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International Standard ISO/IEC 8802-11:2005/Amd.5:2006(E)

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 1ISO 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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

Amendment 5 to ISO/IEC 8802-11:2005 was prepared by Joint Technical Committee ISO/IEC JTC 1,
Information technology, Subcommittee SC 6, Telecommunications and information exchange between
systems.
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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 develop-
ment 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 with-
out compensation. While the IEEE administers the process and establishes rules to promote fairness in the consensus devel-
opment process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the information contained
in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other dam-
age, 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 IS.”

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 revi-
sion or reaffirmation. When a document is more than five years old and has not been reaffirmed, 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 is 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 the advice of a com-
petent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may 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 received the concurrence of a balance of interests. For this reason, IEEE and the members of its soci-
eties and Standards Coordinating Committees are not able to provide an instant response to interpretation requests except in
those cases where the matter has previously received formal consideration.

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. Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

Note: Attention is called to the possibility that implementation of this standard may require use of subject mat-
ter 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 shall not be responsible for identifying patents
for which a license may be required by an IEEE standard or for conducting inquiries into the legal validity or
scope of those patents that are brought to its attention.

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 802.11h-2003, IEEE Standard for Information technology—Telecommunications
and information exchange between systems—Local and metropolitan area networks—Specific requirements—Part 11:
Wireless Medium Access Control (MAC) and Physical Layer (PHY) specifications: Amendment # 5: Spectrum and
Transmit Power Management Extensions in the 5 GHz band in Europe.)

IEEE Std 802.11h-2003

IEEE Std 802.11h-2003 provides mechanisms for dynamic frequency selection (DFS) and transmit power
control (TPC) that may be used to satisfy regulatory requirements for operation in the 5 GHz band in
Europe.

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 shall not be responsible for identifying
patents for which a license may be required by an IEEE standard or for conducting inquiries into the legal
validity or scope of those patents that are brought to its attention. A patent holder has filed a statement of
assurance that it will grant licenses under these rights without compensation or under reasonable rates and
nondiscriminatory, reasonable terms and conditions to all applicants desiring to obtain such licenses. The
IEEE makes no representation as to the reasonableness of rates and/or terms and conditions of the license
agreements offered by patent holders. Further information may be obtained from the IEEE Standards
Department.

Interpretations and errata

Interpretations and errata associated with this amendment may be found at one of the following Internet
locations:

— http://standards.ieee.org/reading/ieee/interp/

— http://standards.ieee.org/reading/ieee/updates/errata/
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IEEE Standard for
Information technology—

Telecommunications and information
exchange between systems—

Local and metropolitan area networks—
Specific requirements

Part 11: Wireless Medium Access Control (MAC)
and Physical Layer (PHY) specifications:

Amendment 5: Spectrum and Transmit Power
Management Extensions in the 5 GHz band in
Europe

[This amendment is based on IEEE Std 802.11™, 1999 Edition (Reaff 2003), as amended by IEEE Std
802.11a™-1999, IEEE Std 802.11b™-1999, IEEE Std 802.11b-1999/Cor 1-2001, IEEE Std 802.11d™-
2001, and IEEE Std 802.11g™-2003.]

NOTE—The editing instructions contained in this amendment define how to merge the material contained herein into
the existing base standard and its amendments to form the comprehensive standard.

The editing instructions are shown in bold italic. Three editing instructions are used: change, delete, and insert. Change
is used to make small corrections in existing text or tables. The editing instruction specifies the location of the change
and describes what is being changed either by using strikethretgh (to remove old material) or underscore (to add new
material). Delete removes existing material. Insert adds new material without disturbing the existing material. Insertions
may require renumbering. If so, renumbering instructions are given in the editing instructions. Editorial notes will not be
carried over into future editions.

1. Overview

1.2 Purpose
Insert the following item at the end of the list at the end of 1.2:

— Defines mechanisms for dynamic frequency selection (DFS) and transmit power control (TPC) that
may be used to satisfy regulatory requirements for operation in the 5 GHz band in Europe. The
regulations and conformance tests are listed in Clause 2.
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2. Normative references
Insert the following citations at the appropriate locations in Clause 2:

ERC/DEC/(99)23, ERC Decision of 29 November 1999 on the harmonized frequency bands to be desig-
nated for the introduction of High Performance Radio Local Area Networks (HIPERLANs).1

ETSI EN 301 893, Broadband Radio Access Networks (BRAN); 5 GHz high performance RLAN; Part 2:
Harmonized EN covering essential requirements of article 3.2 of the R&TTE Directive.’

3. Definitions
Insert the following definitions in alphabetical order into Clause 3, renumbering as necessary:

3.53 dynamic frequency selection (DFS): Facilities mandated to satisfy requirements in some regulatory
domains for radar detection and uniform channel spreading in the 5 GHz band. These facilities may also be
used for other purposes, such as automatic frequency planning.

3.54 dynamic frequency selection (DFS) owner: A station (STA) in an independent basic service set
(IBSS) that takes responsibility for selecting the next channel after radar is detected operating in a channel.
Due to the nature of IBSSs, it cannot be guaranteed that there will be a single DFS owner at any particular
time and the protocol is robust to this situation.

3.55 effective isotropic radiated power (EIRP): The equivalent power of a transmitted signal in terms of
an isotropic (omnidirectional) radiator. Normally the EIRP equals the product of the transmitter power and
the antenna gain (reduced by any coupling losses between the transmitter and antenna).

3.56 5 GHz band in Europe: Refers to the nineteen 20 MHz channels between 5 GHz and 6 GHz in which
wireless local area network (WLAN) operation is allowed in the CEPT regulatory domain.

