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Abstract: This amendment defines modifications to the IEEE 802.11 medium access control
(MAC); the physical layer (PHY) service interface of High Efficiency (HE) and Extremely High
Throughput (EHT) PHYs; and to the Directional Multi Gigabit (DMG) and enhanced DMG (EDMG)
PHYs to enhance Wireless Local Area Network (LAN) sensing operation in license-exempt
frequency bands between 1 GHz and 7.125 GHz and above 45 GHz.

Keywords: amendment, IEEE 802.11, IEEE 802.11bf, MAC, medium access control, PHY,
physical layer, Wireless LAN sensing, wireless local area network, WLAN
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Important Notices and Disclaimers Concerning IEEE Standards
Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers.
These notices and disclaimers, or a reference to this page (https://standards.ieee.org/ipr/disclaimers.html),
appear in all standards and may be found under the heading “Important Notices and Disclaimers Concerning
IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents are developed within IEEE Societies and subcommittees of IEEE Standards
Association (IEEE SA) Board of Governors. IEEE develops its standards through an accredited consensus
development process, which brings together volunteers representing varied viewpoints and interests to
achieve the final product. IEEE standards are documents developed by volunteers with scientific, academic,
and industry-based expertise in technical working groups. Volunteers are not necessarily members of IEEE
or IEEE SA and participate without compensation from IEEE. 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.

IEEE makes no warranties or representations concerning its standards, and expressly disclaims all
warranties, express or implied, concerning this standard, including but not limited to the warranties of
merchantability, fitness for a particular purpose and non-infringement. IEEE Standards documents do not
guarantee safety, security, health, or environmental protection, or guarantee against interference with or
from other devices or networks. In addition, IEEE does not warrant or represent that the use of the material
contained in its standards is free from patent infringement. IEEE Standards documents are supplied “AS IS”
and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. 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.

In publishing and making its standards available, IEEE is not suggesting or rendering 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 their
own independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate,
seek the advice of a competent professional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE
NEED TO PROCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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Translations

The IEEE consensus balloting process involves the review of documents in English only. In the event that an
IEEE standard is translated, only the English version published by IEEE is the approved IEEE standard.

Use by artificial intelligence systems

In no event shall material in any IEEE Standards documents be used for the purpose of creating, training,
enhancing, developing, maintaining, or contributing to any artificial intelligence systems without the
express, written consent of IEEE SA in advance. “Artificial intelligence” refers to any software, application,
or other system that uses artificial intelligence, machine learning, or similar technologies, to analyze, train,
process, or generate content. Requests for consent can be submitted using the Contact Us form.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its
committees and shall not be considered to be, nor be relied upon as, a formal position of IEEE. At lectures,
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that the presenter’s views should be considered the personal views of that individual rather
than the formal position of IEEE, IEEE SA, the Standards Committee, or the Working Group. Statements
made by volunteers may not represent the formal position of their employer(s) or affiliation(s).

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations,
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 that any responses to comments and questions also receive the concurrence of a balance of interests.
For this reason, IEEE and the members of its Societies and subcommittees of the IEEE SA Board of
Governors are not able to provide an instant response to comments, or questions except in those cases where
the matter has previously been addressed. For the same reason, IEEE does not respond to interpretation
requests. Any person who would like to participate in evaluating comments or in revisions to an IEEE standard
is welcome to join the relevant IEEE working group. You can indicate interest in a working group using the
Interests tab in the Manage Profile & Interests area of the [IEEE SA myProject system.1 An IEEE Account is
needed to access the application.

Comments on standards should be submitted using the Contact Us form.?

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 constitute compliance to any applicable regulatory
requirements. Implementers of the standard are responsible for observing or referring to the applicable

I Available at: https://development.standards.ieee.org/myproject-web/public/view.html#landing.
2 Available at: https://standards.ieee.org/content/ieee-standards/en/about/contact/index.html.
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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.

Data privacy

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and
data ownership in the context of assessing and using the standards in compliance with applicable laws and
regulations.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws.
They are made available by IEEE and are adopted 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 these documents available for use and
adoption by public authorities and private users, neither IEEE nor its licensors waive any rights in copyright
to the documents.

