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Foreword

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

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

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

Attention is called to the possibility that implementation 6fithis standard may require the use of subject matter
covered by patent rights. By publication of this standafd, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. ISO/IEEE is not responsible for identifying essential
patents or patent claims for which a license may,_be required, for conducting inquiries into the legal validity or
scope of patents or patent claims or detetmining whether any licensing terms or conditions provided in
connection with submission of a Letter of Assurance or a Patent Statement and Licensing Declaration Form, if
any, or in any licensing agreements are ‘reasonable or non-discriminatory. Users of this standard are expressly
advised that determination of the validity of any patent rights, and the risk of infringement of such rights, is
entirely their own responsibility. Further information may be obtained from ISO or the IEEE Standards
Association.

Amendment 2 to ISO/IEC/IEEE 8802-11 was prepared by the LAN/MAN Standards Committee of the IEEE
Computer Society (as \IEEE Std 802.11aa-2012). It was adopted by Joint Technical Committee
ISO/IEC JTC 1, Information technology, Subcommittee SC 6, Telecommunications and information exchange
between systems,«in parallel with its approval by the ISO/IEC national bodies, under the “fast-track procedure”
defined in the Partner Standards Development Organization cooperation agreement between ISO and IEEE.
IEEE is responsible for the maintenance of this document with participation and input from ISO/IEC national
bodies.
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Abstract: This amendment specifies enhancements to the IEEE 802.11 medium access control

(MAC) for robust audio video (AV) streaming, while maintaining coexistence with other types of
traffic.
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Notice and Disclaimer of Liability Concerning the Use of IEEE Documents: IEEE Standards documents are
developed within the IEEE Societies and the Standards Coordinating Committees of the IEEE Standards Association
(IEEE-SA) Standards Board. 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 IEEE administers the process and establishes rules to promote fairness in the consensus development process,
IEEE does not independently evaluate, test, or verify the accuracy of any of the information or the soundness of any
judgments contained in its standards.

Use of an IEEE Standard is wholly voluntary. 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 fromy
the publication, use of, or reliance upon any IEEE Standard document.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, 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 in its standards 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 ten years. When a document is more than ten years old and has not undergone/a revision process, 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 its standards available, IEEE is not suggesting orrendering professional or other services for,
or on behalf of, any person or entity. Nor is IEEE undertaking to perform-any duty owed by any other person or entity to
another. Any person utilizing any IEEE Standards document, should rely upon his or her own independent judgment in
the exercise of reasonable care in any given circumstances or, as apptopriate, seek the advice of a competent professional
in determining the appropriateness of a given IEEE standard,

Translations: The IEEE consensus development process favolves the review of documents in English only. In the event
that an IEEE standard is translated, only the English version published by IEEE should be considered the approved IEEE
standard.

Official Statements: A statement, written or.0ral, that is not processed in accordance with the IEEE-SA Standards
Board Operations Manual shall not be considered the official position of IEEE or any of its committees and shall not be
considered to be, nor be relied upon asf& formal position of IEEE. At lectures, symposia, seminars, or educational
courses, an individual presenting information on IEEE standards shall make it clear that his or her views should be
considered the personal views of that.individual rather than the formal position of IEEE.

Comments on Standards: Comments for revision of IEEE Standards documents are welcome from any interested party,
regardless of membershipaftiliation with IEEE. However, IEEE does not provide consulting information or advice
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a proposed
change of text, together with appropriate supporting comments. Since IEEE standards represent a consensus of
concerned interests, )it is important to ensure that any responses to comments and questions also receive the concurrence
of a balance ofiinterests. For this reason, IEEE and the members of its societies and Standards Coordinating Committees
are not able to provide an instant response to comments or questions except in those cases where the matter has
previously been addressed. Any person who would like to participate in evaluating comments or revisions to an IEEE
standard is welcome to join the relevant IEEE working group at http://standards.iece.org/develop/wg/.

Contments on standards should be submitted to the following address:
Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854

USA

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.


http://standards.ieee.org/develop/wg/
https://standardsiso.com/api/?name=886558b77a3af5cfaa0c7d83b40b51ce

ISO/IEC/IEEE 8802-11:2012/Amd.2:2014(E)

Notice to users

Laws and regulations

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

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public’and private
uses. These include both use, by reference, in laws and regulations, and use in private, self*regulation,
standardization, and the promotion of engineering practices and methods. By making this document
available for use and adoption by public authorities and private users, the IEEE does naf'waive any rights in
copyright to this document.

Updating of IEEE documents

Users of IEEE standards should be aware that these documents may\be superseded at any time by the
issuance of new editions or may be amended from time to time\through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or erratasthen in effect. In order to determine whether
a given document is the current edition and whether it~has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE-SA<website or contact the IEEE at the address listed
previously. For more information about the IEEE Standards Association or the IEEE standards development
process, visit the IEEE-SA website.

Errata

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

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patentiyrights. By publication of this standard, no position is taken by the IEEE with respect to the
existence or validity of any patent rights in connection therewith. A patent holder or patent applicant has
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE-
SA website http://standards.iece.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether the Submitter is willing or unwilling to grant licenses under patent rights without compensation or
under reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or

conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or nondiscriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely their
own responsibility. Further information may be obtained from the IEEE Standards Association.

v Copyright © 2012 IEEE. All rights reserved.
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Introduction

This introduction is not part of IEEE Std 802.11aa-2012, IEEE Standard for Information technology—
Telecommunications and information exchange between systems—Local and metropolitan area networks—Specific
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Amendment 2: MAC Enhancements for Robust Audio Video Streaming.

This amendment defines enhancements to the IEEE 802.11 medium access control (MAC) to support robust
audio video (AV) streaming.

The amendment specifies enhancements to the following standard and amendment to support robust AV
streaming:

— IEEE Std 802.11-2012
— IEEE Std 802.11ae-2012

Copyright © 2012 IEEE. All rights reserved. ix
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Std 802.11aa-2012 LOCAL AND METROPOLITAN AREA NETWORKS—AMENDMENT 2:

1. Overview

1.3 Supplementary information on purpose

Insert the following list item at the end of the dashed list in 1.3:
— Defines mechanisms to improve audio video (AV) streaming quality of service (QoS) while
maintaining data and voice performance.
2. Normative references
Insert the following reference into Clause 2 in alphanumeric order:
IEEE Std 802.1Q™-2011, IEEE Standard for Local and Metropolitan Area Netwofks: Media Access

Control (MAC) Bridges and Virtual Bridged Local Area Networks.>?

3. Definitions, acronyms, and abbreviations

3.1 Definitions
Change the definition of service period in 3.1 as follows:

service period (SP): A contiguous time during which ofie or more downlink unicast frames are transmitted
to a quality of service (QoS) station (STA) and/or-ong or more transmission opportunities (TXOPs) are
granted to the same STA. SPs can be scheduled orwunscheduled. For a non-access point (non-AP) STA, there
can be at most one nongroupcast with retries SP«(hon-GCR-SP) active at any time.

3.2 Definitions specific to IEEE 802.11
Insert the following definitions into.3.2 in alphabetic order:

advanced groupcast with retries (GCR): A set of features comprising the GCR block acknowledgment
retransmission policy and\the GCR service period (GCR-SP) delivery method.

concealed groupcast with retries (GCR) frame: A group addressed frame that is transmitted using the
aggregate medium “access control (MAC) service data unit (A-MSDU) frame format with the destination
address (DA)\field set to the GCR concealment address.

groupaddressed transmission service (GATS): A mechanism comprising directed multicast service
(DMS)and groupcast with retries (GCR), for delivery of group addressed frames.

eroupcast with retries (GCR) active (GCR-A) delivery: A delivery method for a group addressed stream
subject to a GCR agreement wherein the frames may be transmitted without regard to the power state of
non-access point (non-AP) stations (STAs).

The IEEE standards or products referred to in this clause are trademarks owned by The Institute of Electrical and Electronics
Engineers, Inc.

3IEEE publications are available from The Institute of Electrical and Electronics Engineers (http://standards.ieee.org/).
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groupcast with retries (GCR) concealment address: A medium access control (MAC) address that is used
to prevent group addressed frames transmitted via the GCR unsolicited retry or GCR Block Ack
retransmission policies from being passed up the medium access control service access point (MAC_SAP)
of GCR-incapable stations (STAs).

groupcast with retries (GCR) frame: A group addressed frame subject to a GCR agreement between the
access point (AP) and at least one station (STA) within the infrastructure basic service set (BSS) or between
peer mesh STAs in a mesh BSS.

groupcast with retries (GCR) group address: A group address subject to a GCR agreement between the
access point (AP) and at least one station (STA) within the basic service set (BSS) or between peer mesh
STAs in a mesh BSS.

groupcast with retries (GCR) service: A means for transmission and retransmission of medidim access
control (MAC) service data units (MSDUs) to a destination that is a group address. The, GCR service
provides greater reliability by using group addressed retransmissions, concealed frém GCR-incapable
stations (STAs).

groupcast with retries (GCR) service period (GCR-SP) aggregate medium access control (MAC)
service data unit (A-MSDU): An A-MSDU subject to the GCR service<with delivery method equal to
GCR-SP.

groupcast with retries (GCR) service period (GCR-SP) frame: A frame subject to the GCR service when
delivery method is GCR-SP.

groupcast with retries (GCR) service period (GCR-SP).medium access control (MAC) service data
unit (MSDU): An MSDU subject to the GCR service with delivery method equal to GCR-SP.

groupcast with retries (GCR) transmission opportunity (TXOP): An interval of time when an access
point (AP) or a mesh station (STA) has the right to initiate frame exchange sequences onto the wireless

medium (WM) for the purpose of transmitting /multiple frames that are subject to the GCR service.

no acknowledgment/no retry (No-Ack/No-Retry): A retransmission policy for group addressed frames in
which each frame is transmitted on¢e and without acknowledgment.

nonconcealed groupcast with retries (GCR) frame: A group addressed frame that is not transmitted to the
GCR concealment address:

nongroupcast with.retries (non-GCR): A method for delivering group addressed frames without using the
GCR unsolicited sefry retransmission policy, the GCR block acknowledgment retransmission policy, or the

GCR serviceperiod (GCR-SP) delivery method.

nongroupcast with retries service period (non-GCR-SP): A method for the delivery of group addressed
franles)without the use of a GCR service period (GCR-SP).

3.3 Abbreviations and acronyms

Insert the following abbreviations into 3.3 in alphabetic order:

A‘V’ audiu Vibudl

GATS group addressed transmission service
GCR groupcast with retries

GCR-SP groupcast with retries service period

Copyright © 2012 IEEE. All rights reserved. 3
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DEI drop eligibility indicator

QLDRC QoS long drop-eligible retry counter

QSDRC QoS short drop-eligible retry counter

SCS stream classification service

SCSID stream classification service identifier

4. General description

4.3 Components of the IEEE 802.11 architecture

4.3.15 Mesh BSS: IEEE 802.11 wireless mesh network

4.3.15.3 Mesh STA

Change 4.3.15.3 as follows:

A STA that belongs to a mesh BSS is termed a “mesh station” (mesh STA). Mesk STAs are QoS STAs that

support mesh services, i.e., they participate in formation and operation of a #hesh basic service set (MBSS).
A mesh STA implements a subset of the QoS functionality. This subset is-as\follows:

—  Use of QoS frame format

— EDCA (as a part of MCF)

—  Block acknowledgment (optional)

—  No acknowledgment (optional)

— Use of TSPEC, TCLAS, and TCLAS Processing clements to establish DMS or GCR agreements
(optional)

A mesh BSS does not incorporate the full hybrid“coordinator (HC) and BSS QoS functionality. MBSSs do
not incorporate the following:

— HCCA
. Traff Feation(FSPEC

—  Traffic stream (TS) management

— Admission control

— Automatic power save delivery (APSD)
—  Direct-link setup (DLS)

—  Tunneled.direct-link setup (TDLS)

Insert thefollowing subclauses, 4.3.16 to 4.3.16.5, after 4.3.15.3.13:

4.3.16,Robust audio video (AV) streaming

Robust AV streaming improves AV streaming performance when using IEEE 802.11 for consumer and
enterprise applications.

4.3.16.1 Groupcast with retries (GCR)

The GCR service allows a STA to request greater reliability for one or more group addressed streams that
the STA receives. Greater reliability is provided via unsolicited retries or the Block Ack mechanism. A non-
AP STA may request delivery so that the AP transmits the frames via EDCA within GCR service periods
when all associated non-AP STAs are in active mode or the Awake state of the PS mode.

4 Copyright © 2012 IEEE. All rights reserved.
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4.3.16.2 Stream classification service (SCS)

SCS enables the establishment of a classification using layer 2 and/or layer 3 signaling to match incoming
unicast MSDUs. Once classified, unicast MSDUs matching the classification are assigned to an access

TACZOTY Al are tagged witr their drop ehgibitity Wi fitra=access Cate goTy PrioTitiZation 15 emabted {see
4.3.16.5), SCS allows MSDUs matching the classification to be assigned to the primary or alternate transmit
queues so that finer grained prioritization can be applied.

4.3.16.3 Overlapping BSS (OBSS) management

The objective of OBSS management is to facilitate cooperative sharing of the medium between APs, that
operate in the same channel and that are able to receive or obtain frames from each other, including\Beacon
frames. These frames might be received directly or via associated STAs that support the Beacon)request
capability (see 10.11.10).

OBSS management provides the means to
—  Provide additional information for channel selection
— Extend the admission control mechanism to a distributed environment
—  Enable the coordination of scheduled TXOPs between OBSSs

OBSS management enables stationary and portable APs to provide torneighboring APs information for the
selection of a channel and for the cooperative sharing of that chann¢l. The main component of OBSS
management is the QLoad report that provides information on

—  The reporting AP’s overlap situation

—  The reporting AP’s QoS traffic load

—  The total QoS traffic load of BSSs directly oxerlapping the reporting AP’s BSS

This information might be used to aid an AP wheén'searching for a channel and also when sharing a channel
in an overlap situation.

To coordinate the TXOPs of overlapping HCCA APs, OBSS management provides a means for an AP to
advertise its TXOP allocations so.another AP might schedule its own TXOPs to avoid those already
scheduled.

4.3.16.4 Interworking with'IEEE 802.1Q Stream Reservation Protocol (SRP)

Support for SRP from IEEE Std 802.1Q-2011 enables integration of the TSPEC ADDTS request/response
protocol with IEEE\802.1Q SRP to enable end-to-end SRP reservations when one or more IEEE 802.11
links are part ofiapath from IEEE 802.1Q Talker to IEEE 802.1Q Listener.

4.3.16.5 Intra-access category prioritization

Intfa-access category prioritization provides six transmit queues that map to four enhanced distributed
channel access functions (EDCAFs) to enable differentiation between traffic streams that are in the same
access category in order for finer grained prioritization to be applied between individual AV streams or
voice streams.

Copyright © 2012 IEEE. All rights reserved. 5
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5. MAC service definition

5.1 Overview of MAC services

5.1.1 Data service
5.1.1.2 Determination of UP
Change 5.1.1.2 as follows:

The QoS facility supports eight priority values, referred to as UPs. The values a UP may take are the integer
values from 0 to 7 and are identical to the IEEE 802.1D priority tags. An MSDU with a particular UPis said
to belong to a traffic category (TC) with that UP. The UP is provided with each MSDU at the medium access
control service access point (MAC_SAP) either directly, in the UP parameter, or indirectlys.in‘a TSPEC or
SCS Descriptor element designated by the UP parameter.

5.1.1.5 Interpretation of service class parameter in MAC service primitives in a STA
Change 5.1.1.5 as follows:

In QoS STAs, the value of the service class parameter in the MAC seevice primitive (see 5.2) may be a
noninteger value of QoSAck or QoSNoAck.

When an MSDU is received from the MAC SAP and the recipient STA is a QoS STA with the service class
set to

—  QoSAck, the MSDU is transmitted using a QoS.data frame with the Ack Policy subfield in the QoS
Control field set to either Normal Ack (nornial‘acknowledgment) or Block Ack.

— QoSNoAck, the MSDU is transmitted using a QoS data frame with the Ack Policy subfield in the
QoS Control field set to No Ack (no acknowledgment) I—f—t—he—seﬁder—SZPA—rs—eeﬁt-&med—wﬁ-hm—&n—AP

If the sender STA is an AP and the<frame has a group DA that is not the GCR concealment address, then the
MSDU is buffered for transmisston and is also sent to the DS.

When an MSDU is received from the MAC _SAP and the recipient STA is not a QoS STA, the MSDU is
transmitted using a non-QoS data frame.

When a QoS (data frame is received from another STA, the service class parameter in the MA-
UNITDATA indication primitive is set to

—  QoSACck, if the frame is a QoS data frame with the Ack Policy subfield in the QoS Control field
edual to either Normal Ack or Block Ack.

~—  QoSACcKk, if the frame was delivered via the DMS or the GCR Block Ack retransmission policy.

—  QoSNoACck, if the frame is a QoS data frame with the Ack Policy subfield in the QoS Control field
equal to No Ack. This service class is also used where-when the DA parameter is a group address

unless the frame was delivered via DMS or the GCR Block Ack retransmission policy.

When a non-QoS data frame is received from a STA, the service class parameter in the MA-

UNITDATA.indication primitive is set to
—  QoSAck, if the frame is an individually addressed frame and is acknowledged by the STA.
—  QoSNoACck, if the frame is a group addressed frame and is not acknowledged by the STA.

6 Copyright © 2012 IEEE. All rights reserved.
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Note that the group addressed frames sent by a non-QoS STA are not acknowledged regardless of the value
of the service class parameter in the MA-UNITDATA.indication primitive.

NOTE—GCR frames are transmitted only by an AP for which dot11GCRActivated is true or by a mesh STA for which
dotl 1MeshGCR Activated is true.

6. Layer management

6.3 MLME SAP interface

6.3.3 Scan

6.3.3.3 MLME-SCAN.confirm

6.3.3.3.2 Semantics of the service primitive

Insert the following row at the end of the untitled table describing BSSDescriptionsin 6.3.3.3.2 (note that
the entire table is not shown here):

Name Type Valid range Description IBSS adoption
QLoad Report As defined in frame | As defined in The\values from the Do not adopt.
format 8.4.2.125 QLoad Report
element if such an
element was present
in the probe response
frame, else null.
6.3.26 TS management interface
6.3.26.1 General
Change Table 6-1 as follows:
Table 6-1—Supported TS management primitives
Primitjve Request Confirm Indication Response
ADDTS non-AP QoS STA | non-AP QoS STA | HC HC
DELTS non-AP QoS STA | non-AP QoS STA | non-AP QoS STA | —
and HC and HC and HC
ADDTSRESERVE HC HC non-AP QoS STA non-AP QoS STA

Copyright © 2012 IEEE. All rights reserved.
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6.3.26.2 MLME-ADDTS.request

6.3.26.2.2 Semantics of the service primitive

MLME-ADDTS.request(

—______Changethe primitive paramerer st in 6.3-26.227as fotiows:

The primitive parameters are as follows:

DialogToken,
TSPEC,
TCLAS,

LOCAL AND METROPOLITAN AREA NETWORKS—AMENDMENT 2:

TCLASProcessing,
ADDTSFailureTimeout,
U-APSD Coexistence,

EBR,

IntraAccessCategoryPriority,

HigherLayerStreamID,
VendorSpecificInfo

)

Insert the following rows before the VendorSpecificInfo row of the untitled table in 6.3.26.2.2 (note that
the entire table is not shown here):

Name

Type

Valid'range

Description

IntraAccessCategoryPriority

Intra-Access Category
Priority element

As defined in 8.4.2.123

Specifies the intra-AC
priorities the STA should
use.

HigherLayerStreamID

Higher Layer StreamD

element

As defined in 8.4.2.127

Identifies the higher layer
stream.

MLME-ADDTS.confirm(

6.3.26.3 MLME-ADDTS.confirm

6.3.26.3.2 Semantics of the service primitive

The primitive parameters are as follows:

ResultCode,
DialogToken,
TSDelay,
TSPEC,
Schedule,
TCLAS,

Change the primitive parameter list in 6.3.26.3.2 as follows:

TCLASProcessing,

EBR,

HigherLayerStreamID,

VPndnerP('iﬁr‘Tnf‘n

)

Copyright © 2012 IEEE. All rights reserved.
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Insert the following row before the VendorSpecificInfo row of the untitled table in 6.3.26.3.2 (note that
the entire table is not shown here):

Name Type Valid range Description

HigherLayerStreamID Higher Layer Stream ID | As defined in 8.4.2.127 | Identifies the higher layer
element stream.

6.3.26.4 MLME-ADDTS.indication
6.3.26.4.2 Semantics of the service primitive
Change the primitive parameter list in 6.3.26.4.2 as follows:

The primitive parameters are as follows:
MLME-ADDTS.indication (

DialogToken,
STAAddress,
TSPEC,
TCLAS,
TCLASProcessing,
U-APSD Coexistence,
EBR,
IntraAccessCategoryPriority,

HigherLayerStreamID,
VendorSpecificlnfo

)

Insert the following rows before the VendorSpecificInfo row of the untitled table in 6.3.26.4.2 (note that
the entire table is not shown here):

Name Type Valid range Description
IntraAccessCategoryPriority | Intra-Access Category As defined in 8.4.2.123 Specifies the intra-AC
Priority element priorities the STA should
use.
HigherLayerStreamID Higher Layer Stream ID | As defined in 8.4.2.127 | Identifies the higher layer
element stream.

6.3.26.5 MLME-ADDTS.response
6.3:26.5.2 Semantics of the service primitive
Change the primitive parameter list in 6.3.26.5.2 as follows:

The primitive parameters are as follows:
MLME-ADDTS.response (

DialogToken,
STAAddress,
TSDelay,

Copyright © 2012 IEEE. All rights reserved. 9
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TSPEC,

Schedule,

TCLAS,
TCLASProcessing,

EBR;

HigherLayerStreamID,
VendorSpecificInfo

)

Insert the following row before the VendorSpecificInfo row in the untitled table in 6.3.26.5.2 (note that
the entire table is not shown here):

Name Type Valid range Description

HigherLayerStreamID Higher Layer Stream ID | As defined in 8.4.2.127 | Identifies the higher layer
element stream,

Insert the following subclauses, 6.3.26.8 to 6.3.26.11.4, after 6.3.26.7.4:

6.3.26.8 MLME-ADDTSRESERVE.request

6.3.26.8.1 Function

This primitive request is used by the SME at the AP to start the AP-initiated TS setup procedure.
6.3.26.8.2 Semantics of the service primitive

The primitive parameters are as follows:
MLME-ADDTSRESERVE.request (

TSPEC,
HigherLayerStreamID,
Schedule,
VendorSpecificInfo
)
Name Type Valid range Description
TSPEC TSPEC element As defined in 8.4.2.32 Specifies the QoS
parameters of the TS.
HigherLayerStreamID Higher Layer Stream ID | As defined in 8.4.2.127 | Stream identifier assigned
element by a higher layer protocol.
Schiedule Schedule element As defined in 8.4.2.36 Specifies the schedule
information, service start
time, SI, and the
specification interval.
VendorSpecificInfo A set of elements As defined in 8.4.2.28 Zero or more elements.

10 Copyright © 2012 IEEE. All rights reserved.
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6.3.26.8.3 When generated

This primitive is generated by the SME at the AP to start the AP-initiated TS setup procedure. If the
parameter validation on the parameters used in this primitive succeeds, an ADDTS Reserve Request action

framme TS tramsmitted fronT the AP to @ om=-AP-STA:

6.3.26.8.4 Effect of receipt

The STA operates according to the procedures defined in 10.4.4.3.

6.3.26.9 MLME-ADDTSRESERVE.confirm

6.3.26.9.1 Function

This primitive is an indication to the SME that is generated by the MLME as a result of receiving an ADDTS
Reserve Response action frame from the non-AP STA to which the AP sent a corrésponding ADDTS
Reserve Request action frame.

6.3.26.9.2 Semantics of the service primitive

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

ResultCode,
StreamID
)
Name Type Valid range Description
ResultCode Enumeration SUCCESS, FAILURE Indicates the results of the
corresponding MLME-
ADDTSReserve.request
primitive.
StreamID Higher Eayer Stream ID | As defined in 8.4.2.127 Stream identifier specified in
element the corresponding MLME-
ADDTSReserve.request
primitive.

6.3.26.9.3 When generated

This primitivgis-generated by the MLME as a result of receiving an ADDTS Reserve Response action frame
from the non-AP STA to which the AP sent a corresponding ADDTS Reserve Request action.

6.3.26.9.4 Effect of receipt
The SME is notified of the results of the AP-initiated TS setup procedure.
6.3.26.10 MLME-ADDTSRESERVE.indication

6.3.26.10.1 Function

This primitive reports to the non-AP STA’s SME the initiation of AP-initiated TS setup procedure.

Copyright © 2012 IEEE. Al rights reserved. 11
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6.3.26.10.2 Semantics of the service primitive

The primitive parameters are as follows:
MLME-ADDTSRESERVE.indication (

APAddress;
TSPEC,
Schedule,
HigherLayerStreamID,
VendorSpecificInfo
)
Name Type Valid range Description
APAddress MAC Address — Contains the MAC"address
of the AP initiating the TS
setup procedure.
TSPEC TSPEC element As defined in 8.4.2.32 Speetfies the QoS
parameters of the TS.
Schedule Schedule element As defined in 8.4.2.36 Specifies the schedule
information, service start
time, SI, and the
specification interval.
HigherLayerStreamID Higher Layer Stream ID | As definedin 8.4.2.127 | Stream identifier in the
element received ADDTS Reserve
Request action frame.
VendorSpecificlnfo A set of elements Ag defined in 8.4.2.28 Zero or more elements.

6.3.26.10.3 When generated

This primitive is generated by the MLME' at the non-AP STA as a result of the receipt of an ADDTS
Reserve Request action frame from the-AP to which the non-AP STA is associated.

6.3.26.10.4 Effect of receipt

The SME is notified of thewreceipt of the ADDTS Reserve Request action frame from the AP. This primitive
solicits the SME to participate in the AP-initiated TS setup procedure.

The SME should-gperate according to the procedures defined in 10.4.4.3.
6.3.26.11TMLME-ADDTSRESERVE.response
6.3.26:11.1 Function

This primitive is used by a non-AP STA to indicate to the HC the completion of an AP-initiated TS setup
procedure.

12 Copyright © 2012 IEEE. All rights reserved.
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6.3.26.11.2 Semantics of the service primitive
The primitive parameters are as follows:
MLME-ADDTSRESERVE.response (
HighertayerStreamib;
ResultCode,
VendorSpecificInfo
)
Name Type Valid range Description
HigherLayerStreamID Higher Layer Stream ID | As defined in 8.4.2.127 | Stream identifier specified in
element the corresponding MEME-
ADDTSReserye:indication
primitive.
ResultCode Enumeration 0 or 1 (as defined in Indicates. the result of the
Table 8-37) AP-injtiated TS setup
proecdure.
VendorSpecificlnfo A set of elements As defined in 8.4.2.28 Ze€ro or more elements.

6.3.26.11.3 When generated

This primitive is generated by the SME at the non-AP STA to-indicate to a HC that the non-AP STA has
setup a TS in response to a higher layer protocol.

6.3.26.11.4 Effect of receipt

The STA operates according to the procedures defined in 10.4.4.3.
6.3.29 Block Ack

6.3.29.2 MLME-ADDBA.request

6.3.29.2.2 Semantics of the.service primitive

Change the primitive parameter list in 6.3.29.2.2 as follows:

The primitive parameters are as follows:
MLME-ADDBA .request(

PeerSTAAddress,
DialogToken,
TID,
BlockAckPolicy,
BufferSize,
BlockAckTimeout,
ADDBAFailureTimeout,
BlockAckStartingSequenceControl,
GCRGroupAddress,

NopxndarS PPN PP
VGO PCOmICIToO

)

Copyright © 2012 IEEE. Al rights reserved. 13
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Insert the following row before the VendorSpecificInfo row in the untitled table in 6.3.29.2.2 (note that
the entire table is not shown here):

Name Type Valid range Description
GCRGroupAddress GCR Group Address As defined in 8.4.2.128 Specifies the group address
element for which a Block Ack

agreement is requested. If
the element is present, a
GCR Group Address
element is included in the
transmitted ADDBA
Request frame.

6.3.29.3 MLME-ADDBA.confirm
6.3.29.3.2 Semantics of the service primitive
Change the primitive parameter list in 6.3.29.3.2 as follows:

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

PeerSTAAddress,
DialogToken,
TID,
ResultCode,
BlockAckPolicy;
BufferSize§
BlockAckTimeout,
GCRGroupAddress,
VendorSpecificInfo

)

Insert the following row before the VendorSpecificInfo row in the untitled table in 6.3.29.3.2 (note that
the entire table is not shown hekre):

Name Type Valid range Description
GCRGroupAddress GCR Group Address As defined in 8.4.2.128 Specifies the group address
element for which a Block Ack

agreement was requested.

6.3.29:4 MLME-ADDBA.indication
6:3.29.4.2 Semantics of the service primitive
Change the primitive parameter list in 6.3.29.4.2 as follows:

The primitive parameters are as follows:

MLME-ADDBA . .indication(
PeerSTAAddress,
DialogToken,
TID,

14 Copyright © 2012 IEEE. All rights reserved.
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BlockAckPolicy,
BufferSize,
BlockAckTimeout,
GCRGroupAddress,

VerdorSpeciticinto

)

Insert the following row before the VendorSpecificInfo row in the untitled table in 6.3.29.4.2 (note that
the entire table is not shown here):

Name Type Valid range Description
GCRGroupAddress GCR Group Address As defined in 8.4.2.128 Specifies the groupaddress
element for which a Block Ack

agreement isirequested. This
element isypresent if a GCR
Group Addfess element was
included in the transmitted
ADDBA Request frame.

6.3.29.5 MLME-ADDBA.response
6.3.29.5.2 Semantics of the service primitive
Change the primitive parameter list in 6.3.29.5.2 as follows:

The primitive parameters are as follows:
MLME-ADDBA .response(

PeerSTAAddress,
DialogToken,
TID;
RésultCode,
BlockAckPolicy,
BufferSize,
BlockAckTimeout,
GCRGroupAddress.
VendorSpecificlnfo

)

Insert the following row before the VendorSpecificInfo row in the untitled table in 6.3.29.5.2 (note that
the entire table)is not shown here):

Name Type Valid range Description
GCRGroupAddress GCR Group Address As defined in 8.4.2.128 Specifies the group address
element for which a Block Ack

agreement was requested.

Copyright © 2012 IEEE. Al rights reserved. 15
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Change the title of 6.3.67 as follows:

6.3.67 DMS or GCR request and response procedure

—6.3:67 -t Generat
Change the first paragraph of 6.3.67.1 as follows:

The following MLME primitives support the signaling of DMS or GCR request and response procedure.
The informative diagram shown in Figure 6-25 depicts the DMS or GCR request and response process and is

not meant to be exhaustive of all possible protocol uses.

