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

IISO (the International Organization for Standardization) and IEC (the International Electrotechnical
ommission) 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
stablished by the respective organization to deal with particular fields of technical activity. ISO and IEC
chnical committees collaborate in fields of mutual interest. Other international organizations, governmental
nd non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information
chnology, 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.

he main task of the joint technical committee is to prepare International Standards»: Draft International
tandards adopted by the joint technical committee are circulated to national bodies fér yoting. Publication as
n International Standard requires approval by at least 75 % of the national bodies ¢asting a vote.

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

Amendment 5 to ISO/IEC 8802-11:2005 was prepared by Joint «Féchnical Committee ISO/IEC JTC 1,
hformation technology, Subcommittee SC 6, Telecommunications. and information exchange between
s$ystems.
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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

T itS Stanmdards:

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 purpese, 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 yiewpoint expressed at the
time a standard is approved and issued is subject to change brought about through developmerits i the state of the art and
comments received from users of the standard. Every IEEE Standard is subjected to review at-l€ast 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 ih any given circumstances.

Interpretations: Occasionally questions may arise regarding thé*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-aiconsensus 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 reeeitved formal consideration.

Comments for revision of IEEE Standards‘are welcome from any interested party, regardless of membership affiliation with
IEEE. Suggestions for changes in-doctiments should be in the form of a proposed change of text, together with appropriate
supporting comments. Commeits 011 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 Extensionsin-the S GHz band in Europe )
<) r

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 ban@\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_fesponsible 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 niay 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/

Participants
When the IEEE 802.11 Working Group approved this amendment, it had the following membership:

Stuart J. Kerry, Chair

Al Petrick and Harry R. Worstell, Vice-Chairs
Tim Godfrey, Secretary

Brian Mathews, Publicity Standing Committee

Teik-Kheong Tan, Wireless Next-Generation Standing Committee

John Falzafeplis’ Chair-Task nrnup P

Duncan Kitchin, Vice-Chair Task Group e
David Bagby, Chair Task Group f
Matthew B. Shoemake, Chair Task Group g
David Halasz, Chair Task Group i
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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 cefitained in this amendment define how to merge the material contained herein into
the existing base standard and jits\aniendments 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.

1:0Overview

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.

Copyright © 2003 IEEE. All rights reserved. 1
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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-

1
nated 1or the mtroduction or High Ferrormance Kadio Local Area Networks (HIFERLAINS).

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 requireménts 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 recéived signal power to the minimum desired by the station (STA). The
STA may incorporate rate inforidation 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 tramsmit 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

Ay atso be used fOr Oler PUIpOSEs, ©.8-, Teduclion Of IMerference, Tange Conrol TeduChon 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).

2 Copyright © 2003 IEEE. All rights reserved.
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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 seryices)in 5.3 as follows:

i) DFS
k) TPC

5.3.1 Station service (SS)
Insert the following items at the end of the listof 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 nfpe-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 eontrol IEEE 802.11 LAN access and confidentiality. Two of the services are used to provide

Spectfuim 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-satisf this reoulatorv reguirement
4 1=} J T

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 channels

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

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

5.4.4.2 DFS

ERC/DEC/(99)23 requires RLANs operating in the 5 GHz band to implemént a mechanism to avoid co-
channel operation with radar systems and to ensure uniform utilizatien ‘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 usinga.¢hannel 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 andwother 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) oClass 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

4 Copyright © 2003 IEEE. All rights reserved.
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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
ESS ID

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 thereassociation

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
ESS ID

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

Copyright © 2003 IEEE. All rights reserved. 5
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7.1 MAC frame formats

LOCAL AND METROPOLITAN AREA NETWORKS

7.1.3.1 Frame Control field

7.1.3.1.2 Type and Subtype fields

Insert the Management/Action row before the Management/Reserved row and change the Management/
Reserved row in Table 1 as follows:

Table 1—Valid type and subtype combinations

Type value s Subtype value ..
b3 b2 Type description b7 b6 b5 bd Suptype description
00 Management 1101 Action
00 Management HO41110-1111 Reserved

7.2 Format of individual frame types

7.2.3 Management frames

7.2.3.1 Beacon frame format

Change the order 11 information fiéld and insert the order 14—18 information fields in Table 5 as follows:

Table 5—Beacon frame body

Order Information Notes
11 Country The Country information element shall be present when
dot11MultiDomainCapabilityEnabled is true or
dotl1SpectrumManagementRequired is true.
14 Power Constraint Power Constraint element shall be present if
dotl1SpectrumManagementRequired is true.
15 Channel Switch Channel Switch Announcement element may be present if
Announcement dotl1SpectrumManagementRequired is true.
16 Quiet Quiet element may be present if
dott rSpectrumvianagementRequired 15 wue.
17 IBSS DFS IBSS DFS element shall be present if
dotl1SpectrumManagementRequired is true in an IBSS.
18 TPC Report TPC Report element shall be present if
dotl1SpectrumManagementRequired is true.

Copyright © 2003 IEEE. All rights reserved.
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7.2.3.4 Association Request frame format

Insert the order 6 and 7 information fields in Table 7 as follows:

Table 7—Association Request frame body

Order Information Notes
6 Power Capability The Power Capability element shall be present if
dotl1SpectrumManagementRequired is true.
7 Supported Channels The Supported Channels element shall be present if
dotl1SpectrumManagementRequired is true.

7.2.3.6 Reassociation Request frame format

Insert the order 7 and 8 information fields in Table 9 as follows:

Table 9—Reassociation Request frame body

Order Information Notes
7 Power Capability The Power Capability element shall be present if
dotl 1 SpectrumManagementRequired is true.
8 Supported Channels The Supported Channels element shall be present if
dotl1SpectrumManagementRequired is true.

7.2.3.9 Probe Response frame format

Change Table 12 from order 10 information field to the end of the table as follows:

Table 12—Probe Response frame body

Order Information Notes

10, Country Included if dot11MultiDomainCapabilityEnabled or_
dotl1SpectrumManagementRequired is true.

11 FH Parameters FH Parameters, as specified in 7.3.2.10, may be included if
dotl 1MultiDomainCapabilityEnabled is true.

12 FH Pattern Table FH Pattern Table information, as specified in 7.3.2.11, may
be included if dot11MultiDomainCapability-Enabled is
true.

13 Power Constraint Shall be included if dotl1SpectrumManagementRequired
S Tme.

14 Channel Switch May be included if dot11SpectrumManagementRequired is

Announcement true.

15 Quiet May be included if dot11SpectrumManagementRequired is

true.

Copyright © 2003 IEEE. All rights reserved.
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Table 12—Probe Response frame body (continued)

Order Information Notes
16 IBSS DES Shall be included if dotl1SpectrumManagementRequired
istrue in an IBSS
17 TPC Report Shall be included if dotl1SpectrumManagementRequired
is true.
18 Reserved
19 ERP Information The ERP Information element is present within Beacon,

frames generated by STAs using ERP PHY's and is option-
ally present in other cases.

20 Extended Supported The Extended Supported Rates element is present when-
Rates ever there are more than eight supported rates; and it is
optional otherwise.

1321-n Requested information Elements requested by the Requestinformation element of
elements the Probe Request frame.

Insert 7.2.3.12 after 7.2.3.11 as follows:
7.2.3.12 Action frame format

The frame body of a management frame of subtype Action-centains the information shown in Table 15a.

Table 15a—Action frame body

Order Information

i\ Action

7.3 Management frame - body components
7.3.1 Fixed fields

7.3.1.4 Capability Information field

Change the-second paragraph in 7.3.1.4 as follows:

Thedength of the Capability Information field is 2 octets. The Capability Information field consists of the
follewing subfields: extended service set (ESS), IBSS, contention-free (CF)-Pollable, CF-Poll Request,
Privacy, Short Preamble, Packet Binary Convolutional Code (PBCC), Channel Agility, Spectrum
Management, Short Slot Time, and DSSS-OFDM. The format of the Capability Information field is as
illustrated in Figure 27. No subfield is supplied for ERP as a STA supports ERP operation if it includes all of
the Clause 19 mandatory rates in its supported rate set.

