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	Purpose/Objective: To provide background on developments of IEEE-SA Standards relying on cognitive radio capabilities such as using geolocation capability and accessing a database providing available frequencies and/or maximum allowable EIRP in the television bands, and using RF sensing to detect presence of incumbent radiocommunication systems to adaptively change operating frequency to avoid interference.  

Abstract: 

This document describes activities in the various Working Groups of the IEEE 802 towards the development of wireless telecommunication standards that include cognitive radio capabilities for opportunistic operation in the white space of the television broadcasting bands.
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1. Introduction

This document describes the work of various Working Groups, under IEEE 802, that are developing standards aimed at operating in an opportunistic manner in the TV White Space.  In order to do so, a number of cognitive radio techniques are included as part of these standards to allow operation according to the various regulatory rules that have been or will be established by different Administrations where such opportunistic frequency re-use operation is envisaged.

2. 802.22 Wireless Regional Area Networks (WRAN)

The 802.22 standard[1] is likely to be published as an official IEEE Standard by July 2011.   It incorporates cognitive radio capabilities such as dynamic spectrum access (DSA), access to the incumbent database, accurate geolocation techniques, spectrum sensing, primary user protection beacon, regulatory domain dependent policies, spectrum etiquette and coexistence. It provides broadband access while protecting the incumbent users and using the spectrum efficiently.

The 802.22 Working Group started its work in January 2005 following the Notice of Inquiry (NOI) issued by the United States’ Federal Communications Commission (“FCC”)[2] and the first NPRM[3] on unlicensed’ operation  in the TV broadcast bands.

IEEE 802.22 WG has developed a point-to-multipoint wireless broadband air interface standard optimized for operation in the VHF and UHF TV bands, in the frequency range between 54 MHz and 862 MHz.  The standard is especially useful for serving less densely populated areas (e.g., rural areas) where most empty TV channels can be found and where population is mostly unserved or underserved by Internet broadband access services.  The base station (BS) can be accessed by fixed customer premise equipment (CPE) as well as portable devices as per local regulatory requirements.

A messaging interface for the purpose of accessing an incumbent database service is included in the standard to accommodate new US regulatory requirements. It should be noted that since the BS controls the DSA operation in this point-to-multipoint operation, the base station is used as the central point for querying the database service.  This is done by acquiring the location of each CPE and portable terminal early in the process of association, querying the database service on behalf of these terminals and locally managing the responses from the database service to decide on the next DSA action for the specific CPE or the entire network

The standard contains mechanisms for the BS to control sensing operation taking place at the CPEs and portable devices, and to report sensing results to the BS. Furthermore, regulatory dependent policies used at the BS to control the DSA behavior under various conditions are embedded in the standard. Satellite and terrestrial geolocation techniques have been incorporated into the standard.  The IEEE 802.22 Working Group took a special care for embedding security features for not just the data, control and management functions but also for cognitive functions. Based on the regulatory requirements, certain features, (e.g., sensing) can be disabled if they are not required.
Recognizing the difficulty of reliably sensing wireless microphone operations in the TV bands, a parallel standardization activity was undertaken under the 802.22.1 Task Group to develop a related standard for an RF beacon to signal the presence of wireless microphone operation in a more reliable manner. This has resulted in the publication of the IEEE Std 802.22.1™-2010 in November 2010[4].

Besides being able to detect broadcast incumbents to avoid interference, a spectrum efficient mechanism is included to detect other 802.22 WRAN operations to implement self-coexistence. This is achieved by having the available channels properly distributed among 802.22 WRAN’s operating in the same area and, if needed, distributing frame capacity amongst co-channel operating 802.22 systems for more efficient use of the spectrum.

IEEE 802.22 cognitive radio-based systems have a potential to provide broadband access to wide regional areas around the world to bring information and communication technologies to unserved and under-served communities.
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