Change Figure 6-25 as follows:

Nen-AP STA AP or mesh STA
SME MLME MLME SME
MLME- MLME
DMSGATS request DMS Request frame DMSGATSndication

Process DMS or GCR request

MLME- MLME-
DMSGATS.confirm DMS Response frame ‘ QMSGATS.I‘CSDOI‘ISC

- o

AP or mesh STA may decide to
terminate a granted DMS or
GCR service at any time

MLME-DMSGATS-
TERM.request

MLME-BDMSGATS-

TERM.indication DMS Response frame

A
A&
I

Figure 6-25—DMS or GCR setup protocol exchange

Change the title of 6.3.67.2 as follows:
6.3.67.2-MLME-BMSGATS.request

6.3.67.2.2 Semantics of the service primitive
Change 6.3.67.2.2 as follows:

The primitive parameters are as follows:
MLME-DMSGATS.request(

PeerSTAAddress,
Dialog Token,
DMSRequest

)

16 Copyright © 2012 IEEE. All rights reserved.
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Name Type Valid range Description
PeerSTA Address MAC Address Any valid individual Specifies the address of the
MAC address peer MAC entity with which
toperformr the DM SorGER-
process.
Dialog Token Integer 1-255 The Dialog Token to identify

the DMS or GCR request
and response transaction.

DMSRequest DMS Request element As defined in 8.4.2.90 Specifies group addressed
frames and parameters for:
the requested DMS onGCR
stream.

Change the title of 6.3.67.3 as follows:

6.3.67.3 MLME-BMSGATS.confirm

6.3.67.3.1 Function

Change 6.3.67.3.1 as follows:

This primitive reports the result of a DMS or GCR procedure.
6.3.67.3.2 Semantics of the service primitive

Change 6.3.67.3.2 as follows:

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

PeerSTAAddress,
Dialog Token,
DMSResponse
)
Name Type Valid range Description

PeerSTAAddress MAC Address Any valid individual Specifies the address of the

MAC address peer MAC entity with which
to perform the DMS or GCR
process.

Dialog-Token Integer 1-255 The Dialog Token to identify
the DMS or GCR request
and response transaction.

DMSResponse DMS Response element | As defined in 8.4.2.91 Specifies the status returned
by the AP responding to the
STA’s requested DMS or_
GCR stream.

Copyright © 2012 IEEE. Al rights reserved. 17
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6.3.67.3.3 When generated

Change 6.3.67.3.3 as follows:

Thisprimitive s generated by thie MEME a5z Tesuttof am MEME-BDMSGATS Tequest amd-imdicatesthe
results of the request.

This primitive is generated when the MLME-BMSGATS request contains invalid parameters, when a
timeout or failure occurs, or when the STA receives a DMS Response frame from the AP.

Change the title of 6.3.67.4 as follows:

6.3.67.4 MLME-BMSGATS.indication
6.3.67.4.2 Semantics of the service primitive
Change 6.3.67.4.2 as follows:

The primitive parameters are as follows:
MLME-BDMSGATS.indication(

PeerSTAAddress,
DialogToken,
DMSRequest
)
Name Type Valid range Description

PeerSTAAddress MACAddress Anydyalid individual | The address of the non-AP STA MAC

MAC address entity from which a DMS Request
frame was received.

DialogToken Integer 1-255 The Dialog Token to identify the
DMS or GCR request and response
transaction.

DMSRequest DMS Request As defined in Specifies group addressed frames for

element 8.4.2.90 the requested DMS or GCR stream.

Change the title of 6.3.67.5 as follows:
6.3.67.5 MLME-BMSGATS.response
6.3.67.5.1_Function

Change 6.3.67.5.1 as follows:

This primitive is generated in response to an MLME-BMSGATS.indication requesting a DMS Response
frame be sent to a non-AP STA.

18 Copyright © 2012 IEEE. All rights reserved.
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6.3.67.5.2 Semantics of the service primitive
Change 6.3.67.5.2 as follows:
Theprimitive parameters are as fotows:
MLME-DMSGATS.response(
PeerSTAAddress,
DialogToken,
DMSResponse
)
Name Type Valid range Description
PeerSTAAddress MACAddress Any valid individual | The address of the non-ARSTA MAC
MAC address entity from which a DMS Request
frame was received.
DialogToken Integer 1-255 The Dialog Token to identify the
DMS or GCR request and response
transaction.
DMSResponse DMS Response As defined in Specifies'the status returned by the AP
element 8.4.2.91 reSpanding to the STA’s requested
DMS or GCR stream.

6.3.67.5.3 When generated
Change 6.3.67.5.3 as follows:

This primitive is generated by the SME in response*to an MLME-DMSGATS.indication requesting a DMS
Response be sent to a non-AP STA.

Change the title of 6.3.67.6 as follows:
6.3.67.6 MLME-BMSGATS-TERM.request
6.3.67.6.1 Function

Change 6.3.67.6.1 as.follows:

This primitive fequests the transmission of a DMS Response frame to ren-AP-STAs to terminate a granted
DMS _or GCRuservice.

6.3.67.6.2 Semantics of the service primitive
Change 6.3.67.6.2 as follows:
The primitive parameters are as follows:

MLME-DMSGATS-TERM.request(
PeerSTAAddress,

DialooToken
[=J

DMSResponse
)

Copyright © 2012 IEEE. Al rights reserved. 19
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Name Type Valid range Description
PeerSTAAddress MACAddress Any valid individual The address of the non-AP
MAC address STA MAC entity from
which a DMS Request frame
was received.
DialogToken Integer 0 Set to 0 for an autonomous
DMS Response frame.
DMSResponse DMS Response element | As defined in 8.4.2.91 Specifies the requested DMS
or GCR stream that is
cancelled by the AP.
6.3.67.6.3 When generated
Change 6.3.67.6.3 as follows:
This primitive is generated by the SME to terminate DMS or GCR service.
Change the title of 6.3.67.7 as follows:
6.3.67.7 MLME-BMSGATS-TERM.indication
6.3.67.7.2 Semantics of the service primitive
Change 6.3.67.7.2 as follows:
The primitive parameters are as follows:
MLME-DMSGATS-TERM.indication(
PeerSTAAddress,
DialogToken,
DMSResponse
)
Name Type Valid range Description
PeerSTA Address MAC Address Any valid individual Specifies the address of the
MAC address peer MAC entity with which
to perform the DMS or GCR
process.
DialogToken Integer 0 Set to 0 for an autonomous
DMS Response frame.
DMSResponse DMS Response element | As defined in 8.4.2.91 Specifies the requested DMS
or GCR stream that is
cancelled by the AP.

20 Copyright © 2012 IEEE. All rights reserved.
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6.3.72 QoS Map Set element management

6.3.72.2 MLME-QoSMap.request

Change the primitive parameter list in 6.3.72.2.2 as follows:

MLME-QoSMap.request (
Non-APSTAAddress,
QoSMapSet,
IntraAccessCategoryPriority

)

Insert the following row after the QoSMapSet row of the untitled table in 6.3.72.2.2 (note that entire table
is not shown here):

Name Type Valid range Description

IntraAccessCategoryPriority | Intra-Access Category As defined in 8.4.2.123 Specifies the intra-AC
Priority element priorities the STA should
use. The parameter is
present only if
dot11SCSActivated is true.

6.3.72.3 MLME-QoSMap.indication

6.3.72.3.2 Semantics of the service primitive

Change the primitive parameter list in 6.3.72:3.2 as follows:
MLME-QoSMap.indication (

QoSMapSet,
IntraAccessCategoryPriority

)

Insert the following row dfter the QoSMapSet row of the untitled table in 6.3.72.3.2 (note that the entire
table is not shown here):

Name Type Valid range Description
IntraAccessCategoryPriority | Intra-Access Category As defined in 8.4.2.123 Specifies the intra-AC
Priority element priorities the STA should
use.

Copyright © 2012 IEEE. Al rights reserved. 21
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Insert the following subclauses, 6.3.84 to 6.3.88.3.4 (including Figure 6-25a), after 6.3.83.8.4:

6.3.84 SCS request and response procedure

—6:3:84:tGeneral

SME

Non-AP STA
MLME

MLME-
SCS.request

Y

SCS Request frame

AP

MLME

MLME-
SCS.indication

The following MLME primitives support the signaling of the SCS request and response procedure. The
informative diagram shown in Figure 6-25a depicts the SCS request and response process and is not meant
to be exhaustive of all possible protocol uses.

SME

MLME-
SCS.confirm

SCS Response frame

P
-

Progess SCS request

Ml ME-
SCS.response

f

MLME-SCS-
TERM.indication

)

A

SCS Resgponse frame

AP might decide to terminate a
granted SCS at any time

MLME-SCS-
TERM.request

y

Figure 6-25a—Example SCS setup and termination protocol exchange

6.3.84.2.1 Function

6.3.84.2 MLME-SCSrequest

6.3.84:2:2 Semantics of the service primitive

Theprimitive parameters are as follows:
MLME-SCS.request(

PeerSTAAddress,
DialogToken,
SCSRequest

AY

This primitive-requests transmission of an SCS Request frame to an AP.

22
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Name Type Valid range Description
PeerSTA Address MAC Address Any valid individual Specifies the address of the
MAC address peer MAC entity with which

to-perfornrthe-SESprocess:

DialogToken Integer 1-255 The dialog token to identify
the SCS request and
response transaction.

SCSRequest SCS Descriptor element | SCS Descriptor Specifies frame classifiers
element, as defined in and priority for the requested
8.4.2.124 SCS stream.

6.3.84.2.3 When generated

This primitive is generated by the SME to request that a SCS Request frame be sent to the, AP with which the
STA is associated.

6.3.84.2.4 Effect of receipt

On receipt of this primitive, the MLME constructs a SCS Request actiol management frame. The STA then
attempts to transmit this frame to the AP with which the STA is associated.

6.3.84.3 MLME-SCS.confirm

6.3.84.3.1 Function

This primitive reports the result of a SCS procedure:
6.3.84.3.2 Semantics of the service primitive

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

ResultCode,

PeerSTAAddress,

DialogToken,

SCSResponse

)

Name Type Valid range Description
ResultCode Enumeration SUCCESS, DECLINED, Reports the outcome of a

TCLAS PROCESSING request to send a SCS
NOT_ SUPPORTED, Request frame.

INSUFFICIENT _TCLAS
PROCESSING, TIMEOUT

PeerSTAAddress MAC Address Any valid individual MAC Specifies the address of the
address peer MAC entity with
which to perform the SCS
process.
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Name Type Valid range Description
DialogToken Integer 1-255 The dialog token to identify
the SCS request and
TCSPOTIST TAITSaC oI
SCSResponse SCS Status duple SCS Status duple, as defined | Specifies the status returned
in 8.5.19.3 by the AP responding to the
STA’s requested SCSID.

6.3.84.3.3 When generated

This primitive is generated by the MLME as a result of an MLME-SCS.request primitive and indicates the
results of the request.

This primitive is generated when the MLME-SCS.request primitive contains invalid-parameters, when a
timeout or failure occurs, or when the STA receives a SCS Response frame from the ‘AP:

6.3.84.3.4 Effect of receipt

On receipt of this primitive, the SME should operate according to the procedure in 10.26.2.
6.3.84.4 MLME-SCS.indication

6.3.84.4.1 Function

This primitive indicates that an SCS Request frame wasreceived from a non-AP STA.
6.3.84.4.2 Semantics of the service primitive

The primitive parameters are as follows:
MLME-SCS.indication(

PeerSTAAddress,
DialogToken,
SCSRequest
)
Name Type Valid range Description
PeerSTA Address MACAddress Any valid individual The address of the non-AP
MAC address STA MAC entity from
which an SCS Request
frame was received.
DrialogToken Integer 1-255 The dialog token to identify
the SCS request and
response transaction.
SCSRequest SCS Descriptor element | SCS Descriptor Specifies frame classifiers
element, as defined in and priority for the requested
8.4.2.124 SCS stream.
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6.3.84.4.3 When generated

This primitive is generated by the MLME when a valid SCS Request frame is received.

—6:3: 8444 Effectof receipt
On receipt of this primitive, the SME should operate according to the procedure in 10.26.2.
6.3.84.5 MLME-SCS.response
6.3.84.5.1 Function

This primitive is generated in response to an MLME-SCS.indication primitive requesting an SCS\Response
frame be sent to a non-AP STA.

6.3.84.5.2 Semantics of the service primitive

The primitive parameters are as follows:
MLME-SCS.response(

PeerSTAAddress,
DialogToken,
SCSResponse
)
Name Type Valid range Description

PeerSTAAddress MACAddress Any valid individual The address of the non-AP

MAC address STA MAC entity from
which a SCS Request frame
was received.

DialogToken Integer 1-255 The dialog token to identify
the SCS request and
response transaction.

SCSResponse SCS-Status duple SCS Status duple, as Specifies the status returned

defined in 8.5.19.3 by the AP responding to the
STA’s requested SCSID.

6.3.84.5.3 When generated

This primitive is generated by the SME in response to an MLME-SCS.indication primitive requesting an
SCS Response frame be sent to a non-AP STA.

6.3.84.5.4 Effect of receipt

On receipt of this primitive, the MLME constructs a SCS Response frame. The STA then attempts to
transmit this frame to the non-AP STA indicated by the PeerSTA Address parameter.

6.3.84.6 MLME-SCS-TERM.request

6.3.84.6.1 Function

This primitive requests the transmission of a SCS Response frame to a non-AP STA to terminate an
established SCS stream.
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6.3.84.6.2 Semantics of the service primitive

The primitive parameters are as follows:
MLME-SCS-TERM.request(

PeerSTAAddreSS;

DialogToken,
SCSResponse
)
Name Type Valid range Description
PeerSTAAddress MACAddress Any valid individual The address of the non-AP
MAC address STA MAC entity to,which
the SCS Response frame is
to be sent.
DialogToken Integer 0 Set to O-for,an autonomous
SCS Response frame.
SCSResponse SCS Status duple SCS Status duple, as Specifies the requested
defined in 8.5.19.3 SCSID that is cancelled by
the AP.

6.3.84.6.3 When generated
This primitive is generated by the SME to terminate an SCS Stream.
6.3.84.6.4 Effect of receipt

On receipt of this primitive, the MLME construets an SCS Response frame. The STA then attempts to
transmit this frame to the non-AP STA indicated by the PeerSTAAddress parameter.

6.3.84.7 MLME-SCS-TERM.indication

6.3.84.7.1 Function

This primitive is generated by;the MLME when a valid unsolicited SCS Response frame is received.
6.3.84.7.2 Semantics-of the service primitive

The primitive parameters are as follows:
MLME-SCSTERM.indication(
ResultCode,
DialogToken,
SCSResponse

)
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Name Type Valid range Description

ResultCode Enumeration SUCCESS, FAILURE Indicates the result of the
MLME-SCS-TERM.request

PHIIHUVC.

DialogToken Integer 0 Set to 0 for an autonomous
SCS Response frame.

SCSResponse SCS Status duple SCS Status duple, as Specifies the requested
defined in 8.5.19.3 SCSID that is cancelled by
the AP.

6.3.84.7.3 When generated

This primitive is generated when the STA receives an unsolicited SCS Response frame from the AP.
6.3.84.7.4 Effect of receipt

On receipt of this primitive, the SME should operate according to the procedur¢’in 10.26.2.

6.3.85 QLoad report management

6.3.85.1 General

The QLoad report management primitives support the process-of QLoad reporting between APs as described
in 10.27.2.

6.3.85.2 MLME-QLOAD.request
6.3.85.2.1 Function
This primitive is used by an AP to transmit a QLoad Request frame to a specified AP.
6.3.85.2.2 Semantics of the service primitive
The primitive parameters are,as follows:
MLME-QLOAD.request(
PeerMACAddress,

DialogToken,
Protected

)
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Name

Type Valid range

Description

PeerMACAddress

MACAddress Any valid individual

MAC address

The address of the peer
MAC entity to which the

QLUdL‘l chucbl fld.ulc ib
sent.

DialogToken

Integer 1-255

Specifies a number unique to
the MLME-QLOAD.request
primitive.

Protected

Boolean true, false

If true, the request is sent
using the Protected QLoad
Request frame. If false, the
request is sent using the
QLoad Request frame.

6.3.85.2.3 When generated

This primitive is generated by the SME at an AP to request the transmission of\d QLoad Request frame to
the AP indicated by the PeerMACAddress parameter.

6.3.85.2.4 Effect of receipt

On receipt of this primitive, the MLME constructs a QLoad~-Request action management frame if the
Protected parameter is false or a Protected QLoad Request frame“if the Protected parameter is true. The AP
then attempts to transmit this frame to the AP indicated by the'PeerMACAddress parameter.

6.3.85.3 MLME-QLOAD.confirm

6.3.85.3.1 Function

This primitive reports the result of a requéstto send a QLoad Request frame.

6.3.85.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-QLOAD.confitm(

ResultCode,
PeerMACAddress,
DialogToken,
Protected,
QLoadReport
)
Name Type Valid range Description
ResultCode Enumeration SUCCESS, Reports the outcome of a
UNSPECIFIED FAILURE | QLoad request.
PeerMACAddress MACAddress Any valid individual MAC The address of the peer
address MAC entity to which the

QLoad Request frame was
sent.

28
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Name Type Valid range Description
DialogToken Integer 0-255 Specifies a number unique to
the QLoad Report request

dll(.‘l ICDPUIISE arnsdc l.iUIl Oor'v
when an unsolicited report
was sent.

Protected Boolean true, false If true, the response was sent
using the Protected QLoad
Report frame. If false, the
response was sent using the

QLoad Report frame.
QLoadReport Set of reports, each | Set of reports, each as Set of reports, each\as
as defined in the defined in the QLoad Report | defined in the QLoad Report
QLoad Report element element.

element

6.3.85.3.3 When generated

This primitive is generated by the MLME as a result of an MLME-QLOAD.fequest primitive indicating the
results of that request. This primitive is generated when an MLME-QLOAD.request primitive contains
invalid parameters or when the STA receives a response in the forin” of a QLoad Report frame in the
corresponding Robust AV Streaming Action frame.

6.3.85.3.4 Effect of receipt
The SME is notified of the results of the QLoad request procedure.
The SME should operate according to the procedutes defined in 10.27.2.
6.3.85.4 MLME-QLOAD.indication
6.3.85.4.1 Function
This primitive indicates that a QE-oad Request frame has been received.
6.3.85.4.2 Semantics of'the service primitive
The primitive parameters are as follows:

MLME-QLOAD.indication(

PeerMACAddress,

DialogToken,
Protected

)
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Name Type Valid range Description

PeerMACAddress MACAddress Any valid individual The address of the peer
MAC address MAC entity from which the

\,(LUdL‘l chucm fldlllc wdd
received.

DialogToken Integer 1-255 Specifies a number unique to
the MLME-QLOAD.request
primitive.

Protected Boolean true, false If true, the request was sent
using the Protected QLoad
Request frame. If false, the
request was sent using the
QLoad Request frame.

6.3.85.4.3 When generated
This primitive is generated by the MLME when a valid (Protected) QLoad Request-frame is received.
6.3.85.4.4 Effect of receipt

On receipt of this primitive, the SME either rejects the request or commiénces the transaction as described in
10.27.2.

6.3.85.5 MLME-QLOAD.response
6.3.85.5.1 Function

This primitive is used by an AP to transmit a Qlboad Report frame to a specified AP in response to a QLoad
Request frame.

6.3.85.5.2 Semantics of the service'primitive

The primitive parameters are as follows:
MLME-QLOAD.response(

PeerMACAddress,
DialogToken,
Protected,
QLoadReport
)
Name Type Valid range Description
PeerMACAddress MACAddress Any valid individual The address of the peer
MAC address MAC entity to which the
QLoad Report frame is sent.
DialogToken Integer 0-255 The dialog token of the
matching MLME-
QLOAD.indication
primitive or 9w serding
an unsolicited report.
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Name Type Valid range Description
Protected Boolean true, false If true, the response is sent

using the Protected QLoad

Reportframe—1f fatse; the
response is sent using the

QLoad Report frame.
QLoadReport Set of reports, each as Set of reports, each as Set of reports, each as
defined in the QLoad defined in the QLoad defined in the QLoad Report
Report element Report element element.

6.3.85.5.3 When generated

This primitive is generated by the SME at an AP in response to the reception of a QLoad\Request frame
from the AP indicated by the PeerMACAddress parameter.

6.3.85.5.4 Effect of receipt

On receipt of this primitive, the MLME constructs a QLoad Report actien/management frame if the
Protected parameter is false or a Protected QLoad Report frame if the Protected parameter is true. The AP
then attempts to transmit this frame to the other AP indicated by the PeéerMACAddress parameter.

6.3.86 HCCA TXOP advertisement management
6.3.86.1 General

The TXOP advertisement management primitives support the process of TSPEC schedule negotiation
between APs, as described in 10.27.

6.3.86.2 MLME-TXOPADVERTISEMENT.request

6.3.86.2.1 Function

This primitive is used by an AP to, transmit an HCCA TXOP advertisement to a specified AP.
6.3.86.2.2 Semantics of'the service primitive

The primitive parameters are as follows:
MLME-TXOPADVERTISEMENT.request(
PeerMACAddress,
DialogToken,
Protected,
ActiveTXOPReservations,
PendingTXOPReservations

)
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Name

Type

Valid range

Description

PeerMACAddress

MACAddress

Any valid individual
MAC address

The address of the peer
MAC entity to which the

FHROPAdvertisement frame
18 sent.

Specifies a number unique to
the
TXOPAdvertisement.request
primitive.

DialogToken Integer 0-255

Protected Boolean true, false If true, the request is sent
using the Protected HCCA
TXOP Advertiseméntyframe.
If false, the requestis sent
using the HCCA-TXOP

Advertisement frame.

ActiveTXOPReservations TXOP Reservation As defined in 8.4.1.43 Specifiesthe HCCA TXOPs

thatdiave been created.

PendingTXOPReservations TXOP Reservation As defined in 8.4.1.43 Specifies the HCCA TXOPs

that are in the process of
being created.

6.3.86.2.3 When generated

This primitive is generated by the SME at an AP to request d.(Protected) HCCA TXOP Advertisement frame
be sent to the AP indicated by the PeerMACAddress pardmeter.

6.3.86.2.4 Effect of receipt

On receipt of this primitive, the MLME constructs an HCCA TXOP Advertisement frame if the Protected
parameter is false or constructs a ProtectedHCCA TXOP Advertisement frame if the Protected parameter is
true. This frame is then scheduled fortransmission.

6.3.86.3 MLME-TXOPADVERTISEMENT.confirm

6.3.86.3.1 Function

This primitive repotts the result of a request to perform HCCA TXOP negotiation.
6.3.86.3.2 Semantics of the service primitive

The prifitive parameters are as follows:
MEME-TXOPADVERTISEMENT.confirm(

ResultCode,
PeerMACAddress,
DialogToken,
Protected,
AlternateSchedule,
AvoidanceRequest

)
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Name Type Valid range Description
ResultCode Enumeration SUCCESS, Reports the outcome of a
TS _SCHEDULE request to send a TXOP
CONTFLEIET; advertisementdicatestie
UNSPECIFIED FAILURE | results of the corresponding
MLME-
TXOPADVERTISE.request
primitive.
PeerMACAddress MACAddress Any valid individual MAC The address of the peer
address MAC entity from which the

Scheduled TXOP Response
frame was received.

DialogToken Integer 0-255 The dialog token to/identify
the scheduled TXOP

advertisement and scheduled
TXOP response transaction.

Protected Boolean true, false If trye, the response was sent
using the Protected HCCA
TXOP Response frame. If
false, the response was sent
using the HCCA TXOP
Response frame.

AlternateSchedule TXOP Reservation As defined in 8/4.1.43 Specifies an alternate TXOP
when status code is nonzero.

AvoidanceRequest TXOP Reservation As defingdyin 8.4.1.43 Specifies a TXOP to avoid
when status code is nonzero.

6.3.86.3.3 When generated

This primitive is generated by the MLME"as a result of an MLME-TXOPADVERTISEMENT.request
primitive indicating the results of.sthat request. This primitive is generated when an MLME-
TXOPADVERTISEMENT.request\primitive contains invalid parameters, when the STA receives a
response in the form of an HCCA.IXOP Response frame in the corresponding Public Action frame, or when
the STA receives a response in the form of a Protected HCCA TXOP Response frame in the corresponding
frame.

6.3.86.3.4 Effect of receipt

On receipt ofthis-primitive, the SME performs the behavior defined in 10.27.3.

6.3.86.4 MLME-TXOPADVERTISEMENT.indication

6.3.86.4.1 Function

This primitive indicates that an HCCA TXOP Advertisement frame has been received from a peer entity.

6.3.86.4.2 Semantics of the service primitive

T e primitive parammeters arc as {011ows:
MLME-TXOPADVERTISEMENT.indication(
PeerMACAddress,
DialogToken,
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Protected,
ActiveTXOPReservations,
PendingTXOPReservations

)

Name Type Valid range Description

PeerMACAddress MACAddress Any valid individual The address of the peer
MAC address MAC entity from which the
HCCA TXOP
Advertisement frame was
sent.

DialogToken Integer 0-255 Specifies a number unique to
the MLME-
TXOPADVERTISEMENT.r
equest primitive.

Protected Boolean true, false If tru€)the request was sent
usingthe Protected HCCA
TXOP Request frame. If
false, the request was sent
using the HCCA TXOP
Request frame.

ActiveTXOPReservations TXOP Reservation As defined in 84343 Specifies the HCCA TXOPs
that have been created.

PendingTXOPReservations TXOP Reservation As definedin 8.4.1.43 Specifies the HCCA TXOPs
that are in the process of
being created.

6.3.86.4.3 When generated
This primitive is generated by the MLME%yhen a valid HCCA TXOP Advertisement frame is received.
6.3.86.4.4 Effect of receipt
On receipt of this primitive,.the SME performs the behavior defined in 10.27.3.
6.3.86.5 MLME-TXOPADVERTISEMENT.response
6.3.86.5.1 Function
This primitiveis used by an AP to transmit an HCCA TXOP Response frame to a specified AP.
6.3.86,5.2 Semantics of the service primitive
The primitive parameters are as follows:

MLME-TXOPADVERTISEMENT.response(

PeerMACAddress,

DialogToken,
Protected,

StatusCode,
ScheduleConflict,
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AlternateSchedule,
AvoidanceRequest
)
Name Type Valid range Description
PeerMACAddress MACAddress Any valid individual The address of the peer
MAC address MAC entity to which the
HCCA TXOP Response
frame is sent.
DialogToken Integer 0-255 The dialog token to identify
the TXOP advertisementand
TXOP response trafisaction.
Protected Boolean true, false If true, the respense is sent
using the Protected HCCA
TXOP Response frame. If
falsethe response is sent
usifigithe HCCA TXOP
Response frame.
StatusCode Enumeration SUCCESS, The result of checking the
TS SCHEDULE TXOP reservation from the
CONFLICT (as defined | corresponding TXOP
in 8.4.1.9) advertisement.
ScheduleContflict Integer l-number of- TXOP The TXOP reservation from
reservations the HCCA TXOP
Advertisement frame that
conflicts with an existing or
in-progress schedule.
AlternateSchedule TXOP Reservation As defined in 8.4.1.43 Specifies an alternate TXOP
when status code is nonzero.
AvoidanceRequest TXOP Reseryation As defined in 8.4.1.43 Specifies a TXOP to avoid
when status code is nonzero.

6.3.86.5.3 When generated

This primitive is generatéd by the SME at an AP to request the sending of an HCCA TXOP Response frame
to another AP indicated*by the PeerMACAddress parameter.

6.3.86.5.4 Effect of receipt

On receipt of this primitive, the MLME constructs an HCCA TXOP Response frame if the Protected
parameter)is false or constructs a Protected HCCA TXOP Response frame if the Protected parameter is true.
The AP then attempts to transmit this frame to the AP indicated by the PeerMACAddress parameter.

6.:3.87 Group membership management

6.3.87.1 General

The group membership primitives support the process of group membership requesting and reporting

between an AP and its associated STAs as described in 10.23.15.3.2.
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6.3.87.2 MLME-GROUP-MEMBERSHIP.request

6.3.87.2.1 Function

Thisprimitive s used by am AP to imitiate @ Group Membership Request frame toa specificd associated

STA.
6.3.87.2.2 Semantics of the service primitive

The primitive parameters are as follows:
MLME-GROUP-MEMBERSHIP.request(

PeerMACAddress,
DialogToken
)
Name Type Valid range Description
PeerMACAddress MACAddress Any valid individual The'address of the peer
MAC address MAC entity to which the
Group Membership Request
frame is to be sent.
DialogToken Integer 0-255 Specifies a number unique to
the MLME-GROUP-
MEMBERSHIP.request
primitive.

6.3.87.2.3 When generated

This primitive is generated by the SME at an ‘AP to request the sending of a Group Membership Request
frame to the associated STA indicated by the®PeerMACAddress parameter.

6.3.87.2.4 Effect of receipt

On receipt of this primitive, theyMLME constructs a Group Membership Request frame. The AP then
attempts to transmit this frame to the STA indicated by the PeerMACAddress parameter.

6.3.87.3 MLME-GROUP-MEMBERSHIP.confirm

6.3.87.3.1 Funetion

This primjtiye teports the result of a request for a STA’s group membership.

6.3.87.3.2 Semantics of the service primitive

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

ResultCode,
GroupAddress

)
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Name Type Valid range Description
ResultCode Enumeration SUCCESS, Reports the outcome of a
UNSPECIFIED FAILURE | group membership request.
GroupAddress MAC Address Any valid MAC address that | Zero or more MAC
has the Individual/Group addresses that correspond to
Address bit set the contents of the

dot11GroupAddressesTable
of the STA that responded to
the group address request.

6.3.87.3.3 When generated

This primitive is generated by the MLME as a result of an MLME-GROUP-MEMBERSHIP.request
primitive indicating the results of that request.

This primitive is generated when an MLME-GROUP-MEMBERSHIP.request primitive contains invalid
parameters or when the STA receives a response in the form of a Group Membetship Response frame in the
corresponding Robust Action frame from the associated STA.

6.3.87.3.4 Effect of receipt

The SME is notified of the results of the group membership request-procedure.

The SME should operate according to the procedures definedyin 10.23.15.3.2.

6.3.87.4 MLME-GROUP-MEMBERSHIP.indication

6.3.87.4.1 Function

This primitive indicates that a Group Membership Request frame has been received from a peer entity.

6.3.87.4.2 Semantics of the service primitive

The primitive parameters are as follows:
MLME-GROUP-MEMBERSHIP.indication(

PeerMACAddress,
DialogToken
)
Name Type Valid range Description
PeerMACAddress MACAddress Any valid individual The address of the peer
MAC address MAC entity from which the
Group Membership Request
frame was sent.
DialogToken Integer 0-255 Specifies a number unique to
the MLME-GROUP-
MEMBERSHIP primitive.
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6.3.87.4.3 When generated

This primitive is generated by the MLME when a valid Group Membership Request frame is received.