8 Copyright © 2003 IEEE. All rights reserved.
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Change the contents of Figure 27 as shown:

BO B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 Bi11 B12 B13 Bi14 B15
Short
ESS |1Bss| CF | CF-Poll | pryacy| Short | ppeg | Channel|Spectrum| Re- 1507 Resprved [PSSST Resérved
Pollable | Request Preamble Agility | Mgmt |[served Time OFDM
Octets:
- 2 -

Figure 27—Capability Information fixed field

Insert the following text after the paragraph that starts “Bit 7 of the ...”” in 7.3.1.4:

A STA shall set the Spectrum Management subfield in the Capability Information fieldto 1 if the STA’s
dot11SpectrumManagementRequired is true; otherwise, it shall be set to 0.

7.3.1.7 Reason Code field

Insert reason codes 10 and 11 and change the Reserved reason code'row in Table 18 as follows:

Table 18—Reason codes

Reason code Meaning

10 Disassgeiated because the information in the Power Capability
elemient is unacceptable

11 Disassociated because the information in the Supported
Channels element is unacceptable

+012-65 535 Reserved

7.3.1.9 Status Code field

Insert status codes.22-24 and change the Reserved status code row in Table 19 as follows:

Table 19—Status codes

Status code Meaning

22 Association request rejected because Spectrum Management
capability is required

23 ASSOCIation TeqUesT Iejected because the Mormation 1 e
Power Capability element is unacceptable

24 Association request rejected because the information in the
Supported Channels element is unacceptable

2225-65 535 Reserved

Copyright © 2003 IEEE. All rights reserved. 9
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Insert 7.3.1.11 after 7.3.1.10 and renumber figures and tables as necessary:
7.3.1.11 Action field

The Action field provides a mechanism for specifying extended management actions. The format of the

Action field is shown in Figan 332

Category Action Details

Octets: 1 variable
Figure 33a—Action field
The Category field shall be set to one of the nonreserved values shown in Table 19a. If a.STA receives a uni-
cast Action frame with an unrecognized Category field or some other syntactic errof and the most significant
bit (MSB) of the Category field set to 0, then the STA shall return the Actiondrarme to the source without

change except that the MSB of the Category field shall be set to 1.

The Action Details field contains the details of the action. The details ofthe actions allowed in each category
are described in the appropriate subclause referenced in Table 19a.

Table 19a—Category. values

Name Value See subclause
Spectrum management 0 7.4.1
Reserved 1-127 —
Error 128-255 —

7.3.2 Information elements

Change Table 20 from_ element identifier (ID) 17 to the end of the table as follows:

Table 20—Element IDs

Information element Element ID
Reserved 17-31
Power Constraint 32
Power Capability 33
TPC Request 34
TPC Report 35
Supported Channels 36
Channel Switch Announcement 37

10 Copyright © 2003 IEEE. All rights reserved.
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Table 20—Element IDs (continued)

Information element Element ID
Measurement Request 38
Measurement Report 39
Quiet 40
IBSS DES 41
ERP Information 42
Reserved 43-49
Extended Supported Rates 50
Reserved 51-255

Insert 7.3.2.15 through 7.4.1.5 after 7.3.2.14 and renumber figures and tables-as_appropriate:
7.3.2.15 Power Constraint element

The Power Constraint element contains the information necessary to allow a STA to determine the local
maximum transmit power in the current channel. The format ofthe Power Constraint element is shown in
Figure 46a.

Element ID Length Local Power
Constraint
Octets: 1 1 1

Figure 46a~—Power Constraint element format

The Length field shall be set'to.].

The Local Power Constraint field shall be set to a value that allows the mitigation requirements to be
satisfied in the current channel. The field is coded as an unsigned integer in units of decibels. The local
maximum transmit’power for a channel is thus defined as the maximum transmit power level specified for
the channelrin~the Country element minus the local power constraint specified for the channel [from the
managemtent information base (MIB)] in the Power Constraint element.

The Rower Constraint element is included in Beacon frames, as described in 7.2.3.1, and Probe Response
frames, as described in 7.2.3.9. The use of Power Constraint elements is described in 11.5.2.

7.3.2.16 Power Capability element

The Power Capability element specifies the minimum and maximum transmit powers with which a STA is
capable of transmitting in the current channel. The format of the Power Capability element is shown in
Figure 46b.

The Length field shall be set to 2.

Copyright © 2003 IEEE. All rights reserved. 11
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Element ID Length Minimum Maximum
Transmit Power Transmit Power
Capability Capability
Octets: 1 1 1 1

Figure 46b—Power Capability element format

The Minimum Transmit Power Capability field shall be set to the nominal minimum transmit power with
which the STA is capable of transmitting in the current channel, with a tolerance + 5 dB. The field is coded
as a signed integer in units of decibels relative to 1 mW.

The Maximum Transmit Power Capability field shall be set to the nominal maximum trangmit'power with
which the STA is capable of transmitting in the current channel, with a tolerance + 5 dB .)The field is coded
as a signed integer in units of decibels relative to 1 mW.

The Power Capability element is included in Association Request frames, asdescribed in 7.2.3.4, and
Reassociation Request frames, as described in 7.2.3.6. The use of Power Capability elements is described in
11.5.1.

7.3.2.17 TPC Request element

The TPC Request element contains a request for a STA, to” report transmit power and link margin
information using a TPC Report element. The format of the TPC Request element is shown in Figure 46¢.

Element ID Length

Octets: 1 1

Figure 46c—TPC Request element format

The Length field shall be setto 0.

The TPC Request.element is included in TPC Request frames, as described in 7.4.1.3. The use of TPC
Request elementstand frames is described in 11.5.4.

7.3.2.18"TRC Report element

The TPC Report element contains transmit power and link margin information sent in response to a TPC
Request element. A TPC Report element is included in a Beacon frame or Probe Response frame without a
eorresponding request. The format of the TPC Report element is shown in Figure 46d.

Element ID Length Transmit Power Link Margin

Octets: 1 1 1 1

Figure 46d—TPC Report element format

12 Copyright © 2003 IEEE. All rights reserved.
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The Length field shall be set to 2.

The Transmit Power field shall be set to the transmit power used to transmit the frame containing the TPC
Report element. The field is coded as a signed integer in units of decibels relative to 1 mW. The maximum
tolerance for the transmit power value reported in the TPC Response element shall be + 5 dB. This tolerance

is defined as the difference in decibels between the rf-pnrfr-'d power \ alue and the actual EIRP of the STA

(measured when transmitting 1500 octet frames).

The Link Margin field contains the link margin at the time and for the rate at which the frame containing the
TPC Request element was received. The field is coded as a signed integer in units of decibels. The Link
Margin field shall be set to 0 and shall be ignored when a TPC Report element is included in a Beacon frame
or Probe Response frame. The measurement method of Link Margin is beyond the scope of this amefidment.

The TPC Report element is included in TPC Report frames, as described in 7.4.1.4; Beacon frames, as
described in 7.2.3.1; and Probe Response frames, as described in 7.2.3.9. The use of TRC'Report elements
and frames is described in 11.5.4.

7.3.2.19 Supported Channels element
The Supported Channels element contains a list of channel subbands\(from those channels defined in

17.3.8.3.3) in which a STA is capable of operating. The format of the Supported Channels element is shown
in Figure 46e.

One (first channel, number of
channels) tuple for each subband

Element ID Length First Channel Number of
Number Channels
Octets: 1 1 1 1

Figure 46e—=Supported Channels element format
The Length field is variable-and depends on the number of subbands, defined by a First Channel Number—
Number of Channels pair;, that are included in the element.