Photocopies

Subject to payment of the appropriate licensing fees, IEEE will grant users a limited, non-exclusive license
to photocopy portions of any individual standard for company or organizational internal use or individual,
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400;
https://www.copyright.com/. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 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 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 IEEE Xplore or contact IEEE.! For more
information about the IEEE SA or IEEE’s standards development process, visit the IEEE SA Website.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website. Search for standard number
and year of approval to access the web page of the published standard. Errata links are located under the

I Available at: https://ieeexplore.ieee.org/browse/standards/collection/ieee.
2 Available at: https://standards.ieee.org/standard/index.html.
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Additional Resources Details section. Errata are also available in IEEE Xplore. Users are encouraged to
periodically check for errata.

Patents

IEEE standards are developed in compliance with the IEEE SA Patent Policy.!

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to the
existence or validity of any patent rights in connection therewith. If 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 at https://standards.ieee.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 non-discriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely their
own responsibility. Further information may be obtained from the IEEE Standards Association.

IMPORTANT NOTICE

Technologies, application of technologies, and recommended procedures in various industries evolve over
time. The IEEE standards development process allows participants to review developments in industries,
technologies, and practices, and to determine what, if any, updates should be made to the IEEE standard.
During this evolution, the technologies and recommendations in IEEE standards may be implemented in
ways not foreseen during the standard’s development. IEEE standards development activities consider
research and information presented to the standards development group in developing any safety
recommendations. Other information about safety practices, changes in technology or technology
implementation, or impact by peripheral systems also may be pertinent to safety considerations during
implementation of the standard. Implementers and users of IEEE Standards documents are responsible for
determining and complying with all appropriate safety, security, environmental, health, and interference
protection practices and all applicable laws and regulations.

! Available at: https://standards.ieee.org/about/sasb/patcom/materials.html.
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Introduction

This introduction is not part of IEEE Std 802.11bf-2025, IEEE Standard for Information Technology—
Telecommunications and Information Exchange between Systems—Local and Metropolitan Area Networks—
Specific Requirements—Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications—Amendment 4: Enhancements for Wireless LAN Sensing.

This amendment defines modifications to the IEEE 802.11 medium access control (MAC); the physical
layer (PHY) service interface of High Efficiency (HE) and Extremely High Throughput (EHT) PHYSs; and to
the Directional Multi Gigabit (DMG) and enhanced DMG (EDMG) PHYs to enhance Wireless Local Area
Network (LAN) sensing operation in license-exempt frequency bands between 1 GHz and 7.125 GHz and
above 45 GHz.
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IEEE Standard for Information Technology—
Telecommunications and Information Exchange between Systems
Local and Metropolitan Area Networks—

Specific Requirements

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

Amendment 4: Enhancements for Wireless LAN
Sensing

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

The editing instructions are shown in bold italic. Four editing instructions are used: change, delete, insert, and replace.
Change is used to make corrections in existing text or tables. The editing instruction specifies the location of the change
and describes what is being changed by using strikethreugh (to remove old material) and underscore (to add new materi-
al). Delete removes existing material. Insert adds new material without disturbing the existing material. Insertions may
require renumbering. If so, renumbering instructions are given in the editing instruction. Replace is used to make changes
in figures or equations by removing the existing figure or equation and replacing it with a new one. Editorial instructions,
change markings and this NOTE will not be carried over into future editions of the base standard because the changes will
be incorporated into the base standard.

3. Definitions, acronyms, and abbreviations

3.2 Definitions specific to IEEE Std 802.11

Insert the following definitions (maintaining alphabetical order):

directional multi-gigabit (DMG) sensing: [DMG sensing] The use of physical layer (PHY) and medium
access control (MAC) features of DMG stations (STAs) to obtain measurements that might be useful to esti-
mate features such as range, velocity, and motion of objects in an area of interest.

directional multi-gigabit (DMG) sensing procedure: [DMG sensing procedure] A procedure that allows a
DMG station (STA) to perform DMG sensing.

sensing: The use of physical layer (PHY) and medium access control (MAC) features of high-efficiency
(HE) stations (STAs) or extremely high throughput (EHT) STAs to obtain measurements that might be use-
ful to estimate features such as range, velocity, and motion of objects in an area of interest.

sensing by proxy (SBP) initiator: [SBP initiator] A non-access point (non-AP) high-efficiency (HE) sta-
tion (STA) or non-AP extremely high throughput (EHT) STA that transmits an SBP Request frame, or a
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non-AP, or non-personal basic service set (PBSS) control point (non-PCP) directional multi-gigabit (DMG)
STA that transmits a DMG SBP Request frame.