—6:3: 8744 Effectof receipt

On receipt of this primitive, the SME performs the behavior defined in 10.23.15.3.2.
6.3.87.5 MLME-GROUP-MEMBERSHIP.response

6.3.87.5.1 Function

This primitive responds to the request for the contents of the group address table by a specified STAjs MAC
entity.

6.3.87.5.2 Semantics of the service primitive

The primitive parameters are as follows:
MLME-GROUP-MEMBERSHIP.response(

PeerMACAddress,
DialogToken,
GroupAddress
)
Name Type Valid range Description
PeerMACAddress MACAddress Any valid individual The address of the peer
MAC address MAC entity to which the
Group Membership
Response frame is sent.
DialogToken Integer 0-255 Specifies a number unique to
the MLME-GROUP-
MEMBERSHIP primitive.
GroupAddress MAG-Address Any valid MAC address | Zero or more MAC
that has the Individual/ addresses that correspond to
Group Address bit set the contents of the
dot11GroupAddressesTable
of the STA that is
responding to the group
address request.

6.3.87.5.3. When generated

Thisyptrimitive is generated by the MLME as a result of an MLME-GROUP-MEMBERSHIP.indication
primitive.

6.3.87.5.4 Effect of receipt

On receipt of this primitive, the SME performs the behavior defined in 10.23.15.3.2.
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6.3.88 AP PeerKey management

6.3.88.1 General

The AP PeerkKey Tmamageemt primitives support thie AP Peerkey protocot to provide SesSiom TSt icatiorn
and data confidentiality for an AP-to-AP connection, as described in 11.10.

6.3.88.2 MLME-APPEERKEY.request

6.3.88.2.1 Function

This primitive is used by an AP to transmit a public key to a specified AP and to request the peer’s public
key.

6.3.88.2.2 Semantics of the service primitive

The primitive parameters are as follows:
MLME-APPEERKEY .request(

PeerMACAddress,
RequestType,
Group,
PublicKey
)
Name Type Valid range Description
PeerMACAddress MACAddress Any valid individual The address of the peer
MAC address MAC entity to which the
Public Key frame is sent.
RequestType Integer As defined in Specifies the type of request.
Table 8-221c
Group Finite Cyglic Group As defined in 8.4.1.40 Specifies cyclic group from
field which the public key was
generated.
PublicKey Scalar field As defined 8.4.1.39 The public key of the AP
sending this Public Key
frame.

6.3.88.2.3 When generated

This primitive is generated by the SME at an AP to request the sending of a Public Key frame to another AP
indieated by the PeerMACAddress parameter.

6.3.88.2.4 Effect of receipt

On receipt of this primitive, the MLME constructs a Public Key frame. The AP then attempts to transmit this
frame to the AP indicated by the PeerMACAddress parameter.
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6.3.88.3 MLME-APPEERKEY. .indication

6.3.88.3.1 Function

Thisprimitive tdicates thatz Pubtic Key frame s beem received fronT a peer entity-
6.3.88.3.2 Semantics of the service primitive

The primitive parameters are as follows:
MLME-APPEERKEY .indication(

PeerMACAddress,
RequestType,
Group,
PublicKey
)
Name Type Valid range Description
PeerMACAddress MACAddress Any valid individual Thte address of the peer
MAC address MAC entity from which the
Public Key frame has been
received.
RequestType Integer As defined in Specifies the type of request.
Table 8-221¢
Group Finite Cyclic Group As defined in 8.4.1.40 Specifies cyclic group from
field which the public key was
generated.
PublicKey Scalar field As defined 8.4.1.49 The public key of the AP
that sent this Public Key
frame.

6.3.88.3.3 When generated
This primitive is generated by the'MLME when a valid Public Key frame is received.
6.3.88.3.4 Effect of receipt

On receipt of thisprimitive, the SME performs the behavior defined in 11.10.
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8. Frame formats

8.2 MAC frame formats

8.2.4 Frame fields

8.2.4.1 Frame Control field

8.2.4.1.8 More Data field

Change the seventh paragraph of 8.2.4.1.8 as follows:

The More Data field is set to 1 in group addressed frames transmitted by the AP when additional group
addressed bufferable units (BUs) that are not part of an active GCR-SP remain to be transmitted by the AP
during this beacon interval. The More Data field is set to 0 in group addressed frames transthitted by the AP

when no more group addressed BUs that are not part of an active GCR-SP remain teybe)transmitted by the
AP during this beacon interval and in all group addressed frames transmitted by nonsAP STAs.

Insert the following paragraph after the seventh paragraph of 8.2.4.1.8:

The More Data field is set to 1 in group addressed frames transmitted\by the AP when additional group
addressed BUs that are part of an active GCR-SP remain to be transmitted by the AP during this GCR-SP.
The More Data field is set to 0 in group addressed frames transmitted by the AP when no more group
addressed BUs that are part of an active GCR-SP remain to be transmitted by the AP during this GCR-SP.

8.2.4.4 Sequence Control field
8.2.4.4.2 Sequence Number field
Change the last paragraph of 8.2.4.4.2 as follows:

Each fragment of an MSDU or MMPDIcontains a copy of the sequence number assigned to that MSDU or
MMPDU. The sequence number t€mains constant in all retransmissions of an MSDU, MMPDU, or
fragment thereof, except when the MSDU is delivered via both DMS and group addressed delivery via
NoAck, GCR unsolicited retry.,vor GCR Block Ack retransmission policies. In such cases, the sequence
numbers assigned to the. MSDUs (re)transmitted using group addressed delivery need not match the
sequence number of thé corresponding individually addressed A-MSDUs delivered via DMS.

8.2.4.5 QoS Control field

8.2.4.5.3 EOSP (end of service period) subfield

Insertthe following paragraph at the end of 8.2.4.5.3:

If dotl 1RobustAVStreaminglmplemented is true, then the HC sets the EOSP field to 1 in a GCR-SP group
addressed frame in order to indicate that no more GCR-SP frames of that group address are to be transmitted

by the AP until the next scheduled SP for this GCR-SP stream. The EOSP field is set to 0 in a group
addressed frame delivered using the GCR-A procedures described in 10.23.15.3.8.

0.4.4.0 A1 Control 1ield

Change Figure 8-5 as shown:
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BO B15 B16 B17 B18 B19 B20 B21 B22 B23 B24 B25 B28B29 B29 B30 B31
Link I I RDG/
: Calibration Calibration Csl/ NDP AC
A%aopgﬁ,g?n Position Sequence Reserved Steering Announcement Reserved DE| Constraint %05%
Bits: 16 2 2 2 2 1 54 1 1 1

Figure 8-5—HT Control field

Insert the following paragraph after the tenth paragraph (“The NDP Announcement subfield ...”) of.

8.2.4.6:

The DEI subfield is 1 bit in length and is set by the transmitting STA to indicate the suitability of the
corresponding MSDU or A-MSDU to be discarded if there are insufficient resources at the recgiving STA. If
there are insufficient resources, a STA that receives an MPDU whose DEI subfield is equalte I carrying all
or part of an MSDU or A-MSDU should discard the MSDU or any MSDUs contained within the A-MSDU
in preference to MSDUs carried in MPDUs whose DEI subfield is equal to 0. See 10:26:2. In an MMPDU,
the DEI subfield is reserved. The mechanisms for determining whether the resotir¢es are insufficient or

when to discard MSDUs or A-MSDUs are beyond the scope of this standard.

8.3 Format of individual frame types
8.3.1 Control frames

8.3.1.8 BlockAckReq frame format
8.3.1.8.1 Overview

Change Figure 8-20 as indicated:

BO B1 B2 B3 B3B4 B11 B12 B15
BAR Ack 4 Compressed
Policy MultixTiD Bitmap GCR Reserved TID_INFO
Bits: 1 1 1 1 98 4

Figure 8-20—BAR Control field

Change the seventh paragraph of 8.3.1.8.1 as indicated:

The values of the Multi-TID, and-Compressed Bitmap, and GCR subfields determine which of three-four

possible BlockAckReq frame variants is represented, as indicated in Table 8-16.
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Table 8-16—BlockAckReq frame variant encoding

IEEE
2012

sul\l/)lil'llila::i:{':l]l)ue Co?upJEZigdvflﬁLnap subﬁ(::lCTlffalue BlockAckReq frame variant
0 0 0 Basic BlockAckReq
0 1 0 Compressed BlockAckReq
1 0 0 Reserved
1 1 0 Multi-TID BlockAckReq
0 0 1 Reserved
0 1 1 GCR BlockAckReq
1 0 1 Reserved
1 1 1 Reservéd

Insert the following subclause, 8.3.1.8.5 (including Figure 8-23a), ufter 8.3.1.8.4:

8.3.1.8.5 GCR BlockAckReq variant

The TID _INFO subfield of the BAR Control field of the/{GCR BlockAckReq frame is set to 0.

The BAR Information field of the GCR BlockAckReq frame contains the Block Ack Starting Sequence
Control subfield and GCR Group Address subfield, as shown in Figure 8-23a. The Block Ack Starting
Sequence Control subfield is shown in Figure 8-21. The Starting Sequence Number subfield of the Block
Ack Starting Sequence Control subfield contains the sequence number of the first MSDU or A-MSDU for
which this BlockAckReq frame is sent.The Fragment Number subfield of the Block Ack Starting Sequence
Control subfield is set to 0.

Bits:

BO

B15

B16

B63

Block Ack Starting Sequence Control

GCR Group Address

16

48

Figure 8-23a—BAR Information field format (GCR BlockAckReq)

The GER-Group Address subfield contains the MAC address of the group for which reception status is being

requested.
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8.3.1.9 Block Ack frame format

8.3.1.9.1 Overview

—___Change Fignre §-25asindicared:

Change the seventh paragraph of 8.3.1.9.1 as indicated:

Change Table 8-18 as indicated:

Figure 8-25—BA Control field

BO B1 B2 B3 B3B4 B11 B12 B15
BA Ack : Compressed
Policy Multi-TID Bitmap GCR Reserved TID_INFO
Bits: 1 1 1 1 98 4

The values of the Multi-TID, GCR, and Compressed Bitmap subfields of the BA‘Control field determine
which of three-four possible BlockAck frame variants is represented, as indicate@n the Table 8-18.

Table 8-18—BlockAck frame variant'encoding

sul\l/)lttll(le:zrffgl)ue COI:upJEZi(eldvfllsznap subﬁ(e;l((:iltalue BlockAck frame variant
0 0 0 Basic BlockAck
0 1 0 Compressed BlockAck
1 0 0 Reserved
1 1 0 Multi-TID BlockAck
0 0 1 Reserved
0 1 1 GCR BlockAck
1 0 1 Reserved
1 1 1 Reserved

framewithout...”:

field with a value of 1 in the BAR Control field.

Insert thé following paragraph into 8.3.1.9.1 after the note starting “NOTE—Reference to “a BlockAck”

When the GCR field is equal to 1, the BlockAck is sent in response to a BlockAckReq that had the GCR

44
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Insert the following subclause, 8.3.1.9.5 (including Figure 8-28a), after 8.3.1.9.4:

8.3.1.9.5 GCR Block Ack variant

The TIDINFOsubfictdof the BAComntrot fictdof thie GCR BiockAck framme comntains tie T TDfor wiictr
this BlockAck frame is sent.

The BA Information field of the GCR BlockAck frame comprises the Block Ack Starting Sequence Control,
GCR Group Address, and the Block Ack Bitmap subfields, as shown in Figure 8-28a. The Block Ack
Starting Sequence Control subfield is shown in Figure 8-21. The Starting Sequence Number subfield of the
Block Ack Starting Sequence Control subfield contains the sequence number of the first A-MSDU for which
this BlockAck frame is sent. The value of this subfield is defined in 9.21.10. The Fragment Number subfield
of the Block Ack Starting Sequence Control subfield is set to 0.

Block Ack Starting Sequence GCR Group Address Block Ack Bitriap

Octets: 2 6 8

Figure 8-28a—BA Information field format (GCR BlockAck)

The GCR Group Address subfield is set to the value from the Group ,Address subfield of the GCR BAR
Information field in the BlockAckReq frame to which the BlockAck\frame is sent in response.

The Block Ack Bitmap subfield is 8 octets in length and is used to indicate the received status of up to
64 MSDUs and A-MSDUs. Each bit that is equal to 1 in theBlock Ack bitmap acknowledges the successful
reception of a single MSDU or A-MSDU in the order 6f sequence number, with the first bit of the Block
Ack bitmap corresponding to the MSDU or A-MSDUWh\with the sequence number that matches the value of
the Starting Sequence Number subfield of the Blogk Ack Starting Sequence Control subfield.

8.3.2 Data frames
8.3.2.1 Data frame format
Change the third paragraph of 8.3.2.1 as follows:

A QoS STA always uses QoS data frames for data transmissions to other QoS STAs. A QoS STA uses
frames with the QoS subfield of the Subtype field set to 0 for data transmissions to non-QoS STAs. A
non-QoS STA always uses frames with the QoS subfield of the Subtype field set to 0 for data transmissions
to other STAs. AILSTAs use frames with the QoS subfield of the Subtype field set to 0 for nonconcealed
GCR broadcast data frames unless a transmitting STA knows that all STAs in a BSS have QoS capability, in
which case-the transmitting STAs use QoS data frames. All STAs use frames with the QoS subfield of the
Subtype_field set to 0 for nonconcealed GCR group addressed data frames unless it is known to the
transmitter that all STAs in the BSS that are members of the multicast group have QoS capability, in which
case SSTAs use QoS data frames._APs where dotl 1RobustAVStreaminglmplemented is true or mesh STAs
where dotl 1MeshGCRImplemented is true use frames with the QoS subfield of the Subtype field set to 1 for
concealed GCR frames, as described in 10.23.15.3.5.
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8.3.3 Management frames

8.3.3.2 Beacon frame format

Table 8-20—Beacon frame body

Order Information Notes
57 QLoad Report The QLoad Report element is present every
dotl11QLoadReportInterval DTIM DTIMs if
dot11QLoadReportActivated is true.
58 HCCA TXOP The HCCA TXOP Update Count element is present’if both
Update Count dot11PublicHCCATXOPNegotiationActivated is, true’and an HC
is collocated with the AP.

here):

8.3.3.10 Probe Response frame format

Insert the following row into Table 8-27 before the Last-1 row (note’that the entire table is not shown

Table 8-27—Probe Response frame body

Order

Information Notes

56

QLoad Report The QLoad Report element is present if
dotH QLoadReportActivated is true.

8.4 Management frame body components
8.4.1 Fields that are not-information elements
8.4.1.9 Status Code field

In Table 8-37, change status codes 37, 56, and 57 as indicated; insert status codes 97 and 98 in numeric
order; and update the reserved values accordingly (note that the entire table is not shown here):

Table 8-37—Status codes

Status code Name Meaning
37 REQUEST DECLINED The request has been declined.
56 REQUESTED TCLAS NOT Requested TCLAS processing is not supported by the
ST TDD(\D’T‘]—TT\_BV_A P AP
57 INSUFFICIENT TCLAS _ The AP has insufficient TCLAS processing resources to
PROCESSING RESOURCES satisfy the request.

46
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Table 8-37—Status codes (continued)
Status code Name Meaning
9_7 TCLAS_PROCESSHJG_ RCU qulCd TCLAS uu)uCSSiu}:, ‘llab ‘UCCII LcllllillalCL‘l ‘UY
TERMINATED the AP.
98 TS_SCHEDULE_CONFLICT The TS schedule conflicts with an existing schedule; an
alternative schedule is provided.

8.4.1.11 Action field

In Table 8-38, insert category code 19 in numeric order, and update the reserved values accordingly (note
that the entire table is not shown here):

Table 8-38—Category values

Group
Code Meaning See subclause Robust addressed
privacy

19 Robust AV Streaming 8.5.19 Yes —

Insert the following subclause, 8.4.1.43, after 8.4.1.42:
8.4.1.43 TXOP Reservation field

The format of the TXOP Reservation field is shown in Figure 8-80a.

Duration Service Interval Start Time

Octets: 1 1 4

Figure 8-80a—TXOP Reservation field format
The Duration subfield gpecifies the duration of the TXOP in units of 32 ps.

The Service Interval subfield contains an 8-bit unsigned integer that specifies the service interval (SI) of the
reservation in-units of milliseconds.

The Start.Fime subfield is the offset from the next TBTT to the start of the first SP and indicates the
anticipated start time, expressed in microseconds, of the first TXOP after the TBTT.
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8.4.2 Information elements

8.4.2.1 General

(note that the entire table is

not shown here):

Table 8-54—Element IDs

Element Element ID I;fgfg:,?ﬁ:?&?;;i Extensiblée
Intra-Access Category Priority (see 8.4.2.123) 184 3 Yes
SCS Descriptor (see 8.4.2.124) 185 4 to 257 Subelements
QLoad Report (see 8.4.2.125) 186 23 Subelements
HCCA TXOP Update Count (see 8.4.2.126) 187 3 No
Higher Layer Stream ID (see 8.4.2.127) 188 Variable Yes
GCR Group Address (see 8.4.2.128) 189 8 No

8.4.2.27 RSNE

8.4.2.27.3 AKM suites

In Table 8-101, insert suite type 10 in numeric order, and update the reserved values accordingly (note

that the entire table is not shown here):

Table 8<101—AKM suite selectors

PMKSA caching as defined in
11.5.9.3 with SHA-256 Key
Derivation

PMKSA caching as defined in
11.5.9.3 with SHA256 Key
Derivation

Meaning
oul Suite Kev derivat
P Authentication type Key management type &y t;l;::a ton
00-0F-AC 10 APPeerKey Authentication RSNA key management as Defined in
with SHA-256 or using defined in 11.6 or using 11.6.1.7.2
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8.4.2.29 Extended Capabilities element

In Table 8-103, insert bits 51 to 58 and bit 60 in numeric order, and update the reserved values
accordingly (note that the entire table is not shown here):

Table 8-103—Capabilities field

Bit Information Notes

51 Robust AV The STA sets the Robust AV Streaming field to 1 when
Streaming dot11RobustAVStreaminglmplemented is true and sets it to 0 otherwise. See 10.26.

52 Advanced The STA sets the Advanced GCR field to 1 when dotl1 AdvancedGCRActivated is
GCR true and sets it to 0 otherwise. See 10.23.15.3.

53 Mesh GCR The STA sets the mesh GCR field to 1 when dotl IMeshGCRA tivated is true and sets

it to 0 otherwise. See 10.23.15.3.
54 SCS The STA sets the SCS field to 1 when dot11SCSActivated,is true and sets it to 0
otherwise. See 10.26.2.

55 QLoad The STA sets the QLoad Report field to 1 when dotl ¥QLoadReportActivated is true
Report and sets it to 0 otherwise. See 10.27.2.

56 Alternate The STA sets the Alternate EDCA field to I\whén dot11AlternateEDCA Activated is
EDCA true and sets it to 0 otherwise. See 9.2.4.2.

57 Unprotected The STA sets the Unprotected TXOP Ne&gotiation field to 1 when
TXOP dot11PublicTXOPNegotiationActivated is true and sets it to 0 otherwise. See 10.27.3.
Negotiation

58 Protected The STA sets the Protected/TXOP Negotiation field to 1 when
TXOP dot11Protected TXOPNggotiationActivated is true and sets it to 0 otherwise. See
Negotiation 10.27.3.

60 Protected The STA sets the\Protected QLoad Report field to 1 when
QLoad dot11Protected@LoadReportActivated is true and sets it to 0 otherwise. See 10.27.2.
Report

8.4.2.32 TSPEC element

Change the first paragraph of 8.4.2.32 as follows:

The TSPEC element contains the set of parameters that define the characteristics and QoS expectations of a
traffic flow, in the context of a particular STA, for use by the HC and STA(s) or a mesh STA and its peer
mesh STAs)ih support of QoS traffic transfer using the procedures defined in 10.4_and 10.23.15.3. The
element-information format comprises the items as defined in this subclause, and the structure is defined in
Figuré 8-196.

Change the fourth paragraph of 8.4.2.32 as follows:

The subfields of the TS Info field are defined as follows:
—  The Traffic Type subfield is a single bit and is set to 1 for a periodic traffic pattern (e.g., isochronous

TS of MSDUs or AMSDUs with constant or variable c170c that are ariainatad ot fivad rofn) or-set
+5-0+ HHSS-FA-ND PSS WAHR-coRSHaR o varabie-SiZzess—tha FHE at-HxedJat set

to 0 for an aperiodic, or unspecified, traffic pattern (e.g., asynchronous TS of low-duty cycles).
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—  The TSID subfield is 4 bits in length and contains a value that is a TSID. Note that the MSB (bit 4 in
TS Info field) of the TSID subfield is always set to 1 when the TSPEC element is included within an
ADDTS Response Action frame.

—  The Direction subfield specifies the direction of data carried by the TS as defined in Table 8-107.

Change Table 8-110 as follows:

Table 8-110—Setting of Schedule subfield

APSD | Schedule Usage
0 0 No Schedule
1 0 Unscheduled APSD
0 1 Scheduled PSMP _or GCR-SP
1 1 Scheduled APSD

Change paragraphs 7 and 8 of 8.4.2.32 as follows:

The Minimum Service Interval field is 4 octets long and contains\an unsigned integer that specifies the
minimum interval, in microseconds, between the start of two~suecessive SPs._If the TSPEC element is
included within a GCR Request subelement that has the: GCR delivery method equal to GCR-SP, a

Minimum Service Interval field value of 0 indicates that SPs up to the maximum service interval are
requested, including the continuous SP used by the GCR¥A delivery method.

The Maximum Service Interval field is 4 octetsslong and contains an unsigned integer that specifies the
maximum interval, in microseconds, between the start of two successive SPs._The Maximum Service
Interval field is greater than or equal to_theyMinimum Service Interval field. If the TSPEC element is
included within a GCR Request subelement that has the GCR delivery method equal to GCR-SP, a
Maximum Service Interval field value-of 0 indicates that the continuous SP used by the GCR-A delivery
method is requested.

Change paragraph 11 of 8.4.2.32 as follows:

The Service Start Time\fi¢ld is 4 octets and contains an unsigned integer that specifies the time, expressed in
microseconds, when, the first scheduled SP starts. The service start time indicates to the AP the time when a
STA first expects\to'be ready to send frames and a power-saving STA needs to be awake to receive frames.
This may help the AP to schedule service so that the MSDUSs encounter small delays in the MAC and help
the powerssaving STAs to reduce power consumption. The field represents the four lower order octets of the
TSF timer at the start of the SP. If APSD and Schedule subfields is_are 0, this field is also set to 0
(unspegified).

8.4.2.36 Schedule element
Change the first paragraph of 8.4.2.36 as follows:

The Schedule element is transmitted by the HC to a STA to announce the schedule that the HC/AP follows

for admitted streams originating from or destined to that STA, or GCR-SP streams destined to that STA, in
the future. The information in this element may be used by the STA for power management, internal
scheduling, or any other purpose. The element information format is shown in Figure 8-211.
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Change the third paragraph of 8.4.2.36 as follows:

The Aggregation subfield is set to 1 if the schedule is an aggregate schedule for all TSIDs associated with
the STA to which the frame is directed. It is set to 0 otherwise. The TSID subfield is as defined in 8.2.4.5.2

A dicates the T STD—for which thisscheduteappiics T TSTDsubfieid s Teserved - witen the—Sciedute
element is included within a GCR Response subelement. The Direction subfield is as defined in 8.4.2.32 and
defines the direction of the TSPEC associated with the schedule. For a Schedule element sent within a GCR
Response subelement, the Direction subfield is set to “Downlink.” The TSID and Direction subfields are
valid only when the Aggregation subfield is 0. If the Aggregation subfield is 1, the TSID and Direction
subfields are reserved.

Change the fifth paragraph of 8.4.2.36 as follows:

The Service Interval field is 4 octets and indicates the time, expressed in microseconds, between two
successive SPs and represents the measured time from the start of one SP to the start of thesnext SP._If the
Schedule element is included within a GCR Response subelement that has the GCR delivery method equal
to GCR-SP, a value of 0 in the Service Interval field indicates the delivery method is GCR-A.

Change the seventh paragraph of 8.4.2.36 as follows:

The HC may set both the Service Start Time field and the Service Interyal\field to 0 (unspecified) for non-
powersaving STAs, except when the Schedule element is included withira GCR Response subelement that
has the GCR delivery method equal to GCR-SP. When the Schedule element is included within a GCR
Response subelement that has the GCR delivery method equal/to~GCR-SP, the Service Start Time field is

not set to 0 and the Service Interval field might be set to 0.

8.4.2.90 DMS Request element

Change paragraphs 8, 9, and 10 of 8.4.2.90 as follows:

When the Request Type field contains “Addy’ the TCLAS Elements field contains one or more TCLAS
elements to specify group addressed frames as defined in 8.4.2.33. When a GCR Request subelement is
included in the DMS Descriptor andthe Request Type field is equal to “Add,” the TCLAS Elements field
contains at least a TCLAS element with frame classifier type set to 0 (Ethernet parameters) to specify a
destination group address as defined in 8.4.2.33. When the Request Type field contains any value other than
“Add,” the TCLAS Elements/field contains zero TCLAS elements.

When the Request Type-field contains “Add” and when there are two or more TCLAS elements present, the
TCLAS Processing:Element field contains one TCLAS Processing element to define how these TCLAS
elements are to"be processed, as defined in 8.4.2.35. Otherwise, the TCLAS Processing Element field
contains zero{ TCLAS Processing elements.

When th€)Request Type field contains “Add” or “Change,” the TSPEC Element field optionally contains
ong. FSPEC element to specify the characteristics and QoS expectations of the corresponding traffic flow as
defined in 8.4.2.32. When a GCR Request subelement is included in the DMS Descriptor and the Request

Type field is equal to “Add” or “Change,” the TSPEC Element field contains one TSPEC element.
Otherwise, the TSPEC Element field contains zero TSPEC elements.
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Change Table 8-170 as follows:

Table 8-170—Optional Subelement IDs for DMS Descriptor

Subelement ID Name Le(r:)gcttl; tisi; 1d Extensible
0226 Reserved
1 GCR Request 2 Yes
2-220 Reserved
221 Vendor Specific 3 to 248
222-255 Reserved

Insert the following paragraphs (including Figure 8-346a, Table 8-170a, and. Table 8-170b) before the
last paragraph (“The DMS Request element ...”) in 8.4.2.90:

Each DMS Descriptor contains zero or one GCR Request subelements. Ifpresent and the Request Type field
is equal to “Add” or “Change,” the GCR Request subelement indicat€s arequest by a STA to respectively
add or change the GCR service for a group addressed stream identified by the TCLAS element or by the
DMSID in the DMS Descriptor. The format of the GCR Request:subelement is shown in Figure 8-346a.

BO B7 B8 B15 B16 B19 B20 B23
Subelement ID Length GATS Rgglailg;mission GCR Delivery Method
Bits: 8 8 4 4

Figure 8-346a—-GCR Request subelement field format
The Length field of the GCR Reguest subelement is set to 1.

The GATS Retransmission(Policy field is set to indicate the STA’s preferred retransmission policy for the
group address for which the GCR service is requested. The values are shown in Table 8-170a.

Table 8-170a—GATS Retransmission Policy field values

Value GATS retransmission policy Notes
0 No preference
1 DMS See 10.23.15.2.
2 GCR unsolicited retry See 10.23.15.3.6.
3 GCR Block Ack See 10.23.15.3.7.
=15 Reserved
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The GCR Delivery Method field is set to indicate the STA’s preferred delivery method for the group address
for which the GCR service is requested. The values are shown in Table 8-170b.

Table-8-170b—GCR Deli Method field-val

Value GCR delivery method Notes
0 No preference
1 Non-GCR-SP See 10.23.15.3.1.
2 GCR-SP See 10.23.15.3.8.
3-15 Reserved

8.4.2.91 DMS Response element

Change the fifth paragraph of 8.4.2.91 as follows:

The DMSID field is assigned by the AP and provides a unique identifier within the BSS for the DMS traffic
flow identified by the TCLAS Elements, TCLAS Processing Element,_and TSPEC Element fields. The
uniqueness of this identifier is independent of the ordering of the \FCLAS elements._In a mesh BSS, the
DMSID field is assigned by a mesh STA that responds to a GCR.réquest and is unique among all existing

DMSIDs used by the mesh STA for its current GCR agreements.

Change the seventh paragraph of 8.4.2.91 as follows:

The Response Type field indicates the response typé returned by the AP responding to the non-AP STA’s
request or by a mesh STA responding to its pect mesh STA’s request or indicates the DMS Status is an

advertisement of an existing GCR service, asindicated in Table 8-171.

Change Table 8-171 as follows:

Table 8-171—Response Type field values

Field value Description Notes

0 Accept AP-STA accepts the DMS or GCR request.

1 Denied AP-STA rejects the DMS or GCR request.

2 Terminate AP-STA terminates the previously accepted DMS or GCR
request.

3 GCR Advertise STA advertises a group addressed stream subject to an
existing GCR agreement.

34-255 Reserved
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Change paragraphs 8 to 12 of 8.4.2.91 as follows:

When the Last Sequence Control field is not supported, the Last Sequence Control field is set to 65 535.
When the Last Sequence Control field is supported and the Response Type field does not contain

Termimate; or “GCRAdvertise; the fast-Sequernce Comntrot fietd s Teserved:

When the Response Type field is “Terminate” and the Last Sequence Control field is supported, Bit 0 to Bit
3 of the Last Sequence Control field is 0, and Bit 4 to Bit 15 of the Last Sequence Control field contains the

sequence number of the last group addressed frame that the AP eenverted-te-an-individually-addressed-frame
and-sent-sueecessfully-delivered to the non-AP STA that is the recipient of the DMS Response Frame. If the

Response Type field is “Terminate” and the this-last frame received by the non-AP STA prior to DMS
termination has not also been sent using a group addressed frame, the Last Sequence Control field)is set to

65 534.

When the Response Type field contains “Accept” or “Denied;” and a GCR Response subelement is not
included in the DMS Status field, the TCLAS Elements field contains one or more TCLAS elements to
specify group addressed frames as defined in 8.4.2.33. When the Response Type field-is‘equal to “Accept,”
“Denied,” or “GCR Advertise” and a GCR Response subelement is included in.the DMS Status field, the
TCLAS Elements field contains at least one TCLAS element with frame classifier type set to 0 (Ethernet
parameters) to specify a destination group address as defined in 8.4.2.33. Otherwise, the TCLAS Elements
field contains zero TCLAS elements.

When the Response Type field contains “Accept” or “Denied*the TCLAS Processing Element field
optionally contains one TCLAS Processing element to defime-how these TCLAS elements are to be
processed, as defined in 8.4.2.35. When the Response Type field contains “Terminate” or when there is only
one TCLAS element, the TCLAS Processing Element field contains zero TCLAS Processing elements.

When the Response Type field contains “Accept” or’Denied,” the TSPEC Element field optionally contains
one TSPEC element to specify the characteristicssand QoS expectations of the corresponding traffic flow as
defined in 8.4.2.32. When a GCR Response*subelement is included in the DMS Status field and the
Response Type field is equal to “Accept.*Denied.” or “GCR Advertise,” the TSPEC Element field
contains one TSPEC element. Otherwise, the TSPEC Element field contains zero TSPEC elements.