The First Channel Number field shall be set to the first channel (as defined in 17.3.8.3.3) in a subband of
supported channels.

The Number-of Channels field shall be set to the number of channels in a subband of supported channels.
The{Supported Channels element is included in Association Request frames, as described in 7.2.3.4, and
Reassociation Request frames, as described in 7.2.3.6. The use of the Supported Channels element is

described in 11.6.1 and 11.6.7.

7.3.2.20 Channel Switch Announcement element

The Channel Switch Announcement element is used by an AP in a BSS or a STA in an IBSS to advertise
when it is changing to a new channel and the channel number of the new channel. The format of the Channel
Switch Announcement element is shown in Figure 46f.

The Length field shall be set to 3.
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Element ID

Length

Channel Switch
Mode

New Channel
Number

Channel Switch
Count

1

1

1

Figure 46f—Channel Switch Announcement element format

The Channel Switch Mode field indicates any restrictions on transmission until a channel switch. An AP in 4
BSS or a STA in an IBSS shall set the Channel Switch Mode field to either O or 1 on transmission. A Chan-
nel Switch Mode set to 1 means that the STA in a BSS to which the frame containing the element is
addressed shall transmit no further frames within the BSS until the scheduled channel switch. ASTA in an
IBSS may treat a Channel Switch Mode field set to 1 as advisory. A Channel Switch Mode set'to-0 does not
impose any requirement on the receiving STA.

The New Channel Number field shall be set to the number of the channel to whichsthé STA is moving (as
defined in 17.3.8.3.3).

The Channel Switch Count field either shall be set to the number oftarget beacon transmission times
(TBTTs) until the STA sending the Channel Switch Announcement,element switches to the new channel or
shall be set to 0. A value of 1 indicates that the switch will occur immediately before the next TBTT. A value
of 0 indicates that the switch will occur at any time after the frameg'containing the element is transmitted.

The Channel Switch Announcement element is includéd in Channel Switch Announcement frames, as
described in 7.4.1.5, and may be included in Beacon\frames, as described in 7.2.3.1, and Probe Response
frames, as described in 7.2.3.9. The use of Channel Switch Announcement elements and frames is described
in 11.6.7.

7.3.2.21 Measurement Request element

The Measurement Request element contains a request that the receiving STA undertake the specified
measurement action. The farmat of the Measurement Request element is shown in Figure 46g.

Element ID Length Measurement Measurement Measurement | Measurement
Token Request Mode Type Request
(see
Figure 46h)
Octets: 1 1 1 1 1 variable
Figure 46g—Measurement Request element format
Reserved Enable Request Report Reserved
(0) (0)
Bit: 0 1 3 4-7

14

Figure 46h—Measurement Request Mode field
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The Length field is variable and depends on the length of the Measurement Request field. The minimum
value of the Length field is 3 (based on a minimum length for the Measurement Request field of 0 octets).

The Measurement Token shall be set to a nonzero number that is unique among the Measurement Request
elements in a particular Measurement Request frame.

The Measurement Request Mode field (shown in Figure 46h) is a bit field with the following bits defined:

— Enable bit (bit 1) indicates whether this element is used to request the destination STA to enable or
disable the sending of measurement requests and autonomous measurement reports of a specified
type to this STA. The Enable bit shall be set to 1 when the Request bit and Report bit are valid. The
Enable bit shall be set to 0 when the Request bit and Report bit are invalid.

— Request bit (bit 2) indicates whether the STA receiving the request shall enable eor\ disable
measurement requests of the type specified in the Measurement Type field. The Request bit shall be
set to 1 when enabling a measurement request. The Request bit shall be set to 0 whewn’ disabling a
measurement request or when the Request bit is invalid (i.e., when the Enable bit is set to 0 or when
the Measurement Type field contains a reserved measurement request type value):

— Report bit (bit 3) indicates whether the STA receiving the request shall enable\or disable autonomous
measurement reports of the type corresponding to the measuremént-report specified in the
Measurement Type field. The Report bit shall be set to 1 when enabling an autonomous
measurement report. The Report bit shall be set to O when disablifig an autonomous measurement
report or when the Report bit is invalid (i.e., when the Enable bit'is set to O or when the Measurement
Type field contains a reserved measurement report type valie);

— All other bits are reserved and shall be set to 0.

The use of the Enable, Request, and Report bits is also suinmarized in Table 20a. See 11.6.6 for the descrip-
tion of how a STA shall handle requests to enable or disable measurement requests and autonomous reports.

Table 20a—Summary of use of Enable, Request, and Report bits

Bits
Meaning of bits
Enable Request | Report

0 0 0 When Enable bit is set to 0, Request and Report bits are invalid and shall be
setto 0.

0 0 1 Not allowed.

0 1 0 Not allowed.

0 1 1 Not allowed.

1 0 0 The transmitting STA is requesting that it be sent neither measurement
requests nor autonomous measurement reports of the types indicated in the
Measurement Type field.

1 1 0 The transmitting STA is indicating it will accept measurement requests and
requesting it not be sent autonomous measurement reports of the types
indicated in the Measurement Type field.

1 O 1 That bt CSTA o 43 it + b s s s = |

} 9 } The-transmitting-STAisrequestnetnotbesentmeasurementreqtestsand
indicating it will accept autonomous measurement reports of the types
indicated in the Measurement Type field.

1 1 1 The transmitting STA is indicating it will accept measurement requests and
autonomous measurement reports of the type indicated in the Measurement
Type field.

Copyright © 2003 IEEE. All rights reserved. 15
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The Measurement Type field shall be set to a number that identifies a measurement request or a measure-
ment report. The Measurement Types that have been allocated for measurement requests are shown in
Table 20b and measurement reports are shown in Table 20c (in 7.3.2.22).

Table 20bM LT lefinitions. £ | |

Measurement
Name
Type
Basic request 0
Clear channel assessment (CCA) request 1
Receive power indication (RPI) histogram request 2
Reserved 3-255

The Measurement Request field shall be null when the Enable bit is set t0 1 and shall contain the
specification of the measurement request, as described in 7.3.2.21.1 through'7.3.2.21.3, when the Enable bit
is set to 0.

The Measurement Request element is included in a Measurement‘Request frame as described in 7.4.1.1. The
use of Measurement Request elements and frames is described iim'11.6.6.

7.3.2.21.1 Basic request

A Measurement Type in the Measurement Reguest element may indicate a basic request. The response to a
basic request is a basic report. It is mandatory for a STA in a BSS to generate a basic report in response to a
basic request if the request is received from the AP with which it is associated, except as specified in 11.6.6.
The Measurement Request field cortesponding to a basic request is shown in Figure 46i.

Channel Measurement Measurement
Number Start Time Duration
Octets: 1 8 2

Figure 46i—Measurement Request field format for a basic request

The-Channel Number field shall be set to the channel number for which the measurement request applies (as
defined in 17.3.8.3.3).

The Measurement Start Time field shall be set to the timing synchronization function (TSF) timer at the time

(x 3Zps) at which the requested basic request measurement shall start. A value of U shall indicate 1t shall
start immediately.

The Measurement Duration field shall be set to the duration of the requested measurement, expressed in
time units (TUs).

16 Copyright © 2003 IEEE. All rights reserved.
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7.3.2.21.2 CCA request

A Measurement Type in the Measurement Request element may indicate a CCA request. A response to a
CCA request is a CCA report. It is optional for a STA to generate a CCA report in response to a CCA
Request. The Measurement Request field corresponding to a CCA request is shown in Figure 46;.

Channel Measurement Measurement
Number Start Time Duration
Octets: 1 8 2

Figure 46j—Measurement Request field format for a CCA request

The Channel Number field shall be set to the channel number for which the measurement réquest applies (as
defined in 17.3.8.3.3).

