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

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

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

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 per-
son utilizing this, and any other IEEE Standards document, should rely upon the advice of a competent 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 societies 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 for-
mal consideration.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation with IEEE. Sug-
gestions 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 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 com-
pensation 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.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of Electrical and
Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To arrange for payment of licensing
fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400.
Permission to photocopy portions of any individual standard for educational classroom use can also be obtained through the Copyright
Clearance Center.
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Introduction

This introduction is not part of IEEE Std 802.11g-2003 (Amendment to IEEE Std 802.11, 1999 Edition,
as amended by IEEE Stds 802.11a-1999, 802.11b-1999, 802.11b-1999/Cor 1-2001, and 802.11d-2001),
IEEE Standard for Information Technology—Telecommunications and Information Exchange between
Systems—Local and Metropolitan Area Networks—Specific Requirements—Part 11: Wireless LAN Me-
dium Access Control (MAC) and Physical Layer (PHY) specifications—Amendment 4: Further Higher
Data Rate Extension in the 2.4 GHz Band.

This amendment is part of a family of standards for local and metropolitan area networks. The relationship
between the standard and other members of the family is shown below. (The numbers in the figure refer to
IEEE standard designations. b

802.2™ LOGICAL LINK

802.10™ SECURITY

802.1" BRIDGING

802® OVERVIEW & ARCHITECTURE*
802.1" MANAGEMENT

802.3"
MEDIUM
ACCESS

802.3
PHYSICAL

* Formerly IEEE Std 802.1A™.

802.5"
MEDIUM
ACCESS

802.5
PHYSICAL

802.11™
MEDIUM
ACCESS

802.11
PHYSICAL

802.15™
MEDIUM
ACCESS

802.15
PHYSICAL

802.16"
MEDIUM
ACCESS

802.16
PHYSICAL

PHYSICAL
LAYER

This family of standards deals with the Physical and Data Link layers as defined by the International
Organization for Standardization (ISO) Open Systems Interconnection (OSI) Basic Reference Model (ISO/
IEC 7498-1: 1994). The access standards define five types of medium access technologies and associated
physical media, each appropriate for particular applications or system objectives. Some access standards
have been withdrawn and other types are under investigation.

The standards defining the technologies noted above are as follows:

« IEEE Std 802:2

« IEEE Std 802.1B™
and 802.1k™
[ISO/IEC 15802-2]

« IEEE Std 802.1D™

Overview and Architecture. This standard provides an overview to the family of

IEEE 802 Standards.

LAN/MAN Management. Defines an OSI management-compatible architecture
and services and protocol elements for use in a LAN/MAN environment for
performing remote management.

Media Access Control (MAC) Bridges. Specifies an architecture and protocol
for the interconnection of IEEE 802 LANs below the MAC service boundary.

'The IEEE standard designations referred to in the above figure and list are trademarks owned by the Institute of Electrical and
Electronics Engineers, Incorporated.
2The IEEE 802 Overview and Architecture Specification, originally known as IEEE Std 802.1A, has been renumbered as IEEE Std 802.
This has been done to accommodate recognition of the base standard in a family of standards. References to IEEE Std 802.1A should be

considered as references to IEEE Std 802.

Copyright © 2003 IEEE. All rights reserved.
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« IEEE Std 802.1E™
[ISO/IEC 15802-4]
- IEEE Std 802.1F™

- IEEE Std 802.1G™
[ISO/IEC 15802-5]:

- IEEE Std 802.1H™
[ISO/IEC TR 11802-5]

« IEEE Std 802.1Q™

« IEEE Std 802.2
[ISO/IEC 8802-2]

« IEEE Std 802.3

« IEEE Std 802.5
[ISO/IEC 8802-5]

« IEEE Std 802.10
« IEEE Std 802.11
[ISO/IEC 8802-11]

« IEEE Std 802.15

« IEEE Std 802.16

System Load Protocol. Specifies a set of services and protocol for those aspects
those aspects of management concerned with the loading of systems on IEEE
802 LANS.

Common Definitions and Procedures for IEEE 802 Management Information.
Remote Media Access Control (MAC) Bridging. Specifies extensions for the
interconnection, using non-LAN systems communication technologies, of
geographically separated IEEE 802 LANSs below the level of the logical link

control protocol.