Change Table 8-172 as follows:

Table 8-172—Optional Subelement IDs for DMS Status

Subelement ID Name Lez)gcttl; tisi; 1d Extensible
0226 Reserved
1 GCR Response 1to22 Subelements
2-220 Reserved
221 Vendor Specific 3 to 248
222-255 Reserved
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Insert the following paragraphs (including Figure 8-348a) before the last paragraph (“The DMS
Response element ....”) in 8.4.2.91:

The GCR Response subelement contains one of the following:

— Aresponse by an AP to a GCR request by a non-AP STA for GCR service for a group address

— A response by a mesh STA to a GCR request by a peer mesh STA for GCR service for a group
address

— An unsolicited advertisement for the parameters of a group addressed stream subject to the GCR
service

The format of the GCR Response subelement is shown in Figure 8-348a.

GATS : GCR
Subelement ID Length Retransmission GC“R/’IeI?ﬁggery Concealment SE(fg%deur:te
Policy Address
Octets: 1 1 Oor1 Oor1 00r-6 Oor14

Figure 8-348a—GCR Response subelement fieldformat

The GATS Retransmission Policy, GCR Delivery Method, and GCR~ Concealment Address fields are
present when the Response Type field is not equal to “Denied”; othefwise, they are omitted. The Schedule
Element field may be present when the Response Type field is not-equal to “Denied.”

The GATS Retransmission Policy field is set to indicate the current GCR retransmission policy for the group
address for which the GCR service is requested. The valyes‘are shown in Table 8-170a.

The GCR Delivery method field is set to indicate the curfent GCR Delivery method for the group address for
which the GCR service is requested. The values are.shown in Table 8-170b.

The GCR Concealment Address field, whea'ptesent, indicates the GCR concealment address, as described
in 10.23.15.3.5.

The Schedule Element field is present if the GCR delivery method is equal to GCR-SP. It indicates the
current SP schedule for the group addressed stream (see 8.4.2.36).

Insert the following subclauses, 8.4.2.123 to 8.4.2.128 (including Figure 8-401d to Figure 8-401k and
Table 8-183a to Table 8-183e¢), after 8.4.2.122:

8.4.2.123 Intra-Access Category Priority element

The IntrafAgcess Category Priority element provides information from a non-AP STA to an AP on the
relative~priorities of streams within an AC, as described in 9.2.4.2 and 10.26.2. This element may be
includeéd in ADDTS Request, QoS Map Configure, or SCS Request frames. The Intra-Access Category
Prierity element is defined in Figure 8-401d.

Element ID Length Intra-Access Priority

Octets: 1 1 1

Figure 8-401d—Intra-Access Category Priority element format
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The Element ID field is set to the value for Intra-Access Category Priority element as specified in
Table 8-54.

The Length field is set to 1.

The Intra-Access Priority field is defined in Figure 8-401e.

BO B2 B3 B4 B5 B7
User Priority Alternate Queue Drop Eligibility Reserved
Bits: 3 1 1 3

Figure 8-401e—Intra-Access Priority field format

The User Priority subfield indicates the desired UP of MSDUs or A-MSDUs of the sttédm to which this
Intra-Access Category Priority element relates.

The Alternate Queue subfield indicates the intended primary or alternate EDCA<queue that is used for this
stream. When dot11AlternateEDCA Activated is false, this subfield is reserved”When the Alternate Queue
subfield is set to 0, the primary EDCA queue for this AC is used. When\ the Alternate Queue subfield is
equal to 1, the Alternate EDCA queue for this AC (see 9.2.4.2) is used

The Drop Eligibility subfield is 1 bit in length and is used to‘indicate the suitability of this TS to be
discarded if there are insufficient resources. If there are insufficient resources, a STA should discard the
MSDUs or A-MSDUs of a TS with a Drop Eligibility subfield equal to 1, in preference to MSDUs or A-
MSDUs of a TS whose Drop Eligibility subfield is equaldo 0. See 10.6.2. The mechanisms for determining
whether the resources are insufficient or when to discard MSDUs or A-MSDUs are beyond the scope of this
standard.

8.4.2.124 SCS Descriptor element

The SCS Descriptor element definesiinformation about the stream that is being classified using the
procedures defined in 10.26.2. The format of the SCS Descriptor element is shown in Figure 8-401f.

zero or
more

TCLAS
Elements
Intra-
el R CAccess TCLAS b TCLAS o
ement equest ategory rocessing ptional
ID Length SCSID Type Priority E)Ieﬁn:)enr;tls) Element Subelements
Element p (optional)
(optional)
Octets: 1 1 1 1 Oor3 variable Oor3 variable

Figure 8-401f—SCS Descriptor element format
The Element ID field is set to the SCS Descriptor value in Table 8-54.

The element is variable in lpngﬂﬁ The ]Pngfh of the element is indicated by the T Png'rh field

The SCSID field is set to a nonzero value chosen by the non-AP STA identifying the SCS stream specified
in this SCS Descriptor element.
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The Request Type field is set to a number to identify the type of SCS request. The Request Types are shown
in Table 8-183a.

Table-8-183a—R T tefiniti

Name Usage mode
Add 0
Remove 1
Change 2
Reserved 3-255

The Intra-Access Category Priority Element field is present when Request Type field‘is)équal to “Add” or
“Change” and is defined in 8.4.2.123.

The TCLAS Elements field contains zero or more TCLAS elements to speeifyi,how incoming MSDUs are
classified as part of this SCS stream, as defined in 8.4.2.33. One or more TCLAS elements are present when
Request Type field is equal to “Add” or “Change,” and no TCLAS elementfs are present when Request Type
field is equal to “Remove.”

The TCLAS Processing Element field is present when more\than one TCLAS elements are present and
defines how multiple TCLAS elements are to be processed,@as defined in 8.4.2.35.

The Optional Subelements field format contains zero, or more subelements, each consisting of a 1-octet
Subelement ID field, a 1-octet Length field, and awariable-length Data field, as shown in Figure 8-402. Any
optional subelements are ordered by nondecreasing subelement ID.

The Optional Subelement ID field values for the defined optional subelements are shown in Table 8-183b. A
“Yes” in the Extensible column of a.subelement listed in Table 8-183b indicates that the length of the
subelement might be extended in future revisions or amendments of this standard. When the Extensible
column of an element is equal to<'Subelements,” then the subelement might be extended in future revisions
or amendments of this standard by defining additional subelements within the subelement. See 9.24.9.

Table 8-183b—Optional Subelement IDs for SCS Descriptor element

Subelement ID Name Lez:)gcttl; tisi)e 1d Extensible
0-220 Reserved
221 Vendor Specific 1 to 244
222-255 Reserved

The SCS Descriptor element is included in SCS Request frames, as described in 8.5.19.2. The use of the

SCSDescriptor etement and SCS Request frames 15 described i 10.26-2:

Copyright © 2012 IEEE. All rights reserved. 57



https://standardsiso.com/api/?name=886558b77a3af5cfaa0c7d83b40b51ce

ISO/IEC/IEEE 8802-11:2012/Amd.2:2014(E)
IEEE
Std 802.11aa-2012 LOCAL AND METROPOLITAN AREA NETWORKS—AMENDMENT 2:

8.4.2.125 QLoad Report element

8.4.2.125.1 QLoad Report element format

TheQtoadReport cliement comaimstheSetof paraneters ecessary to-support OBSSTmamagement—The
format of the QLoad Report element is provided in Figure 8-401g.

Potential Allocated Allocated EDCA HCCA : .
Element Length Traffic Traffic Traffic Access l—é(églf‘ Access Overlap Sg;ir::ng Su(ggltsleonr'::Lts
Self Self Shared Factor Factor Y
Octets: 1 1 5 5 5 1 2 1 1 1 Variable

Figure 8-401g—QLoad Report element format
The Element ID field is set to the value for QLoad Report element as specified in Table 8-54:
The element is variable in length. The length of the element is indicated by the Length'field.

Potential Traffic Self, Allocated Traffic Self, and Allocated Traffic Shared fields use the QLoad field format
as described in 8.4.2.125.2.

The Potential Traffic Self field represents the peak composite QoS traffic for this BSS if all the potential
admission control and HCCA TSPECs from the non-AP STAs are active. The methods for gathering the
total potential TSPEC information are described in 10.27.2.

The Allocated Traffic Self field represents the compaosite-QoS traffic for this BSS based upon all the
admission control and HCCA TSPECs admitted withimthe same BSS, as described in 10.27.2.

The Allocated Traffic Shared field represents thé\sum of the Allocated Traffic Self field values that have
been received or obtained from other APs whose beacons have been detected or obtained within the last 100
beacon periods, plus the Allocated Traffie\Self field value of the AP itself. Computation of the values
represented in the Allocated Traffic Shared-field is described in 10.27.2.

As described in 10.27.2, the EDCA\Access Factor field value is the sum of the Potential Traffic Self field
values that have been receivedidriobtained from other APs, plus the Potential Traffic Self field value of the
AP itself, minus the sum ‘of-the HCCA Peak ficld values that have been received or obtained from
overlapping APs, minus-the HCCA Peak field value of the AP itself. The EDCA Access Factor is expressed
as a fraction rounded down to a multiple of 1/64. When the EDCA Access Factor is greater than 254/64, the
EDCA Access Factor field is set to 255.

The HCCA Peak field is the total peak HCCA TXOP requirement, over a period of 1 s, for the AP and BSS,
for all the, HCCA TSPECs that are included in the QLoad. HCCA Peak is expressed in multiples of 32 ps
over ayperiod of 1 s. The HCCA Peak field is reserved if HCCA is not supported.

NOTE—Because the HCCA peak is calculated over 1 s periods, its value might be an underestimate of the instantaneous
peak of interactive variable bit rate (VBR) flows.

The HCCA Access Factor field value is the sum of the HCCA Peak field values in the QLoad Report
elements that have been received from the APs of OBSSs, plus the HCCA Peak field value of the AP itself,

as described in 10.27.2. It is expressed as a fraction rounded down to a multiple of 1/64. When the HCCA
Access Factor is greater than 254/64 the HCCA Access Factor field is set to 255

The Overlap field indicates the number of other APs that are sharing the same channel and whose beacons
have been detected or obtained within the last 100 beacon periods by the AP issuing this beacon.
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The Sharing Policy field contains the currently active sharing policy. The values for the Sharing Policy field
are described in Table 8-183c.

Table-8-1836—Sharina-Peliev-definiti

Sharing Policy field value Current sharing policy
0 Not specified
1 Static
2 Dynamic
3-220 Reserved
221 Vendor Specific
222-255 Reserved

The Optional Subelements field format contains zero or more subelements, @€ach consisting of a 1-octet
Subelement ID field, a 1-octet Length field, and a variable-length Data fieldyas shown in Figure 8-402. Any
optional subelements are ordered by nondecreasing subelement ID.

The Subelement ID field values for the defined optional subelements/are shown in Table 8-183d. A “Yes” in
the Extensible column of a subelement listed in Table 8-183d indicates that the length of the subelement
might be extended in future revisions or amendments of this'standard. When the Extensible column of an
element is equal to “Subelements,” then the subelement might be extended in future revisions or
amendments of this standard by defining additional subelements within the subelement. See 9.24.9.

Table 8-183d—Optional Subelement IDs for QLoad Report element

Subelement ID Name Length field (octets) Extensible
0-220 Reserved
221 Vendor Specific 3t0248
222-255 Reserved

8.4.2.125.2 QLoad field format

The QLoad tield format is described in Figure 8-401h.

Mean ng?gtaigﬁ Reserved AC_VO Streams AC_VI Streams
Bits: 16 14 2 4 4

Figure 8-401h—QLoad field format

The Mean subfield represents the amount of time admitted, or the amount of time scheduled traffic requires
to access the medium, in units of 32 ps per second. In the case of EDCA admission control, this value is the
sum of the admitted medium times, and for HCCA it is the total TXOP time required per second (see X.2.2).
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If the mean medium time is larger than 2 097 088 us (65 534 x 32), the Mean subfield is set to OXFFFE. The
Mean subfield is set to OXFFFF to indicate that the mean medium time is unknown.

The Standard Deviation subfield indicates the standard deviation from the mean medium time and is

TXPIESSed 1T UIits—of 32 IS Per Second. 1 theStandarddeviation 15 targer tamr 8128 s (254~ 32);the
Standard Deviation subfield is set to Ox3FFE. The Standard Deviation subfield is set to 0x3FFF to indicate
that the standard deviation from the mean is unknown.

The AC_VO Streams subfield indicates the number of TSs using explicit admission control for AC_VO in
the QoS traffic load report. Bidirectional streams are counted as two streams. If the number of admitted
AC VO streams is larger than 14, the AC_VO Streams subfield is set to 0XE. The AC_VO Streams subfield
is set to OxF to indicate that the number of TSs using explicit admission control for AC_VO is unkngwn.

The AC VI Streams subfield indicates the number of TSs using explicit admission control fo, AC” VI in the
QoS traffic load report. Bidirectional streams are counted as two streams. If the number of TSs using explicit
admission control for AC VO is larger than 14, the AC VI Streams subfield is set t6 OxE. The AC VI
Streams subfield is set to OxF to indicate that the number of TSs using explicit @dmission control for
AC_VIis unknown.

See 10.27.2 and Annex X.
8.4.2.126 HCCA TXOP Update Count element

The HCCA TXOP Update Count element is used by an AP to advettise its change in TXOP schedule. The
format is provided in Figure 8-401i.

Element ID Length Update Count

Octets: 1 1 1

Figure 8-401i—HCCATXOP Update Count element format
The Element ID field is set to the value given in Table 8-51.
The Length field is set to 1.

The Update Count field-is\described in 10.27.3 and is used to indicate that a change has occurred in the
number of active HCCA-or HEMM TSs.

8.4.2.127 Higher-Layer Stream ID element
The Highér Layer Stream ID element identifies a stream from a higher layer protocol. This element is used

to bind, messages that are exchanged in order to complete a procedure, e.g., messages exchanged in an AP-
initiated TS setup procedure. See 10.4.4.3. The format is provided in Figure §-401;.

Organization

Identifier Higher Layer Stream
Element ID Length Protocol ID (present only if D
Protocol ID is 221)
Octets: 1 1 1 0,3,0r5 Variable

Figure 8-104j—Higher Layer Stream ID element format

The Element ID field is set to the Higher Layer Stream ID value identified in Table 8-54.
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The value of the Length field is variable.

The Protocol ID field identifies the higher layer protocol to which the stream belongs. The values defined
for the Protocol ID field are described in Table 8-183e.

Table 8-183e—Protocol ID definitions

Protocol ID Protocol Description
0 Reserved
1 IEEE 802.1Q SRP Protocol is IEEE 802.1Q SRP, and the corresponding
Stream ID is 8 octets long.
2-220 Reserved
221 Vendor Specific Corresponding Organization Identifierfield is included in
the element.
222-255 Reserved

The Organization Identifier field is present when the Protocol ID field’is-equal to 221 and contains a public
OUI assigned by IEEE. The identifier is specified in 8.4.1.31. The ordef of the Organization Identifier field
is described in 8.2.2.

The Higher Layer Stream ID field is an octet string and is defined by the higher layer protocol specified in
the Protocol ID field.

8.4.2.128 GCR Group Address element

The GCR Group Address element defines infoermation about group addressed frames to be transmitted using
the GCR service. The format of the GCR Group Address element is shown in Figure 8-401k.

Element ID Length GCR Group Address

Octets: 1 1 6

Figure 8-401k—GCR Group Address element format
The Element IDfield is set to the GCR Group Address value identified in Table 8-54.
The Lengthfield is set to 6.

GCR-Group Address field is the MAC address of the GCR group.
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8.5 Action frame format details

8.5.3 QoS Action frame details

g.0. 3. T General

In Table 8-192, insert values 5 and 6 in numeric order, and update the reserved values accordingly (note
that the entire table is not shown here):

Table 8-192—QoS Action field values

QoS Action field value Meaning
5 ADDTS Reserve Request
6 ADDTS Reserve Response

8.5.3.2 ADDTS Request frame format

Change Table 8-193 as follows:

Table 8-193—ADDTS Request frameAction field format

Order Information Notes
1 Category
2 QoS Action
3 Dialog token
4 TSPEC

5-n TCLAS (eptional) Optional

n+1 TCLAS\processing (eptionaly Optional

n+2 U-APSD Coexistence (eptional) Optional

n+3 Expedited Bandwidth Request element (eptienal) Optional

n+4 Intra-Access Category Priority element Optional

n+5 Higher Layer Stream ID element Only in AP-initiated TS setup

Insert the following paragraphs at the end of 8.5.3.2:

There may be one Intra-Access Category Priority element, which is defined in 8.4.2.123 and described in
10.4.1.

he Hiche o cam DN clemen Q 4 nro

The Higher Layer Stream ID element is present only in the AP-initiated TS setup (10.4.4.3).
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8.5.3.3 ADDTS Response frame format

Change Table 8-194 as follows:

Table 8-194—ADDTS Response frame Action field format

Order Information Notes
1 Category
2 QoS Action
3 Dialog Token
4 Status Code
5 TS Delay
6 TSPEC
7-n TCLAS (eptienal) Optional
n+1 TCLAS Processing-{eptional) Optional
n+2 Schedule Only if the status code is equal to 0
n+3 Expedited Bandwidth Request (eptienaly | Optidnal
n+4 Higher Layer Stream ID Only in AP-initiated TS setup

Insert the following paragraph at the end of 8.5.3.3:

The Higher Layer Stream ID element is present:only in AP-initiated TS setup. The Higher Layer Stream ID
element (8.4.2.127) contains the stream identifier provided by a higher layer protocol.

8.5.3.6 QoS Map Configure frame format

Change Table 8-197 as follows:

Table 8-197—QoS Map configure frame body

Order Information
0 Category
1 QoS Action
2 QoS Map Set
3-n Intra-Access Category Priority elements (optional)

Insert the following paragraph at the end of 8.5.3.6:

There may be zero or more Intra-Access Category Priority elements, which are defined in 8.4.2.123.
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Insert the following subclauses, 8.5.3.7 and 8.5.3.8 (including Table 8-197a and Table 8-197b), after
8.5.3.6:

8.5.3.7 ADDTS Reserve Request frame format

The ADDTS Reserve Request frame is transmitted by an AP to a non-AP STA in response to a higher layer
protocol. See 19.4.4.3.

The Action field of the ADDTS Reserve Request frame contains the information shown in Table 8-197a.

Table 8-197a—ADDTS Reserve Request frame Action field format

Order Information
1 Category
2 QoS Action
3 TSPEC
4 Schedule
5 Higher Layer Stream ID

The Category field is set to 1 (representing QoS).

The QoS Action field is set to the value in Table 8-192 répresenting ADDTS Reserve Request.

The TSPEC element contains the QoS parameters.thdt define the TS. The QoS parameters in the TSPEC are
equivalent to the QoS parameters of the higher 1¢yel stream identified by the Higher Level Stream ID. The
TS is identified by the TSID and Direction fields within the TSPEC element.

The Schedule element is defined in 8.412.36 and set to reflect schedule information corresponding to the
TSPEC specification.

The Higher Layer Stream ID élement (defined in 8.4.2.127) provides the stream identifier from a higher
layer protocol.

8.5.3.8 ADDTS Reserve Response frame format
An ADDTS Reserve Response frame is used by a non-AP STA to indicate the completion of an AP-initiated

TS setup proeedure (10.4.4.3). The Action field of the ADDTS Reserve Response frame contains the
informationshown in Table 8-197b.

Table 8-197b—ADDTS Reserve Response frame Action field format

Order Information

1 Category

QuSAction

3 Higher Layer Stream ID

4 Status Code
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The Category field is set to 1 (representing QoS).

The QoS Action field is set to the value specified in Table 8-192 representing ADDTS Reserve Response.

TheHigher tayer Streanr D Tsdefimed im 8427127
The Status Code field is defined in 8.4.1.9.

8.5.5 Block Ack Action frame details

8.5.5.1 General

Change the first paragraph of 8.5.5.1 as follows:

The ADDBA frames are used to set up or, if PBAC is used, to modify Block Ack for a specifie TC, e TS, or
GCR group address. A Block Ack Action field, in the octet immediately aftercthes Category field,
differentiates the Block Ack Action frame formats. The Block Ack Action field values associated with each
frame format within the Block Ack category are defined in Table 8-193.

8.5.5.2 ADDBA Request frame format

Insert order 7 in numeric order into Table 8-203 (note that the entiredable is not shown here):

Table 8-203—ADDBA Request frame*Action field format

Order Information

7 GCR Group Address element (optional)

Insert the following paragraphs at the end of 8.5.5.2:

If the GCR Group Address elemert is present, the TID field within the Block Ack Parameter Set field is
reserved.

The GCR Group Address glement contains the group address for which a Block Ack agreement is requested.
8.5.5.3 ADDBAResponse frame format

Insert order 7-in numeric order into Table 8-204 (note that the entire table is not shown here):

Table 8-204—ADDBA Response frame Action field format

Order Information

7 GCR Group Address element (optional)
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Insert the following paragraphs at the end of 8.5.5.3:

If the GCR Group Address element is present, the TID field within the Block Ack Parameter Set field is
reserved.

The GCR Group Address element contains the group address for which a Block Ack agreement is requested.

8.5.5.4 DELBA frame format

Insert order 5 in numeric order into Table 8-205 (note that the entire table is not shown here):

Table 8-205—DELBA frame Action field values

Order Information

5 DELBA GCR Group Address

Insert the following paragraph at the end of 8.5.5.4:

The DELBA GCR Group Address field is a 6-octet field equal to the GCR group address whose Block Ack
agreement is being terminated.

8.5.8 Public Action details

8.5.8.1 Public Action frames

In Table 8-210, insert values 20 to 24 in numeric order, and update the reserve values accordingly (note
that the entire table is not shown here):

Table, 8-210—Public Action field values

Public Action field value Description
20 QLoad Request
21 QLoad Report
22 HCCA TXOP Advertisement
23 HCCA TXOP Response
24 Public Key

Tnsert the following subclauses, 8.5.8.20 to 8.5.8.24 (including Table 8-221a to Table 8-221c and
Figure 8-460c to Figure 8-460e), after 8.5.8.19:

8.5.8.20 QLoad Request frame format

The QLoad Request frame is transmitted by an AP to request information from another AP. The Action field
format of the QLoad Request frame is shown in Table 8-221a.
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Table 8-221a—QLoad Request frame Action field format

Order Information
1 Category
2 Public Action
3 Dialog Token
4 QLoad Report element

The Category field is set to the value indicating a Public Action frame, as specified in Table 8-38.
The Public Action field is set to the value specified in Table 8-210 for a QLoad Request frame:.

The Dialog Token field is defined in 8.4.1.12 and set by the requesting STA to a nonzero value that is used
for matching action responses with action requests. See 9.24.5.

The QLoad Report element is defined in 8.4.2.125 and contains the QLoad repott corresponding to the AP
sending the request.

8.5.8.21 QLoad Report frame format

The QLoad Report frame is transmitted by an AP responding to-a QLoad Request frame. The Action field
format of the QLoad Report frame is shown in Table 8-221b.

Table 8-221b—QLoad Report frame Action field format

Order Information
1 Category
2 Public Action
3 Dialog Token
4 QLoad Report element

The Category, field is set to the value indicating a Public Action frame, as specified in Table 8-38.

The Public.Action field is set to the value specified in Table 8-210 for a QLoad Report frame.

The Dialog Token field is defined in 8.4.1.12 and set by the requesting STA to a nonzero value that is used
for-matching action responses with action requests. See 9.24.5. The Dialog Token field is set to 0 when an

unsolicited QLoad Report frame is sent by the AP.

The QLoad Report element is defined in 8.4.2.125.
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8.5.8.22 HCCA TXOP Advertisement frame

The HCCA TXOP Advertisement frame is transmitted by an AP to another AP to inform it of active and
pending TXOP reservations. The Action field format of the HCCA TXOP Advertisement frame is shown in

Figure8=460c:

Number of Number of . :
Cateqo! Public Dialog Reported Pending %:(tgg P-?Q%Bg
9er Action Jr TxoP Txop Reservations Reservations
Reservations Reservations
Octets: 1 1 1 1 1 variable variable

Figure 8-460c—HCCA TXOP Advertisement frame Action field format
The Category field is set to the value indicating a Public Action frame, as specified in Table"§-38.

The Public Action field is set to the value specified in Table 8-210 for an HCCA(TXOP Advertisement
frame.

The Dialog Token field is defined in 8.4.1.12 and is set by the AP to a<nonzero value that is used for
matching action responses with action requests. See 9.24.5.

The Number of Reported TXOP Reservations field is 1 octet in length”and contains a positive integer that
specifies the number of active TXOP reservations reported in-this’ frame. A value of 0 indicates that no
TXOP reservations are active.

The Number of Pending Reported TXOP Reservations«field is 1 octet in length and contains a positive
integer that specifies the number of pending TX@P\reservations reported in this frame. A value of 0
indicates that no TXOP reservations are in the process of being activated.

The Active TXOP Reservation field contains/zero or more TXOP Reservation fields as defined in 8.4.1.43.
This field indicates active HCCA TXOPs‘that the AP has scheduled. The Start Time subfield of the TXOP
Reservation field is relative to the TSE-of the sending AP.

The Pending TXOP Reservation(field contains zero or more TXOP Reservation fields as defined in 8.4.1.43.
This field indicates new HECA TXOPs that the AP is scheduling. The Start Time subfield of the TXOP
Reservation field is relativeto the TSF of the sending AP.

The use of the HCGA TXOP Advertisement frame is described in 10.27.3.

8.5.8.23 HCCA"TXOP Response frame

The HCEA TXOP Response frame is transmitted by an AP to another AP to respond to a HCCA TXOP

Adveértisement frame. The Action field format of the HCCA TXOP Response frame is shown in
Table 8-460d.

Public Dialog Schedule Alternate Avoidance
Category Action Token Status Code Conflict Schedule Request
Octets 1 1 1 2 Oor1 Ooré4 Oor4

Figure 8-460d—HCCA TXOP Response frame Action field format

The Category field is set to the value indicating a Public Action frame, as specified in Table 8-38.
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The Public Action field is set to the value specified in Table 8-210 for a HCCA TXOP Response frame.

The Dialog Token field is set to the value of the Dialog Token field from the corresponding HCCA TXOP
Advertisement frame.

The Status Code field is defined in 8.4.1.9 and is set to either the value SUCCESS or
TS _SCHEDULE_CONFLICT.

The Schedule Conflict field is present only when the Status Code field is nonzero. The Schedule Conflict
field indicates the TXOP reservation from the HCCA TXOP Advertisement frame that conflicts with an
existing or in-progress schedule. Its value is between 1 and the summation of the values from the Number/of
Reported TXOP Reservations and Number of Pending TXOP Reservations fields of the HCCA, TXOP
Advertisement frame. A value of 1 indicates the first TXOP reservation in the HCCA TXOP Advertisement
frame, a value of 2 indicates the second TXOP reservation in the HCCA TXOP Advertisement. frame, and so
on. The value of zero is reserved.

The optional Alternate Schedule field is defined in 8.4.1.43 and is present only when the-Status Code field is
nonzero. When the Alternate Schedule field is present, it contains an alternate tolthe TXOP reservation
given in the corresponding HCCA TXOP Advertisement frame. The Start Time.Subfield of the Alternate
Schedule field is relative to the TSF of the destination AP.

The optional Avoidance Request field is defined in 8.4.1.43 and may e ptesent when the Status Code field
is nonzero. When the Avoidance Request field is present, it indicates,a TXOP schedule that the AP sending
the TXOP Response frame is requesting to be avoided by the AP that is the destination of the TXOP
Response frame. The Start Time subfield of the Avoidance Request field is relative to the TSF of the
destination AP.

The use of the HCCA TXOP Response frame is des¢ribéd in 10.27.3.
8.5.8.24 Public Key frame

The Public Key frame is transmitted by an“AP to provide its public key to peer APs and to request the peer’s
public key. The format of the Public Key frame body is defined in Figure 8-460e.

: Request .
Category Action Type Group Public Key
Octets: 1 1 1 2 variable

Figure 8-460e—Public Key frame body format
The Category.field is set to the value indicating a Public Action frame, as specified in Table 8-38.
The Action field is set to the value specified in Table 8-210 for a Public Key frame.

The Request Type field is set to a number to identify the usage mode of this frame. The Request Types are
shown in Table 8-221c.

The Request Type field is set to “Request” to indicate that a public key is being requested from a peer AP.

I'he Request 1'ype 11eld 1s set to "Kesponse™ 10 mdicate that this frame 18 1 résponse 10 a Fublic Key frame.

The Group field is used to indicate which cryptographic group was used when generating the public key and
is defined in 8.4.1.40.
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Table 8-221c—Request Type definitions

Name Usage mode
Request 0
Response 1
Reserved 2-255

The Public Key field contains the public key of the AP that is sending this Public Key frame and is defined
in 8.4.1.39.

The use of the Public Key frame is described in 11.10.
8.5.11 Protected Dual of Public Action frames

In Table 8-228, insert values 20 to 23 in numeric order, and update the reserved values accordingly (note
that the entire table is not shown here):

Table 8-228—Public Action field values defined for Protectéd Dual of Public Action frames

Public Action field Description Defined in
value
20 Protected QLoad Request 8.5.8.20
21 Protected QLoad Report 8.5.8.21
22 Protected HCCA TXOP Advertisement 8.5.8.22
23 Protected HCCANTXOP Response 8.5.8.23

8.5.14 WNM Action details

8.5.14.26 DMS Response frame format

Change the first pardgraph of 8.5.14.26 as follows:

The DMS Response frame is sent by an AP or a mesh STA in response to a DMS Request frame, or

autonomously-to terminate a requested DMS stream, or to advertise the current parameters for one or more
GCR streams. The format of the DMS Response frame is shown in Figure 8-497.
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8.5.16 Self-protected Action frame details
8.5.16.2 Mesh Peering Open frame format
Change Table 8-262 as indicated (note that the entire table is not shown here):
Table 8-262—Mesh Peering Open frame Action field format
Order Information Notes
8 RSN The RSNE is present only ifdot] 1MeshSecurityActivated,
dot11ProtectedQLoadReportActivated, or
dot11Protected TXOPNegotiationActivated is true.
9 Mesh ID The Mesh ID element is set-as-deseribed-in-8-4-2- 103 present when
dotl1MeshActivated is true.
10 Mesh Configuration The Mesh Configuration element is set-asdeseribed-in-
&:4-2100present when dotl11MeshActivated is true.
Last Authenticated Mesh The Authenticated Mesh Peering(Exchange element is present when
Peering Exchange dot11MeshSecurityActivated, -
dot11ProtectedQLoadReportActivated, or
dot11ProtectedTXOPNegotiationActivated is true and a PMK exists
between the sender and.recipient of this frame.