The Measurement Start Time field shall be set to the TSF at the time (+ 32us) ‘abwhich the requested CCA
request measurement shall start. A value of 0 shall indicate it shall start immediately.

The Measurement Duration field shall be set to the duration of the requested measurement, expressed in
TUs.

7.3.2.21.3 RPI histogram request

A Measurement Type in the Measurement Requestielement may indicate an RPI histogram request. A
response to an RPI histogram request is an RPI histogram report. It is optional for a STA to generate a RPI
histogram report in response to a RPI histogram'téquest. The Measurement Request field corresponding to
an RPI histogram request is shown in Figure 46k.

Channel Measurement Measurement
Number Start Time Duration
Octets: 1 8 2

Figure 46k—=NMeasurement Request field format for a RPI histogram request

The ChannélNumber field shall be set to the channel number for which the measurement request applies (as
defined in17.3.8.3.3).

The-Measurement Start Time field shall be set to the TSF at the time (+ 32us) at which the requested RPI
histogram request measurement shall start. A value of 0 shall indicate it shall start immediately.

The Measurement Duration field shall be set to the duration of the requested measurement, expressed in
TUs

7.3.2.22 Measurement Report element

The Measurement Report element contains a measurement report. The format of the Measurement Report
element is shown in Figure 46l.

Copyright © 2003 IEEE. All rights reserved. 17



https://standardsiso.com/api/?name=a5fe180acdcb7c9f648bd5307f35648d

IEEE

Std 802.11h-2003 LOCAL AND METROPOLITAN AREA NETWORKS
Element ID Length Measurement | Measurement | Measurement | Measurement
Token Report Mode Type Report
(see
Figure 46m)
Octets: + + + + + vartabte

Figure 461—Measurement Report element format

Late Incapable Refused Reserved

Bit: 0 1 2 3-7

Figure 46m—Measurement Report Mode field

The Length field is variable and depends on the length of the Measurement ‘Report field. The minimum
value of the Length field is 3.

The Measurement Token field shall be set to the Measurement Token-in the corresponding Measurement
Request element. If the Measurement Report element is being sent autonomously, then the Measurement
Token shall be set to 0.

The Measurement Report Mode field (shown in Figure 46m) is a bit field with the following bits defined:

— Late bit (bit 0) indicates whether this STA"is“inable to carry out a measurement request because it
received the request after the requested myeasurement time. The Late bit shall be set to 1 to indicate
the request was too late. The Late bit,shall be set to 0 to indicate the request was received in time for
the measurement to be executed,

— Incapable bit (bit 1) indicates"whether this STA is incapable of generating a report of the type speci-
fied in the Measurement Type field that was previously requested by the destination STA of this
Measurement Report.element. The Incapable bit shall be set to 1 to indicate the STA 1is incapable.
The Incapable bit shall be set to O to indicate the STA is capable or the report is autonomous.

— Refused bit (bit-2) indicates whether this STA is refusing to generate a report of the type specified in
the Measurement Type field that was previously requested by the destination STA of this Measure-
ment Report element. The Refused bit shall be set to 1 to indicate the STA is refusing. The Refused
bit shallbe set to 0 to indicate the STA is not refusing or the report is autonomous.

— _Allother bits are reserved and shall be set to 0.

The Measurement Type field shall be set to a number that identifies the measurement report. The Measure-
nient Types that have been allocated are shown in Table 20c.

The Measurement Report field shall be null when the Late bit is set to 1, the Incapable bit is set to 1, or the

Refused bit is set to 1. Otherwise, it shall contain the specification of the measurement report, as described
in 7.3.2.22.1 through 7.3.2.22.3.

The Measurement Report element is included in a Measurement Report frame as described in 7.4.1.2. The
use of Measurement Report elements and frames is described in 11.6.6.

18 Copyright © 2003 IEEE. All rights reserved.
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Table 20c—Measurement Type definitions for measurement reports

Measurement
Name
Type
Basic report 0
CCA report 1
RPI histogram report 2
Reserved 3-255

7.3.2.22.1 Basic report

A Measurement Type in the Measurement Report element may indicate a basic report. JThe”format of the
Measurement Report field corresponding to a basic report is shown in Figure 46n. It is mandatory for a STA
to support the generation of this report.

Channel Measurement Measurement Map
Number Start Time Duration (see Figure 460)
Octets: 1 8 2 1

Figure 46n—Measurement Report field format for a basic report

BSS Orthogonal Unidentified Radar Unmeasured Reserved
frequency Signal (0)
division
multiplexing
(OFDM)
Preamble
Bit: 0 1 2 3 4 5-7

Figure 460—Map field format
The Channel Nurhber field shall be set to the channel number to which the basic report applies (as defined in
17.3.8.3.3).

The Medsurement Start Time field shall be set to the TSF at the time (+ 32us) at which the basic report mea-
surement started.

The Measurement Duration field shall be set to the duration over which the basic report was measured,
expressed in TUs.

The Map field is coded as a bit field, as shown in Figure 460, and shall contain the following bits:

— BSS bit, which shall be set to 1 when at least one valid MAC protocol data unit (MPDU) was
received in the channel during the measurement period from another BSS or IBSS. Otherwise, the
BSS bit shall be set to 0.

— OFDM Preamble bit, which shall be set to 1 when at least one sequence of short training symbols, as
defined in 17.3.3, was detected in the channel during the measurement period without a subsequent

Copyright © 2003 IEEE. All rights reserved. 19
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valid Signal field (see 17.3.4). This may indicate the presence of an OFDM preamble, such as high-
performance RLAN/2 (HIPERLAN/2). Otherwise, the OFDM Preamble bit shall be set to 0.

— Unidentified Signal bit, which may be set to 1 when significant power is detected in the channel dur-
ing the measurement period that cannot be characterized as radar, an OFDM preamble, or a valid
MPDU. Otherwise, the Unidentified Signal bit shall be set to 0. The definition of significant power is

. 1 . 1 1
HITPICHICIILAUIOIT UCPTITUCIIL.

— Radar bit, which shall be set to 1 when radar was detected operating in the channel during the mea-
surement period. The algorithm to detect radar shall satisfy regulatory requirements and is outside
the scope of this amendment. Otherwise, the Radar bit shall be set to 0.

—  Unmeasured bit, which shall be set to 1 when this channel has not been measured. Otherwise,.the
Unmeasured bit shall be set to 0. When the Unmeasured field is set to 1, all the other bit fields'shall
be set to 0.

7.3.2.22.2 CCA report
A Measurement Type in the Measurement Report element may indicate a CCA report. It is optional for a

STA to support the generation of this report. The format of the Measurement Report fi¢ld corresponding to a
CCA report is shown in Figure 46p.

Channel Measurement MeasUrement CCA Busy
Number Start Time Duration Fraction
Octets: 1 8 2 1

Figure 46p—Measurement Report field format for a CCA report

The Channel Number field shall contain the chanficl number to which the CCA report applies (as defined in
17.3.8.3.3).

The Measurement Start Time field shalbe set to the TSF at the time (+ 32us) at which the CCA report mea-
surement started.

The Measurement Duration~field shall be set to the duration over which the CCA report was measured,
expressed in TUs.

The CCA Busy Frdction field shall contain the fractional duration over which CCA indicated the channel
was busy during thé measurement duration. The resolution of the CCA busy measurement is in microsec-
onds. The CC'A Busy Fraction value is defined as Ceiling (255 * [Duration CCA indicated channel was busy
(microseconds)] / (1024 * [Measurement duration (TUs)])).

7.32:22.3 RPI histogram report
A’/ Measurement Type in the Measurement Report element may indicate an RPI histogram report. It is

optional for a STA to support the generation of this report. The format of the Measurement Report field cor-
responding to an RPI histogram report is shown in Figure 46q.

