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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees established
by the respective organization to deal with particular fields of technical activity. ISO and IEC technical
committees collaborate in fields of mutual interest. Other international organizations, governmental and non-
governmental, in liaison with ISO and IEC, also take part in the work. In the field of information technology, ISO
and IEC have established a joint technical committee, ISO/IEC JTC 1.

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating
Committees of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards
through a consensus development process, approved by the American National Standards Institute, which
brings together volunteers representing varied viewpoints and interests to achieve the final product. Volunteers
are not necessarily members of the Institute and serve without compensation. While the IEEE administers the
process and establishes rules to promote fairness in the consensus development process, the IEEE does not
independently evaluate, test, or verify the accuracy of any,of the information contained in its standards.

The main task of ISO/IEC JTC 1 is to prepare Intefnational Standards: Draft International Standards adopted
by the joint technical committee are circulatedto 'national bodies-for/voting. Publication as an International
Standard requires approval by at least 75 % of the national bodig§ casting a vote.

Attention is called to the possibility that implementationiof this standard may require the 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:*ISO/IEEE is not responsible for identifying essential
patents or patent claims for which)a license may be“required, for conducting inquiries into the legal validity or
scope of patents or patent claims or determining.wWhether any licensing terms or conditions provided in
connection with submission of a Letter of Assurance or a Patent Statement and Licensing Declaration Form, 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.‘@ny patent rights, and the risk of infringement of such rights, is
entirely their own responsibility. Further information may be obtained from ISO or the IEEE Standards
Association.

ISO/IEC/IEEE 8802-22 was prepared by the LAN/MAN of the IEEE Computer Society (as IEEE 802.22-2011).
It was adopted by Joint Technical Committee ISO/IEC JTC 1, Information technology, Subcommittee SC 6,
Telecommunications and information exchange between systems, in parallel with its approval by the ISO/IEC
national bodies, under the “fast-track procedure” defined in the Partner Standards Development Organization
cooperation agreement between ISO and IEEE. |IEEE is responsible for the maintenance of this document
with participation and input from ISO/IEC national bodies.

ISO/IEC/IEEE 8802 consists of the following parts, under the general title Information technology —
Telecommunications and information exchange between systems — Local and metropolitan area networks —
Specific requirements

— Part 1: Overview of Local Area Network Standards

— Part 2: Logical link control

— Part 5: Token ring access method and physical layer specifications

— Part 11: Wireless LAN medium access control (MAC) and physical layer (PHY) specifications

— Part 1X: Port-based network access control

— Part 1AB: Station and media access control connectivity discovery

© |EEE 2015 — All rights reserved iii
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— Part 1AE: Media access control (MAC) security
— Part 1AR: Secure device identity
— Part 1AS: Timing and synchronization for time-sensitive applications in bridged local area networks

— Part 15-4: Wireless medium access control (MAC) and physical layer (PHY) specifications for low-rate
wireless personal area networks (WPANS)
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Abstract: This standard specifies the air interface, including the cognitive medium access control
layer (MAC) and physical layer (PHY), of point-to-multipoint wireless regional area networks
comprised of a professional fixed base station with fixed and portable user terminals operating in
the VHF/UHF TV broadcast bands between 54 MHz to 862 MHz.

Keywords: broadband wireless access network, cognitive radio, fixed user terminals, |IEEE
802.22, portable user terminals, radio spectrum sensing, regional area network, WRAN standards
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of
the TEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote
fairness in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy
of any of the information or the soundness of any judgments contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, or reliance upon this. or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a specific
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards documents
are supplied “AS 1S.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase,
market, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint
expressed at the time a standard is approved and issued is subject to change brought about through developments in the
state of the art and comments received from users of the standard. Every IEEE Standard is subjected to review at least
every five years for revision or reaffirmation, or every ten years for stabilization. When a document is more than five
years old and has not been reaffirmed, or more than ten years old“and has not been stabilized. it is reasonable to
conclude that its contents, although still of some value, do not<wholly reflect the present state of the art. Users are
cautioned to check to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE i not suggesting or'rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undertaking to;perform any duty owed by any other
person or entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon his or
her independent judgment in the exercise of reasonable'care in any given.eifcumstances or, as appropriate, seek the
advice of a competent professional in determining the:appropriateness of a‘given IEEE standard.