8.5.16.3 Mesh Peering Confirm frame format
8.5.16.3.2 Mesh Peering Confirm frame details

Change Table 8-263 as indicated (note that the entire table is not shown here):

Table 8-263—Mesh Peering Confirm frame Action field format

Order Information Notes

7 RSN The RSNE is present only when dotl1MeshSecurityActivated,
dot11ProtectedQLoadReportActivated, or
dotl1ProtectedTXOPNegotiationActivated is true.

8 Mesh ID The Mesh ID element is set-as-deseribed-in-8-4-2+0+present when
dotl1MeshActivated is true.

9 Mesh Configuration The Mesh Configuration element is set-as-deseribed-in-
8-4-2100present when dotl1MeshActivated is true.

Last—1 MIC element MIC element is present when dot11MeshSecurityActivated,
dot11ProtectedQLoadReportActivated, or
dot11ProtectedTXOPNegotiationActivated is true and a PMK exists
between the sender and recipient of this frame.

Last Authenticated Mesh The Authenticated Mesh Peering Exchange element is present when

Peering Exchange dotl1MeshSecurityActivated,
dotl1ProtectedQLoadReportActivated, or
dot11ProtectedTXOPNegotiationActivated is true and a PMK exists
between the sender and recipient of this frame.
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8.5.16.4 Mesh Peering Close frame format

8.5.16.4.2 Mesh Peering Close frame details

—____Change Table 8-267asindicared:

Table 8-264—Mesh Peering Close frame Action field format

Order Information Notes
1 Category
2 Self-protected Action
3 Mesh ID The Mesh ID element is set-as-deseribedin-8-4-2-101present when
dotl1MeshActivated is true.
4 Mesh Peering The Mesh Peering Management element is set-as-deseribedin-
Management 8-42104present when dotl1MeshActivatéd-is‘true.
Last—2 Vendor Specific One or more vendor-specific elementS,are optionally present.

These elements follow all other elements except MIC element and
Authenticated Mesh Peering Excharige element.

Last—1 MIC element MIC element is present whed dot11MeshSecurityActivated,
dot11ProtectedQLoadReportActivated, or
dot11ProtectedTXOPNegotiationActivated is true and a PMK
exists between the sender and recipient of this frame.

Last Authenticated Mesh The Authenticated Mesh Peering Exchange element is present
Peering Exchange when dot}tMeshSecurityActivated,
dot11ProteetedQLoadReportActivated, or
dotldProtectedTXOPNegotiationActivated is true and a PMK
exists between the sender and recipient of this frame.

Insert the following subclauses, 8.5.19 ‘to 8.5.19.5 (including Table 8-281a and Figure 8-502a to
Figure 8-502¢), after 8.5.18.3:

8.5.19 Robust AV Streaming-Action frame details
8.5.19.1 General
Several Action frame formats are defined to support robust AV streaming. The Robust Action field values

associated with{each frame format within the robust AV streaming category are defined in Table 8-281a.
The frame formats are defined in 8.5.19.2 to 8.5.19.5.

Table 8-281a—Robust AV streaming Robust Action field values

Robust Action field value Meaning
0 SCS Request
1 SCS Response
2 Group Membership Request
3 Group Membership Response
4-255 Reserved
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8.5.19.2 SCS Request frame format

SCS Request frames are used to request the creation, modification, or deletion of a stream classification
using the procedures defined in 10.26.2.

The Action field of the SCS Request frame contains the information shown in Figure 8-502a.

Category Robust Action Dialog Token SCS Descriptor List

Octets: 1 1 1 variable

Figure 8-502a—SCS Request frame Action field format
The Category field is set to the value in Table 8-38 representing robust AV streaming.
The Robust Action field is set to the value specified in Table 8-281a for an SCS Request.frame.

The Dialog Token field is defined in 8.4.1.12 and set by the requesting STA to asnonzero value that is used
for matching action responses with action requests. See 9.24.5.

The SCS Descriptor List field contains one or more SCS Descriptor elements, as defined in 8.4.2.124.
8.5.19.3 SCS Response frame format

The SCS Response frame is sent in response to an SCS Request frame using the procedures defined in
10.26.2. The Action field of an SCS Response frame contains' the information shown in Figure 8-502b.

Category Robust Actien Dialog Token SCS Status List

Octets: 1 1 1 variable

Figure 8-502b—SCS Response frame Action field format
The Category field is set to the value in Table 8-38 representing robust AV streaming.
The Robust Action field is set:to the value specified in Table 8-281a for an SCS Response frame.
The Dialog Token field-is set to the nonzero value of the corresponding SCS Request frame. If the SCS
Report frame is being transmitted for a reason other than in response to an SCS Request frame, then the

Dialog Token field is set to 0.

The SCS Status List field contains one or more SCS Status duples. The format of the SCS Status duple is
defined.in’'Figure 8-502c.

SCSID Status

Octets: 1 2

Figure 8-502c—SCS Status duple format

The SCSID field is set to the value of the SCSID field in the SCS Descriptor element received in the SCS
Request frame.
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The Status field indicates the status of the requested SCSID, as indicated in Table 8-37.

8.5.19.4 Group Membership Request frame format

The—Group —vMembership—Request—frame 15— Sent 0 @ S1A (0 Tequest e COMEntS —Of —1tS
dotl 1GroupAddressesTable. The Action field of a Group Membership Request frame contains the
information shown in Figure 8-502d.

Category Robust Action Dialog Token

Octets: 1 1 1

Table 8-502d—Group Membership Request frame Action field format
The Category field is set to the value in Table 8-38 representing robust AV streaming.

The Robust Action field is set to the value specified in Table 8-281a for a Groyp-Membership Request
frame.

The Dialog Token field is defined in 8.4.1.12 and set by the requesting STAto a nonzero value that is used
for matching action responses with action requests. See 9.24.5.

Usage of the Group Membership Request frame is described in 10:23,15.3.2.
8.5.19.5 Group Membership Response frame format
The Group Membership Response frame is sent in response to a Group Membership Request frame or upon

a change in the dot11GroupAddressesTable object, asing the procedures defined in 10.23.15.3.2. The Action
field of a Group Membership Response frame contains the information shown in Figure 8-502e.

Category Robust Action Dialog Token Address Count Group Address List

Octets: 1 1 1 1 variable

Figure 8-502e—Group Membership Response frame Action field format
The Category field is set-te'the value in Table 8-38 representing robust AV streaming.

The Robust Actien\field is set to the value specified in Table 8-281a for a Group Membership Response
frame.

The Dialog Token field is set to the nonzero value of the corresponding Group Membership Request frame.
If the.Group Membership Report frame is being transmitted for a reason other than in response to a Group
Membership Request frame, the Dialog Token field is set to 0.

The Address Count field specifies the number of MAC addresses that are in the Group Address List field.
The Group Address List field contains zero or more MAC addresses to indicate the set of group addressed

MAC addresses for which the STA receives frames. Each MAC address is 6 octets in length, as described in
2432
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9. MAC sublayer functional description

9.2 MAC architecture

9.2.4 Hybrid coordination function (HCF)
9.2.4.2 HCF contention-based channel access (EDCA)
Change the first paragraph of 9.2.4.2 as follows:

The EDCA mechanism provides differentiated, distributed access to the WM for STAs using eight different
UPs. The EDCA mechanism defines four access categories (ACs) that provide support for the delivery of
traffic with UPs at the STAs. Six transmit queues are defined when dotl 1 AlternateEDCA Activated is true,
and four transmit queues otherwise. The transmit queue and AC is-are derived from the UPs“as shown in
Table 9-1.

Change Table 9-1 as follows:

Table 9-1—UP-to-AC mappings

UP —q_Tdratlills gllltt ueltle Transmit queue
- (Same as 802.1D (dotl1Alternate: | 5.¢17Ajternate- | Designation
Priority | o0 1D user designation AC ___EDCf./:fg:t;:ated EDCAActivated | (informative)
priority) not.present) true)
Lowest 1 BK AC BK BK BK Background
2 — AC BK BK BK Background
0 BE AG.BE BE BE Best Effort
3 EE AC BE BE BE Best Effort
4 CL AC VI Vi A VI Video
(alternate)
5 V1 AC VI \%4i 41 Video
rimar;
6 VO AC VO VO VO Voice
v (primary)
Highest 7 NC AC VO VO A VO Voice
& (alternate)

Insertthe following paragraphs at the end of 9.2.4.2:

The alternate video (A_VI) and alternate voice (A_VO) transmit queues share the same EDCAF as VI and
VO transmit queues, respectively, as shown in Figure 9-19a. When dot11AlternateEDCA Activated is true, a
scheduling function above the VO EDCAF selects from the primary or alternate transmit queue an MSDU,
an A-MSDU, an MMPDU, or set of MSDUSs to be the next to be passed to the VO EDCAF (as shown in
Figure 9-19a) so that the MSDU(s), A-MSDU(s), or MMPDU(s) from the queue with the higher UP are

selected with a higher probability than from the queue with the lower UP. When
dot11AlternateEDCA Activated is true, a scheduling function above the VI EDCAF selects from the primary
or alternate transmit queue an MSDU, an A-MSDU, an MMPDU, or set of MSDUs to be the next to be
passed to the VI EDCAF so that the MSDU(s), A-MSDU(s), or MMPDU(s) from the queue with the higher
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UP are selected with a higher probability than from the queue with the lower UP. The default algorithm to
select an MSDU, A-MSDU, or MMPDU from either the A VI or VI queue and to select an MSDU,
A-MSDU, or MMPDU from either the A_ VO or VO queue is as follows:

a) For each EDCAF, an MSDU, A-MSDU, or MMPDU is selected for transmission using the

transmission selection procedures defined in 8.6.8 of IEEE Std 802.1Q-2011 using two queues, the
primary and alternate.

b) For a given AC, the order in which frames are selected for transmission shall maintain the
requirements specified in 9.8 of this standard.

Alternative prioritization algorithms that meet the requirements of 9.8 may be used.

All MSDUs, A-MSDUs, and MMPDUs passed to the VO EDCAF are transmitted according to. AC" VO
EDCAF parameters and rules. All MSDUs, A-MSDUs, and MMPDUs passed to the VI EDCAF are
transmitted according to AC_VI EDCAF parameters and rules.

9.3 DCF

Change the eighth paragraph of 9.3 as follows:

Except for MPDUs transmitted via the GCR service, tFhe RTS/CTS mechanism cannot be used for MPDUs
with group addressed immediate destination because there are multiple¢ recipients for the RTS and thus
potentially multiple concurrent senders of the CTS in response—~Eor MPDUs transmitted via the GCR
service, an RTS frame may be used if it is directed to a STAGwithin the GCR group (see 9.19.2.6.2 and
9.21.10). The RTS/CTS mechanism is not used for every data‘frame transmission. Because the additional
RTS and CTS frames add overhead inefficiency, the mechanism is not always justified, especially for short
data frames.

9.3.2 Procedures common to the DCF andEDCAF

9.3.2.3 IFS

9.3.2.3.4 PIFS

Insert the following list item at the end of the dashed list after the second paragraph in 9.3.2.3.4:

— An AP continuing'to’transmit in a GCR Block Ack TXOP after the failure to receive a BlockAck as
described in 9.21410

9.3.2.8 ACK procedure
Insert the(following note at the end of 9.3.2.8:

NOTE=-The receiver STA performs the ACK procedure on all successfully received frames requiring acknowledgment,
even if the frame is subsequently discarded due to drop eligibility (see DEI subfield in 8.2.4.6).

9.3.2.10 Duplicate detection and recovery

Change the seventh and eighth paragraphs of 9.3.2.10 as follows:

A Teceiving STA shall Keep a cache ol recently received <Address Z, Sequence-number, fragment-number

tuples from frames that are not QoS Data frames. The receiving STA shall keep at least the most recent
cache entry per <Address 2> value in this cache. A receiving QoS STA shall also keep a cache of recently
received <Address 2, TID, sequence-number, fragment-number> tuples from QoS Data frames for frem-all
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STAs from which it has received QoS data frames. The receiving QoS STA shall keep at least the most
recent cache entry per <Address 2, TID> pair in this cache. The receiving STA should maintain two
additional caches, one containing entries of recently received <Address 2, sequence-number, fragment-
number> tuples from received management frames that are not time priority management frames and the

OtITeT COMAIINE TIMTeS Of TeCeMnty Teceived <AUdress 2; SeqUeTICe-TIUIDET, {TageT=TIODer="tupcs {TomT
received time priority management frames. The receiving STA should not include the entries in these two
additional caches in any other caches. In each of these two caches, the receiving STA should keep at least
the most recent cache entry per <Address 2 > value. A receiving STA with dotl IQMFActivated false or not

present and with dotl1RobustAVStreaminglmplemented false or not present should omit tuples obtained
from group addressed and ATIM frames from all caches.

A receiving QMF STA shall also keep a cache of recently received <Address 2, AC, sequence-number,
fragment-number> tuples from QMFs for all STAs from which the QoS STA has received,'QMFs. A
receiving QMF STA is required to keep only the most recent cache entry per <Address 2, AC,'Sequence-
number, fragment-number> for QMFs. A receiving QMF STA with dotl 1RobustAVStreaminglmplemented
false or not present shall omit from the caches all tuples obtained from group addressed, data frames and
tuples obtained from ATIM frames.

Insert the following paragraph after the ninth paragraph (“A receiving STA shall reject ....”) of 9.3.2.10:

A receiving non-mesh STA with dotl 1RobustAVStreamingImplemented triie shall keep a cache entry per
<DA, sequence-number> tuple for each group address subject to a GER agreement. A receiving mesh STA
with dotl IMeshGCRImplemented true shall keep a cache entry per <DA, Address 2, sequence-number>
tuple for each group address subject to a GCR agreement.

Insert the following note at the end of 9.3.2.10 after the existing note, and number the existing note as
NOTE 1:

NOTE 2—Group addressed retransmissions of BUs “use the same sequence number as the initial group addressed
transmission of the BU. Unicast retransmissions ofi@group addressed BU delivered via DMS use the same sequence
number as the initial unicast transmission of the BUJ. When a BU is delivered both using group addressing and unicast
(e.g., when DMS is active but there are othetr(associated STAs not using DMS), the sequence number might differ
between the group addressed and unicast transmissions of the same BU.

9.3.6 Group addressed MPDU-transfer procedure
Change 9.3.6 as follows:

In the absence of a PCF-er use of the group addressed transmission service (GATS), when group addressed
MPDUs in which.the To DS field is 0 are transferred from a STA, only the basic access procedure shall be
used. When group addressed MPDUs are not delivered using GATS, Regardless-of-thelength-of the-frame;
no RTS/CTS(exchange shall be used, regardless of the length of the frame. In addition, no ACK shall be
transmitted by any of the recipients of the frame. Any group addressed MPDUs in which the To DS field is
1 transfetred from a STA shall, in addition to conforming to the basic access procedure of CSMA/CA, obey
thetulés for RTS/CTS exchange and the ACK procedure because the MPDU is directed to the AP. When
dotl1 SSPNInterfaceActivated is true, an AP shall distribute the group addressed message into the BSS only
if' dot1 INonAPStationAuthSourceMulticast in the dotl1InterworkingEntry identified by the source MAC
address in the received message is true. When dotl 1SSPNInterfaceActivated is false, the group addressed
message shall be distributed into the BSS. Unless the MPDU is delivered via DMS, tFhe STA originating
the message receives the message as a group addressed message (prior to any filtering). Therefore, all STAs
shall filter out group addressed messages that contain their address as the source address. When

dot1 1SSPNInterfaceActivated is false, group addressed MSDUs shall be propagated throughout the ESS.
When dot11SSPNInterfaceActivated is true, group addressed MSDUs shall be propagated throughout the
ESS only if dotl1NonAPStationAuthSourceMulticast in the dotllInterworkingEntry identified by the
source MAC address in the received message is true.
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There is no MAC-level recovery on grouped addressed frames, except for the following:these—frames—in

—  Frames in which the To DS field is 1
—  Group addressed frames transmitted via the GATS

As a result, the reliability of this traffic is reduced, relative to the reliability of individually addressed traffic,
due to the increased probability of lost frames from interference, collisions, or time-varying channel
properties.

An STBC-capable STA shall discard either all received group addressed data frames that are STBC frames
or all received group addressed data frames that are non-STBC frames. How it makes this decision is outside
the scope of this standard.

A STA shall discard an MPDU with a group address in the Address 1 field if the value in the Address 1 field
does not match any value in the dotl1GroupAddressesTable and does not match the Broadcast address
value.

9.4 PCF

9.4.3 PCF access procedure

9.4.3.2 Fundamental access

Change the second paragraph of 9.4.3.2 as follows:

After the initial Beacon frame, the PC shall wait for onesSIFS period and then transmit one of the following:
a data frame, a CF-Poll frame, a Data+CF-Poll franig) a‘'management frame, or a CF-End frame. If the CFP
is null, i.e., no traffic is buffered and no polls exist.to send at the PC, a CF-End frame shall be transmitted
immediately after the initial Beacon frame. If there are buffered group addressed MSDUs/MMPDUSs_that are
not being delivered using the GCR-SP delivery method, the PC shall transmit these prior to any individually
addressed MSDUs/MMPDUs.

9.4.4 PCF transfer procedure
9.4.4.2 PCF transfers whén the PC STA is transmitter or recipient
Change the second paragraph of 9.4.4.2 as follows:

The PC may trafsmit data or management frames to non-CF-Pollable, non-PS STAs during the CFP. These
STAs shall acknowledge receipt with ACK frames after a SIFS, as with the DCF. The PC may also transmit
group addressed frames during the CFP. Because the Beacon frame that initiates the CFP contains a DTIM
element; if there are associated STAs using PS mode, the buffered group addressed frames that are not
deliveted via the GCR-SP delivery method shall be sent immediately after any Beacon frame containing a
TIM/element with a DTIM count field with a value of 0.
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9.7 Multirate support

9.7.5 Rate selection for data and management frames

Change the first paragraph of 9.7.5.3 as follows:

This subclause describes the rate selection rules for group addressed data and management frames,
excluding the following:

— Non-STBC Beacon and non-STBC PSMP frames
— STBC group addressed data and management frames
— Data frames located in an FMS stream (see 10.23.7)

—  Group addressed frames transmitted to the GCR concealment address (see 10.23.14.:2.5)

9.9 HT Control field operation
Change the second paragraph of 9.9 as follows:
A STA that has a value of true for at least one of dotll1RDResponderOptionlmplemented, ane

dotl IMCSFeedbackOptionlmplemented, and dotl1AlternateEDCAImplemented shall set
dot1 IHTControlFieldSupported to true.

9.11 A-MSDU operation
Change fourth paragraph of 9.11 as indicated:

The Address 1 field of an MPDU carrying an A~MSDU shall be set to an individual address_or to the GCR
concealment address.

9.19 HCF

9.19.2 HCF contention-based channel access (EDCA)
9.19.2.1 Reference implementation

Change the second paragraph of 9.19.2.1 as follows:

A model—~of the reference implementation is shown in Figure 9-19_for the case in which
dotl 1 AltermateEDCAActivated is false or not present and in Figure 9-19a for the case in which
dotldAlternateEDCA Activated is true. These figures illustrate and-iHustrates-a mapping from frame type or
UR to A€=the feur-transmit queues and the four independent EDCAFs;-eneforeachquene. The mapping of
WP to the AC-transmit queue and the mapping to AC are is-described in 9.2.4.2 and Table 9-1. The mapping
of frame types to ACs is described in 9.2.4.2.

Change title of Figure 9-19 as shown:

Figure 9-T9—Reference implementation model when
dot11AlternateEDCAActivated is false or not present
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Insert Figure 9-19a after Figure 9-19:

l (MSDU, UP)

Mapping to transmit
queue and access

I N 7 oo
VO A VO A VI VI BE BK
Transmit
queues
; ; A 4 A
VO VI BE BK EDCA functions
with internal

* ¢ ¢ ¢ collision resolution

v

Figure 9-19a—Reference implementation model when
dot11AlternateEDCAActivated is true

9.19.2.5 EDCA backoff procedure

Change the second paragraph of 9.19.2.5 as_follows:

For the purposes of this subclause, succgssful transmission and transmission failure are defined as follows:

After transmitting an MPDU{regardless of whether it is carried in an A-MPDU) that requires an
immediate frame as a responise, the STA shall wait for a timeout interval of duration of aSIFSTime +
aSlotTime + aPHY-RX~START-Delay, starting at the PHY-TXEND.confirm primitive. If a PHY-
RXSTART.indication primitive does not occur during the timeout interval, the STA concludes that
the transmissiont of the MPDU has failed.

If a PHY-RXSTART.indication primitive does occur during the timeout interval, the STA shall wait
for the~carresponding PHY-RXEND.indication primitive to determine whether the MPDU
transmission was successful. The recognition of a valid response frame sent by the recipient of the
MPDU requiring a response, corresponding to this PHY-RXEND.indication primitive, shall be
intetpreted as a successful response.

the MPDU-transmissten—The recognition of a valid data frame sent by the recipient of a PS-Poll
frame shall also be accepted as successful acknowledgment of the PS-Poll frame.

A transmission that does not require an immediate frame as a response is defined as a successful

transmission, unless it is one of the nonfinal (re)transmissions of an MPDU that is delivered using

the GCR unsolicited retry retransmission policy (9.19.2.6.2).

La
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retransmission policy (9.19.2.6.2)) is defined to be a failure.

The final (re)transmission of an MPDU that is delivered using the GCR unsolicited retry

retransmission policy (9.19.2.6.2) is defined as a successful transmission.
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— The recognition of anything else, including any other valid frame, shall be interpreted as failure of
the MPDU transmission.

Insert the following paragraph after the sixth paragraph (“If the backoff procedure ....”) of 9.19.2.5:

QoS STAs shall maintain a short retry counter and a long retry counter for each MSDU, A-MSDU, or
MMPDU that belongs to a TC that requires acknowledgment. The initial value for the short and long retry
counters shall be 0. QoS STAs also maintain a short retry counter and a long retry counter for each AC. They
are defined as QSRC[AC] and QLRC[AC], respectively, and each is initialized to a value of 0. When
dot1 1RobustAVStreaminglmplemented is true, QoS STAs shall maintain a short drop-eligible retry countet:
and a long drop-eligible retry counter for each AC. They are defined as QSDRC[AC] and QLDRC[ACT,
respectively, and each is initialized to a value of zero. APs with dot1 1RobustAVStreaminglmplementedtrue
and mesh STAs with dotl IMeshGCRImplemented true, shall maintain an unsolicited retry counter.

Change the now eighth paragraph of 9.19.2.5 as follows:

If the backoff procedure is invoked because of a failure event [reason c¢) or d) above or the transmission
failure of a non-initial frame by the TXOP holder], the value of CW[AC] shall be updated as follows before
invoking the backoff procedure:
— If the QSRC[AC] or the QLRC[AC] for the QoS STA has réached dotl1ShortRetryLimit or
dotl 1LongRetryLimit, respectively, CW[AC] shall be reset to CWmin[AC].
— If the QSDRC[AC] or the QLDRC[AC] fornYthe QoS STA in which

dotl 1RobustAVStreaminglmplemented is true has- \reached dotl1ShortDEIRetryLimit or
dotl1LongDEIRetryLimit, respectively, CW[AC] shalhbe reset to CWmin[AC].

—  Otherwise,
— If CWJAC] is less than CWmax[AC], CWTAC] shall be set to the value (CW[AC] + 1) x 2 —1.

— If CW[AC] is equal to CWmax[AC], EW[AC] shall remain unchanged for the remainder of
any retries.

9.19.2.6 Retransmit procedures

Change 9.19.2.6 as follows (including creating a new subclause, 9.19.2.6.1):

9.19.2.6.1 General

After transmitting a frame that requires an immediate acknowledgment, the STA shall perform either of the
acknewledgment procedures, as appropriate, that are defined in 9.3.2.8 and 9.21.3. The short retry count for
an'MSDU or A-MSDU that is not part of a Block Ack agreement or for an MMPDU shall be incremented
every time transmission of a frame of length less than or equal to dot1 IRTSThreshold fails for that MSDU,
A-MSDU, or MMPDU._The unsolicited retry counter shall be incremented after the transmission of every
A-MSDU that is transmitted using the GCR unsolicited retry retransmission policy.

QSRC[AC] shall be incremented every time transmission of an A-MPDU or frame of length less than or
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dot11RobustAVStreaminglmplemented is true, QSDRC[AC] shall be incremented every time transmission
of an A-MPDU or frame in which the HT Control field is present, the DEI field is equal to 1 and the length
of the frame is less than or equal to dotl IRTSThreshold fails. This short retry count and the QoS STA
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QSRC[AC] shall be reset when an A-MPDU or frame of length less than or equal to dotl IRTSThreshold
succeeds._ When dotl 1RobustA VStreaminglmplemented is true, the QSDRC[AC] shall be reset when an A-

MPDU or frame of length less than or equal to dotl 1RTSThreshold succeeds, regardless of the presence or
value of the DFEI field.

The long retry count for an MSDU or A-MSDU that is not part of a Block Ack agreement or for an MMPDU
shall be incremented every time transmission of a MAC frame of length greater than dotl IRTSThreshold
fails for that MSDU, A-MSDU, or MMPDU.

QLRC[AC] shall be incremented every time transmission of an A-MPDU or frame of length greater than of
equal to dotl IRTSThreshold fails, regardless of the presence or value of the DEI field. This long retry count
and the QLRC[AC] shall be reset when an A-MPDU or frame of length greater than dotl IRTSThreshold

succeeds._When dotl 1RobustAVStreaminglmplemented is true, QLDRC[AC] shall be incremented every
time transmission fails for an A-MPDU or frame of length greater than dotl IRTSThreshold in.which the HT
Control field is present and the DEI field is equal to 1. The QLDRC[ACT] shall be reset when'an A-MPDU or

frame of length greater than dotl 1RTSThreshold succeeds, regardless of the presence or value of the DEI
field.

All retransmission attempts for an MPDU that is not sent under a Block Ack agteément and that has failed
the acknowledgment procedure one or more times shall be made with the Retry field set to 1 in the data or
management frame.

Retries for failed transmission attempts shall continue until one or.mote of the following conditions occurs:

— tThe short retry count for the MSDU, A-MSDU, or MMPDU is equal to
MPDUdot1 1ShortRetryLimit,

antitThe long retry count for the MSDU, A-MSDU; or MMPDU is equal to dotl 1 LongRetryLimit.
The short drop-eligible retry count for~the’ MSDU, A-MSDU, or MMPDU is equal to
dot11ShortDEIRetryLimit.

— The long drop-eligible retry count*fer the MSDU, A-MSDU, or MMPDU is equal to
dotl1LongDFEIRetryLimit.

—  The unsolicited retry count for the A-MSDU is equal to dotl1UnsolicitedRetryLimit.

When either—any of these limits<i§ ‘reached, retry attempts shall cease, and the MSDU, A-MSDU, or
MMPDU shall be discarded.

For internal collisions eccuiting with the EDCA access method, the appropriate retry counters (short retry
counter for MSDU, A-MSDU, or MMPDU and QSRC[ACT] or long retry counter for MSDU, A-MSDU, or
MMPDU and QLRG[AC]) are incremented. For internal collisions occurring with the EDCA access method
where dotl 1RObustA VStreaminglmplemented is true, the appropriate drop-eligible retry counters
(QSDRCJAC], Jand QLDRC[AC]) are incremented when the collision occurs for MSDU, A-MSDU, or
MMPDU (that has drop eligibility equal to 1. For transmissions that use Block Ack, the rules in 9.21.3 also
apply.“"STAs shall retry failed transmissions until the transmission is successful or until the relevant retry
limitis’reached.

With the exception of a frame belonging to a TID for which Block Ack is set up, a QoS STA shall not
initiate the transmission of any management or data frame to a specific RA while the transmission of another
management or data frame with the same RA and having been assigned its sequence number from the same
sequence counter has not yet completed to the point of success, retry fail, or other MAC discard (e.g.,
lifetime expiry)

QoS STAs shall maintain a transmit MSDU timer for each MSDU passed to the MAC.
dotl IEDCATableMSDULifetime specifies the maximum amount of time allowed to transmit an MSDU for
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a given AC. The transmit MSDU timer shall be started when the MSDU is passed to the MAC. If the value
of this timer exceeds the appropriate entry in dotl IEDCATableMSDULifetime, then the MSDU, or any
remaining, undelivered fragments of that MSDU, shall be discarded by the source STA without any further
attempt to complete delivery of that MSDU.

When A-MSDU aggregation is used, the HT STA maintains a single timer for the whole A-MSDU. The
timer is restarted each time an MSDU is added to the A-MSDU. The result of this procedure is that no
MSDU in the A-MSDU is discarded before a period of dotl IEDCATableMSDULifetime has elapsed.

Insert the following subclause, 9.19.2.6.2, after 9.19.2.6.1:
9.19.2.6.2 Unsolicited retry procedure

When using the GCR unsolicited retry retransmission policy for a group address, the AP or mesh’"STA may
retransmit an MPDU to increase the probability of correct reception at the STAs that are listening to this
group address (i.e., the group address is in their dotl1GroupAddressesTable). The set,of MPDUs that may
be retransmitted is dependent upon whether Block Ack agreements are active with-the STAs that are
listening to this group address and is defined in 10.23.15.3.6. How an AP or a,mésh STA chooses which
MPDUs to retransmit is an implementation decision and beyond the scope of this‘standard.

A protective mechanism (such as a mechanism described in 9.22) should/be\used to reduce the probability of
other STAs transmitting during the GCR TXOP. When using a pfetection mechanism that requires a
response from another STA, the AP should select a STA that is a member of the GCR group.

The TXOP initiation rules defined in 9.19.2.2 and 9.19.3.3 shall be used for initiating a GCR TXOP. The
duration of a GCR TXOP shall be subject to the TXOP limits)defined in 9.19.2.2.

When transmitting MPDUs using the GCR servicg with retransmission policy equal to GCR unsolicited
retry, the following rules apply:

— Following a MAC protection exchange that includes a response frame, in all GCR unsolicited retry
retransmissions, the STA shall eithertransmit the frames within a GCR TXOP separated by SIFS or
invoke its backoff procedure ag\detfined in 9.19.2.5. The STA shall not transmit an MPDU and a
retransmission of the same MPDU within the same GCR TXOP. The final frame transmitted within
a GCR TXOP shall follow-the backoff procedure defined in 9.19.2.5.

—  Without MAC protectionor with MAC protection that lacks a response frame, in all transmissions,
the STA shall invoke-the backoff procedure defined in 9.19.2.5, using a value of CWmin[AC] for
CW, at the PHY-FXEND.confirm primitive that follows the transmission of each unsolicited retry
GCR MPDU.

—  All retransmissions of an MPDU shall have the Retry field in their Frame Control fields set to 1.

—  During a°GCR TXOP, frames may be transmitted within the GCR TXOP that do not use the GCR
umsolicited retry retransmission policy.