The Channel Number field shall be set to the channel number to which the RPI histogram report applies (as
defined in 17.3.8.3.3).

The Measurement Start Time field shall be set to the TSF at the time (+ 32us) at which the RPI histogram
report measurement started.

20 Copyright © 2003 IEEE. All rights reserved.



https://standardsiso.com/api/?name=a5fe180acdcb7c9f648bd5307f35648d

IEEE
AMENDMENT 5: SPECTRUM AND TRANSMIT POWER MANAGEMENT EXTENSIONS IN THE 5 GHz BAND Std 802.11h-2003

Channel Measure- Measure-
Number ment ment
Start Time Duration
Octets: 1 8 2
RPI 0 RPI 1 RPI 2 RPI 3 RPI 4 RPI 5 RPI 6 RPI 7
density density density density density density density density

Octets: 1 1 1 1 1 1 1 1

Figure 46g—Measurement Report field format for an RPI histogram report

The Measurement Duration field shall be set to the duration over which the RPI histogram report was mea-
sured, expressed in TUs.

The RPI histogram report shall contain the RPI densities observed in the chann@l for the eight RPI levels
defined in Table 20d. To compute the RPI densities, the STA shall measure the téceived power level on the
specified channel, as detected at the antenna connector, as a function of time ever the measurement duration.
The maximum tolerance of the received power measurements shall be'\+ 5 dB. Furthermore, the received
signal power measurement should be a monotonic function of the.actual power at the antenna. The time
resolution of the received power measurements is in microseconds. Fhe received power measurements are
converted to a sequence of RPI values by quantizing the meastrements according to Table 4. The RPI
densities are then computed for each of the eight possible’RPI values using Ceiling (255 * [Duration
receiving at RPI value (microseconds) / (1024 * Measurement duration)]). The sum of the RPI densities will
be approximately 255, but could be up to 262 because of rounding effects.

Table 20d—RPI definitions for an RPI histogram report

RPI Power obser(vde];i 13; the antenna

0 Power <87

1 —87 < Power <-82
2 —82 < Power <77
3 —77 < Power <-72
4 -72 < Power <67
5 —67 < Power <62
6 —62 < Power <57
7 -57 < Power

The RPI histogram report provides an additional mechanism for a STA to gather information on the state of

a channel from other STAs. The STA may use this information to assist in the choice of new channel, to help
avoid false radar detections, and to assess the general level of interference present on a channel.
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7.3.2.23 Quiet element

The Quiet element defines an interval during which no transmission shall occur in the current channel. This
interval may be used to assist in making channel measurements without interference from other STAs in the
BSS or IBSS. The format of the Quiet element is shown in Figure 46r.

Element ID Length Quiet Quiet Quiet Quiet
Count Period Duration Offset
Octets: 1 1 1 1 2 2

Figure 46r—Quiet element format

The Length field shall be set to 6.

The Quiet Count field shall be set to the number of TBTTs until the beacon intervalyduring which the next
quiet interval shall start. A value of 1 indicates the quiet interval will start during)thé beacon interval starting
at the next TBTT. A value of 0 is reserved.

The Quiet Period field shall be set to the number of beacon intervals between the start of regularly scheduled
quiet intervals defined by this Quiet element. A value of 0 indicates thatno periodic quiet interval is defined.

The Quiet Duration field shall be set to the duration of the quiet'interval, expressed in TUs.
The Quiet Offset field shall be set to the offset of the start of the quiet interval from the TBTT specified by
the Quiet Count field, expressed in TUs. The value_efithe Quiet Offset field shall be less than one beacon

interval.

The Quiet element may be included in Beacen frames, as described in 7.2.3.1, and Probe Response frames,
as described in 7.2.3.9. The use of Quiet ¢lements is described in 11.6.2.

7.3.2.24 IBSS DFS element

The IBSS DFS element coptdins information for DFS operation in an IBSS. The format of the IBSS DFS
element is shown in Figure 46s.

Element ID Length DFS DFS Recovery Channel
Owner Interval

Map
(see Figure 46t)

Qctets: 1 1 6 1 o*n

Figure 46s—IBSS DFS element format

Channel Map n tuples, one for each
Number supported channel
Octets: 1 1

Figure 46t—Channel Map field format
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The Length field is variable.

The DFS Owner field shall be set to the individual IEEE MAC address of the STA that is the currently
known DFS Owner in the IBSS.

TieBFSRecovery Intervatfetdmdicates—the—timeTmtervat-thatstratt-beusedfor BFS—owmer Tecovery;
expressed as an integral number of beacon intervals. The DFS Recovery Interval value is static throughout
the lifetime of the IBSS and is determined by the STA that starts the IBSS.

The Channel Map field shown in Figure 46t shall contain a Channel Number field and a Map field (see
7.3.2.22.1) for each channel supported by the STA transmitting the IBSS DFS element. Note that n in Eigre
46s is the number of channels supported by the STA.

The IBSS DFS element may be included in Beacon frames, as described in 7.2.3.1, and Probe Response
frames, as described in 7.2.3.9. The use of IBSS DFS elements is described in 11.6.7.2.

7.4 Action frame format details

This subclause describes the Action frame formats, including the Action Détails field, allowed in each of the
action categories defined in Table 19a in 7.3.1.11.

7.4.1 Spectrum management action details

Five Action frame formats are defined for spectrum m@anagement. An Action field, in the octet field
immediately after the Category field, differentiates the fiye formats. The Action field values associated with
each frame format are defined in Table 20e.

Table 20e—Spectrum-management Action field values

Action field value Description
0 Measurement Request
1 Measurement Report
2 TPC Request
3 TPC Report
4 Channel Switch Announcement
5-255 Reserved

Z.4.1.1 Measurement Request frame format

The Measurement Request frame uses the Action frame body format and is transmitted by a STA requesting
another STA to measure one or more channels. The format of the Measurement Request frame body is

shown in Figure 46u.
The Category field shall be set to 0 (representing spectrum management).

The Action field shall be set to O (representing a Measurement Request frame).
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Category Action Dialog Token Measurement
Request Elements

Octets: 1 1 1 variable

Figure 46u—Measurement Request frame body format

The Dialog Token field shall be set to a nonzero value chosen by the STA sending the measurement request
to identify the request/report transaction.

The Measurement Request Elements field shall contain one or more of the Measurement Request-€lements
described in 7.3.2.21. The number and length of the Measurement Request elements in acMeasurement
Request frame is limited by the maximum allowed MAC management PDU (MMPDU) siz¢.

7.4.1.2 Measurement Report frame format

The Measurement Report frame uses the Action frame body format and is transmitted by a STA in response
to a Measurement Request frame or by a STA autonomously providing,méasurement information. The
format of the Measurement Report frame body is shown in Figure 46v,

Category Action Rialog Token Measurement
Report Elements

Octets: 1 1 1 variable

Figure 46v—Measurement Report frame body format

The Category field shall be set to O (repfesenting spectrum management).
The Action field shall be set to I\(representing a Measurement Report frame).

The Dialog Token field shall’be set to the value in any corresponding Measurement Request frame. If the
Measurement Report frame is not being transmitted in response to a Measurement Request frame, then the
Dialog token shall be sét to 0.

The Measurement Report Elements field shall contain one or more of the Measurement Report elements
describedin.7.3.2.22. The number and length of the Measurement Report elements in a Measurement Report
framedslimited by the maximum allowed MMPDU size.

7.4.1.3 TPC Request frame format

The TPC Request frame uses the Action frame body format and is transmitted by a STA requesting another
STA for transmit power and link margin information. The format of the TPC Request frame body is shown

in Figure 46w.

The Category field shall be set to 0 (representing spectrum management).