Recommended Practice for Media Access Control (MAC) Bridging of Ethernet
V2.0 in IEEE 802 Local Area Networks.

Virtual Bridged Local Area Networks. Defines an architecture for Virtual
Bridged LANS, the services provided in Virtual Bridged LANSs, and the proto-

cols and algorithms involved in the provision of those services.

Logical Link Control.

CSMA/CD Access Method and Physical Layer Specifications.

Token Ring Access Method and Physical Layer Specifications.

Standard for Interoperable LAN Security (SILS). Currently approved: Secure
Data Exchange (SDE).

Wireless LAN Medium Access Control (MAC) Sublayer and Physical Layer
Specifications.

Wireless Medium Access Control (MAC) and Physical Layer (PHY)
Specifications for: Wireless Personal Area Networks.

Air Interface for Fixed Broadband Wireless Access Systems.

The reader of this standard is urged to become familiar with the complete family of standards.
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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 LAN Medium Access
Control (MAC) and Physical Layer (PHY)
specifications

Amendment 4: Further Higher Data Rate
Extension in the 2.4 GHz Band

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

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. Four editing instructions are used: change, delete, insert, and replace.
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 strikethreugh (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. Replace is used
to make large changes in existing text, subclauses, tables, or figures by removing existing material and replacing it with
new material. Editorial notes will not be carried over into future editions.
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3. Definitions
Insert additional definitions after 3.40 and renumber appropriately as follows:

3.41 protection mechanism: Any procedure that attempts to update the NAV of all receiving STAs prior to
the transmission of a frame that may or may not be understood by receivers.

3.42 protection mechanism frame: Any frame that is sent as part of a protection mechanism procedure.

4. Abbreviations and acronyms

Insert the following abbreviations alphabetically in the list in Clause 4:

DSSS-OFDM PHYSs using DSSS-OFDM modulation under 19.7 rules

ERP extended rate PHY's conforming to Clause 19

ERP-PBCC PHY s using extended rate PBCC modulation under 19.6 rules

ERP-CCK PHYs using CCK modulation under Clause 19 rules

ERP-DSSS PHY's using DSSS modulation under Clause 19 rules

ERP-DSSS/CCK  PHYs using DSSS or CCK modulation under Clause 19 rules

ERP-OFDM PHY's using OFDM modulation under 19.5 rules

EVM error vector magnitude

NonERP non-extended rate PHY's conforming to Clause 15 or Clause 18, but not to Clause 19

7. Frame formats

7.2 Format of individual frame types

7.2.1 Control frames

7.2.1.2 CTS frame format

Insert the following paragraph at the end of 7.2.1.2

If the CTS is the first frame in the exchange and the pending data or management frame requires acknowl-
edgment, the duration value is the time, in microseconds, required to transmit the pending data or
management frame, plus one SIFS interval, one ACK frame, and an additional SIFS interval. If the CTS is
the first frame in the exchange and the pending data or management frame does not require acknowledg-
ment, the duration value is the time, in microseconds, required to transmit the pending data or management
frame, plus one SIFS interval. If the calculated duration includes a fractional microsecond, that value is
rounded to the next higher integer.

7.2.3 Management frames

Insert the following sentence after the last paragraph:

Gaps may exist in the ordering of fixed fields and elements within frames. The order that remains shall be

ascending.
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7.2.3.1 Beacon frame format

Change the note in row 7 of Table 5:

Table 5—Beacon frame body

Order Information Notes

7 DS Parameter Set The DS Parameter Set information element is present
within Beacon frames generated by STAs using direet
sequenee Clause 15, Clause 18, and Clause 19 PHYs.

Insert the following rows in Table 5:

Table 5—Beacon frame body

Order Information Notes

19 ERP Information The ERP Information element is present within Beacon
frames generated by STAs using ERP PHY's and is
optionally present in other cases.