3.57 link margin: Ratio of the received signal power to the minimum desired by the station (STA). The
STA may incorporate rate information and channel conditions, including interference, into its computation
of link margin. The specific algorithm for computing the link margin is implementation dependent.

3.58 receive power: Mean power measured at the antenna connector.

3.59 received power indicator (RPI): A quantized measure of the received power level as seen at the
antenna connector.

3.60 transmit power: The effective isotropic radiated power (EIRP) when referring to the operation of a
5 GHz 802.11™ orthogonal frequency division multiplexing (OFDM) physical layer (PHY) in a country
where so regulated.

3.61 transmit power control (TPC): Facilities mandated to satisfy requirements in some regulatory
domains for maximum transmit power and transmit power mitigation in the 5 GHz band. These facilities
may also be used for other purposes, e.g., reduction of interference, range control reduction of power
consumption.

'ERC documents are available from European Radiocommunications Office, Midtermolen 1, DK-2100, Copenhagen, Denmark
(http://www .ero.dk).

2ETSI documents are available from ETSI, 650 Route des Lucioles, F-06921 Sopia Antipolis Cedex, France (http://www.etsi.org).
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3.62 uniform spreading: A regulatory requirement per ERC/DEC/(99)23 for a channel selection
mechanism that provides uniform loading across a minimum set of channels in the regulatory domain.?

4. Abbreviations and acronyms

Insert the following abbreviations in alphabetical order into Clause 4:

DFS dynamic frequency selection
RLAN radio local area network
RPI receive power indicator
TPC transmit power control

5. General description

5.3 Logical service interfaces

Insert the following items at the end of the list of architectural services in 5.3 as follows:

i) DFS
k) TPC

5.3.1 Station service (SS)
Insert the following items at the end of the list of SSs in 5.3.1 as follows:

e) DEFES
f) TPC

5.4 Overview of the services
Change the first paragraph in 5.4 as follows:

There are nine several services specified by IEEE 802.11. Six of the services are used to support medium
access control (MAC) service data unit (MSDU) delivery between stations (STAs). Three of the services are
used to control IEEE 802.11 LAN access and confidentiality. Two of the services are used to provide

spectrum management.

Insert the following text for 5.4.4 through 5.4.4.2 after 5.4.3.3 as follows:
5.4.4 Spectrum management services

Two services are required to satisfy requirements in some regulatory domains for operation in the 5 GHz
band. These services are called transmit power control (TPC) and dynamic frequency selection (DFS).

3For information on references, see Clause 2.
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5.4.4.1 TPC

ERC/DEC/(99)23 requires radio local area networks (RLANSs) operating in the 5 GHz band to use transmit-
ter power control, involving specification of a regulatory maximum transmit power and a mitigation
requirement for each allowed channel, to reduce interference with satellite services. The TPC service is used
to satisfy this regulatory requirement.

The TPC service provides for the following:

— Association of STAs with an access point (AP) in a basic service set (BSS) based on the STAs power
capability.

—  Specification of regulatory and local maximum transmit power levels for the current channel.

— Selection of a transmit power for each transmission in a channel within constraints imposed by
regulatory requirements.

— Adaptation of transmit power based on a range of information, including path loss and link margin
estimates.

5.4.4.2 DFS

ERC/DEC/(99)23 requires RLANs operating in the 5 GHz band to implement a mechanism to avoid co-
channel operation with radar systems and to ensure uniform utilization of available channels. The DFS
service is used to satisfy these regulatory requirements.

The DFS service provides for the following:
— Association of STAs with an AP in a BSS based on the STAs’ supported channels.

— Quieting the current channel so it can be tested for the presence of radar with less interference from
other STAs.

— Testing channels for radar before using a channel and while operating in a channel.

— Discontinuing operations after detecting radar in the current channel to avoid interference with radar.
— Detecting radar in the current and other channels based on regulatory requirements.

— Requesting and reporting of measurements in the current and other channels.

— Selecting and advertising a new channel to assist the migration of a BSS or independent BSS (IBSS)
after radar is detected.

5.5 Relationships between services
Change the following list in 5.5 as follows:

a) Class 1 frames (permitted from within States 1, 2, and 3):

2) Management frames
i)  Probe request/response
ii) Beacon
iii) Authentication: Successful authentication enables a STA to exchange Class 2 frames.
Unsuccessful authentication leaves the STA in State 1.
iv) Deauthentication: Deauthentication notification when in State 2 or State 3 changes the
STA’s state to State 1. The STA shall become authenticated again prior to sending Class 2

frames.
v) Announcement traffic indication message (ATIM)
vi) Action
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5.7 Message information contents that support the services

5.7.2 Association

Change the following list in 5.7.2 as follows:

Association request

— Message type: Management

— Message subtype: Association request

— Information items:
* IEEE address of the STA initiating the association
* IEEE address of the AP with which the initiating STA will associate
» ESSID

Power capability

Supported channels

— Direction of message: From STA to AP

5.7.3 Reassociation

Change the following list in 5.7.3 as follows:

Reassociation request

— Message type: Management
— Message subtype: Reassociation request
— Information items:
* IEEE address of the STA initiating the reassociation
* IEEE address of the AP with which the initiating STA will reassociate
* IEEE address of the AP with which the initiating STA is currently associated
« ESSID
¢ Power capability
¢ Supported channels
— Direction of message:

*  From STA to AP (The AP with which the STA is requesting reassociation)
Insert the following text for 5.7.8 after 5.7.7 as follows:

5.7.8 Spectrum management

The spectrum management services are supported by the following action message:

Spectrum Management Action
— Message type: Management
— Message subtype: Spectrum Management Action
— Information items:

* Action identification

* Dialog token

* Action dependent information

* Direction of message: From STA to STA
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