The Action field shall be set to 2 (representing a TPC Request frame).
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Category Action Dialog Token | TPC Request
element
Octets: 1 1 1 2

Figure 46w—TPC Request frame body format

The Dialog Token field shall be set to a nonzero value chosen by the STA sending the request to identify thé
transaction.

The TPC Request element shall be set as described in 7.3.2.17.
7.4.1.4 TPC Report frame format

The TPC Report frame uses the Action frame body format and is transmitted by a STA in response to a TPC
Request frame. The format of the TPC Report frame body is shown in Figure 46x-

Category Action Dialog Token TPC Report
element
Octets: 1 1 1 4

Figure 46x—TPC Report frame body format

The Category field shall be set to 0 (representing spectrum management).

The Action field shall be set to 3 (representing & TPC Report frame).

The Dialog Token field shall be set to the Dialog Token value in the corresponding TPC Request frame.
The TPC Report element shall be'set as described 7.3.2.18.

7.4.1.5 Channel Switch Announcement frame format

The Channel Switeh-Announcement frame uses the Action frame body format and is transmitted by an AP in

a BSS or a STA.in-an IBSS to advertise a channel switch. The format of the Channel Switch Announcement
frame bodys.shown in Figure 46y.

Category Action Channel Switch
Announcement element

Octets: 1 1 5

Eigure 46y—Channel Switch Announcement frame body format
-

The Category field shall be set to 0 (representing spectrum management).

The Action field shall be set to 4 (representing a Channel Switch Announcement frame).
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The Channel Switch Announcement element shall be set as described 7.3.2.20.

9. MAC sublayer functional description

9.2 Distributed coordination function (DCF)
9.2.3 Interframe space (IFS)

9.2.3.2 Point coordination function (PCF) IFS (PIFS)
Change the first paragraph of 9.2.3.2 as follows:

The PIFS shall be used only by STAs operating under the PCF to gain priority access to the medium at the
start of the contention-free period (CFP) or by a STA to transmit a Channel Switch Anneuncement frame. A
STA using the PCF shall be allowed to transmit CF traffic after its carrier sense (CS)mechanism (see 9.2.1)
determines that the medium is idle at the TxPIFS slot boundary as defined in 9.2.10. A’STA may also trans-
mit a Channel Switch Announcement frame after its CS mechanism (see 9.2.1).determines that the medium
is idle at the TXPIFS slot boundary. The use of the PIFS by STAs operating under the PCF is described in
9.3. The use of PIFS by STAs transmitting a Channel Switch Announcementframe is described in 11.6.7.1.

10. Layer management

10.3 MAC sublayer management entity (MLME) service access point (SAP)
interface

10.3.2 Scan
10.3.2.2 MLME-SCAN.confirm
10.3.2.2.2 Semantics of the service primitive

Insert the following elements-at the end of the untitled table listing the elements of BSSDescription in
10.3.2.2.2:

Name Type Valid range Description
Country As defined in As defined in the | The information required to identify the regulatory
the Country Country element domain in which the STA is located and to configure its
element physical layer (PHY) for operation in that regulatory
domain.

Present only when TPC functionality is required, as
specified in 11.5, or when
dot11MultiDomainCapabilityEnabled is true.

IBSS DFS Integer 1-255 Only present if BSSType = INDEPENDENT.
Recovery The time interval that shall be used for DES recovers.
Interval

Present only when DFS functionality is required, as
specified in 11.6.
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10.3.6 Associate
10.3.6.1 MLME-ASSOCIATE.request

10.3.6.1.2 Semantics of the service primitive

Change the following primitive parameter list in 10.3.6.1.2:

MLME-ASSOCIATE.request(
PeerSTAAddress,
AssociateFailureTimeout,
CapabilityInformation,
ListenInterval,
Supported Channels
)

Insert the following row at the end of the untitled table defining the primitive parameters in 10.3.6.1.2:

Name Type Valid range Déscription
Supported As defined in As defined in the | The list of chafinels in which the STA is capable of
Channels the Supported | Supported operating’
Channels Channels element | pregont only when DFS functionality is required, as
element specified in 11.6.

10.3.7 Reassociate
10.3.7.1 MLME-REASSOCIATE.request
10.3.7.1.2 Semantics of the service primitive

Change the following primitive parameter list in 10.3.7.1.2:

MLME-REASSOCIATE.request(
NewAPAddress,
ReassociateFailureTimeout,
CapabilityInformation,
ListenInterval,

Supported Channels
)

Insert the following row at the end of the untitled table defining the primitive parameters in 10.3.7.1.2:

Name Type Valid range Description
Supported As defined in As defined in the | The list of channels in which the STA is capable of
Channels the Supported | Supported operating.
Channels Channels element | pregent only when DFS functionality is required, as
clement specified in 11.6.
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10.3.10 Start

10.3.10.1 MLME-START.request

LOCAL AND METROPOLITAN AREA NETWORKS

— 1031012 Semantics of the service primitive

Change the following primitive parameter list in 10.3.10.1.2:

MLME-START.request(

SSID,

BSSType,
BeaconPeriod,
DTIMPeriod,

CF parameter set,
PHY parameter set,
IBSS parameter set,
ProbeDelay,
CapabilityInformation,
BSSBasicRateSet{
OperationalRatéSet,
Country,

IBSS DFES Recovery Interval

)

Insert the following rows at the end of the untitled table defining the primitive parameters in 10.3.10.1.2:

Name Type Valid-range Description
Country As defined in As-defined in the | The information required to identify the regulatory
the Country Country element domain in which the STA is located and to configure its
element PHY for operation in that regulatory domain.
Present only when TPC functionality is required, as
specified in 11.5, or when
dot11MultiDomainCapabilityEnabled is true.
IBSS DFS Integer 1-255 Present only if BSSType = INDEPENDENT.
}Qecovelry The time interval that shall be used for DFS recovery.
t
frerva Present only when DFS functionality is required, as
specified in 11.6.

28
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Insert 10.3.11 through 10.3.16.2.4 after 10.3.10.2.4 as follows:
10.3.11 Spectrum management protocol layer model

The layer management extensions for measurement and channel switching assume a certain partition of
spectrim management functionality between the MITME and station management entity (SME) Thig

partitioning assumes that policy decisions (e.g., regarding measurement and channel switching) reside in the
SME, while the protocol for measurement, switch timing, and the associated frame exchanges resides within
the MLME (see Figure 67a).

SME
Channel Switch Measurement
Decision Policy
— w 5 =
195 | 1] 1t 5
£z 2 27
MLME |33 ] R
Channel Switch Measurement\| |Measurement
Timing Protocol Frames
MAC Timing
v
PLME

Figure 67a—Layer management model
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The informative diagrams within this subclause further illustrate the spectrum management protocol model
adopted. Figure 67b and Figure 67c depict the measurement process for a peer STA to accept and reject a
measurement request, respectively. Figure 67d illustrates the TPC adaptation process. Lastly, Figure 67¢
depicts the management process for a channel switch using a Channel Switch Announcement frame.

IEEE 802.11 STA
SME

IEEE 802.11 STA
MLME

MLME SME
Decision to request
measurement from peer
STA
MLME- Measurement MLME-
MREQUEST.req Request frame MREQUEST.ind
g
MLME-
MREQUEST..cfm Decision to accept
< measurement request
from peer STA
MLME-
MEASURE .req
<
Measurement
process
MLME-
MEASURE.cfm
g
Compile
measurement
report
MLME= Measurement MLME-
MREPQRTind Report frame MREPORT.req
<
MLME-
Measurement ) MREPORT.cfm
request »
completed

Figure 67b—Measurement request—accepted
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peer STA
MLME- Measurement MLME-
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- P
MLME-
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< ! measurement request
from peer STA as
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MLME- Measurement MLME-
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MLME-
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Figure 67c—Measurement request - rejected
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Figure 67d—TPC adaptation
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Channel Channel
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Figure'\67e—Channel switch

10.3.12 Measurement request

This set of primitives supports the signaling of measurement requests between peer SMEs.