sensing by proxy (SBP) responder: [SBP responder] A high-efficiency (HE) access point (AP) or
extremely high throughput (EHT) AP that is the intended recipient of an SBP Request frame, or a directional
multi-gigabit (DMG) AP or a DMG personal basic service set (PBSS) control point (PCP) that is the
intended recipient of a DMG SBP Request frame.

sensing initiator: A high-efficiency (HE) station (STA) or extremely high throughput (EHT) STA that
initiates a sensing procedure by transmitting a Sensing Measurement Request frame, or a directional multi-
gigabit (DMG) STA that initiates a DMG sensing procedure by transmitting a DMG Sensing Measurement
Request frame.

sensing procedure: A procedure that allows a high-efficiency (HE) station (STA) or extremely high
throughput (EHT) STA to perform sensing.

sensing receiver: A station (STA) that is the intended recipient of physical layer (PHY) protocol data units
(PPDUs) sent by a sensing transmitter to obtain sensing measurements in either a sensing procedure or a
directional multi-gigabit (DMG) sensing procedure.

sensing responder: A high-efficiency (HE) station (STA) or extremely high throughput (EHT) STA that
participates in a sensing procedure by responding to a sensing initiator, or a directional multi-gigabit (DMG)

STA that participates in a DMG sensing procedure by responding to a sensing initiator.

sensing transmitter: A station (STA) that transmits physical layer (PHY) protocol data units (PPDUs) used
for measurements in a sensing procedure or a directional multi-gigabit (DMG) sensing procedure.

unassociated sensing negotiation and measurement management frame protection required: A secu-
rity policy that specifies whether sensing frames are required to be protected without association.

unassociated sensing negotiation and measurement management frame protection required exempt

20 MHz: A security policy that specifies whether sensing frames are required to be protected without asso-
ciation if bandwidth greater than 20 MHz is used.

3.4 Acronyms and abbreviations

Insert the following acronym definitions (maintaining alphabetical order):

LUT lookup table
NDPA NDP announcement
SBP sensing by proxy
SI2SR sensing initiator to sensing responder
SR2SI sensing responder to sensing initiator
SR2SR sensing responder to sensing responder
TF trigger frame
USID unassociated STA identifier
USNM-MFPR unassociated sensing negotiation and measurement management frame protection

required
USNM-MFPR-X20 unassociated sensing negotiation and measurement management frame protection

required exempt 20 MHz
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4. General description

Insert the following subclause at the end of Clause 4:

4.11 WLAN sensing

WLAN sensing uses certain IEEE 802.11 PHY and MAC features to make environmental measurements
that could be useful to estimate the range, velocity, and motion of objects in an area of interest.
Measurements obtained with WLAN sensing might support applications such as presence detection, motion
detection, and gesture classification.

WLAN sensing comprises four procedures: sensing procedure (see 11.55.1), sensing by proxy (SBP) proce-
dure (see 11.55.2), DMG sensing procedure (see 11.55.3), and DMG SBP procedure (see 11.55.4).

The sensing procedure allows HE STAs or EHT STAs to perform sensing measurements. The SBP proce-
dure enables a non-AP HE STA or non-AP EHT STA to request an HE AP or EHT AP to perform sensing
measurements on its behalf. Similarly, the DMG sensing procedure allows DMG STAs to perform DMG
sensing measurements, and the DMG SBP procedure enables a non-AP and non-PCP DMG STA to request
a DMG AP or DMG PCP to perform DMG sensing measurements on its behalf.
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6. Layer management

6.4 Table of MLME SAP interfaces

Insert the following rows in Table 6-1:

Table 6-1—MLME SAP interface

Service Name MLME-xxx Type References Comments
Sensing procedure | SENSMSMTSESSION 1 9.6.7.56, See 11.55.1.4
9.6.7.57
SENSMSMTQUERY 3 9.6.7.60 See 11.55.1.4.2
SENSMSMTTERMINA 2 9.6.7.59 See 11.55.1.6
TION
SENSTBMSMTRQ 6 9.3.1.22.15.2, See 11.55.1.5.2
9.3.1.19.6,
9.3.1.22.15.3,
9.3.1.22.15.4,
9.3.1.22.15.5,
9.3.1.22.15.6
SENSNONTBMSMTRQ 6 9.3.1.19.6, 9.6.7.58 See 11.55.1.5.3
SENSREPORT 7 9.4.1.81 See 11.55.1.5.2.6,
11.55.1.5.3.3
SENSREPORTRQ N/A 6.5.33
SBP procedure SBP 1 9.6.7.58, 9.6.39.2 See 11.55.2.2
SBPREPORT 2 9.6.7.58,9.6.39.2 See 11.55.2.3
SBPTERMINATION 2 9.6.7.63 See 11.55.2.4
DMG sensing DMG- 1 9.6.19.24, See 11.55.3.4
procedure SENSMSMTSESSION 9.6.19.25,
9.6.21.8,
9.6.21.9
DMG- 2 9.6.21.11, See 11.55.3.8
SENSMSMTTERMINA 9.6.39.5
TION
DMG- 5 9.6.21.3, See 11.55.3.5,
SENSMSMTSTART 9.3.1.26.5, 11.55.3.6
9.3.1.26.7
DMG-SENSMSMT 7 9.6.21.10, See 11.55.3.6,
9.6.39.4 11.553.7
DMG-SENSREPORT 3
DMG SBP DMG-SBP 1 9.6.19.26, See 11.55.4.2
procedure 9.6.19.27,
9.6.21.12,
9.6.21.13
DMG-SBPREPORT 2 9.6.19.28, See 11.55.4.3
9.6.21.14
DMG- 2 9.6.21.15, See 11.55.4.4
SBPTERMINATION 9.6.39.6
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6.5 MLME SAP primitives

Insert the following new subclause at the end of 6.5 :
6.5.33 Sensing report request

6.5.33.1 General

The following set of MLME primitives support the reporting of sensing measurement results between an AP
and a non-AP STA.

If used in the basic reporting phase of a TB sensing measurement exchange (see 11.55.1.5.2.6.1) or in a non-
TB sensing measurement exchange (see 11.55.1.5.3.3), the set of MLME primitives in this subclause
assume the general form Type 2 (see 6.3.3).

If used in the threshold-based reporting phase of a TB sensing measurement exchange (see 11.55.1.5.2.6.2),
the use of the set of MLME primitives is illustrated in Figure 6-16a.

Sensing initiator (AP) Sensing responder (Non-AP STA)
SME MLME MLME SME

MLME-SENSTBMSMTRQ
.request

MLME-SENSREPORTRQ
.request

|_Sensing Threshold-based Reporting Trigger | <
frame

MLME-SENSREPORTRQ
.confirm

MLME-SENSREPORTRQ 5\,

.indication «——Sensing Measurement Report frame

\‘»-»-------»———Sensing Reporting Trigger frame-—-—-» ,v"'

MLME-SENSREPORTRQ

< MLME-SENSREPORTRQ ____|,___5ensing Measurement Report frame - confirm T >

.indication

Figure 6-16a—Example of the threshold-based reporting phase of a TB sensing
measurement exchange

6.5.33.2 MLME-SENSREPORTRQ.request

6.5.33.2.1 Function

This primitive requests the transmission of a Sensing Measurement Report frame to a peer STA.
6.5.33.2.2 Semantics of the service primitive

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

PeerSTAAddress,
SensingMeasurementReportContainer
)
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Name Type Valid range Description
PeerSTA Address MAC address Any valid Specifies the MAC address of the sensing initia-
individual MAC | tor to which the Sensing Measurement Report
address frame is sent.
SensingMeasure- As defined in As defined in As defined in 9.4.1.81.
mentReportCon- 9.4.1.81. 9.4.1.81.
tainer

6.5.33.2.3 When generated

This primitive is generated by the SME to request that a Sensing Measurement Report frame be sent to a
peer STA to deliver a sensing measurement report.

6.5.33.2.4 Effect of receipt

On receipt of this primitive during a TB sensing measurement exchange (see 11.55.1.5.2.6), the MLME con-
structs a Sensing Measurement Report frame and causes it to be transmitted when triggered by the Sensing
Reporting Trigger frame (see 11.55.1.5.2.6.1) or the Sensing Threshold-Based Reporting Trigger frame (see
11.55.1.5.2.6.2).

On receipt of this primitive during a non-TB sensing measurement exchange (see 11.55.1.5.3.3), the MLME
constructs a Sensing Measurement Report frame and causes it to be transmitted to the non-AP STA in
response to the received Sensing NDP Announcement frame and sensing initiator to sensing responder
(SI2SR) NDP.