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

7.2.3.4 Association Request frame format

Insert the following row in Table 7:

Table 7—Association Request frame body

Order Information Notes

5 Extended Supported Rates The Extended Supported Rates element is present when-
ever there are more than eight supported rates, and it is
optional otherwise.
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7.2.3.5 Association Response frame format

Insert the following row in Table 8:

Table 8—Association Response frame body

Order Information Notes

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

7.2.3.6 Reassociation Request frame format

Insert the following row in Table 9:

Table 9—Reassociation Request frame body

Order Information Notes

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

7.2.3.7 Reassociation Response frame format

Insert the following row in Table 10:

Table 10—Reassociation Response frame body

Order Information Notes

5 Extended Supported Rates The Extended Supported Rates element is present when-
ever there are more than eight supported rates, and it is
optional otherwise.
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7.2.3.8 Probe Request frame format

Insert the following row in Table 11:

Table 11—Probe Request frame body

Order Information Notes

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

7.2.3.9 Probe Response frame format

Change row 7 of Table 12 as shown:

Table 12—Probe Response frame body

Order Information Notes

7 DS Parameter Set The DS Parameter Set information element is present
within Beacon frames generated by STAs using direet
sequenee Clause 15, Clause 18, and Clause 19 PHYs.

Insert the following rows in Table 12:

Table 12—Probe Response frame body

Order Information Notes

18 ERP Information ERP Information element is present within Probe
Response frames generated by STAs using ERP PHYs
and is optionally present in other cases.

19 Extended Supported Rates The Extended Supported Rates element is present when-
ever there are more than eight supported rates, and it is
optional otherwise.
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7.3 Management frame body components

7.3.1 Fixed fields

7.3.1.4 Capability Information field

Change the first and second paragraphs in 7.3.1.4 as shown:

The Capability Information field contains a number of subfields that are used to indicate requested or adver-
tised optional capabilities.

The length of the Capability Information field is 2 octets. The Capability Information field consists of the
following subfields: ESS, IBSS, CF-Pollable, CF-Poll Request, Privacy, Short Preamble, Packet Binary
Convolutional Code (PBCC), and Channel Agility, Short Slot Time, and DSSS-OFDM. The format of the
Capability Information field is 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.

Replace Figure 27 with the following:

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
ESS |IBSS | CF | CF [ Priv- | Short [ bg~ [Channel Short DSSS-
Poll- | Poll | acy | Pre- Agility Regerved | Slot Resdrved |9FBM|  Reserved
able | Req amble Time
< 2 Octets >

Figure 27—Capability Information fixed field

Change the ninth paragraph in 7.3.1.4 and insert text following the paragraph as shown:

APs (as well as STAs in IBSSs) shall set the Short Preamble subfield to 1 in transmitted Beacon, Probe
Response, Association Response, and Reassociation Response management MMPDU s to indicate that the
use of the Short Preamble eptien, as described in 18.2.2.2, is allowed within this BSS. To indicate that the
use of the Short Preamble eptien is not allowed, the Short Preamble subfield shall be set to 0 in Beacon,
Probe Response, Association Response, and Reassociation Response management MMPDUs transmitted
within the BSS.

Insert the following text following the ninth paragraph in 7.3.1.4:

ERP STAs shall set the MIB variable dot11ShortPreambleOptionlmplemented to true as all ERP STAs sup-
port both long and short preamble formats.

Change the eleventh paragraph in 7.3.1.4 as shown:

APs (as well as STAs in IBSSs) shall set the PBCC subfield to 1 in transmitted Beacon, Probe Response,
Association Response, and Reassociation Response management MMPDUs to indicate that the use-ef-the
PBCC Modulation option, as described in 18.4.6.6 and 19.6, is allowed within the BSS. To indicate that the
use-ef-the PBCC Modulation option is not allowed, the PBCC subfield shall be set to 0 in Beacon, Probe
Response, Association Response, and Reassociation Response management MMPDUSs transmitted within
the BSS.

6
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Change the thirteenth paragraph in 7.3.1.4 as shown:

Bit 7 of the Capability Information field shall be used to indicate Channel Agility capability by the High
Rate direct sequence spread spectrum (HR/DSSS) or ERP PHYs. STAs shall set the Channel Agility bit to 1
when Channel Agility is in use and shall set it to 0 otherwise.