10.3.12.1 MLME-MREQUEST.request

10.3.12.1.1-Function

This ptimitive requests the transmission of a measurement request to a peer entity.

10.3.12.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-MREQUEST.request(

Copyright © 2003 IEEE. All rights reserved.
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Dialog Token,
Measurement Request Set

)
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Name Type Valid range Description
Peer MAC MACAddress Any valid indi- The address of the peer MAC entity to which the
Address vidual or group measurement request shall be set.
MAC Address
Dialog Token Integer 0235 I'he dialog token to 1dentity the measurement

transaction.

Measurement
Request Set

Set of measure-
ment requests,
each as defined in
the Measurement
Request element

Set of measure-
ment requests,
each as defined in
the Measurement
Request element

A set of measurement requests, each containing a
Measurement Token, Measurement Request Mode,
Measurement Type, and a Measurement Request.

10.3.12.1.3 When generated

This primitive is generated by the SME to request that a Measurement Request fram¢ bé sent to a peer entity

to initiate one or more measurements.

10.3.12.1.4 Effect of receipt

On receipt of this primitive, the MLME shall construct a Measurement-Request frame containing the set of
Measurement Request elements specified. This frame shall then be ‘scheduled for transmission.

10.3.12.2 MLME-MREQUEST.confirm

10.3.12.2.1 Function

This primitive reports the result of a request to.send a Measurement Request frame.

10.3.12.2.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-MREQUEST.confirm(

ResultCode
)
Name Type Valid range Description
ResultCode Enumeration SUCCESS, Reports the outcome of a request to send a Measurement
INVALID Request frame.
PARAMETERS,
or
UNSPECIFIED
FAILURE

10.3.12.2.3 When generated

This primitive is generated by the MLME when the request to transmit a Measurement Request frame

completes.

34
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10.3.12.2.4 Effect of receipt

On receipt of this primitive, the SME shall evaluate the result code.

10.3.12.3 MLME-MREQUEST.indication

10.3.12.3.1 Function

This primitive indicates that a Measurement Request frame has been received requesting the measuremént
of one or more channels.

10.3.12.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-MREQUEST.indication(
Peer MAC Address,
Dialog Token,
Measurement Request.Set

)
Name Type Valid range Description
Peer MAC MACAddress Any valid indi- The address of the peer MAC entity from which the
Address vidual Address measurement request was received.
Dialog Token Integer 0-255 The dialog token to identify the measurement transaction.
Measurement Set of Set of nieasure- A set of measurement requests, each containing a
Request Set measurement ment Tequests, Measurement Token, Measurement Request Mode,
requests, each | each asdefinedin | Measurement Type, and a Measurement Request.
as defined in the Measurement
the Measure~ Request element
ment Request
element

10.3.12.3.3.When generated
This primitive is generated by the MLME when a valid Measurement Request frame is received.
10.3.12.3.4 Effect of receipt

On receipt of this primitive, the SME shall either reject the request or commence the requested

HICASUTTITICIILS.

10.3.13 Channel measurement

This set of primitives supports the requesting and reporting of measurement data.
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10.3.13.1 MLME-MEASURE.request

10.3.13.1.1 Function

This primitive is generated by the SME to request that the MLME initiate specified measurements.

10.3.13.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-MEASURE .request(

requests, each
as defined in
the Measure-
ment Request
element

Dialog Token,
Measurement Request Set
)
Name Type Valid range Description
Dialog Token | Integer 0-255 The Dialog Token to ideritify the measurement
transaction.
Measurement Set of Set of measure- A set of measurement requests, each containing a
Request Set measurement ment requests, Measurement Token, Measurement Request Mode,

each as defined in
the Measurement
Request element

Measurement.Iype, and a Measurement Request.

10.3.13.1.3 When generated

This primitive is generated by the SME.t0 request that the MLME initiate the specified measurements.

10.3.13.1.4 Effect of receipt

On receipt of this primitive, the MLME shall commence the measurement process.

10.3.13.2 MLME-MEASURE.confirm

10.3.13.2.17 Function

This primitive reports the result of a measurement.

10.3.13.2.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-MEASURE .confirm(

36

ResultCode,
Dialog Token,
Measurement Report Set

)
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Name Type Valid range Description
ResultCode Enumeration SUCCESS, The outcome of the measurement request.
INVALID
PARAMETERS, or
UNSPECIFIED
FAILURE
Dialog Token | Integer 0-255 The dialog token to identify the measurement
transaction.
Measurement Set of Set of measurement | A set of measurement reports, each containing a
Report Set measurement reports, each as Measurement Token, Measurement Report Mode,
reports, each defined in the Mea- | Measurement Type, and a Measurement Report!
as defined in surement Report
the Measure- element
ment Report
element

10.3.13.2.3 When generated
This primitive is generated by the MLME to report the results when a medstirement set completes.
10.3.13.2.4 Effect of receipt

On receipt of this primitive, the SME shall evaluate the-r€sult code and, if appropriate, shall store the
channel measurements pending communication to the requesting entity or for local use.

10.3.14 Measurement report

This set of primitives supports the signaling:of measurement reports.

10.3.14.1 MLME-MREPORT.request

10.3.14.1.1 Function

This primitive supporfs-the signaling of measurement reports between peer SMEs.
10.3.14.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MEME-MREPORT.request(
Peer MAC Address,
Dialog Token,
Measurement Report Set

)
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Name Type Valid range Description
Peer MAC MACAddress Any valid indi- The address of the peer MAC entity to which the
Address vidual MAC measurement report shall be set.
Address
Dialog Token Integer 0235 I'he dialog token to 1dentity the measurement

transaction. Set to O for an autonomous report.

Measurement
Report Set

Set of measure-
ment reports,
each as defined in
the Measurement
Report element

Set of measure-
ment reports,
each as defined in
the Measurement
Report element

A set of measurement reports, each containing a
Measurement Token, Measurement Report Mode,
Measurement Type, and a Measurement Report.

10.3.14.1.3 When generated

This primitive is generated by the SME to request that a frame be sent to a peer entity to report the results of
measuring one or more channels.

10.3.14.1.4 Effect of receipt

On receipt of this primitive, the MLME shall construct a Measurement'Report frame containing the set of
measurement reports. This frame shall then be scheduled for trangnmisSion.

10.3.14.2 MLME-MREPORT.confirm

10.3.14.2.1 Function

This primitive reports the result of a request tossend a Measurement Report frame.

10.3.14.2.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-MREPORT.confirm(

ResultCode
)
Name Type Valid range Description
ResultCode Enumeration SUCCESS, Reports the outcome of a request to send a Measurement
INVALID Request frame.
PARAMETERS,
or
UNSPECIFIED
FAILURE

10.3.14.2.3 When generated

This primitive is generated by the MLME when the request to transmit a Measurement Report frame

completes.
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On receipt of this primitive, the SME shall evaluate the result code.

10.3.14.3 MLME-MREPORT.indication

10.3.14.3.1 Function

This primitive indicates that a Measurement Report frame has been received from a peer entity. This man;
agement report may be in response to an earlier measurement request (e.g., MLME-MREQUEST.request).or
may be an autonomous report.

10.3.14.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-MREPORT.indication(

Peer MAC Address,
Dialog Token,
Measurement Report Set
)
Name Type Valid range Description
Peer MAC MACAddress Any valid indi- The address of the peer MAC entity from which the
Address vidual MAC Measurement Report frame was received.
Address
Dialog Token Integer 0-255 The dialog token to identify the measurement

transaction. Set to O for an autonomous report.

Measurement
Report Set

Set of measure-
ment reports,
each as defined in
the Measurement
Report element

Setof measure-
ment reports,
each as defined in
the Measurement
Report element

A set of measurement reports, each containing a
Measurement Token, Measurement Report Mode,
Measurement Type, and a Measurement Report.