6.5.33.3 MLME-SENSREPORTRQ.confirm

6.5.33.3.1 Function

This primitive reports the results of a request to transmit a Sensing Measurement Report frame.
6.5.33.3.2 Semantics of the service primitive

The primitive parameters are as follows:
MLME-SENSREPORTRQ.confirm(
PeerSTAAddress,
MeasurementSessionID,

MeasurementExchangelD

)
Name Type Valid range Description
PeerSTA Address MAC address Any valid indi- Specifies the MAC address of the sensing initia-
vidual MAC tor to which the Sensing Measurement Report
address frame is sent.
MeasurementSes- Integer As defined in Identifies the sensing measurement session for
sionlD Figure 9-1258¢ the Sensing Measurement Report frame that was
sent.
MeasurementEx- Integer As defined in Identifies the sensing measurement exchange for
changelD 11.55.1.5.1 the Sensing Measurement Report frame that was
sent.
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6.5.33.3.3 When generated

This primitive is generated by the MLME when the STA successfully transmits a Sensing Measurement
Report frame.

6.5.33.3.4 Effect of receipt

On receipt of this primitive, the SME may release the resources associated with the sensing measurement
report of the reported sensing measurement exchange.

6.5.33.4 MLME-SENSREPORTRAQ.indication

6.5.33.4.1 Function

This primitive indicates that a Sensing Measurement Report frame has been received.
6.5.33.4.2 Semantics of the service primitive

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

PeerSTAAddress,
SensingMeasurementReportContainer
)
Name Type Valid range Description
PeerSTAAddress MAC address Any valid indi- Specifies the MAC address of the sensing initia-
vidual MAC tor to which the Sensing Measurement Report
address frame is sent.
SensingMeasure- As defined in As defined in Provides sensing measurement results or a CSI
mentReportCon- 9.4.1.81. 9.4.1.81. variation feedback value obtained from a sensing
tainer measurement exchange, as defined in 9.4.1.81.

6.5.33.4.3 When generated
This primitive is generated by the MLME when the STA receives a Sensing Measurement Report frame.
6.5.33.4.4 Effect of receipt

On receipt of this primitive, if received during the basic reporting phase of a TB sensing measurement
exchange (see 11.55.1.5.2.6.1) or during a non-TB sensing measurement exchange (see 11.55.1.5.3.3), the
SME is notified of sensing measurement results. If received during the threshold-based reporting phase of a
TB sensing measurement exchange (see 11.55.1.5.2.6.2), the SME is notified of sensing measurement
results or the CSI variation feedback value.
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8. PHY service specification

8.3 Detailed PHY service specifications

8.3.4 Basic service and options

8.3.4.4 Vector descriptions

Insert the following row in Table 8-4:

Table 8-4—Vector descriptions

Parameter

Associated vector

Value

EDMG_MS_SEN
SING_NSTA

PHYCONFIG_VE
CTOR

Set to the number of STAs that are the intended recipients of the next
EDMG multistatic sensing PPDU.
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9. Frame formats

9.3 Format of individual frame types

9.3.1 Control frames

9.3.1.19 NDP Announcement frame format

9.3.1.19.1 General description

Change the first paragraph of 9.3.1.19.1 as follows:

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

The NDP Announcement frame has feur five variants, the NDP Announcement frame, the HE NDP
Announcement frame, the Ranging NDP Announcement frame, the Sensing NDP Announcement frame, and
the EHT NDP Announcement frame. The feur five formats are distinguished by the setting of the NDP
Announcement Variant subfield in the Sounding Dialog Token field- and the presence of the STA Info field
with AID11 subfield equal to 2045 and with B31 set to 1 (see Table 9-42b).

Change Table 9-42a as follows:

Table 9-42a—Encoding of the AlID11 subfield in
an NDP Announcement frame

AID11
subfield

Description

NDP Announcement frame variant applicability (see NOTE)

VHT HE

EHT

Ranging

Sensing

STA Info field is
addressed to an AP or
mesh

Applicable

1-2006

2007

If the NDP
Announcement frame is
not a Ranging ora
Sensing variant, the
STA Info field is
addressed to an
associated STA whose
AID is equal to the
value in the AID11
subfield.

If the NDP
Announcement frame is
a Ranging or a Sensing
variant, the STA Info
field is addressed to an
unassociated STA or an
associated STA whose
RSID/USID/AID is
equal to the value in the
RSID11/USID11/
AIDI11 subfield.