Insert the following paragraphs before the last paragraph of 7.3.1.4:

STAs shall set the Short Slot Time subfield to 1 in transmitted Association Request and Reassociation
Request MMPDUs when the MIB attribute dotl1ShortSlotTimeOptionImplemented and
dot11ShortSlotTimeOptionEnabled are true. Otherwise, the STA shall set the Short Slot Time subfield to 0
in transmitted Association Request and Reassociation Request MMPDUs.

If a STA that does not support Short Slot Time associates, the AP shall use long slot time beginning at the
first Beacon subsequent to the association of the long slot time STA. APs shall set the Short Slot Time sub-
field in transmitted Beacon, Probe Response, Association Response, and Reassociation Response MMPDUs
to indicate the currently used slot time value within this BSS.

STAs shall set the MAC variable aSlotTime to the short slot value upon transmission or reception of Beacon,
Probe Response, Association Response, and Reassociation Response MMPDUs from the BSS that the STA
has joined or started and that have the short slot subfield set to 1 when the MIB attribute
dot11ShortSlotTimeOptionImplemented is true. STAs shall set the MAC variable aSlotTime to the long slot
value upon transmission or reception of Beacon, Probe Response, Association Response, and Reassociation
Response MMPDUs from the BSS that the STA has joined or started and that have the short slot subfield set
to 0 when the MIB attribute dotl1ShortSlotTimeOptionlmplemented is true. STAs shall set the MAC vari-
able aSlotTime to the long slot wvalue at all times when the MIB attribute
dot11ShortSlotTimeOptionlmplemented is false. When the dotl1ShortSlotTimeOptionlmplemented MIB
attribute is not present, or when the PHY supports only a single slot time value, then the STA shall set the
MAC variable aSlotTime to the slot value appropriate for the attached PHY.

For IBSS, the Short Slot Time subfield shall be set to 0.

APs as well as STAs in IBSSs shall set the DSSS-OFDM subfield to 1 in transmitted Beacon, Probe
Response, Association Response, and Reassociation Response management MMPDU s to indicate that the
use of DSSS-OFDM, as described in 19.7, is allowed within this BSS or by STAs that want to use DSSS-
OFDM within an IBSS. To indicate that the use of DSSS-OFDM is not allowed, the DSSS-OFDM subfield
shall be set to 0 in Beacon, Probe Response, Association Response, and Reassociation Response MMPDUs
transmitted within the BSS.

STAs shall set the DSSS-OFDM subfield to 1 in transmitted Association Request and Reassociation Request
MMPDUs when the MIB attribute dot11DSSS-OFDMOptionlmplemented and dot11DSSS-OFDMOption-
Enabled are true. Otherwise, STAs shall set the DSSS-OFDM subfield to 0 in transmitted Association
Request and Reassociation Request MMPDU .

Change the last paragraph in 7.3.1.4 as shown:

Unused bits 845 of the Capability Information field are reserved.
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7.3.1.9 Status code field

Replace the last row in Table 19 with the following:

Table 19—Status codes

Status code Meaning
22-24 Reserved
25 Association denied due to requesting station not supporting the Short Slot Time
option
26 Association denied due to requesting station not supporting the DSSS-OFDM
option
27-65 535 Reserved

7.3.2 Information elements

Replace the last row of Table 20 with the following:

Table 20—Element IDs

Information element Element ID
Reserved 17-41
ERP Information 42
Reserved 43-49
Extended Supported Rates 50
Reserved 51-255

7.3.2.2 Supported Rates element
Change the first two paragraphs of 7.3.2.2 as follows:

The Supported Rates element specifies the-values up to eight rates in the Operational-Rate-Set parameter, as
described in the MLME Join.request and MLME _Start.request primitives. The information field is encoded
as 1 to 8 octets, where each octet describes a single Supported Rate. If the number of rates in the Operational

Rate Set exceeds eight, then an Extended Supported Rate element shall be generated to specify the remain-
ing supported rates. The use of the Extended Supported Rates element is optional otherwise.