9.19.3)HCCA
9.19.3.1 General
Change the fifth paragraph of 9.19.3.1 as follows:

The HC shall perform delivery of buffered non-GCR-SP group addressed MSDUs/MMPDUs following

DTIM Beacon frames. The HC may also operate as a PC, providing (non-QoS) CF-Polls to associated
CF-Pollable STAs using the frame formats, frame exchange sequences, and other applicable rules for PCF
specified in 9.4.28
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9.21 Block Acknowledgment (Block Ack)

9.21.1 Introduction

Change the third paragraph of 9.21.1 as follows:

The Block Ack mechanism does not require the setting up of a TS; however, QoS STAs using the TS facility
may choose to signal their intention to use Block Ack mechanism for the scheduler’s consideration in
assigning TXOPs. The Block Ack mechanism is also used by the GCR service. Acknowledgments of frames
belonging to the same TID, but transmitted during multiple TXOPs, may also be combined into a single
BlockAck frame. This mechanism allows the originator to have flexibility regarding the transmission pf\data
MPDUs. The originator may split the block of frames across TXOPs, separate the data transfer’and the
Block Ack exchange, and interleave blocks of MPDUs carrying all or part of MSDUs or A-MSDUs for
different TIDs or RAs.

9.21.2 Setup and modification of the Block Ack parameters
Change the second-to-last paragraph of 9.21.2 as follows:

If the Block Ack mechanism is being set up for a TS, bandwidth negotiatioh(using ADDTS Request and
Response frames) should precede the setup of the Block Ack mechanismy\If the Block Ack mechanism is
being set up for the GCR service, then the following steps apply:

— One or more GCR Request/Response exchanges precede the)setup of the Block Ack mechanism.

— The ADDBA Request and Response frames exchanged 0 set up the Block ACK shall include the
GCR Group Address element indicating the group address of the GCR service.

9.21.3 Data and acknowledgment transfer using' immediate Block Ack policy and delayed
Block Ack policy

Change the first paragraph of 9.21.3 as follows:

After setting up either an immediate Block Ack agreement or a Delayed Block agreement following the
procedure in 9.21.2 and having gainéd access to the medium and established protection, if necessary, the
originator may transmit a block~of QoS data frames separated by SIFS period, with the total number of
frames not exceeding the Buffer-Size subfield value in the associated ADDBA Response frame and subject
to any additional duration:limitations based on the channel access mechanism. Each of the frames shall have
the Ack Policy subfield.in the QoS Control field set to “Block Ack.” The RA field of the frames that are not
delivered using the. GCR Block Ack retransmission policy shall be the recipient’s individual address. For
GCR frames delivered using the GCR Block Ack retransmission policy, the RA field of the frames shall be
the GCR congealment address. The originator requests acknowledgment of outstanding QoS data frames by
sending a Basi¢ BlockAckReq frame. The recipient shall maintain a Block Ack record for the block.

Change-the fifth paragraph of 9.21.3 as follows:

The recipient of an accepted Block Ack agreement that did not contain a GCR Group Address element in the
ADDBA Request frame shall maintain a Block Ack record consisting of originator address, TID, and a
record of reordering buffer size indexed by the received MPDU sequence control value. This record holds
the acknowledgment state of the data frames received from the originator._The recipient of an accepted
Block Ack agreement that contained a GCR Group Address element in the ADDBA Request frame shall

maintain a BIock Ack record consisting of the DA address from the A-MSDU subirame header, 11D, and a
record of reordering buffer size indexed by the received MPDU sequence control value. This record holds

the acknowledgment state of the group addressed data frames received from the originator.
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9.21.5 Teardown of the Block Ack mechanism

Insert the following paragraph at the end of 9.21.5:

The DEEBA Frame tramsmitted to Tetease the Biock Acksetupof o GERservice stattimciudethe GER
Group Address element to indicate the group address of the GCR service.

9.21.6 Selection of BlockAck and BlockAckReq variants
Insert the following paragraph at the end of 9.21.6:

The GCR subfield of the BAR Control field shall be set to 1 in all BlockAckReq frames where the Block
Ack agreement is for a group address delivered using the GCR Block Ack retransmission policy andjshall be
set to 0 otherwise. The GCR subfield of the BA Control field shall be set to 1 in all BlockAck;frames where
the Block Ack agreement is for a group address delivered using the GCR Block Ack retransmission policy
and shall be set to 0 otherwise.

Insert the following subclauses, 9.21.10 to 9.21.10.3 (including Figure 9-28a), after 9.21.9:
9.21.10 GCR Block Ack
9.21.10.1 Introduction

Subclause 9.21.10 extends the Block Ack mechanism to groupcaddressed frames that are transmitted using
the GCR Block Ack retransmission policy.

9.21.10.2 Scoreboard context control during GER Block Ack

For each GCR Block Ack agreement, each recipient shall maintain a block acknowledgment record as
defined in 9.21.3. This record includes the following information:

— A bitmap, indexed by sequence number

— A 12-bit unsigned integer starting sequence number

—  WinStartg, representing the Jowest sequence number position in the bitmap
— A variable WinEndp

—  The maximum transmission window size, WinSizep

WinSizeg is set to the ‘smaller of 64 and the value of the Buffer Size field of the associated ADDBA
Response frame that, established the Block Ack agreement. WinEndy is defined as the highest sequence
number in the (current transmission window. A STA implementing a GCR Block Ack agreement shall
maintain the block acknowledgment record for that agreement according to the following rules:

a) AGCR Block Ack agreement establishment:

1) WinStartp = the Starting Sequence Number subfield value (SSN) from the ADDBA Request
frame that elicited the ADDBA Response frame that established the GCR Block Ack
agreement.

2)  WinEndp = WinStartp + WinSizep — 1.

b) For each received data MPDU that is related with a specific GCR Block Ack agreement, the block
acknowledgment record for that agreement is modified as follows, where SN is the value of the
Sequence Number subfield of the received data MPDU:

1) If WinStarty < SN < WinEndp, set to 1 the bit in position SN within the bitmap.
2) If WinEndg < SN < WinStartg + 2",
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i)  Set to 0 the bits corresponding to MPDUs with Sequence Number subfield values from
WinEndg + 1 to SN — 1.

it) Set WinStarty = SN — WinSizep + 1.
iii) Set WinEndp = SN.

iv) Setto 1 the bit at position SN in the bitmap.
3) If WinStarty 21T < gN < WinStartp, make no changes to the record.
¢) Foreach received BlockAckReq frame that is related with a specific GCR Block Ack agreement, the
block acknowledgment record for that agreement is modified as follows, where SSN is the value
from the Starting Sequence Number subfield of the received BlockAckReq frame:
1) If WinStartp < SSN < WinEndpg,
1)  Set WinStarty = SSN.

ii) Set to 0 the bits corresponding to MPDUs with Sequence Number subfieldvalues from
WinEndp + 1 through WinStartp + WinSizep — 1.

iii) Set WinEndyp = WinStartg + WinSizep — 1.
2)  If WinEndp < SSN < WinStartg + 211,
1)  Set WinStarty = SSN.
ii) Set WinEndp = WinStartp + WinSizep — 1.
iii) Set to 0 bits the corresponding to MPDU with Sequénge Number subfield values from
WinStartp to WinEndp,.

3) If WinStarty + 2T <ssN< WinStartp, make no changes'to the record.
9.21.10.3 GCR Block Ack BlockAckReq and BlockAck frame exchanges

A protective mechanism (such as transmitting an HCCA 'CAP, MCCA, or RTS/CTS; setting the Duration
field in the first frame and response frames to updat&the NAVs of STAs in the BSS and OBSS(s); or using
another mechanism described in 9.13 and 9.3.2.5)*should be used to reduce the probability of other STAs
transmitting during the GCR TXOP.

When the retransmission policy for a group address is GCR Block Ack, an originator may transmit no more
than GCR buffer size A-MSDUs with’RA set to the GCR concealment address and the DA field of the A-
MSDU subframe set to the GCR_group address before sending a BlockAckReq frame to one of the STAs
that has a GCR Block Ack agréement for this group address. The RA field of the BlockAckReq frame shall
be set to the MAC address of the destination STA. Upon reception of the BlockAck frame, an AP may send
a BlockAckReq frame(fo another STA that has a Block Ack agreement for this group address, and this
process may be repeated multiple times.

NOTE—If the originator sends a BlockAckReq frame to a STA with a MAC address that matches the SA in any of the
A-MSDUs tramsmitted during the GCR TXOP, the Block Ack bitmap does not indicate the MSDUs sourced from this
STA. This is because the STA will have discarded all group addressed MPDUs transmitted by the AP that have the
source address equal to their MAC address (see 9.3.6).

When-a recipient receives a BlockAckReq frame with the GCR Group Address subfield equal to a GCR
group address, the recipient shall transmit a BlockAck frame at a delay of SIFS after the BlockAckReq
frame. The BlockAck frame acknowledges the STA’s reception status of the block of group addressed
frames requested by the BlockAckReq frame.

Figure 9-28a shows an example of a frame exchange when the GCR Block Ack retransmission policy is
used. The AP sends several A-MSDIIs nqing the GCR Block Ack retransmission pnlir‘v The AP then sends

a BlockAckRequest frame to group member 1 of the GCR group, waits for the BlockAck frame, and then
sends a BlockAckRequest frame to group member 2. After receiving the BlockAck frame from GCR group
member 2, the AP determines whether any A-MSDUs need to be retransmitted and sends additional
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A-MSDUs (some of which might be retransmissions of previous A-MSDUs) using the GCR Block Ack
retransmission policy.

Block Block

Data Data e Data AckReq AckReq

AP

Block
Ack

GCR group member 1

Block
Ack

GCR group member 2

GCR group member 3

Figure 9-28a—Example of a frame exchange with GCR Block Ack retransmission policy

After completing the BlockAckReq and BlockAck frame exchanges, the originator determines from the
information provided in the BlockAck bitmap and from the missing BlockAck frames which, if any,
A-MSDUs need to be retransmitted.

An originator adopting the GCR Block Ack ¢etransmission policy for a GCR group address chooses a
lifetime limit for the group address. The originator may vary the lifetime limit for the group address at any
time and may use different lifetime limits for different GCR group addresses. The originator transmits and
retries each A-MSDU until the appropriate lifetime limit is reached or until each one has been received by
all group members to which a BlockAckReq frame has been sent, whichever occurs first.

For GCR streams with retransmission policy equal to GCR Block Ack, an originator may regularly send a
BlockAckReq frame with thee GCR Group Address subfield in the BAR Information field set to the GCR
group address and the Bloek Ack Starting Sequence Control field set to the Sequence Number field of the
earliest A-MSDU of the GCR stream that has not been acknowledged by all group members and has not
expired due to lifétime limits, in order to minimize buffering latency at receivers in the GCR group.

NOTE 1—Thi$ i3 because an originator might transmit management frames, QoS data frames with a group address in
the Address\-field (including different GCR streams), and non-QoS data frames intermingled. Since these are
transmitt€d using a single sequence counter, missing frames or frames sent to group addresses absent from a receiving
STA s dotl 1GroupAddresses table complicate receiver processing for GCR streams with a GCR Block Ack
retransmission policy since the cause of a hole in a receiver’s Block Ack bitmap is ambiguous: it is due either to an
NMPDU being lost from the GCR stream or to transmissions of MPDUs not related to the GCR service using the same
séquence number counter.

NOTE 2—If an originator accepts two GCR agreements with two STAs where the GCR agreements have the same
Ethernet classifiers, but different additional classifiers, then the following effects are observed: Each STA receives both
GCR flows from the originator and sends them to upper layers where the MSDUs irrelevant to the STA are discarded, in
the same manner that non-GCR MSDUs irrelevant to the STA are discarded. In the Block Ack bitmap sent to the

ofiginator, each SIA sets Dits to 1 corresponding to MPDUS received from either GCKR stream. 1he originator is
responsible for recognizing that these bit positions apply to MPDUs irrelevant to the STA and for not spuriously retrying
MPDUs.
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The beginning of reception of an expected response to a BlockAckRequest frame is detected by the
occurrence of a PHY-CCA.indication(BUSY ,channel-list) primitive at the STA that is expecting the
response where one of the following conditions exists:

—  The channel-list parameter is absent; or

—  The channel-list is equal to {primary}, and the HT STA expected to transmit the expected response
supports 20 MHz operation only; or

—  The channel-list is equal to either {primary} or {primary, secondary}, and the HT STA expected to
transmit the expected response supports both 20 MHz and 40 MHz operation (see 10.15.2).

If the beginning of such reception does not occur during the first slot time following a SIFS, thenfthe

originator may perform error recovery by retransmitting a BlockAckReq frame PIFS after the preyious
BlockAckReq frame when both of the following conditions are met:

—  The carrier sense mechanism (see 9.3.2.2) indicates that the medium is idle at the TXPIFS slot
boundary (defined in 9.3.7) after the expected start of a BlockAck, and

—  The remaining duration of the GCR TXOP is longer than the total time requiredto retransmit the
GCR BlockAckReq plus one slot time.

NOTE—If an originator fails to receive a BlockAck frame in response to a BlockAckReq\ffame and there is insufficient
time to transmit a recovery frame, the AP retransmits the BlockAckReq frame in a new~I XOP.

9.26 PSMP Operation

9.26.1 Frame transmission mechanism during PSMP

9.26.1.1 PSMP frame transmission (PSMP-DTT and PSMP-UTT)
Change the second paragraph of 9.26.1.1 as follows:

A PSMP sequence may be used to transmit non~GCR-SP group addressed frames along with individually
addressed frames. Individually addressed frames shall be scheduled after group addressed frames.

10. MLME

10.2 Power management

10.2.1 Power management in an infrastructure network
10.2.1.1 General

Changethe'third paragraph of 10.2.1.1 as follows:

Ifany STA in its BSS is in PS mode, the AP shall buffer all non-GCR-SP group addressed BUs and deliver
them to all STAs immediately following the next Beacon frame containing a DTIM transmission.
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10.2.1.2 STA Power Management modes

Change Table 10-1 as follows:

Table 10-1—Power Management modes

Mode Description
Active mode STA may receive frames at any time. In Active mode, a STA shall be in the Awake state. A
or AM STA on the polling list of a PCF shall be in Active mode for the duration of the CFP.
PS STA listens to selected Beacon frames (based upon the ListenInterval parameter of the

MLME-ASSOCIATE.request or MLME-REASSOCIATE.request primitive) and sends\PS-
Poll frames to the AP if the TIM element in the most recent Beacon frame indicatesan
individually addressed BU is buffered for that STA.

The AP shall transmit buffered individually addressed BUs to a PS STA only-intesponse to a
PS-Poll from that STA, during the CFP in the case of a CF-Pollable PS STAef-during a
scheduled or unscheduled APSD service period for the STA, or during the SP of a scheduled
GCR-SP. In PS mode, a STA shall be in the Doze state and shall enter the Awake state to
receive selected Beacon frames, to receive group addressed transmissions following certain
received Beacon frames, to receive transmissions during the SP’of\a’scheduled GCR-SP, to
transmit, and to await responses to transmitted PS-Poll framés or(for CF-Pollable STAs) to
receive CF transmissions of buffered BUs.

10.2.1.3 AP TIM transmissions
Change 10.2.1.3 as follows:

The TIM shall identify the STAs for which traffic is pending and buffered in the AP. This information is
coded in a partial virtual bitmap, as described in:8;4.2.7. In addition, the TIM contains an indication whether
group addressed traffic is pending. Every SFA is assigned an AID by the AP as part of the association
process. AID 0 (zero) is reserved to indieate the presence of buffered non-GCR-SP_group addressed BUs.
The AP shall identify those STAs for.which it is prepared to deliver buffered BUs by setting bits in the
TIM’s partial virtual bitmap that cotréspond to the appropriate AIDs.

10.2.1.4 TIM types
Change the first paragraph of 10.2.1.4 as follows:

Two different TIM-types are distinguished: TIM and DTIM. After a DTIM, the AP shall transmit buffered
non-GCR-SP,group addressed BUs, before transmitting any individually addressed frames.

Change'the’fourth paragraph of 10.2.1.4 as follows:

THe ‘third and fourth lines in Figure 10-4 depict the activity of two STAs operating with different power
management requirements. Both STAs power on their receivers when they need to listen for a TIM. This is
indicated as a ramp-up of the receiver power prior to the TBTT. The first STA, for example, powers up its
receiver and receives a TIM in the first Beacon frame; that TIM indicates the presence of a buffered BU for
the receiving STA. The receiving STA then generates a PS-Poll frame, which elicits the transmission of the
buffered BU from the AP. Non-GCR-SP gGroup addressed BUs are sent by the AP subsequent to the

TransIMission of @ Beacomn frame comaimning a DT iM- The DTiM s Tmdicated by the D Tivicount fietdof the
TIM element having a value of 0.

Copyright © 2012 IEEE. All rights reserved. 89



https://standardsiso.com/api/?name=886558b77a3af5cfaa0c7d83b40b51ce

ISO/IEC/IEEE 8802-11:2012/Amd.2:2014(E)
IEEE
Std 802.11aa-2012 LOCAL AND METROPOLITAN AREA NETWORKS—AMENDMENT 2:

10.2.1.5 Power management with APSD

10.2.1.5.1 Power management with APSD procedures

—____Changethe fourth paragraph of 1027151 as fotlows:

If there is no unscheduled SP in progress, the unscheduled SP begins when the AP receives a trigger frame
from a STA, which is a QoS data or QoS Null frame using an AC the STA has configured to be trigger-
enabled. An A-MPDU that contains one or more trigger frames acts as a trigger frame. An unscheduled SP
ends after the AP has attempted to transmit at least one BU using a delivery-enabled AC and destined for the
STA, but no more than the number indicated in the Max SP Length field of the QoS Capability element/of
the STA’s (Re)Association Request frame if the field has a nonzero value. By setting the EOSP field to-1 in

the last frame sent during the SP, an unscheduled SP may be terminated before the maximum-.humber of
BUs in the SP has been reached.

Change paragraphs 8 to 11 of 10.2.1.5.1 as follows:

A scheduled SP starts at fixed intervals of time specified in the Service Interval(field. If the scheduled
Service Interval field equals 0 (for example, with the GCR-A delivery method)¢thescheduled SP starts from
the service start time without a fixed delivery interval. In order to use a s¢heduled SP for a TS when the
access policy is controlled channel access, a STA shall send an ADDTS-Request frame to the AP with the
APSD subfield of the TS Info field in the TSPEC element set to 1. Toluse"a scheduled SP for a TS for a AC
when the access policy is contention-based channel access, a STA-shall send an ADDTS Request frame to
the AP with the APSD and Schedule subfields of the TS Info field.in'the TSPEC element both set to 1. If the
APSD mechanism is supported by the AP and the AP acceptsithe corresponding ADDTS Request frame
from the STA, the AP shall respond to the ADDTS Request_frame with a response containing the Schedule
element indicating that the requested service can be aecommodated by the AP. When the access policy is
contention-based channel access for a GCR group @ddréssed stream, a scheduled SP is set up according to
10.23.15.3.3. The first scheduled SP starts when the lower order 4 octets of the TSF timer equal the value
specified in the Service Start Time field. If the SIHs nonzero, the A-STA using scheduled SP shall first wake
up at the service start time to receive downlink’individually addressed and/or GCR-SP group addressed BUs
buffered and/or to receive polls from the, AP/HC. If the ST is nonzero, tFhe STA shall wake up subsequently
at a fixed time interval equal to the SI;The AP may modify the non-GCR service start time by indicating so
in the Schedule element in a successtul ADDTS Response frame (which is sent in response to an ADDTS
Request frame) and in Schedul€)frames (which are sent at other times)._The AP may modify the GCR
service start time by indicatidg so in the Schedule element in the GCR Response subelements (see 8.4.2.91

and 10.23.15.3.4). In both:sion-GCR and GCR cases, the service start time shall be updated (using the

previously described service start time modification procedures) whenever the upper 4 octets of the TSF
timer change.

A scheduled (SB begins at the scheduled wakeup time that corresponds to the SI and the service start time
indicated dn“the Schedule element sent in response to a TSPEC_or GCR Request. If the SI is nonzero, tFhe
STA shalhwake up at a subsequent time when

(TSF — service start time) mod minimum SI = 0.

If the SI is nonzero, a scheduled SP for a GCR group ends after the AP has attempted to transmit at least one
BU associated with the GCR group but no more than the number indicated in the Max SP Iength field of the

oS Capability element of the STA’s (Re)Association Request frame. The last frame of the GCR SP shall
have the EOSP field set to 1.

If a scheduled SP overlaps the period during which the AP is required to transmit non-GCR-SP group
addressed frames and frames individually addressed to STAs in PS mode that follow a DTIM beacon that
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has at least 1 bit set to 1 in the partial virtual bitmap of its TIM, the scheduled SP shall be deferred until the
AP has transmitted all such buffered frames.

When the GCR-A delivery method is used., the scheduled Service Interval field is 0. If a STA has a GCR

agTeeent withram A Pfora group address using the GER=Adethivery methodthere is ro-defined endof tie
scheduled SP. The STA in PS mode shall enter the Awake state and shall remain awake in order to receive

the buffered group addressed BUs until the AP changes the delivery method of the stream to a method other
than GCR-A or until the GCR agreement is cancelled.

If scheduled servieesperiods-SPs are supported in a BSS, a STA may use both unscheduled and scheduled
APSD on different ACs at the same time. The GCR-SP delivery method may be used on any\AC,
irrespective of the non-GCR unscheduled or scheduled APSD flows. When a STA establishes scheduled
delivery for an AC, the AP shall not transmit BUs using that AC during an SP that is initiated by a trigger
frame, and it shall not treat BUs using the AC that are received from the STA as trigger frames, Thé AP shall
decline any ADDTS Request frame that indicates the use of both scheduled and unscheduled APSD to be
used on non-GCR-SP frames of the same AC at the same time.

APSD shall be used only to deliver individually addressed BUs and GCR-SP BUs té.a STA. Non-GCR and
non-GCR-SP gGroup addressed BU delivery shall follow the frame deliverytules defined for group
addressed BUs as defined in 10.2.1.7.

10.2.1.6 AP operation during the CP
Change list items d), e), and f) of the second paragraph in 10.2.1:6 as follows:

d) Ifa STA has set up a scheduled SP, it shall automatically wake up at each SP. Therefore, the APSD-
capable AP shall transmit frames associated with<admitted traffic with the APSD subfield equal to 1
in the TSPECs buffered for the STA dufing”a scheduled SP. If the STA has set up to use
unscheduled SPs, the AP shall buffer BUs.using delivery-enabled ACs until it has received a trigger
frame using a trigger-enabled AC from’the non-AP STA, which indicates the start of an unscheduled
SP. A trigger frame received by the AP from a STA that already has an unscheduled SP underway
shall not trigger the start of a new unscheduled SP. The AP transmits BUs destined for the STA and
using delivery-enabled ACs during an unscheduled SP. The bit for AID 0 (zero) in the bitmap
control field of the TIM element shall be set to 1 when non-GCR-SP group addressed traffic is
buffered, according to 8@2.7.

e) If any associated STAs are in PS mode, all non-GCR-SP group addressed BUs except those with a
service class of StrictlyOrdered shall be buffered.

en dot mtOption ctivated 1s false, the shall transmit all butfered non- -
When dotl IMgmtOptionFMSActi d is fal he AP shall it all buffered GCR-SP
group addressed BUs immediately after every DTIM.

Whenrdot! IMgmtOptionFMSActivated is true and the AP has established an FMS delivery interval
for-a multicast stream, the AP shall transmit all non-GCR-SP group addressed BUs belonging to a
particular FMS stream immediately after the DTIM that has the Current Count field value of the
FMS Counter field set to 0 for that particular FMS stream.

The More Data field of each group addressed frame shall be set to indicate the presence of further
buffered non-GCR-SP group addressed BUs. If the AP is unable to transmit all of the buffered non-
GCR-SP group addressed BUs before the primary or secondary TBTT following the DTIM, the AP
shall set the bit for AID 0 (zero) in the TIM element to 1 for a single BSSID or set the corresponding
Group Address bit to 1 for multiple BSSIDs, as defined in 8.4.2.7, and when
dotl IMgmtOptionFMSActivated is true, shall set the appropriate bits in the FMS Descriptor

element as described in 8.4.2.77 to indicate for which non-GCR-SP group addresses there are still
buffered BUs, until all buffered non-GCR-SP group addressed BUs have been transmitted.
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When the AP transmits an STBC DTIM or TIM Beacon frame, the AP shall retransmit all non-
GCR-SP _group addressed BUs that were transmitted following the non-STBC DTIM or TIM
Beacon frame except that they are transmitted using the basic STBC MCS. It may be the case that a
complete set of buffered non-GCR-SP _group addressed BUs is sent over a period of time during

wiicir orr=S TB € amd-STBCtramsmissions are terteaved; but the transition fromr mon=S TBC group
addressed transmissions to STBC group addressed transmissions shall be preceded by the
transmission of an STBC Beacon frame, and the transition from STBC group addressed
transmissions to non-STBC group addressed transmissions shall be preceded by the transmission of
a non-STBC Beacon frame.

10.2.1.7 AP operation during the CFP

Change list items d), e), and f) of the second paragraph in 10.2.1.7 as follows:

d)

e)

All non-GCR-SP group addressed MSDUs except those with a service class of StrictlyOrdered shall
be buffered if any associated STAs are in the PS mode, regardless of whethier those STAs are
CF-Pollable.

When dotl IMgmtOptionFMSActivated is false, the AP shall transmit-all*buffered non-GCR-SP
group addressed BUs immediately after every DTIM (Beacon frame with’"DTIM Count field of the
TIM element equal to 0).

When dotl IMgmtOptionFMSActivated is true and the AP has,set np an FMS delivery interval for a
multicast stream, the AP shall send all non-GCR-SP group addréssed BUs belonging to a particular
FMS stream immediately after the DTIM with the Current)Count field value of the FMS Counter
field set to O for that particular FMS stream.

The More Data field shall be set to 1 in the headers ot"all but the final frame containing one of these
buffered non-GCR-SP group addressed BUs_to/indicate the presence of further buffered group
addressed BUs. If the AP is unable to transmit all of the buffered non-GCR-SP group addressed BUs
before the non-STBC or STBC TBTT follewing the DTIM, the AP shall set the bit for AID 0 (zero)
in the TIM element to 1 for a single BSSID or set the corresponding group addressed bit to 1 for
multiple BSSIDs, as defined in 8.4.2¢7, and when dotl 1 MgmtOptionFMSActivated is true, shall set
the appropriate bits in the FMS Bescriptor element as described in 8.4.2.77 to indicate for which
non-GCR-SP group addresses-there are still buffered BUs, until all buffered non-GCR-SP group
addressed BUs have been tratfsmitted.

When the AP transmits(an STBC DTIM or TIM Beacon frame, the AP shall retransmit all non-
GCR-SP group addressed BUs that were transmitted following the non-STBC DTIM or TIM
Beacon frame exeept that they are transmitted using the basic STBC MCS. It may be the case that a
complete set of.buffered non-GCR-SP group addressed BUs is sent over a period of time during
which non-STBC and STBC transmissions are interleaved, but the transition from non-STBC group
addressed\ \fransmissions to STBC group addressed transmissions shall be preceded by the
transtisSion of a STBC Beacon frame, and the transition from STBC group addressed transmissions
tomen-STBC group addressed transmissions shall be preceded by the transmission of a non-STBC
Beacon frame.

Buffered BUs for STAs in the PS mode shall be forwarded to the CF-Pollable STAs under control of
the PC. Transmission of these buffered BUs as well as CF-Polls to STAs in the PS mode that were
indicated in the DTIM in accordance with paragraph c) of this subclause shall begin immediately
after transmission of buffered non-GCR-SP group addressed frames (if any), and shall occur in order
by increasing AID of CF-Pollable STAs. A CF-Pollable STA for which the TIM element of the most
recent Beacon frame indicated buffered BUs shall be in the Awake state at least until the receipt of
an individually addressed frame from the AP in which the Frame Control field does not indicate the
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existence of more buffered BUs. After acknowledging the last of the buffered BUs, the CF-Pollable
STA operating in the PS mode may enter the Doze state until the next DTIM is expected.
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10.4 TS operation

10.4.1 Introduction

Charnge the second paragraph of 10.3.1 as jollows.

A TS may have one or more TCLAS (within the discretion of the STA that sets up the stream) associated
with it. The AP uses the parameters in the TCLAS elements to filter the MSDUs belonging to this TS for

delivery as part of the TS._An Intra-Access Category Priority element may be associated with a TS by the
inclusion of an Intra-Access Category Priority element in an ADDTS Request frame. The User Priority

subfield of the Intra-Access Category Priority element shall be set to the same UP as specified in the User
Priority subfield of the TS Info field. If dotl1AlternateEDCA Activated is true, the Alternate Queue subfield

is used to select the appropriate EDCA transmit queue when the Access Policy subfield of the TS\Info field
in the TSPEC is EDCA or HEMM. When an Intra-Access Category Priority element is associatéd'with a TS,

the Drop Eligibility subfield is used to indicate the drop eligibility of the MSDUs of this TS.

Change the fourth paragraphs of 10.4.1 as follows.

TSPEC, optional TCLAS, and optional EBR, and optional Intra-Access Categety Priority elements are
transported on the air by the ADDTS Request frame and the ADDTS Response frame, and across the
MLME SAP by the MLME-ADDTS primitives. In addition, a TS could be created if a STA sends a resource
request to an AP prior to initiating a transition to that AP or in the Reassociation Request frame to that AP.

10.4.4 TS setup
Change 10.4.4 as follows:
10.4.4.1 General

A TS setup may be initiated by a non-AP STA ‘6r-an AP.

10.4.4.2 Non-AP-STA-initiated TS setup

Figure 10-8 shows the sequence of ‘messages occurring at a TS setup_initiated by a non-AP STA. This
message sequence in this figure and in the subsequent figures does not show the acknowledgment.

Figure 10-8 remains unchanged.

10.4.4.3 AP-initiated TS setup

Figure 10-8alshows the sequence of messages occurring at a TS setup initiated by the AP. This message
sequence inthis figure and in the subsequent figures does not show the acknowledgments.

TS setup may be initiated by an AP in response to a request originating from higher layer protocols. An AP
in ‘which dotl 1RobustAVStreaminglmplemented is true shall not send ADDTS Reserve Request action

frames to an associated STA that has set the RobustA VStreaming bit in the Extended Capabilities element in
its (Re)Association Request frame to 0.

The higher layer stream ID is defined by the higher layer. The Higher Layer Stream ID element shall be
included in the ADDTS Reserve Request action frame sent by the AP to the non-AP STA. This Higher

Layer Stream ID is used in the TS setup procedure between the AP and the non-AP STA.
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Figure 10-8a—TS setup when initiated by the AP

The AP initiates the TS sétup by sending an ADDTS Reserve Request action frame that includes the Higher

Layer Stream ID element.to the non-AP STA. On receipt of the ADDTS Reserve Request action frame from

the AP, the non-AP.STA shall perform one of the following:

a)

b)

Completeythe AP-initiated TS setup procedure by sending an ADDTS Reserve Response action
framé that includes the Higher Layer Stream ID corresponding to the AP-initiated TS setup

procedure and with the status code set to “SUCCESS.”