Applicable

Applicable

Applicable
(subject to
35.15.1)

Not
applicable

Applicable

Applicable

2008—
2042

N/A

Not applicable
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Table 9-42a—Encoding of the AlID11 subfield in
an NDP Announcement frame (continued)

AID11 NDP Announcement frame variant applicability (see NOTE)

subfield

Description
VHT HE EHT Ranging Sensing

STA Info field contains
2043 a sequence authentica-
tion code

Not Not Not
applicable applicable applicable

Not

Applicable applicable

STA Info field contains Not Not Not . .
2044 a partial TSF applicable applicable applicable Applicable Applicable

ant:

For Ranging NDP
Announcement frame,
it contains [2R NDP TX
2045 Power and R2I RSSI
target. For Sensing
NDP Announcement
frame, it contains the
SI2SR NDP TX power
and the Measurement
Session ID. and it may
contain the sensing
responder to sensing
initiator (SR2SI) NDP
Target RSSI.

2046 N/A Not applicable

Not Not Not

applicable applicable applicable Applicable Applicable

STA Info field contains Not Not Not Not

2047 igﬁ?ﬁ}ggfﬁmﬁgggan- applicable Applicable applicable applicable appﬁble

NOTE—Not applicable means that the particular AID11 value is not used for that variant and is reserved.

Change the second paragraph below Table 9-42a as follows:

If the NDP Announcement frame contains enly exactly one STA Info field with a value less than 2008 in the
AIDI11, AID12 or AID13 subfield, then in the case of VHT, HE or EHT NDP Announcement frames the RA
field is set to the address of the STA addressed in the enty STA Info field of this NDP Announcement frame
(see 10.35.5.2, 26.7, 35.7). In the case of Ranging NDP Announcement frame, the RA address is set to the
address of the RSTA or ISTA that is the intended recipient of the frame. In the case of Sensing NDP

Announcement frame, the RA is set to the address of the sensing responder that is either an AP in non-TB
sensing measurement exchanges (see 11.55.1.5.3) or a non-AP STA in TB sensing measurement exchanges

(see 11.55.1.5.2). If the NDP Announcement frame contains more than one STA Info field with a value less
than 2008 in the AID11 subfield, then the RA field is set to the broadcast address.
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Change Table 9-42b as follows:

Table 9-42b—NDP Announcement frame variant encoding

le,l;g:;ltosl:ﬁ)céggm NDP Announcement frame variant
0 VHT NDP Announcement frame
1 Ranging NDP Announcement frame or Sensing NDP
Announcement frame
2 HE NDP Announcement frame
3 EHT NDP Announcement frame

Insert a sixth new child subclause within 9.3.1.19 as follows:
9.3.1.19.6 Sensing NDP Announcement frame format
In a Sensing NDP Announcement frame, the STA Info field with AID11 subfield equal to 2045 is always
present and it is transmitted as the first STA Info field. The STA Info field with AID11 subfield equal to

2045 is not present in the Ranging NDP Announcement frame used for TB ranging measurement exchange
but might be present in the non-TB ranging measurement exchange (see Table 9-42ba).

Table 9-42ba—Ranging NDP Announcement frame and Sensing NDP Announcement frame

encoding
Presence of STA Info B31 in the STA Info
field with AID11 field with AID11 NDP Announcement frame variant
subfield equal to 2045 subfield equal to 2045
N/A N/A Ranging NDP Announcement frame in TB
ranging exchange
Yes Reserved Ranging NDP Announcement frame in non-TB
ranging exchange if negotiated to include TX
power for [2R NDP
Yes 1 Sensing NDP Announcement frame in TB/non-
TB sensing measurement exchange

The format of the Sensing NDP Announcement frame is the same as the HE NDP Announcement frame
shown in Figure 9-74f.

The Sounding Dialog Token Number field in the Sounding Dialog Token field contains a Measurement
Exchange ID value in the range 0 to 63 that identifies the measurement exchange that this transmitted Sens-
ing NDP Announcement frame is part of (see 11.55.1.5.2 and 11.55.1.5.3).
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The format of the STA Info field in a Sensing NDP Announcement frame if the AID11 subfield is less than
2008 is defined in Figure 9-74p if the frame is sent in a non-TB sensing measurement exchange, and
Figure 9-74q if the frame is sent in a TB sensing measurement exchange.