Within Beacon, Probe Response, Association Response, and Reassociation Response management frames,
each Supported Rate belonging to the BSS basic rate set is encoded as an octet with the MSB (bit 7) set to 1
and bits 6 through 0 are set to the appropriate value from the valid range column of the DATA RATE row of
the table in 10.4.4.2 (e.g., a 1 Mbit/s rate belonging to the BSS basic rate set is encoded as X'82'). Rates not
belonging to the BSS basic rate set are encoded with the MSB set to 0, and bits 6 through 0 are set to the
appropriate value from the valid range column of the DATA RATE row of the table in 10.4.4.2 (e.g., a
2 Mbit/s rate not belonging to the BSS basic rate set is encoded as X'04'). The MSB of each Supported Rate
octet in other management frame types is ignored by receiving STAs.
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Insert the following paragraph at the end of 7.3.2.2:

If the DSSS-OFDM bit is set to 1 in the transmitted Capability Information field of an MMPDU, then any
supported rates transmitted in that frame that include rates that are common to both DSSS-OFDM and ERP-
OFDM shall be interpreted by receiving and transmitting STA to indicate support for both DSSS-OFDM and
ERP-OFDM at the indicated rate. However, if any of those rates are indicated as basic (a rate in the BSSBa-
sicRateSet), then the basic rate designation shall be interpreted by receiving and transmitting STA to apply
only for the ERP-OFDM modulation and rate. If the PBCC bit is set to 1 in the transmitted capability field of
an MMPDU, then any supported rates transmitted in that frame that include rates that are common to both
PBCC and CCK shall be interpreted by receiving and transmitting STA to indicate support for both PBCC
and CCK at the indicated rate. However, if any of those rates are indicated as basic, then the basic rate desig-
nation shall be interpreted by receiving and transmitting STA to apply only for the CCK modulation and
rate. That is, if the rate is indicated as basic, the basic designation does not apply to DSSS-OFDM, PBCC, or
ERP-PBCC.

Insert the following subclauses (7.3.2.13 and 7.3.2.14) at the end of 7.3.2:
7.3.2.13 ERP Information element

The ERP Information element contains information on the presence of Clause 15 or Clause 18 stations in the
BSS that are not capable of Clause 19 (ERP-OFDM) data rates. It also contains the requirement of the ERP
Information element sender (AP in a BSS or STA in an IBSS) as to the use of protection mechanisms to opti-
mize BSS performance and as to the use of long or short Barker preambles. See Figure 42E for a definition
of the frame element.

If one or more NonERP STAs are associated in the BSS, the Use Protection bit shall be set to 1 in transmit-
ted ERP Information Elements.

In an IBSS, the setting of the Use Protection bit is left to the STA. In an IBSS, there is no uniform concept
of association; therefore, a typical algorithm for setting the Use Protection bit will take into account the traf-
fic pattern and history on the network. If a member of an IBSS detects one or more NonERP STAs that are
members of the same IBSS, then the Use Protection bit should be set to 1 in the ERP Information Element
of transmitted Beacon and Probe Response frames.

The NonERP_ Present bit shall be set to 1 when a NonERP STA is associated with the BSS. Examples of
when the NonERP present bit may additionally be set to 1 include, but are not limited to, when

a) A NonERP infrastructure or independent BSS is overlapping (a NonERP BSS may be detected by
the reception of a Beacon where the supported rates contain only Clause 15 or Clause 18 rates).

b) InanIBSS, if a Beacon frame is received from one of the IBSS participants where the supported rate
set contains only Clause 15 or Clause 18 rates.

¢) A management frame (excluding a Probe Request) is received where the supported rate set includes
only Clause 15 or Clause 18 rates.

ERP APs and ERP STAs shall invoke the use of a protection mechanism after transmission or reception of
the Use Protection bit with a value of 1 in an MMPDU to or from the BSS that the ERP AP or ERP STA has
joined or started. ERP APs and ERP STAs may additionally invoke protection mechanism use at other times.
ERP APs and ERP STAs may disable protection mechanism use after transmission or reception of the
Use Protection bit with a value of 0 in an MMPDU to or from the BSS that the ERP AP or ERP STA has
joined or started.

When there are no NonERP STAs associated with the BSS and the ERP Information Element sender’s
dot11ShortPreambleOptionlmplemented MIB variable is set to true, then the Barker Preamble Mode bit
may be set to 0. The Barker Preamble Mode bit shall be set to 1 by the ERP Information Element sender if
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one or more associated NonERP STAs are not short preamble capable as indicated in their Capability Infor-
mation field, or if the ERP Information Element senders dotl1ShortPreambleOptionImplemented MIB
variable is set to false.