Interpretations: Occasionally questions miay arise regarding the meaning of portions of standards as they relate to
specific applications. When the need-for interpretations is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is
important to ensure that any interpretation has also regeived the concurrence of a balance of interests. For this reason,
IEEE and the members of its societies and StandardscCoordinating Committees are not able to provide an instant
response to interpretation requests except in those’cases where the matter has previously received formal consideration.
A statement, written or oral, that is not processed ifttaccordance with the IEEE-SA Standards Board Operations Manual
shall not be considered the official position\of IEEE or any of its committees and shall not be considered to be, nor be
relied upon as, a formal interpretationyof the IEEE. At lectures, symposia, seminars, or educational courses, an
individual presenting information onIEEE'standards shall make it clear that his or her views should be considered the
personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE.

Comments for revision of IEEE Standards are welcome from any interested party. regardless of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Recommendations to change the status of a stabilized standard should include a
rationale as to why a revision or withdrawal is required. Comments and recommendations on standards, and requests
for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board

445 Hoes Lane

Piscataway, NJ 08854

USA
Authorization to photocopy portions of any individual standard for internal or personal use is granted by The Institute
of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center.
To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood

Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for
educational classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

This introduction is not part of IEEE Std 802.22-2011, IEEE Standard for Information Technology—
Telecommunications and information exchange between systems—Wireless Regional Area Networks (WRAN)—
Specific requirements—Part 22: Cognitive Wireless RAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications: Policies and Procedures for Operation in the TV Bands.

This standard specifies the air interface of broadband wireless access (BWA) systems for fixed and portable
user terminals supporting multimedia services. The medium access control layer (MAC) supports a point-
to-multipoint architecture. The MAC is structured to support a physical layer (PHY) specification
especially suited for operation in TV broadcast bands while avoiding interference to the incumbent
broadcast services.

Notice to users

Laws and regulations

Users of these documents should consult all applicableé\laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicablecregulatory requirements.
Implementers of the standard are responsible for-Observing or referrinig to “the applicable regulatory
requirements. IEEE does not, by the publicationyof its _sfandards, imténd to urge action that is not in
compliance with applicable laws, and these documentsanay 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 publi¢-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 web site at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the TEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA web site at http://standards.ieee.org.

Errata

Emrata, 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.

iv
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Interpretations

Current interpretations can be accessed at the following URL: http:/standards.iece.org/reading/icee/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. A patent holder or patent applicant has filed a
statement of assurance that it will grant licenses under these rights without compensation or under
reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination to applicants desiring to obtain such licenses. Other Essential Patent Claims may exist for
which a statement of assurance has not been received. 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.

Participants

At the time this standard was submitted to.the IEEE-SA for approyal, the following voting members had
participated in the IEEE P802.22 Working:Group:

Apurva NaMody, .Chair
Gerald Chouinard, Vice-¢hair and lead editor

Kyu Hwan An Subir Das Baowei Ji

Chee Wei Ang W. Carl Day Ravi Kalavakunta
Kwok Shum Au Upkar Dhaliwal Jerome J. Kalke
Mark Austin Johnny Dixon Bub-Joo Kang
Anuj Batra Peter Ecclesine Mark Kelley
John Benko CHarles Einolf Ramon Khalona
Robert Berger Michael Fischer Thomas Kiernan
Dagnachew Birru Wen Gao Chang-Joo Kim
Scott Blue Ingo Gaspard Kihong Kim
Monique Bourgeois Brown Monisha Ghosh Sangbum Kim
Gregory Buchwald Joanna Guenin HakSun Kim
Winston Caldwell Jin Guo Byoung-Jo Kim
Ed Callaway Thomas Gurley Gwangzeen Ko
Dave Cavalcanti JaeSong Han Tom Kolze
Kiran Challapali Hiroshi Harada Bruce Kraemer
Soo-Young Chang Ahren Hartman Steve Kuffner
Remi Chayer Robert F. Heile Denis Kuwahara
Shiuh Yuan Chen Anh Twan Hoang Jeong Suk Lee
Tao Chen Michael Hoghooghi Chang-Ho Lee
Jinxia Cheng Mark Hopkins Geunho Lee

Aik Chindapol Victor Hou Haeyoung Lee
InHwan Choi Wendong Hu Zhongding Lei
Liwen Chu Junhong Hui Wing Seng Leon
Joon-Hwa Chun Sung Hyun Hwang Barry Lewis
Chris Clanton Duckdong Hwang Lingjie Li
Charles Cook Tae-In Hyon Ying-Chang Liang
Charles Cooper Yutaka Ikeda Kyutae Lim
Carlos Cordeiro Soon Ik Jeon Euntack Lim
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