Send an ADDTS Reserve Response action frame with a nonzero status code and abort the AP-
initiated TS setup. The Higher Layer Stream ID field in this ADDTS Reserve Response action frame

shall be set to the Higher Layer Stream ID corresponding to the AP-initiated TS setup procedure.

Send an ADDTS Request action frame to the AP. There might be multiple ADDTS Request/
ADDTS Response exchanges between the non-AP STA and the AP, as described in 10.4.4.4, to
negotiate the TSPEC parameters. The Higher Layer Stream ID shall be included in all frames
corresponding to the AP-initiated TS setup procedure that are exchanged between the non-AP STA
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and the AP —TheAP-imitiated—TS setup procedure is compieted by sendinganm ADDTS Reserve

Response action frame that includes the Higher Layer Stream ID corresponding to the AP-initiated
TS setup procedure and with the status code set to indicate the result of the TSPEC negotiation.
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NOTE 1—Stream Reservation Protocol (SRP) as described in clause 35 of IEEE Std 802.1Q-2011 is an example of a
higher layer protocol. The IEEE 802.11 subsystem at a non-AP STA does not interpret the SRP reservation request but
simply sends it to the AP with which it is associated. A higher layer agent called Designated Multiple Stream

Registration Protocol (MSRP) Node (DMN) is co-located with the AP in the device that supports SRP. All incoming
SRP reservation requests are forwarded to the MSRP DMN. The MSRP DMN interprets the SRP reservation request and

invokes appropriate IEEE 8UZ.11 primitives in order for the AP to invoke the MLME-ADDISKESERVE.request
primitive. The MSRP DMN responds to the originator of the SRP Reservation request with the outcome of the
AP-initiated TS setup procedure. The procedures performed by the MSRP DMN are described in C.3 of IEEE
Std 802.1Q-2011.

NOTE 2—If the higher layer SRP Reservation Request is lost within the IEEE 802.11 subsystem, the corresponding
retry/recovery procedure is the responsibility of the SRP protocol. These procedures are described in Clause 35 of

IEEE Std 802.1Q-2011.

10.4.4.4 TS setup procedures for both AP and non-AP STA initiation

The non-AP STA’s SME decides that a TS needs to be created. How it does this, and how"it'selects the
TSPEC parameters, is beyond the scope of this standard. The SME generates an MLME-ADDTS.request
primitive containing a TSPEC. A TSPEC may also be generated autonomously by tie\MAC without any
initiation by the SME. However, if a TSPEC is generated subsequently by the SMEj.the TSPEC containing
the same TSID generated autonomously by the MAC shall be overridden. If ene or more TSPECs are
initiated by the SME, the autonomous TSPEC shall be terminated.

The remaining text formerly in 10.4.4 through the last paragraph, (‘When a STA requests service ...
described in Annex N.”) is unchanged.

10.4.8 Data transfer

Insert the following paragraphs at the end of 10.4.8:

If dotl1AlternateEDCA Activated is true, if an Intra<Access Category Priority element was provided when
the TS was created, and if the Access Policy subfield of the TS Info field in the TSPEC is EDCA or HEMM,

the value from the Alternate Queue subfield is used to select the appropriate EDCA transmit queue.

If an Intra-Access Priority element wasprovided when the TS was created, the Drop Eligibility subfield is
used to determine the drop eligibility‘of the MSDU.

10.5 Block Ack operation

10.5.2 Setup and modification of the Block Ack parameters
10.5.2.2 Procedure at the originator

Change item b) of the first paragraph in 10.5.2.2 as indicated:

b)) Check whether the intended peer STA is capable of participating in the Block Ack mechanism by
discovering and examining its “Delayed Block Ack” and “Immediate Block Ack” capability bits. If
the recipient is capable of participating, the originator sends an ADDBA frame indicating the TID
and the buffer size. If the recipient is capable of participating and the GCRGroupAddress parameter

of the MLME-ADDBA .request primitive is present, the originator sends an ADDBA Request frame
that includes a GCR Group Address element.
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10.5.2.4 Procedure common to both originator and recipient

Insert the following row at the end of Table 10-2 (note that the entire table is not shown here):

Table 10-2—Types of Block Ack agreement based on capabilities and ADDBA conditions

Type of Block Ack

Capabilities condition ADDBA condition
agreement

Both STAs are robust AV streaming STAs, Block Ack Policy subfield equal to 1; GCR Block Ack
and the agreement was established using ADDBA GCR Group Address Present
ADDBA Request/Response frames that subfield equal to 1

included GCR Group Address elements.

10.5.4 Error recovery upon a peer failure
Change the first sentence of the first paragraph in 10.5.4 as indicated:

Every STA shall maintain an inactivity timer for every negotiated Block Atkisetup, unless the Block Ack is
set up for a GCR group address.

Insert the following note at the end of 10.5.4:

NOTE—A Block Ack associated with a GCR group address does net us¢ an inactivity timer because the GCR originator
might switch between the DMS delivery method, the GCR unsoli€ited retry retransmission policy, and the GCR Block
Ack retransmission policy during the lifetime of a GCR agreement.

10.18 RSNA A-MSDU procedures

Change the end of 10.18 as follows:

An AP may transmit SPP A-MSDU for a GCR group address if it has successfully negotiated RSNA

(re)associations with all associated STAs that have an active GCR agreement for this group address.

10.23 Wireless hetwork management procedures

Change the title and text of 11.23.15 as follows (including creating two new subclauses, 10.23.15.1 and
10.23.15.2):

10:2315 Group addressed transmission service BMS-precedures

10.23.15.1 General

The group addressed transmission service provides delivery of group addressed frames and comprises the
two services, DMS and GCR.
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10.23.15.2 DMS procedures

The directed multicast service (DMS) is a service that may be provided by an AP to its associated non-AP
STAs that support DMS, where the AP transmits group addressed MSDUs as individually addressed

A-MSDUT:

Implementation of DMS is optional for a WNM STA_and mandatory for a robust AV streaming STA (as
defined in 10.26.1). A STA that implements DMS has dotl IMgmtOptionDMSImplemented set to true.

When dotl 1MgmtOptionDMSImplemented is true, at least one of dotl 1 WirelessManagementImplemented
and dotl 1RobustAVStreaminglmplemented shall be true, and dotl1HighThroughputOptionImplemented
shall be true. A STA that has a value of true for dotl IMgmtOptionDMSActivated is defined as a STA that
supports Directed Multicast. A STA for which dotl IMgmtOptionDMSActivated is true shall set the DMS
field of the Extended Capabilities element to 1.

The remaining text formerly in 10.23.15, ending with the last paragraph (“If the AP suppeorts both DMS
and TFS, the AP shall first apply TFS to the frame and then apply DMS.”), is unchanged.

Insert the following subclauses, 10.23.15.3 to 10.23.15.3.8 (including Table 10-9a'and Table 10-9b), after
10.23.15.2:

10.23.15.3 GCR procedures
10.23.15.3.1 Overview

Groupcast with retries (GCR) is a flexible service to improve the delivery of group addressed frames while
optimizing for a range of criteria. GCR service may be provided by the AP to associated STAs in an
infrastructure BSS or by a mesh STA to its peer me¢sh STAs in a mesh BSS. GCR uses the setup,
modification, and termination procedures defined 1@:23715.2. The differences between GCR procedures and
DMS procedures are as follows:

a) A GCR agreement applies to a single greup address and, if a TCLAS Processing element is present,
it has the Processing subfield value-set to 0, whereas a DMS flow is not restricted to a single group
address.

b) DMS offers multicast-to-unieast conversion only, whereas GCR includes several retransmission
policies and delivery methods.

A STA with dotl1RobustAVStreaminglmplemented true shall implement the GCR procedures defined in
10.23.15.3.2 to 10:23.15.3.6. When dot1 1RobustAVStreamingImplemented is true,
dot1 1MgmtOptionDMSImplemented and dotl1HighThroughputOptionlmplemented shall be true. A STA
that implements_advanced GCR supports GCR Block Ack (10.23.15.3.7) and GCR-SP (10.23.15.3.8) and
has dotl1AdvanéedGCRImplemented set to true. When dotllAdvancedGCRImplemented is true,
dotl 1RobustAV StreamingImplemented shall be true. In a mesh BSS, a STA that implements GCR has
dotl IMeshGCRImplemented set to true.  When  dotl1MeshGCRImplemented is  true,
dot1 HiighThroughputOptionImplemented shall be true.

DMS allows the transmission of group addressed MSDUs as individually addressed A-MSDUs and is
particularly suited to small numbers of group members. It provides a high level of reliability but has low
scalability as the efficiency decreases and delay increases proportionally to the number of group members.

GCR employs the DMS Request and DMS Response elements with the addition of GCR Request and
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of GCR services between an AP and non-AP STAs or between peer mesh STAs. The DMS procedures and
state machine of 10.23.15.2 shall apply to GCR with the extensions and constraints specific to GCR
described below in 10.23.15.3.3 to 10.23.15.3.8.
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Along with the No-Ack/No-Retry or non-GCR (defined in 9.3.6) and the DMS (defined in 10.23.15.2)
retransmission mechanisms, GCR defines two additional retransmission policies for group addressed
frames:

—  GCR unsolicited retry

— GCR Block Ack

When using the GCR unsolicited retry retransmission policy for a group address, the STA providing GCR
service retransmits an MSDU one or more times (subject to applicable MSDU lifetime and retry limits) to
increase the probability of correct reception at STAs that are listening to this group address. The decision to
retransmit these MSDUs is implementation dependent. GCR unsolicited retry is particularly suited towse
with large numbers of group members as it has moderate delay, efficiency, and reliability, but)high
scalability.

The GCR Block Ack retransmission policy extends the block acknowledgment mechanism to group
addressed frames. The STA providing the GCR service initiates Block Ack agreements.with each STA
receiving GCR frames that supports GCR Block Ack for a particular group address, Once this Block Ack
agreement is in place, the STA providing GCR service regularly sends BlockAckReg frames to the STAs
receiving the frames to ascertain the reception status of MSDUs related to this group address, as described in
9.21.10. This allows the STA providing GCR service to discover MSDUs that have not been received and to
schedule their retransmission. GCR Block Ack is particularly suited to use\with moderate numbers of group
members as it has moderate delay, high efficiency, and moderate scalability' and reliability.

The GCR service has two delivery methods for group addressed ftames:
— Non-GCR-SP
— GCR-SP (see 10.23.15.3.8)

The non-GCR-SP delivery method may be providedusing one or more of the following:
—  FMS (see 10.2.1.16)

—  Transmit frames within a GCR stream after the DTIM Beacon frame if any STA in the GCR group
is in PS mode

— Transmit frames at any time ifall STAs in the GCR group are in Active mode in an infrastructure
BSS

— In accordance with 13.183%in a mesh BSS

GCR-SP transmits GCRxgreup addressed frames at intervals, where the interval between transmissions
might be smaller than the/beacon interval. Compared to non-GCR-SP, GCR-SP might provide lower delay
and jitter.

10.23.15.3.2 GCR group membership procedures

The proeedures described in 10.23.15.3.3 to 10.23.15.3.8 depend upon the AP or mesh STA knowing the
membership of the multicast groups of STAs that support GCR.

One method for an AP to discover the multicast groups that its associated STAs are receiving or for a mesh
STA to discover the multicast groups that its peer mesh STAs are receiving is to use the Group Membership
Request frame (as defined in 8.5.19.4) to request the contents of the dotl1GroupAddressesTable of its
associated STAs or peer mesh STAs.

Other methods of group membership detection are also possible, using information that is outside the scope
of this standard. For example, group membership detection could be achieved by inspecting the protocol
messages of IETF RFC 3376.4
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An AP may transmit a Group Membership Request frame as an individually addressed frame to an
associated STA that has indicated that it supports robust AV streaming (as indicated by the Robust AV
Streaming bit equal to 1 in the Extended Capabilities element) to request the associated STA’s
dotl 1GroupAddressesTable. An AP shall not send a Group Membership Request frame to an associated

STA it s the Robust A V-Streaming bitequat to- O its Extended-Capabititics eiemernt:

A STA for which dotl1GCRActivated or dotl1MeshGCRActivated is true shall reply to a Group
Membership Request frame by sending a Group Membership Response frame with the Dialog Token field
set to the value from the Group Membership Request frame, the Address Count field set to the number of
entries in the dotl 1GroupAddressesTable, and the Group Address List field set to the group MAC addresses
in the dotl1GroupAddressesTable. A STA for which dotl IGCRActivated or dotl 1MeshGCRActivated’is
true shall set dotl lGCRGroupMembershipAnnouncementActivated to true upon reception of a_Group
Membership Request frame.

A STA for which dotlGCRGroupMembershipAnnouncementActivated and at ™east one of
dotl 1MeshGCRActivated and dotl1GCActivated are true shall send an unsolicited .Gtoup Membership
Response frame with the Dialog Token field set to 0, the Address Count field set to thesnumber of entries in
the dotl1GroupAddressesTable, and the Group Address List field set to the grouptMAC addresses in the
dot11GroupAddressesTable, every time the contents of the dotl 1GroupAddressesPable is modified.

If an unsolicited Group Membership Response frame is sent by an associated STA, the frame shall be
transmitted as a directed frame to the AP with which it is associated{Jf an unsolicited Group Membership
Response frame is sent by a mesh station in a mesh BSS, the frame-shall be transmitted as a broadcast frame.

10.23.15.3.3 GCR setup procedures

An AP with dotl IGCRActivated true may transmit to an associated non-AP STA an unsolicited individually
addressed DMS Response frame that contains one DMS Status field with a GCR Response subelement per
group address, if it detects that the associated non~=AP STA meets all of the following conditions:

— Robust AV Streaming was equal to_1"in the Extended Capabilities element in the most recently
received (Re)Association Requestframe from the non-AP STA.

— The non-AP STA is receiving one or more group addresses for which there is an active GCR service.
—  The non-AP STA does not hiave a GCR agreement for one or more of these group addresses.

A mesh STA with dotl 1MeshGCRActivated true may transmit to a peer mesh STA an unsolicited
individually addressed DMS Response frame that contains one DMS Status field with a GCR Response
subelement per group address, if it detects that the peer mesh STA meets all of the following conditions:

— Mesh GCRawas equal to 1 in the Extended Capabilities element in the most recently received mesh
beacon frem the peer mesh STA.

— The peér mesh STA is receiving one or more group addresses for which there is an active GCR
service.

—~ \Fhe peer mesh STA does not have a GCR agreement for one or more of these group addresses.

Each DMS Status field includes a TCLAS element to identify the GCR group address, the DMSID
corresponding to this GCR traffic flow, and other associated parameters. The Status subfield of this DMS
Status field shall be set to “GCR Advertise.” The associated STA may ignore the DMS Response frame or
initiate a GCR agreement for one or more of the group addresses.

ASTA £l o COD 1 DAMS . .
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10.23.15.2) with the following modifications:

4IETF RFC 3376, Internet Group Management Protocol (IGMP).
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— The DMS Descriptor shall contain one TCLAS element with the frame classifier type equal to 0
(Ethernet parameters), one TSPEC element, and one GCR Request subelement.

The DMS Descriptor may contain other TCLAS elements in addition to the mandatory TCLAS
element.

—  When there are multiple TCLAS elements, a TCLAS Processing element shall be present, and the
Processing subfield in the TCLAS Processing element shall be set to 0. Otherwise, no TCLAS
Processing elements shall be present in the DMS Descriptor.

The TSID subfield within the TS Info field of the TSPEC element shall be reserved. Since the AP
might choose a delivery method of GCR-SP, the non-AP STA should set the Minimum Servicg
Interval, Maximum Service Interval, and Service Start Time fields in the TSPEC element to indi€ate
the STA’s preferred wakeup schedule. In a mesh BSS, the Delivery Method field shall not bé set to
“GCR-SP.”

— The GCR Request subelement specifies the retransmission policy and delivery method requested by
the non-AP STA for the group addressed stream.

A STA shall not request transmission of a group address via the GCR service while itdhds’an active DMS for
this group address. A STA shall not request transmission of a group address via DMS while it has an active
GCR service for this group address.

An AP or mesh STA accepts a GCR request by sending a DMS Response Action frame with a DMS
Response element that contains a DMS Status field with the Response Type field set to “Accept” (as
described in 10.23.15.2) with the following modifications:

The DMS Status field shall include a GCR Responsé-subelement indicating the retransmission
policy, delivery method, and GCR concealment dddress for the group addressed stream. The
Retransmission Policy field shall not be set to “No Preference.” The Delivery Method field shall not
be set to “No Preference.” The GCR Concealment Address field of the GCR Response subelement
shall be set to dotl 1GCRConcealmentAddress. In a mesh BSS, the Delivery Method field shall not
be set to “GCR-SP.”

— Ifthe GCR group addressed stream is-subject to the GCR-SP delivery method, then the AP shall also
include a Schedule element in theXDMS Status field indicating the wakeup schedule for the group
addressed stream.

If a TSPEC Element is included, the TSID subfield shall be set to 0.

For each GCR Request subelement, the AP or mesh STA may

— Adopt the requested-retransmission policy and delivery method, or

Maintain its existing retransmission policy and delivery method, or
—  Select an alternate retransmission policy and delivery method, or

Deny/GER service for the group addressed stream.

In an infiastructure BSS, the retransmission policy shall not be GCR Block Ack for a GCR group address
whil¢:the AP has a GCR agreement for the group address with a non-AP STA that had the Advanced GCR
field)equal to 0 in the Extended Capabilities element in the (Re)Association Request frame most recently
réceived by the AP.

In a mesh BSS, the retransmission policy shall not be GCR Block Ack for a GCR group address while the
mesh STA has a GCR agreement for the group address with a peer mesh STA that had the Mesh GCR field
equal to 0 in the Extended Capabilities element.

An AP or mesh STA denies a GCR request by sending a DMS Response Action frame with a DMS
Response element that contains a DMS Status field with

—  The Response Type field set to “Deny” (as described in 10.23.15.2) and
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— An empty GCR Response subelement.

If an AP or mesh STA denies a GCR request, it may suggest an alternative TCLAS-based classifier by
including one or more TCLAS elements and an optional TCLAS Processing element (as described in

8742735 O TCEAS Tliememt sttt benctuded i the DM S Descriptor withr the frame classitier type equat
to 0 (Ethernet parameters). Other TCLAS elements may be included in the DMS Descriptor, but, if present,
a TCLAS Processing element with the Processing subfield equal to 0 shall also be included.

If a STA requesting GCR service determines that one or more GCR Response subelements are unacceptable,
then the STA shall discard any received ADDBA Request frames for the unacceptable GCR streams and
shall send a new DMS Request frame containing a DMS Request element with one DMS Descriptor for'each
unacceptable GCR stream. The DMSID fields shall be set to the DMSIDs of the unacceptable streams,and
the Request Type field shall be set to “Remove.”

In an infrastructure BSS, if the non-AP STA accepts the response to its GCR request, the non<AP STA shall
set dotl IGCRConcealmentAddress to the value contained in the GCR Concealment Address field of the
GCR Response subelement.

In a mesh BSS, if a STA requesting GCR service accepts the response to its/GCR request, it shall add to
dot11GroupAddressesTable the value contained in the GCR Concealment, Address field of the GCR
Response subelement.

In a mesh BSS, a GCR agreement instance is identified by a GCR-agteement instance identifier. The mesh
GCR agreement instance consists of the DMSID, localMAC, peerMAC, and concealment address.

For each group addressed stream requested by the non-AP) STA and accepted by the AP, the AP shall
immediately initiate a Block Ack negotiation if both of-thie following conditions are true:

— The AP advertised an Advanced GCR field‘equal to 1 in its Extended Capabilities element.

— The non-AP STA advertised an Advanced GCR field equal to 1 in the Extended Capabilities
element in the (Re)Association Request frame most recently received by the AP.

For each group addressed stream requested by a mesh STA, the peer mesh STA shall immediately initiate a
Block Ack negotiation if both the miesh STAs advertised a Mesh GCR field equal to 1 in their Extended
Capabilities element in their most recently received mesh Beacon frame.

If all the above conditions are-true, the AP or mesh STA shall immediately initiate a Block Ack negotiation
by sending an ADDBA Request frame to the STA that originated the GCR request. The Block Ack Policy
subfield in the Block: Ack Parameter Set field within the ADDBA frames shall not be set to 0. The TID
subfield in the Block Ack Parameter Set field within the ADDBA frames shall be set to 0. The A-MSDU
Supported subfield within the ADDBA frames shall be set to 1 (A-MSDU permitted). The Starting
Sequence Number field within the ADDBA Request frames shall be greater than (modulo 4096) the last
sequence number of the last group address frame transmitted before the ADDBA Request frame. STAs shall
maintain-this Block Ack agreement for the duration of their GCR agreement, irrespective of whether GCR
BlockAck is the current retransmission policy. While the retransmission policy of the GCR group addressed
stream is DMS, the STA receiving GCR frames shall suspend its Block Ack processing for the group
addressed stream.

NOTE—Having a Block Ack agreement with all members of a GCR group address allows the AP or mesh STA to
change the GCR retransmission policy dynamically.

Foreach GCRagreement, tere shatt-be onty one Tetransmission poticy and detivery method active at any
time. A GCR agreement between a non-AP STA and an AP or between peer mesh STAs shall begin when
the STA providing GCR service successfully transmits an individually addressed DMS Response frame with
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a DMS Response element containing a DMS Status field that has the Status field set to “Accept” (as
described in 10.23.15.2) with the DMS Status field including a GCR Response subelement.

10.23.15.3.4 GCR frame exchange procedures

In an infrastructure BSS, a GCR Block Ack agreement exists between a non-AP STA and an AP for a group
addressed stream from when the non-AP STA successfully transmits an ADDBA Response frame until one
of the following situations occurs:

— The AP or non-AP STA successfully transmits a DELBA frame to the other party.

— The GCR agreement no longer exists.

In a mesh BSS, a GCR Block Ack agreement exists between a mesh STA and its peer mesh STA for a.group
addressed stream from the time when the mesh STA successfully transmits an ADDBA Response-frame to
the peer mesh STA until one of the following situations occurs:

—  The mesh STA or the peer mesh STA successfully transmits a DELBA frame to the’other party.
— This GCR Block Ack agreement expires (see 9.10.5).
— The GCR agreement is terminated.

An AP or a mesh STA may transmit a group addressed stream via the NO<Ack/No-Retry (non-GCR; see
9.3.6) service and GCR service simultaneously. Each frame shall be transmitted via the No-Ack/No-Retry
retransmission policy before it is transmitted via the GCR service, exe€pt when using the GCR-SP delivery
method. The AP may transmit each frame via the No-Ack/No-Retfy, rétransmission policy before or after it
transmits the frame via the GCR service when using the GCR-SP)ydelivery method. A STA providing GCR
service may switch between the DMS, GCR Block Ack, or ‘GCR unsolicited retry retransmission policies,
but only one delivery mode may be active at any given time‘for each GCR group address.

An AP or mesh STA shall transmit a frame belonging to a group address via the GCR service if any
associated STA or peer mesh STA has a GCR agreement for the group address and, otherwise, does not
transmit the frame via the GCR service.

In an infrastructure BSS, an AP shall transmit a frame belonging to a group address via the No-Ack/No-
Retry service if one or more of the following situations occur:

—  The group address is the broadcast address.

—  The group address is not the broadcast address, and at least one associated STA has the Robust AV
Streaming bit equal'to O in the Extended Capabilities element of the STA’s most recent
(Re)Associatioh Request frame and has been determined by the AP to be a member of the group
address (how this determination is made is out of the scope of this standard).

—  The group address is not the broadcast address, at least one non-AP STA has a Block Ack agreement
for thie grfoup address, and the frame precedes the start of the Block Ack agreement (the sequence
number of the frame is less than the starting sequence number of the block Ack agreement, as
described in 9.21.2).

In‘a,mesh BSS, a mesh STA providing GCR service shall transmit a frame belonging to a group address via
the No-Ack/No-Retry service if one or more of the following situations occur:

—  The group address is the broadcast address.

—  The group address is not the broadcast address, and at least one peer mesh STA has the Mesh GCR
bit equal to 0 in the Extended Capabilities element of the STA’s most recent mesh Beacon frame and
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the scope of this standard).

— The group address is not the broadcast address, at least one peer mesh STA has a Block Ack
agreement for the group address, and the frame precedes the start of the Block Ack agreement (the
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sequence number of the frame is less than the starting sequence number of the Block Ack
agreement, as described in 9.10.2).

When the AP updates the retransmission policy, the AP shall set the Last Sequence Control field in the GCR

Respomse subetemnent to-thesequence mumber of thie MPDTTorrespording tothe GERtraffic frow that 1s
being updated that was delivered prior to the change in retransmission policy.

To avoid undetected retries being passed up at a receiver’s MAC_SAP, duplicate detection and removal for
group addressed frames is required in STAs with dotl1RobustAVStreaminglmplemented true or
dotl 1MeshGCRImplemented true (see 9.3.2.10).

GCR frames shall be QoS data frames (with QoS subfield of the Subtype field set to 1).

If the Block Ack agreement is successfully established for the group addressed stream and ‘thé delivery
method for the group addressed stream is GCR-SP, then the non-AP STA ensures it is awakefor subsequent
SPs (see 10.23.15.3.8).

A STA may request a change of GCR service for a group addressed stream by sending a DMS Descriptor
with the DMSID identifying the group address and the Request Type field setto<’Change” (as described in
10.23.15.2) with the following modifications:

— The DMS Descriptor shall contain zero TCLAS elements, zerd’ TCLAS Processing elements, one
TSPEC element, and one GCR Request subelement.

—  The TSPEC element and GCR Request subelement of thi§ DMS Descriptor shall together contain at
least one field that is different from the original TSPEC element and GCR Request subelement
identified by the DMSID.

An AP or mesh STA may update the retransmission.policy, delivery method, and schedule for any reason,
such as the size of the group changes, the capabilitiés of the members of the group change, GCR Request
subelements for the group are received, or multicast diagnostics are needed. The AP or mesh STA advertises
the current settings upon a change and periodically by either of the following methods:

— Transmitting an unsolicited DMS«<Response frame with the current settings addressed to the GCR
concealment address. This DMS*Response frame shall be scheduled for delivery at the appropriate
DTIM interval or SP in which all STAs within the group are awake to receive the frame. One
TCLAS element shall besincluded with the frame classifier type equal to 0 (Ethernet parameters).
Other TCLAS elements’ may be present, but if present, a TCLAS Processing element with the
Processing subfield(equal to 0 shall also be included. One TSPEC element and one GCR Subelement
shall be includéd per DMS Descriptor in the DMS Response element of the DMS Response frame to
identify each GCR stream. The DMSID that identifies the GCR stream shall be included in the DMS
Descripteri-Each Status field in the DMS Status fields included in the frame shall be set to “GCR
Advertise’”

— Transmitting unsolicited DMS Response frames with the current settings individually addressed to
each GCR group member. Each GCR stream is identified by the DMSID in a DMS Status field in
the DMS Response element of the DMS Response frame. These DMS Status fields shall not include
a TCLAS element, TSPEC element, or GCR subelement. Each Status field in the DMS Status fields
included in the frame shall be set to “GCR Advertise.”

STAs receiving GCR frames shall recover from missing group addressed DMS Response frames containing
GCR Response subelements that advertise a changed retransmission policy or delivery method according to
Table 10-9a or Table 10-9b, respectively.
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Table 10-9a—STA recovery procedures for a changed retransmission policy

Current retransmission

Actual retransmission

policvstate at STA pOliCy being used by the Recovervprocedure
receiving GCR frames A.P or mesh ST A.
providing GCR service
GCR unsolicited retry or No-Ack/No-Retry A STA receiving GCR frames shall cancel the GCR
GCR Block Ack service for the group address by sending a DMS

Response frame that contains a DMS Descriptor with
the Request Type set to “Remove” when no frames for
the group address are received via the GCR service
after a period of dot11 GCRPolicyChangeTimeout.

DMS

GCR unsolicited retry or A STA receiving GCR frames shall update its ‘eurrent
GCR Block Ack retransmission policy of the GCR streamjto GCR
unsolicited retry upon receiving an A-MSDU for the
DMS group address concealed via the GCR
concealment address.

GCR unsolicited retry or DMS A STA receiving GCR frames shall update its current
GCR Block Ack retransmission policy ofth& GCR stream to DMS upon

receiving an A-MSDU with the RA field equal to the
non-AP STA’s individual address and the DA field of
the A-MSDU subframe equal to the GCR group
address.

GCR unsolicited retry GCR Block Ack A STA receiving GCR frames shall update its current

retransmission policy of the GCR stream to GCR
Block\Ack upon receiving a BlockAckReq frame with
a GER Group Address subfield equal to the GCR
group address.

GCR Block Ack GCR unsolicited retry. A STA receiving GCR frames shall update its current

retransmission policy of the GCR stream to GCR
unsolicited retry if MSDUs for the GCR group address
concealed via the GCR concealment address are being
received yet no BlockAckReq frames for the GCR
group address are received after a period of
dot11GCRPolicyChangeTimeout.

A GCR agreement between(@non-AP STA and an AP or between peer mesh STAs shall end (as described in
10.23.15.2) when one df the following situations occurs:

In an infrastructure BSS, the AP deauthenticates or disassociates the non-AP STA, or

In a meshyBSS, the mesh STA providing GCR service tears down the peer link to the mesh STA
receiving GCR frames, or

Thehon-AP STA or mesh STA receiving GCR frames successfully transmits a DMS Request frame
te'the AP or mesh STA providing GCR service containing a DMS Request element that has a DMS
Descriptor with the DMSID identifying the group addressed stream and the Request Type field set
to “Remove,” or

The AP or a mesh STA providing GCR service successfully transmits an individually addressed
DMS Response frame with a DMS Response element containing a DMS Status field with the
DMSID identifying the group addressed stream that has the Status field set to “Terminate.”

104

Copyright © 2012 IEEE. All rights reserved.



https://standardsiso.com/api/?name=886558b77a3af5cfaa0c7d83b40b51ce

ISO/IEC/IEEE 8802-11:2012/Amd.2:2014(E)
IEEE
MAC ENHANCEMENTS FOR ROBUST AUDIO VIDEO STREAMING Std 802.11aa-2012

Table 10-9b—Non-AP STA recovery procedures for a changed delivery method

Current delivery method Actual delivery method

state at non-AP STA being used by the AP Recovery procedure

Non-GCR-SP GCR-SP A non-AP STA shall update the current delivery
method state of the GCR stream to GCR-SP if
a) No frames with the More Data field in the Frame
Control field equal to 1 for the GCR stream are
received for a period of
dot11GCRPolicyChangeTimeout, and
b) At least one frame for the GCR stream with the
More Data field in the Frame Control field équal
to 0 is received.
Note that upon detecting condition a), the STA should
enter the Awake state in order to assist with detecting
condition b).

GCR-SP Non-GCR-SP A non-AP STA shall update the curtent delivery
method of the GCR stream todNon-GCR-SP if no
frames with the More Data/field in the Frame Control
field equal to 0 for the GCR\Stream are received for a
period of dot11GCRRolicyChangeTimeout and at least
one frame for the GER Stream with the More Data field
in the Frame Control field equal to 1 is received.