BO B10 B11 B16 B17B19 B20B22 B23B25 B26 B27 B28 B30 B31
SR2SI SR2SI SI2SR Disambig SI2SR
AID11 Reserved NSTS Rep NSTS Reserved uation Rep Reserved
Bits: 11 6 3 3 3 1 1 3 1

Figure 9-74p—STA Info field format in a Sensing NDP Announcement frame if the AID11
subfield is less than 2008 and if the frame is sent in a non-TB sensing measurement
exchange

BO B10 B11 B16 B17B19 B20B22 B23 B26 B27 B28 B31

SI2SR SI2SR

AID11 Reserved NSTS Rep Reserved | Disambiguation | Reserved

Bits: 1" 6 3 3 4 1 4

Figure 9-74q—STA Info field format in a Sensing NDP Announcement frame if the AlD11
subfield is less than 2008 and if the frame is sent in a TB sensing measurement exchange

A Sensing NDP Announcement frame contains at most one STA Info field with an AID11 subfield less than
2008 per STA that is an intended recipient of this frame.

In a TB sensing measurement exchange (see 11.55.1.5.2), the RA field is set to the broadcast address if more
than one STA are intended recipients of this frame; otherwise, the RA field is set to the address of the STA
that is the single intended recipient of this frame.

If the AIDI11 subfield is less than 2008, it identifies a STA that is an intended recipient of this frame and
assigns the parameters within this STA Info field to this STA. In case of the TB sensing measurement
exchange (see 11.55.1.5.2), the AID11 subfield in Figure 9-74q contains the 11 LSBs of the AID of an asso-
ciated STA or the unassociated STA identifier (USID) of an unassociated STA that is to process the NDP
that follows. In the case of a non-TB sensing measurement exchange (see 11.55.1.5.3), the intended recipient
is identified by the RA field and the AID11 subfield in Figure 9-74p is set to 0.

When used in a TB sensing measurement exchange (see 11.55.1.5.2 and Figure 9-74q):

— If the bandwidth of the PPDU carrying the NDP Announcement frame is less than or equal to
160 MHz,

— The SI2SR NSTS and SI2SR Rep fields are used to indicate the HE-LTF configuration (see
27.3.19.1) of the SI2SR NDP that follows; and

— The SI2SR Rep field is set to the number of HE-LTF repetitions of the corresponding HE
Ranging NDP minus 1 (see 27.3.19.1). If the SI2SR Rep is equal to 0, then there is no HE-LTF
repetition in the SI2SR NDP.

— If the bandwidth of the PPDU carrying the NDP Announcement frame is equal to 320 MHz,
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— The SI2SR NSTS and SI2SR Rep fields are used to indicate the EHT-LTF configuration (see
36.3.19a.1) of the SI2SR NDP that follows, and the SI2SR Rep field is set the number of EHT-
LTF repetitions of the corresponding EHT Ranging NDP minus 1 (see 36.3.19a.1). If the SI2SR
Rep is equal to 0, then there is no EHT-LTF repetitions in the SI2SR NDP.

In a non-TB sensing measurement exchange (see 11.55.1.5.3), the single intended recipient STA is an AP
and the RA field is set to the address of that STA.

When used in a non-TB sensing measurement exchange (see 11.55.1.5.3 and Figure 9-74p):

— If the bandwidth of the PPDU carrying the NDP Announcement frame is less than or equal to
160 MHz,

— The SI2SR NSTS and SI2SR Rep fields are used to indicate the HE-LTF configuration (see
27.3.19.1) of the SI2SR NDP that follows;

— The SR2SI NSTS and SR2SI Rep fields indicate the HE-LTF configuration of the SR2ST NDP
sent in response by the AP (i.e., sensing responder); and

— The SR2SI Rep and SI2SR Rep fields are set to the number of HE-LTF repetitions of the
corresponding HE Ranging NDP minus 1 (see 27.3.19.1). If the SI2SR Rep and SR2SI Rep are
equal to 0, then there is no HE-LTF repetition in the SI2SR NDP and SR2SI NDP that follow,
respectively.

— If the bandwidth of the PPDU carrying the NDP Announcement frame is equal to 320 MHz,

— The SI2SR NSTS and SI2SR Rep fields are used to indicate the EHT-LTF configuration (see
36.3.19a.1) of the SI2SR NDP that follows, the SR2SI NSTS and SR2SI Rep fields indicate the
EHT-LTF configuration of the SR2SI NDP sent in response by the AP (i.e., sensing responder),
and the SR2SI Rep and SI2SR Rep fields are set to the number of EHT-LTF repetitions of the
corresponding EHT Ranging NDP minus 1 (see 36.3.19a.1). If the SI2SR Rep and SR2SI Rep
are equal to 0, then there is no EHT-LTF repetition in the SI2SR NDP and SR2SI NDP that
follow, respectively.