If a member of an IBSS detects one or more non-short preamble-capable STAs that are members of the same
IBSS, then the Barker Preamble Mode bit should be set to 1 in the transmitted ERP Information Element.

ERP APs and ERP STAs shall use long preambles when transmitting Clause 15, Clause 18, and Clause 19
frames after transmission or reception of an ERP Information Element with a Barker Preamble Mode value
of 1 in an MMPDU to or from the BSS that the ERP AP or ERP STA has joined or started, regardless of the
value of the short preamble capability bit from the same received or transmitted MMPDU that contained the
ERP Information Element. ERP APs and ERP STAs may additionally use long preambles when transmitting
Clause 15, Clause 18, and Clause 19 frames at other times. ERP APs and ERP STAs may use short pream-
bles when transmitting Clause 15, Clause 18, and Clause 19 frames after transmission or reception of an
ERP Information Element with a Barker Preamble Mode value of 0 in an MMPDU to or from the BSS that
the ERP AP or ERP STA has joined or started, regardless of the value of the short preamble capability bit
from the same received or transmitted MMPDU. NonERP STAs and NonERP APs may also follow the rules
given in this paragraph.

Recommended behavior for setting the Use Protection bit is contained in 9.10.

The ERP Information element shall have the form shown in Figure 42E.

Element ID | Length (1) | NOn' | Use Barker | 3] 14/15 |16 |17
ERP | protection | Preamble
present mode

Octets 1 I 1 < 1 >

Figure 42E—ERP Information element

Bits 13 through r7 are reserved, set to 0, and are ignored on reception. Note that the length of this element is
flexible and may be expanded in the future.

7.3.2.14 Extended Supported Rates element

The Extended Supported Rates element specifies the rates in the OperationalRateSet as described in the
MLME JOIN.request and MLME START.request primitives that are not carried in the Supported Rates ele-
ment. The information field is encoded as 1 to 255 octets where each octet describes a single supported rate.

Within Beacon, Probe Response, Association Response, and Reassociation Response management frames,
each supported rate belonging to the BSS basic rate set, as defined in 10.3.10.1, is encoded as an octet with
the msb (bit 7) set to 1 and bits 6 through O are set to the appropriate value from the valid range column of the
DATA RATE row of the table in 10.4.4.2 (e.g., a 1 Mbit/s rate belonging to the BSS basic rate set is encoded
as X'82"). Rates not belonging to the BSS basic rate set are encoded with the msb set to 0, and bits 6 through
0 are set to the appropriate value from the valid range column of the DATA RATE row of the table in 10.4.4.2
(e.g., a2 Mbit/s rate not belonging to the BSS basic rate set is encoded as X'04'). The msb of each octet in the
Extended Supported Rate element in other management frame types is ignored by receiving STAs.

BSS basic rate set information in Beacon and Probe Response management frames is used by STAs in order
to avoid associating with a BSS if they do not support all the data rates in the BSS basic rate set.

Documents

) “ Document Sharing Hub
10 Copyright © 2003 IEEE. All rights reserved.
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 00:58:22 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.11g-2003


http://www.avadocuments.com/doc/ieee-802-11g-2003
http://www.avadocuments.com/doc/ieee-802-11g-2003

IEEE
AMENDMENT 4: FURTHER HIGHER DATA RATE EXTENSION IN THE 2.4 GHz BAND Std 802.11g-2003

For stations supporting eight or fewer data rates, this element is optional for inclusion in all of the frame
types that include the supported rates element. For stations supporting more than eight data rates, this ele-
ment shall be included in all of the frame types that include the supported rates element.

The Extended Supported Rates element has the format shown in Figure 42F.