A GCR agreement between a non-AP STA and an AP or betwéen-peer mesh STAs shall end (as described in
10.23.15.2) with the following modifications:

— The DMS Status field shall include a GCR Regponse subelement.

— The DMS response frame may be transmitted by an AP to the GCR concealment address or as an
individually addressed frame to each STAMhat has an active GCR agreement for this GCR group
address. The DMS response frame shall be transmitted by a non-AP STA or mesh STA as an
individually addressed frame to the~STA that it has an active GCR agreement for this GCR group
address.

A cancellation of a GCR agreement\shall also cause the Block Ack agreement to be cancelled for the GCR
stream.

10.23.15.3.5 Concealment of GCR transmissions

Concealment preyents group addressed frames transmitted via the GCR unsolicited retry or GCR Block Ack
retransmission policies from being passed up through the MAC SAPs of GCR-incapable STAs.

GCR group addressed MSDUs shall be sent in an A-MSDU when
—~"\Retransmitted via the GCR unsolicited retry or GCR Block Ack retransmission policies or
" Transmitted via the GCR-SP delivery method.

The MPDU containing this A-MSDU shall have the Address 1 field set to dotl 1GCRConcealmentAddress
and the Retry bit of the Frame Control field set to 1. The DA field in the A-MSDU subframe shall contain
the GCR group address that is being concealed (i.e., the same value as the DA field for non-GCR group
addressed delivery). One A-MSDU subframe shall be contained within one A-MSDU frame. GCR group

addressed MSDUS Tetransmitted via the GCR umnsoticited Tetry or GCR BIOCK ACK TCITansSIMiSsion poticies
shall set the Sequence Control field of the MPDU containing this A-MSDU to the same value as the
Sequence Control field of the frame that contained the corresponding MSDU that was transmitted with the
Retry bit equal to 0. The first transmission attempt of a GCR group addressed MSDU transmitted via the

Copyright © 2012 IEEE. All rights reserved. 105



https://standardsiso.com/api/?name=886558b77a3af5cfaa0c7d83b40b51ce

ISO/IEC/IEEE 8802-11:2012/Amd.2:2014(E)
IEEE
Std 802.11aa-2012 LOCAL AND METROPOLITAN AREA NETWORKS—AMENDMENT 2:

GCR-SP delivery method shall set the Sequence Control field of the MPDU containing this A-MSDU
according to the procedures defined in 9.3.2.10.

A STA with dotl 1RobustAVStreaminglmplemented true or dotl IMeshGCRImplemented true shall not use

Tts-GCRconceatment address for ammy purpose other e the trarnsission of GCRStreanTs:

A STA with dotl 1RobustAVStreaminglmplemented true or dotl IMeshGCRImplemented true and with a
GCR agreement shall add the GCR concealment address from the GCR Response subelement to the STA’s
dotl1GroupAddressesTable.

An AP with dotl 1RobustAVStreamingImplemented true shall not send an MSDU to the DS that has the DA
field set to the GCR concealment address.

The Individual/Group Address bit (LSB of octet 0) of dot] IGCRConcealmentAddress shall be set'to 0.
10.23.15.3.6 GCR unsolicited retry

A STA supports the GCR unsolicited retry retransmission policy if dotl 1RobustAViStreamingImplemented
or dotl IMeshGCRImplemented is true; otherwise, the STA does not support’ the GCR service with
retransmission policy equal to GCR unsolicited retry.

An AP or a mesh STA adopting the GCR unsolicited retry retransmission policy for a GCR group address
chooses a lifetime limit for the group address. The AP or a mesh-STA may vary the lifetime limit for the
group address at any time and may use different lifetime limitsfor-different GCR group addresses. An AP
adopting the GCR unsolicited retry retransmission policy forsa GCR group address shall transmit each
MSDU according to 10.23.15.3.5, subject to the lifetime and retry limits. Transmission uses the backoff
procedure described in 9.19.2.6.2.

If a Block Ack agreement has successfully been established for a group addressed stream that is delivered
using the GCR unsolicited retry retransmission policy, the STA shall follow the duplicate detection
procedures defined in 9.3.2.10 and 9.20.4.

If a Block Ack agreement has successfilly been established for all STAs receiving a GCR group address, for
a group delivered using the GCR unsolicited retry retransmission policy, the AP may retransmit any of the
last m A-MSDU s that have the DA field in the A-MSDU subfield set to the GCR group address, where m is
GCR buffer size (as defined\in.10.23.15.3.7), subject to the lifetime limits.

If there is a STA with an.active GCR agreement for a group address that does not have an active Block Ack
agreement, the AP shall not retransmit a preceding A-MSDU for that group address. A preceding A-MDSU
is defined as an'A-MSDU with a sequence number value that precedes, using the modulo 2'? rules defined
in 9.21.1, the(sequence number value of the last transmitted A-MSDU for the GCR group address.

10.23.15:3.7 GCR Block Ack

AySTA supports the GCR Block Ack retransmission policy if dotl 1 AdvancedGCRImplemented is true or
dotl IMeshGCRImplemented is true; otherwise, the STA does not support the GCR service with
retransmission policy equal to GCR Block Ack.

The AP shall maintain a set of the most recently received values of the Buffer Size subfield from the Block
Ack Parameter Set field in the ADDBA Response frame received from each member of a specific group

address. The minimum of that set of values is defined to be the GCR buffer size for that group address (see
9.21.10).
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10.23.15.3.8 GCR-SP

The GCR-SP delivery method transmits GCR group addressed frames at intervals that might be smaller than
the beacon interval.

A STA supports the GCR-SP delivery method if dotl 1 AdvancedGCRImplemented is true; otherwise, the
STA does not support the GCR service with the delivery method equal to GCR-SP.

NOTE—Group addressed traffic transmitted at the end of a DTIM beacon might be an impediment to providing QoS for
uplink transmissions and in OBSSs. Therefore, APs in an overlapped environment are advised to make use of GCR-SP
for group addressed traffic that consumes appreciable medium time.

Group addressed MSDUs shall not be transmitted via the GCR-SP delivery method policy if a non-GCR-SP
delivery method is active for that group address.

All MSDUs transmitted via the GCR-SP delivery method shall be concealed using the procedures described
in 10.23.15.3.5. A STA receiving group addressed MSDUs transmitted via the GCR-SP delivery method
shall discard all nonconcealed MSDUs for this group address.

An AP advertises that a group addressed stream is subject to GCR-SP within & GCR Response subelement.
The subelement indicates the start of each SP. See 10.2.1.5. When the ServiCe Interval field in the Schedule
element of the DMS Response frame is greater than 0, at every scheduled SP, the AP schedules for
transmission buffered GCR-SP group addressed frames assigned to thatparticular group address.

An AP shall not establish both a GCR-SP and an FMS agreement.for a group addressed stream with a single
non-AP STA.

An AP may use the GCR-SP delivery method for an aecepted GCR service when all the non-AP STA that
requested the GCR service for the group addressChave the Robust AV Streaming bit in the Extended
Capabilities element equal to 1 and the Advanced GCR bit in the Extended Capabilities element equal to 1.
Otherwise, the AP shall not use the GCR-SP delivery method for the accepted GCR service.

When the Service Interval field in the Schedule element of the DMS Response frame is 0, the AP may
transmit group addressed frames that-are subject to this GCR agreement at any time without regard to the

power state of non-AP STAs in the group. This delivery method is called GCR-A, where all members of the
group need to stay in the Awake(State to receive these group addressed frames.

10.25 Quality-of-service management frame (QMF)

10.25.2 QMF policy advertisement and configuration procedures
10.25.2.2. QMF policy change in an infrastructure BSS or in an MBSS
Insert the following paragraph at the end of 10.25.2.2:

An- AP for which dotl1AlternateEDCAActivated is true shall not use the alternate video (A _VI) nor
alternate voice (A_VO) transmit queues in its QMF policy.
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Insert the following subclauses, 10.26 to 10.27.4.3 (including Table 10-14), after 10.25.3:

10.26 Robust AV streaming

10.26.1 Robust AV streaming dependencies

When dot11RobustAVStreamingImplemented is true, the STA is a robust AV streaming STA. The attribute
dot11QosOptionlmplemented shall be true in a robust AV streaming STA.

10.26.2 SCS procedures

The stream classification service (SCS) is a service that may be provided by an AP to its associated STAs
that support SCS. In SCS, the AP classifies incoming unicast MSDUs based upon parameters provided by
the non-AP STA.

The classification allows the UP, drop eligibility, and EDCA transmit queue to be selectéd for all MSDUs
matching the classification.

Implementation of SCS is optional for a STA. A STA that implements SCS/has.dotl 1SCSImplemented set
to true. A STA that has a value of true for dotl ISCSActivated is definedhas’a STA that supports stream
classification. When dotl 1SCSActivated is true, dotl1SCSImplemented shall be true. A STA for which
dot1 1SCSActivated is true shall set the SCS field of the Extended Capabilities element to 1.

A non-AP STA that supports SCS may request use of SCS by'sending an SCS Request frame that includes
an SCS Descriptor element with the Request Type field set t0¥°Add” or “Change.” The SCS Descriptor List
field in the SCS Descriptor element identifies how MSDUs are classified and the priority to assign to
MSDUs that match this classification. If the TCLAS\Processing element is present in an SCS Descriptor
element, the Processing subfield shall have a value of 0 or 1. An AP shall decline any SCS Request frame
where a TCLAS Processing element is presentand the Processing subfield does not have a value of 0 or 1.

Each SCS stream is identified by an SCSID. This SCSID is used by a non-AP STA to request creation,
modification, or deletion of an SCS stream. The SCSID is used by an AP to identify an SCS stream in SCS
responses.

Upon receipt of an SCS Request frame from an associated non-AP STA, the AP shall respond with a
corresponding SCS Response:frame. A value of “SUCCESS” shall be set in the corresponding Status field
of the SCS Status dupl¢ in‘the SCS Response frame when the AP accepts the SCS request for the requested
SCSID. A value of “REQUEST _DECLINED,” “REQUESTED_TCLAS_NOT SUPPORTED BY_AP,” or
“INSUFFICIENTSTECLAS PROCESSING RESOURCES” shall be set in the corresponding SCS Status
field of the SCS_Status duple in the SCS Response frame when the AP denies the SCS request for the
requested SCSID.

If the-AP“declines a request to change a previously accepted SCSID, the previously accepted classification
for this SCSID continues to operate.

If the requested SCS is accepted by the AP, the AP shall process subsequent incoming unicast MSDUs from
the DS or WM that match the TCLAS elements and optional TCLAS Processing element classifier specified
in the SCS Descriptor element.

Ammatchrof theclasstfrer isdefimredasfotows:
—  When the Processing subfield of the TCLAS Processing element is 0, the classifier matches all the
parameters in the TCLAS elements in the SCS Descriptor element.
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—  When the Processing subfield of the TCLAS Processing element is 1 or the TCLAS Processing
element is not present, the classifier matches if the parameters match at least one of the TCLAS
elements in the SCS Descriptor element.

Theprocessingof Tmatcimg MSDTsdepemds uporr tireaccess poiicy assigned to the MSDH:
—  For matching MSDU s that are not part of a TS (as described in 10.4), the User Priority subfield of
the Intra-Access Category Priority element is used as the UP of these MSDUs.

—  For matching MSDUs that are part of a TS (as described in 10.4), the TID and UP classification of
these MSDU s shall follow the rules specified in 10.4.8.

— If dotl1AlternateEDCAActivated is true, for matching MSDUs that are not part of a TS\(as
described in 10.4) or for MSDUs that are part of a TS that uses EDCA or HEMM as the ‘aceess
policy, the Alternate Queue subfield of the Intra-Access Category Priority element is usedto*select
whether the primary EDCA transmit queue or alternate EDCA transmit queue is used/for these
MSDUs .

—  All matching MSDUs have their DEI set using the value from the Drop Eligibility subfield of the

Intra-Access Category Priority element in the DEI subfield of the HT Contfol-field, as defined in
8.2.4.6.

A non-AP STA may request the termination of an accepted SCS stream by<¢ending an SCS Request frame
with the Request Type field set to “Remove” and the requested SCSIDs in the SCS Descriptor element. The
Length field of the SCS Descriptor element is set to 0; and no Intra¢Access Priority, TCLAS, or TCLAS
Processing elements shall be included in the SCS Descriptor element:

Upon reception of a request to terminate a previously accepted 'SCS stream, the AP shall cease to apply the
classifier related to this SCSID. The AP shall send an SCS Response frame to confirm the termination of the
SCS stream identified by the SCSID, by including the, SCSID and a value of “Terminate” in the Status field
of an SCS Status duple in an SCS Response frame anid the dialog token in the SCS Response frame set to the
value from the SCS Request frame that requestedtermination.

The AP may send an unsolicited SCS Response frame at any time to cancel a granted SCS stream identified
by the SCSID, by including the SCSID and-a value of “Terminate” in the Status field of an SCS Status duple
in an SCS Response frame and the dialog token in the SCS Response frame set to 0.

10.27 Procedures to manage OBSS
10.27.1 General

QLoad Report elements, HCCA TXOP Update Count elements, HCCA TXOP Advertisement action frames,
and HCCA TXOP Response action frames are designed to mitigate the effects of OBSSs and provide the
means to

— _(Adgvertise QoS load information for channel selection

—-) Extend the admission control and scheduled mechanisms to a distributed environment

=< Enable the coordination of scheduled HCCA TXOPs between HCs operating with OBSSs

OBSS APs are APs that are using the same primary channel and that are able to receive or obtain frames
from each other, including Beacon frames. These frames are received directly or via associated STAs that

support the Beacon Request capability (as indicated by the Beacon Passive Measurement capability enabled
bit or the Beacon Active Measurement r‘npahi]itv enabled bit hping set in the RM Enabled Fapﬂhi]iﬁpq

element in the (Re)Association frame). An AP might scan other channels as part of its channel selection
process or might request associated STAs that have the Beacon Request capability enabled to perform an
off-channel Beacon Request measurement, and these procedures might provide QLoad Report elements
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received from APs operating on other channels. Subclause X.3 provides an example of using QLoad Reports
from adjacent channels.

NOTE 1—These OBSS procedures might use unauthenticated Beacon frames and public action frames.
Implementations might choose to use additional heuristics (e.g., a history of collaboration and traffic monitoring) to

determine the authenticity of this mformation.

NOTE 2—These OBSS procedures are intended for stationary and portable APs (see 4.2.4).
10.27.2 QLoad Report element

10.27.2.1 Introduction

The QLoad Report element is contained in QLoad Report frames or Protected QLoad Report frames'that are
provided by an AP and, optionally, periodically in the Beacon frame. The QLoad Repoftt frame is
transmitted, upon the receipt of a QLoad Request frame by an AP for which dotl 1QLoadRepértActivated is
true, to the STA that sent the QLoad Request frame. An AP shall not send a QLoad Request frame or
Protected QLoad Request frame to another AP that has QLoad Report field set ton0/in its Extended
Capability element. The Protected QLoad Report frame is transmitted, upon theyreceipt of a Protected
QLoad Request frame when dotl1ProtectedQLoadActivated is true, to the STA ‘that sent the Protected
QLoad Request frame. An AP for which dotl 1ProtectedQLoadReportActivated*is false shall discard any
received Protected QLoad Request or Protected QLoad Report frames.

Whenever there is a change in the contents of the QLoad Report glement and there is no pending delay
period for an unsolicited QLoad Report frame, an unsolicited QLoad Report frame should be transmitted
with the RA field set to the broadcast address, after a.‘randomly selected delay between 1 and
dotl 1QLoadReportDelay seconds. After this delay, the APishall transmit an unsolicited QLoad Report
frame that contains the most recently available QLoad information. When dotl 1QLoadReportActivated is
true, the QLoad Report element shall beY)"included in the Beacon frame every
dotl 1QLoadReportInterval DTIM DTIMs. When dotl 1QLoadReportActivated is false, the QLoad Report
element shall not be included in Beacon frames.

10.27.2.2 Calculating field values

The value of the Potential Traffic Self;field represents the potential QoS traffic of this BSS; therefore, the
value in the Mean subfield shall always be equal to or greater than the value of the Mean subfield in the
Allocated Traffic Self field.

The AP shall include inthe*Allocated Traffic Self field all accepted and not deleted TSPECs as they are sent
by non-AP STAs. At.the“deletion of each such TSPEC, the AP shall remove the TSPEC from its Allocated
Traffic Self field.

The number of active AC_VI and AC_VO streams shall be provided in the Allocated Traffic Self field. For
each admitted admission control TSPEC, the AP calculates a medium time, as described in L.2.2. This
medium #ime, however, does not include the medium access overhead that, in turn, is related to the number
ofistreams. This access overhead is further discussed in X.2.7, and a recommendation is given for its value.

An example of a method of calculating the values for the Mean and Standard Deviation subfields in the
Potential Traffic Self field is given in X.2.3.

The Sharing Policy field is used to indicate the currently active policy for sharing the medium with OBSSs.

pr‘ring the th‘ing Policy field to “Static’ indicates that the share of the total available medium time of an

AP does not change when the value of the Allocated Traffic Shared field changes. Setting the Sharing Policy
field to “Dynamic” indicates that the share of the total available medium time of an AP might change when
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the value of the Allocated Traffic Shared field changes. If the Sharing Policy field has the value “Vendor
Specific,” then the QLoad Report element shall contain a Vendor Specific subelement.

If the value of the Overlap field changes, the share of the total available medium time of an AP might change

forbothrstaticamd dymarmmic sharimng poticies:

The value of the Potential Traffic Self field represents the potential QoS traffic of this AP and, therefore,
shall always be equal to or greater than the values represented by the Allocated Traffic Self field.

The Allocated Traffic Self field contains the mean and standard deviation values of the total EDCAl
admission control and HCCA traffic that the AP has allocated at any one time and contains the numbet/of
AC_VI and AC_VO EDCA admission control streams. As each stream is added or deleted, the AP|shall
calculate the new value of the Allocated Traffic Self field. A recommended method for calculating the
Allocated Traffic Self field mean and standard deviation values is given in X.2.4.

The Allocated Traffic Shared field is calculated from the Allocated Traffic Self field values for all APs that
overlap with the AP performing the calculation, including the Allocated Traffic Self)field value of the AP
performing the calculation. A recommended method for summing the Allocated, Traffic Self field values is
given in X.2.4.

The EDCA Access Factor is the total traffic bandwidth requirement fofx ‘all the OBSSs expressed as a
fraction that may be greater than 1. An implementation might calculate the EDCA Access Factor from the
summation of the Potential Traffic Self field values of all the APs that'are overlapping, as follows:

a)  Sum all the Potential Traffic Self field values for all OBSSS, including self, in order to calculate the
peak traffic requirement in multiples of 32 us per second. As the Potential Traffic Self field value is
expressed in terms of mean and standard deviations;”it is possible to sum the Potential Traffic Self
field values as a composite stream. A suggested'method for this summation is given in X.2.3.

b) Sum all the HCCA Peak field values from all OBSSs, including self, in order to calculate the peak
HCCA traffic requirement, in multiples 0£.32 us per second.

c)  Subtract the value derived in step by from the value derived in step a). This value is the EDCA
traffic.

d) Sumthe AC_VO and AC_VLstreams reported in its own QLoad report and all the QLoad reports of
OBSSs. Based upon the nufiber of EDCA streams, an EDCA Overhead Factor can be estimated to
account for the medium(access time requirements. EDCA Overhead Factor is further discussed in
X.2.3, and a recommeéndation is given for its value.

e)  Multiply togetherithec EDCA traffic from step c¢) and the EDCA Overhead Factor to obtain a value
that represents the total peak bandwidth requirement for the OBSSs. This value is in multiples of
32 us per.second.

f)  Convert._the total peak bandwidth requirement to a fraction that is rounded down to a multiple of
1/64 (8/bits). This value is the EDCA Access Factor. An example for this conversion is given in
X2.6.

The"HCCA Peak field value is the sum of the all the medium times of active TS that use the HCCA or
HEMM access policy over a 1 s period for all the HCCA TSPECs included in the QLoad field. The TXOP
time, scheduled by the HC, multiplied by the reciprocal of its SI, is termed the HCCA medium time. The
HCCA Peak field value is the summation of the HCCA medium times that the HC has scheduled, in
multiples of 32 ps.

ThaJHCCA A A thatatol TICC A TVAD ds 43 . + £ Hiha OROQ

2|
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as a fraction that may be greater than 1. An implementation might calculate the HCCA Access Factor from
the summation of the HCCA Peak field values of all the APs that in an OBSS, by summation of all the
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HCCA Peak field values for all APs in OBSSs and converting this summation to a fraction that is rounded
down to 1/64 (8 bits). An example for this conversion is given in X.2.8.

10.27.2.3 Requesting QLoad Reports using radio measurement requests

If an AP has associated STAs that support passive or active beacon measurement (as indicated by the
Beacon Passive Measurement capability enabled bit or the Beacon Active Measurement capability enabled
bit being set in the RM Enabled Capabilities element), it may use the neighbor report capability of these
associated STAs to attempt to retrieve QLoad Report elements from APs with which the AP is unable to
exchange frames directly.

The AP sends a Radio Measurement Request frame that contains a Measurement Request element to an
associated STA that supports neighbor reporting and beacon reporting. This Measurement Requestelement
has the Measurement Type field set to “Beacon Request” (as defined in Table 8-59), and the BSSID field of
the Measurement Request field of the Beacon Request frame (as defined in Figure 8-113) is set to the
wildcard BSSID. There shall be a Request subelement in the Measurement Request-figld of the Beacon
Request frame that contains the Element ID of the QLoad Report element (as defined-in Table 8-54) and
may contain other element IDs. The SSID subelement shall not be included in the,Réquest subelement of the
Measurement Request field of the Beacon Request frame.

Depending upon the signaled enabled radio measurement capabilities of the associated STA, the AP may
use either the passive or active measurement mode. The Channel Nuniberfield should be set to the primary
channel number that is currently being used by the AP, but may bg-set'to other values if off-channel beacon
measurement is supported by the STA to which the measurementrequest is to be sent.

If the measurement request is accepted, the requested STA performs the measurement request (as described
in 10.11). The subsequent Radio Measurement Repoft frame contains beacon reports for successful
measurements. These beacon reports might containdQ*6ad Report elements inside a Reported Frame Body
subelement, if the reporting STA received QLoad, Report elements from the Beacon or Probe Response
frames that it received from neighboring APs*Fhe contents of these QLoad Report elements can then be
used in calculating Allocated Traffic Sharedi)EDCA Access Factor, and HCCA Access Factor field values
as described in 10.27.2.2.

10.27.3 HCCA TXOP negotiation

The procedures described inthis subclause allow HCCA APs to cooperatively create new HCCA schedules
that do not collide.

When sharing ‘with at least one other HCCA AP, each sharing AP for which
dotl 1RobustAVStreamingImplemented is true shall set its dot] ITHCCWmax to a value of at least 3.

HCCA APs'that are able to directly exchange frames without the use of a third-party STA and signal support
for unprotected or protected TXOP negotiation (as indicated by the Unprotected TXOP Negotiation or
Protéeted TXOP Negotiation field equal to 1 in the Extended Capabilities element in Beacon frames)
coordinate their TXOP schedules using HCCA TXOP Advertisement and HCCA TXOP Response frames.
In this subclause, an HCCA AP in an OBSS that is able to directly exchange frames without the use of a
third-party STA is referred to as a collaboration candidate.

The HCCA TXOP Update Count element is included in the Beacon frame to indicate that an HCCA TXOP
schedule has changed. The Update Count field of the HCCA TXOP Update Count element is incremented

(modulo 256) each time a TS with an access policy of HCCA or HEMM is created or deleted. An HCCA AP
for which dot11PublicHCCATXOPNegotiationActivated is true or
dot11ProtectedHCCATXOPNegotiationActivated is true shall advertise the Duration, Service Interval, and
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Start Time subfields for each HCCA TXOP reservation in a TXOP Reservation field as described in
8.4.1.43.

An HCCA AP for which  dotl1PublicTXOPNegotiationlmplemented is  true  or

dotttProtected TXOPNegotatiommptenmented 15— troe sttt —be—able—toTmaimntaim —ome—or—1more
dotl 1APCEntry(s) for each collaboration candidate in the dotl1APCTable. These fields indicate the
schedules that the AP should try to avoid using when creating schedules for new TS requests.

Before accepting a TSPEC request that has the Access Policy subfield of the TSPEC element equal to
“HCCA” or “HEMM,” an HC for which dotl1PublicTXOPNegotiationlmplemented is true of
dotl1ProtectedTXOPNegotiationlmplemented is true should examine all dot1 1 APCEntry(s) that are present
in the dot] 1APCTable.

When an AP with dot11PublicHCCATXOPNegotiationActivated true or with
dot11ProtectedHCCATXOPNegotiationActivated true receives a TSPEC request that has the.Access Policy
subfield of the TSPEC element equal to “HCCA” or “HEMM,” it shall send an HCCA TXOP advertisement
to each collaboration candidate. These HCCA TXOP advertisements shall have the TXOP Reservation field
set to the TXOP that the AP is attempting to schedule.

An AP with dotl1ProtectedTXOPNegotiationActivated true shall send the’HCCA TXOP advertisement
using a Protected HCCA TXOP Advertisement frame to each collaboration, candidate that indicates support
for protected HCCA TXOP negotiation (as indicated by the Protected{FXOP Negotiation field equal to 1 in
the Extended Capabilities element in Beacon frames from the collaboration candidate).

An AP with dot1 1PublicTXOPNegotiationActivated true shall send the HCCA TXOP advertisement using a
HCCA TXOP Advertisement frame to each collaboration €andidate that indicates support for unprotected
HCCA TXOP negotiation (as indicated by the Unpretected TXOP Negotiation field equal to 1 in the
Extended Capabilities element in Beacon frames frofn the collaboration candidate) unless the HCCA TXOP
advertisement has already been transmitted to this'collaboration candidate using a Protected HCCA TXOP
Advertisement frame.

NOTE—When peer APs have both unprotected{@and protected TXOP negotiation activated, protected TXOP negotiation
is used.

The AP shall not send an ADDTS Response frame to the requesting STA until one of the following
conditions occurs:

a) The AP has received;an HCCA TXOP Response frame, with the Status field equal to “SUCCESS,”
from all the APsto.which HCCA TXOP advertisements were sent.

b) At least two Beacon frames have been received from all the APs to which HCCA TXOP
advertisefients were sent.

¢) A Beacon frame containing the HCCA TXOP Update Count element is received from all the APs to
which HCCA TXOP advertisements were sent.

d) ~Aperiod of three dotl 1BeaconPeriod TU has elapsed.

If an’ AP receives another TSPEC request while waiting for one of the above conditions to occur, it shall
delay processing this additional TSPEC request until one of the above conditions occurs.

An AP with dotl1PublicTXOPNegotiationActivated false shall discard any received HCCA TXOP
Advertisement frames. An AP with dotl1ProtectedTXOPNegotiationActivated true shall discard any
received HCCA TXOP Advertisement frames from a peer AP with which it has an active security

association.

Upon reception of an unprotected HCCA TXOP Advertisement frame, an AP with
dot11PublicTXOPNegotiationActivated true shall discard all dotl 1APCEntry(s) from the dotl 1APCTable
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that have dotl lAPCEntryMACAddress equal to the MAC address of the AP that sent the HCCA TXOP
Advertisement frame and shall prepare a response using the procedures below.

An AP with dotl1ProtectedTXOPNegotiationActivated false shall discard any received Protected HCCA

TXOPAdvertisement frames:

An AP with dotl1ProtectedTXOPNegotiationActivated true that does not have an active security
association with a peer AP that indicates support for protected HCCA TXOP negotiation shall use the AP
PeerKey protocol (as defined in 11.10) and authenticated mesh peering exchange (AMPE) (as defined in
13.5) to negotiate security parameters and create a new SMKSA and STKSA to secure the Protected HCCA
TXOP Advertisement frames. The use of AMPE proves possession of the PMK (generated using ‘the
procedures described in 11.10) and implicitly the private key that corresponds to the peer’s public key.

Upon reception of a valid Protected HCCA TXOP Advertisement frame, an® AP with
dotl1ProtectedTXOPNegotiationActivated true shall discard all dotllAPCEntry(s) from the
dot1 1APCTable that have dotl 1 APCEntryMACAddress equal to the MAC address of-th¢, AP that sent the
Protected HCCA TXOP Advertisement frame and shall prepare a response using the procedures below.

If the (Protected) HCCA TXOP Advertisement frame has not been discarded.dueto the procedures above,
the AP shall create a dotl 1 APCEntry in the dot] 1APCTable for each TXOP<4esetvation in the Active TXOP
Reservations field of the (Protected) HCCA TXOP Advertisement frame:

If the (Protected) HCCA TXOP Advertisement frame has not been.discarded due to the procedures above,
the AP shall inspect its HCCA schedule to check whether the. FXOP reservations number given in the
Pending TXOP Reservations field of the HCCA TXOP Advertisement frame is in conflict with an existing
accepted HCCA TXOP, allocated by itself. If there is,no._conflict, the AP shall send an HCCA TXOP
Response frame with the Status field set to “SUCCESS” and create a dotl lAPCEntry for each TXOP
reservation in the Pending TXOP Reservations field{in‘the HCCA TXOP Advertisement frame.

If the HCCA advertisement was sent using an unprotected Public Action frame, the HCCA TXOP response
shall be sent using an unprotected Public Action frame.

If the HCCA advertisement was sent-using a Protected HCCA TXOP Advertisement frame, the HCCA
TXOP response shall be sent using.a Protected HCCA TXOP Response frame.

If the AP detects that the TXOP given in the (Protected) HCCA TXOP Advertisement frame is in conflict
with an existing accepted HECA TXOP and this AP is not itself currently processing an ADDTS request, it
shall send a (Protected) HCCA TXOP Response frame with the Status field set to
“TS_SCHEDULE €ONFLICT,” the Alternate Schedule field set to a period of time that does not conflict
with any currently accepted HCCA TXOPs, and the Avoidance Request field absent. The Duration subfield
of the Alterndte;Schedule field should be greater than or equal to the Duration subfield of the Schedule field
in the (Protected) HCCA TXOP Advertisement frame. The Duration subfield of the Alternate Schedule field
may befless than the Duration subfield of the Schedule field in the (Protected) HCCA TXOP Advertisement
franle“when there is an insufficient period of time that does not conflict with currently accepted HCCA
TFXOPs.

If the AP detects that the TXOP given in the (Protected) HCCA TXOP Advertisement frame is in conflict
with an in-progress ADDTS request for a HCCA TXOP for which HCCA TXOP Response frames have not
been received, it shall send a (Protected) HCCA TXOP Response frame with the Status field set to
“TS SCHEDULE CONFLICT” and the Alternate Schedule and Avoidance Request fields set according to

the following rules:

—  If MIX(MAC,) < MIX(MAC,), the Alternate Schedule field is set to a value that does not conflict
with any accepted HCCA TXOPs and also does not conflict with the TXOP of the in-progress
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