monitoring tools that allow consumers to save energy and money, for example, by identifying appliances that are always on and using energy.”).


�  	Database Managers Order at 3; see also 47 C.F.R. § 15.713(b)(2) (facilities not recorded in the Commission database to be recorded in the TV bands database).  The Database Managers Order also noted that such stations could include the location of cable headends and low power television receive sites that are outside the protected contours of the TV stations whose signals they receive and the locations where authorized wireless microphones and other low power auxiliary devices are used on a regular or scheduled basis.  Id. at 3, n.4.


� 	Database Managers Order at 7.


� 	See Federal Communications Commission, Connecting America: The National Broadband Plan, 95, (rel. Mar. 16, 2010), available at http://download.broadband.gov/plan/national-broadband-plan.pdf.


� 	See id.; see also supra n.4.


� 	See 47 C.F.R. §15.713(a)(1) (“To determine and  provide to a TVBD, upon request, the available TV channels at the TVBD’s location.”).


� 	See supra n.4; see also Nate Anderson, First white space broadband deployment in small Virginia town, Arts Technica, Oct. 21, 2009, www. arstechnica.com/tech-policy/news/2009/10/first-white-space-broadband-deployment-in-small-virginia-town.ars.


� 	See Brian Dolan, Google eyes white space for wireless health, Mobi Health News, Sept. 15, 2010, www. mobihealthnews.com/8913/google-eyes-white-space-for-wireless-health/.


� 	See supra n.4; see also Nation’s First Smart Grid White Spaces Network Trial, The Smart Grid Observer, June 25, 2010, www.smartgridobserver.com/n6-25-10-2.htm.


� 	See supra n.4; see also City of Wilmington, North Carolina, Port City WiFi, www.ci.wilmington.nc.us/information_technology/port_city_wifi.aspx; Esme Vos, Wilmington, NC uses white spaces for smart city, eco-friendly wireless applications, Muni Wireless, Feb. 24, 2010, www.muniwireless.com/2010/02/24/wilmington-uses-white-spaces-for-smart-city-ecofriendly-wireless-applications/.


� 	See Database Managers Order at 7, 15; see also Second Memorandum Opinion Order at 1.


� 	See Database Managers Order at 7.
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