Element ID Length Extended Supported Rates

A\

Octets +——— |——>e— | —> 1-255

Figure 42F—Extended Supported Rates element format

9. MAC sublayer functional description

9.2 DCF

Change the eleventh paragraph in 9.2 as shown:

The medium access protocol allows for stations to support different sets of data rates. All STAs shall be able
to receive and transmit at all the data rates in the aBasicRateSet specified parameter of the
MLME Join.request and MLME _Start.request primitives. To support the proper operation of the RTS/CTS
and the virtual CS mechanism, all STAs shall be able to detect the RTS and CTS frames. For-thisreason;the

9
d d A A a QA foar o da 1

Insert the following subclauses after 9.2.10:
9.2.11 NAV distribution

When a node needs to distribute NAV information, for instance, to reserve the medium for a transmission of
a non-basic rate frame (that may not be heard by other nodes in the BSS), the node may first transmit a CTS
frame with the RA field equal to its own MAC address (CTS-to-self) and with a duration value that protects
the pending transmission, plus possibly an ACK frame.

The CTS-to-self NAV distribution mechanism is lower in network overhead cost than is the RTS/CTS NAV
distribution mechanism, but CTS-to-self is less robust against hidden nodes and collisions than RTS/CTS.
STAs employing a NAV distribution mechanism should choose a mechanism such as CTS-to-self or RTS/
CTS that is appropriate for the given network conditions. If errors occur when employing the CTS-to-self
mechanism, STAs should switch to a more robust mechanism.

9.2.12 Determination of PLME aCWmin characteristics

In the case of the Clause 19 Extended Rate PHY, the aCWmin value is dependent on the requestor’s charac-
teristic rate set. The characteristic rate set is equal to the IBSS’s supported rate set when the STA is operating
as a member of an IBSS. It is equal to the AP’s supported rate set when the STA is associated with an AP. At
all other times, it is equal to the STA’s mandatory rate set. The MAC variable aCWmin is set to aCWmin(0)
if the characteristic rate set includes only rates in the set 1, 2, 5.5, 11 otherwise, aCWmin is set to aCW-
min(1). If the returned value for aCWmin is a scalar, then the MAC always sets the variable aCWmin to the
returned scalar value of aCWmin.
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9.6 Multirate support

Change the text of 9.6 as shown:

Some PHY's have multiple data transfer rate capabilities that allow implementations to perform dynamic rate
switching with the objective of improving performance. The algorithm for performing rate switching is
beyond the scope of this standard, but in order to ensure coexistence and interoperability on multirate-
capable PHYs, this standard defines a set of rules that-shall-to be followed by all STAs.

All control frames that initiate a frame exchange shall be transmitted at one of the rates in the
BSSBasicRateSet, unless the transmitting STAs protection mechanism is enabled, and the control frame is a
protection mechanism frame; in which case, the control frame shall be transmitted at a rate according to the
separate rules for determining the rates of transmission of protection frames in 9.10.

All frames with multicast or broadcast recetver in the addresses] field shall be transmitted at one of the rates
included in the BSS basic rate set, regardless of their type or subtype.

Data and/or management MPDUs with & unicast reeeiver in addressesl shall be sent on any supported
data rate selected by a rate sw1tch1ng mechanlsm éwﬁes&e&tpiikm—aﬂ—n&temai—k‘%@%ﬁ&b%e—eaﬂed—k‘%

3 v o r-No STA shall net
transmit a unlcast frame ata rate that 1s lmewn not te—be supported by the destlnatlon STA, as reported in
any Supported Rates and Extended Supported Rates element in the management frames. For frames of
type Data + CF — ACK, Data + CF — Poll + CF — ACK, and CF — Poll + CF — ACK, the rate chosen to
transmit the frame should be supported by both the addressed recipient STA and the STA to which the
ACK is intended.

Under no circumstances shall a STA initiate transmission of a data or management frame at a data rate
higher than the greatest rate in the OperationalRateSet, a parameter of the MLME_JOIN.request primitive.

To allow the transmitting STA to calculate the contents of the Duration/ID field, the—respending a STA
responding to a received frame shall transmit its Control Response and—-ManagementRespense—frames
(either CTS or ACK) frames at the highest rate in the BSSBasicRateSet that is less than or equal to the rate
of the immediately previous frame in the frame exchange sequence (as defined in 9.7) and that is of the same
modulation type as the received frame. If no rate in the basic rate set meets these conditions, then the control
frame sent in response to a received frame shall be transmitted at the highest mandatory rate of the PHY that
is less than or equal to the rate of the received frame, and that is of the same modulation type as the received
frame. In addition, the Control Response frame shall be sent using the same PHY options as the received
frame, unless they conflict with the requirement to use the BSSBasicRateSet.

