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Abstract: This standard defines the protocol and data formats for communication devices forming
a beaconing network that are used to protect low-power, licensed devices operating in television
broadcast bands from harmful interference generated by license-exempt devices, such as Wireless
Regional Area Networks (WRAN), intended to operate in the same bands. The devices being
protected are devices licensed as secondary under Title 47, Part 74, Subpart H in the USA and
equivalent devices in other regulatory domains.
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Introduction

This standard defines the protocol and data formats for communication devices offering enhanced protection
for low-power, licensed devices, such as those used in the production and transmission of broadcast
programs (i.e., devices licensed as secondary under Title 47, Part 74, Subpart H in the USA and equivalent
devices in other regulatory domains), operating in television broadcast bands. Protection is provided through
the use of a beacon, which contains information relevant to the licensed device, including its physical
location and estimated duration of TV channel occupancy. The standard uses the ALOHA medium access
mechanism, and all transmissions are broadcast. 

The physical layer uses direct sequence spread spectrum (DSSS) with differential quadrature phase-shift
keying (DQPSK). A synchronization word and countdown mechanism (i.e., time until the next beacon
transmission) is transmitted continuously on the I channel, while beacons and inter-device communications
are transmitted on the Q channel. Frequency, modulation rate, and transmit power vary from region to
region and shall adhere to local regulations.

Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so. 

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and private
uses. These include both use, by reference, in laws and regulations, and use in private self-regulation,
standardization, and the promotion of engineering practices and methods. By making this document
available for use and adoption by public authorities and private users, the IEEE does not waive any rights in
copyright to this document.

Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association website at http://
ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

This introduction is not part of IEEE Std 802.22.1-2010, IEEE Standard for Information Technology—Telecommu-
nications and information exchange between systems—Local and metropolitan area networks—Specific
requirements—Part 22.1: Standard to Enhance Protection for Low-Power, Licensed Devices Operating in
Television Broadcast Bands.
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For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA website at http://standards.ieee.org.

Errata

Errata, if any, for this and all other standards can be accessed at the following URL: http://
standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL for
errata periodically.

Downloads

Portions of this standard can be downloaded from the Internet. Materials include PICS tables, data tables,
and code. URLs are listed in the text in the appropriate sections. 

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE is not responsible for identifying Essential
Patent Claims for which a license may be required, for conducting inquiries into the legal validity or scope
of Patents Claims or determining whether any licensing terms or conditions provided in connection with
submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-
discriminatory. Users of this standard are expressly advised that determination of the validity of any patent
rights, and the risk of infringement of such rights, is entirely their own responsibility. Further information
may be obtained from the IEEE Standards Association.
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IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection in all circumstances. Implementers of the standard are responsible for
determining appropriate safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers. These
notices and disclaimers appear in all publications containing this document and may be found under the
heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Documents.”
They can also be obtained on request from IEEE or viewed at http://standards.ieee.org/IPR/
disclaimers.html.

1. Overview

1.1 General

National regulators are advancing regulations that allow license-exempt devices to operate on a non-
interfering basis within the portions of the TV spectrum that are not used for broadcasts or required to
remain unused in order to protect broadcast stations from interference. The Federal Communications
Commission (FCC) in the United States of America has proposed to allow license-exempt devices to operate
on a non-interfering basis within the portions of the TV spectrum that are not used for broadcasts or required
to remain unused in order to protect broadcast stations from interference. It is expected that other regulatory
bodies will take similar actions. Although the TV channels in these portions are not used for TV broadcasts,
low-power, licensed devices, such as wireless microphones operated by broadcasters, do use these channels,
and are entitled to protection by regulation to avoid disrupting incumbent services. 
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