10.3.14.3.3 When generated

This primitiye,is)generated by the MLME when a valid Measurement Report frame is received.

10.3.14.3.4 Effect of receipt

On/receipt of this primitive, measurement data may be available for SME processes, such as channel

selection.

10.3.15 Channel switch

10.3.15.1 MLME-CHANNELSWITCH.request

10.3.15.1.1 Function

This primitive requests a switch to a new operating channel.

Copyright © 2003 IEEE. All rights reserved.
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10.3.15.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-CHANNELSWITCH.request(

Mode,
Channel Number,
Channel Switch Count
)
Name Type Valid range Description
Mode Integer 0,1 Channel switch mode, as defined for the Chafinel Switch
Announcement element.
Channel Integer As defined in Specifies the new channel number.
Number 17.3.8.3.3
Channel Integer 0-255 Specifies the number of TBTTs until the channel switch
Switch Count event, as described forth¢,Channel Switch Announcement
element.

10.3.15.1.3 When generated

This primitive is generated by the SME to schedulea channel switch and announce this switch to peer
entities in the BSS.

10.3.15.1.4 Effect of receipt

On receipt of this primitive, the MLME shall schedule the channel switch event and announce this switch to
other STAs in the BSS using the.Channel Switch Announcement frame or element. The MLME shall ensure
the timing of frame transmission/takes into account the activation delay. The actual channel switch may be
achieved at the appropriate'tithe through the MLME-PLME interface using the PLME-SET primitive of the
dot11CurrentFrequency.MIB attribute.

10.3.15.2 MLME-CHANNELSWITCH.confirm

10.3.152.1 Function

This-primitive reports the result of a request to switch channel.

10.3.15.2.2 Semantics of the service primitive

The primitive parameters are as follows:
MLME-CHANNELSWITCH.confirm(

ResultCode
)
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Name Type Valid range Description

ResultCode Enumeration SUCCESS, Reports the result of a channel switch request.
INVALID
PARAMETERS,
or

UNSPECIFIED
FAILURE

10.3.15.2.3 When generated

This primitive is generated by the MLME when a channel switch request completes. Possible unspecified
failure causes include an inability to schedule a channel switch announcement.

10.3.15.2.4 Effect of receipt
The SME is notified of the results of the channel switch procedure.
10.3.15.3 MLME-CHANNELSWITCH.indication
10.3.15.3.1 Function
This primitive indicates that a channel switch announcement hag been received from a peer entity.
10.3.15.3.2 Semantics of the service primitive
The primitive parameters are as follows:
MLME-CHANNELSWITCH.indication(
Peer MAC Address,
Mode,

Channel Number,
Channel Switch Count

)
Name Type Valid range Description
Peer MAC, MACAddress | Any valid The address of the peer MAC entity from which the
Address individual MAC Measurement Report frame was received.
Address
Mode Integer 0,1 Channel switch mode, as defined for the Channel Switch
Announcement element.
Channel Integer As defined in Specifies the new channel number.
Number 17.3.8.3.3
Chantret Integer 0255 Speetfies-the-namberof FBFFsunti-the-ehannelswiteh
Switch Count event, as described for the Channel Switch Announcement
element.
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10.3.15.3.3 When generated

This primitive is generated by the MLME when a valid Channel Switch Announcement frame is received.

1031534 Effectof receipt

On receipt of this primitive, the SME shall decide whether to accept the switch.
10.3.15.4 MLME-CHANNELSWITCH.response

10.3.15.4.1 Function

This primitive is used to schedule an accepted channel switch.

10.3.15.4.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-CHANNELSWITCH.response(

Mode,
Channel Numbeér,
Channel Switch Count
)
Name Type Valid range Description
Mode Integer 0,1 Channel switch mode, as defined for the Channel Switch
Announcement element.
Channel Integer Asgdefined in Specifies the new channel number.
Number 17:3.8.3.3
Channel Integer 0-255 Specifies the number of TBTTs until the channel switch
Switch Count event. as described for the Channel Switch Announcement
element.

10.3.15.4.3.When generated
This pfimitive is generated by the SME to schedule an accepted channel switch request.
10.3.15.4.4 Effect of receipt

On receipt of this primitive, the MLME shall schedule the channel switch. The actual channel switch may be
achieved at the appropriate time through the MLME-PLME interface using the PLME-SET primitive of the

dot11CurrentFrequncy MIB attribute.
10.3.16 TPC request

This set of primitives supports the adaptation of transmit power between peer entities as described in 11.5.4.
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10.3.16.1 MLME-TPCADAPT.request

10.3.16.1.1 Function

This primitive supports the adaptation of transmit power between peer entities as specified in 11.5.4.

10.3.16.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-TPCADAPT.request(

Peer MAC Address,

Dialog Token

)

Name Type Valid range DeScription
Peer MAC MACAddress | Any valid indi- The address of the peerMAC entity to which the TPC
Address vidual or group request shall be set,
MAC Address

Dialog Token Integer 0-255 The dialog token to identify the TPC transaction.

10.3.16.1.3 When generated

This primitive is generated by the SME to request that a TPC Request frame be sent to a peer entity to
request that entity to report transmit powerand link margin information.

10.3.16.1.4 Effect of receipt

On receipt of this primitive, the MLME shall construct a TPC Request frame. This frame shall then be
scheduled for transmission:

10.3.16.2 MLME-TPCADAPT.confirm

10.3.16:2.} Function

This-primitive reports the result of the TPC adaptation procedure.

10.3.16.2.2 Semantics of the service primitive

The primitive parameters are as follows:
MLME-TPCADAPT.confirm(

ResultCode
)
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Name Type Valid range Description
ResultCode Enumeration SUCCESS, Reports the outcome of a request to send a TPC Request
INVALID frame.
PARAMETERS,
or
UNSPECIFIED
FAILURE

10.3.16.2.3 When generated
This primitive is generated by the MLME when the TPC adaptation procedure completes.
10.3.16.2.4 Effect of receipt

The SME is notified of the results of the TCP adaptation procedure.

11. MLME

Insert 11.5 through 11.6.7.2 after 11.4 as follows and renumber figures and tables, as appropriate:

11.5 TPC procedures

ERC/DEC/(99)23 requires RLANSs operating in the 5 GHz band to use transmitter power control, involving
specification of a regulatory maximum transmit powethand a mitigation requirement for each allowed chan-
nel, to reduce interference with satellite services, . This amendment describes such a mechanism, referred to
as transmit power control (TPC).

This subclause describes TPC procedurésithat may be used to satisfy these and similar future regulatory
requirements in Europe. The procedures'may also satisfy comparable needs in other regulatory domains and
other frequency bands and may be*useful for other purposes (e.g., reduction of interference, range control,
reduction of power consumption).

STAs shall use the TPC procedures defined in this subclause if dotl 1SpectrumManagementRequired is true.
dotl1SpectrumManagementRequired shall be set to TRUE when regulatory authorities require TPC. It may
also be set to TRUE.in other circumstances. The TPC procedures provide for the following:

— Association of STAs with an AP in a BSS based on the STA’s power capability (see 11.5.1).

— Specification of regulatory and local maximum transmit power levels for the current channel (see
1.5.2).

—"Selection of a transmit power for each transmission in a channel within constraints imposed by regu-
latory and local requirements (see 11.5.3).

— Adaptation of transmit power based on a range of information, including path loss and link margin
estimates (see 11.5.4).

For the purposes of TPC, the following statements apply:

— A STA with dotl1SpectrumManagementRequired set to TRUE shall not operate in a BSS or IBSS
unless the Spectrum Management bit is set to 1 in the Capability Information field in Beacon frames
and Probe Response frames received from other STAs in the BSS or IBSS, with the following
exception.
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