An alternative rate for the control response frame may be used, provided that the duration of the control
response frame at the alternative rate is the same as the duration of the control response frame at the origi-
nally chosen rate and the alternative rate is in either the BSSBasicRateSet or the mandatory rate set of the
PHY and the modulation of the control response frame at the alternative rate is the same type as that of the
received frame.

For the 5GHzPHY Clause 17, Clause 18, and Clause 19 PHYS, the time required to transmit a frame for use

in the Duration/ID field is determined using the PLME-TXTIME.request primitive (see 10.4.6) and the
PLME-TXTIME.confirm primitive (see 10.4.7)-Fhe-ealenlation-method-of FXTIME-duration-is-defined-in
1743, both defined in 17.4.3, 18.3.4, 19.8.3.1, 19.8.3.2, or 19.8.3.3 depending on the PHY options.
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9.7 Frame exchange sequences

Change rows 1 and 2 and insert a new row following row 2 in Table 21 as shown:

Table 21—Frame sequences

Frames in
Sequence Usage
sequence
{CTS-} Data(bc/mc) 1or2 Broadcast or multicast MSDU
{CTS-} Mgmt(bc) lor2 Broadcast MMPDU
CTS - [Frag - ACK -] Last - ACK 3 or more Protected directed MSDU or MMPDU

Insert the following subclause at the end of Clause 9:
9.10 Protection mechanism

The intent of a protection mechanism is to ensure that a STA does not transmit an MPDU of type Data or an
MMPDU with an ERP-OFDM preamble and header unless it has attempted to update the NAV of receiving
NonERP STAs. The updated NAV period shall be longer than or equal to the total time required to send the
data and any required response frames. ERP STAs shall use protection mechanisms (such as RTS/CTS or
CTS-to-self) for ERP-OFDM MPDUs of type Data or an MMPDU when the Use Protection field of the
ERP Information element is set to 1 (see the requirements of 9.2.6). Protection mechanisms frames shall be
sent using one of the mandatory Clause 15 or Clause 18 rates and using one of the mandatory Clause 15 or
Clause 18 waveforms, so all STAs in the BSA will know the duration of the exchange even if they cannot
detect the ERP-OFDM signals using their CCA function.

Note that when using the Clause 19 options, ERP-PBCC or DSSS-OFDM, there is no need to use protection
mechanisms, as these frames start with a DSSS header.

In the case of a BSS composed of only ERP STAs, but with knowledge of a neighboring co-channel BSS
having NonERP traffic, the AP may require protection mechanisms to protect the BSS’s traffic from inter-
ference. This will provide propagation of NAV to all attached STAs and all STAs in a neighboring co-
channel BSS within range by BSS basic rate set modulated messages. The frames that propagate the NAV
throughout the BSS include RTS/CTS/ACK frames, all data frames with the “more fragments” field set to 1,
all data frames sent in response to PS-Poll that are not proceeded in the frame sequence by a data frame with
the “more fragments” field set to 1, Beacon frames with nonzero CF time, and CF-End frames.

When RTS/CTS is used as the protection mechanism, cases exist such as NAV resetting (discretionary, as
indicated in 9.2.5.4), where a hidden station may reset its NAV and this may cause a collision. The likeli-
hood of occurrence is low, and it is not considered to represent a significant impairment to overall system
operation. A mechanism to address this possible situation would be to use alternative protection mecha-
nisms, or to revert to alternative modulation methods.

If a protection mechanism is being used, a fragment sequence may only employ ERP-OFDM modulation for
the final fragment and control response.

The rules for calculating RTS/CTS NAV fields are unchanged when using RTS/CTS as a protection
mechanism.

Additionally, if any of the rates in the BSSBasicRateSet of the protection mechanism frame transmitting
STA’s BSS are Clause 15 or Clause 18 rates, then the protection mechanism frames shall be sent at one of
those Clause 15 or Clause 18 basic rates.
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