The format of the STA Info field with AID11 equal to 2044 is shown in Figure 9-74r.

BO B10 B11 B26 B27 B28 B29 B31
AID11 Partial TSF Disambiguation Reserved Token
Bits: 11 16 1 1 3

Figure 9-74r— STA Info field format in a Sensing NDP Announcement frame with AID11
subfield equal to 2044

The STA Info field with AID11 subfield equal to 2044 is used in TB sensing measurement exchanges (see
11.55.1.5.2) to carry the Partial TSF field. The Partial TSF field contains 16 bits of the AP’s TSF time,
TSF[21:6], at the time of transmitting the preceding Sensing Polling Trigger frame.

The Token field is set to the value of the Token field of the Sensing Polling Trigger frame whose partial
transmission TSF time is carried.
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If the AID11 subfield is equal to 2045, the format of the STA Info field is shown in Figure 9-74s.

BO B10 B11 B18 B19 B26 B27 B28 B30 B31
SI2SRNDP SR2SINDP : . . Measurement ;
AID11 TX Power Target RSSI Disambiguation Session ID Sensing
Bits: 1 8 8 1 3 1

Figure 9-74s—STA Info field format in a Sensing NDP Announcement frame with AID11
subfield equal to 2045

The STA Info field with AID11 subfield equal to 2045 is used in the non-TB sensing measurement exchange
(see 11.55.1.5.3) to carry the SI2SR NDP TX Power and SR2SI NDP Target RSSI fields. It is also used in a
TB sensing measurement exchange (see 11.55.1.5.2) to carry the SI2SR NDP TX Power, while the SR2SI
NDP Target RSSI field is reserved.

The SI2SR NDP TX Power field indicates the average power per 20 MHz bandwidth referenced to the
antenna connector of all antennas used to transmit the following SI2SR NDP. The transmit power is reported
with a resolution of 1 dB, with values in the range 0 to 60 representing —20 dBm to 40 dBm, respectively.
Values above 60 are reserved.

The SR2SI NDP Target RSSI field indicates the preferred receive signal power, averaged over the non-AP
STA'’s antenna connectors, for future SR2SI NDPs to be transmitted by the AP. The preferred receive signal
power in units of dBm is Target RSSI = — 110+ FVal, where FVal is the value of the SR2ST NDP Target
RSSI field, except that values above 90 indicate that the non-AP STA has no receive signal power prefer-
ence for the SR2SI NDPs.

In the STA Info field with AID11 subfield equal to 2045, bit B31 is set to 1 to indicate that the frame is a
Sensing NDP Announcement frame, and bits B28 through B30 are set to the Measurement Session ID of the
corresponding sensing measurement exchange.

9.3.1.22 Trigger frame format
9.3.1.22.1 General

Change Table 9-47 as follows:

Table 9-47—Trigger Type subfield encoding

Trigger Type subfield value Trigger frame variant
8 Ranging/Sensing
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Change the second paragraph below Table 9-47 as follows:

The More TF subfield of the Common Info field indicates whether or not a subsequent Trigger frame is
scheduled for transmission. The More TF subfield is set as defined in 26.8.2, 26.8.3.2, and 11.21.6.4.3, and
11.55.1.5.2.

Change Table 9-46k as follows:

Table 9-46k—UL Target Receive Power subfield in Trigger frame

UL Target Receive Description
Power subfield P
127 The STA transmits the TB PPDU at the STA’s maximum transmit power for the

assigned MCS.

If the eliciting trigger frame is a Sounding Ranging Trigger frame, or a Passive
Sounding Ranging Trigger frame, an SR2SI Sounding Trigger frame, or an
SR2SR Sounding Trigger frame, then the STA uses the maximum transmit
power for HE-MCS 0 for an HE TB Ranging NDP and an HE Ranging NDP or
EHT-MCS 0 for an EHT TB Ranging NDP and an EHT Ranging NDP.

If the eliciting trigger frame is a Secure Sounding Ranging Trigger frame, then
the STA uses the maximum transmit power for HE-MCS 6 for an HE TB
Ranging NDP or EHTMCS 6 for an EHT TB Ranging NDP.

NOTE—The expected receive signal power is then the STA’s maximum trans-
mit power for the assigned HE or EHT MCS minus the path loss.

Insert the following subclauses after 9.3.1.22.14:

9.3.1.22.15 Sensing Trigger frame format

9.3.1.22.15.1 General

The format of the Trigger Dependent Common Info field of the Sensing Polling (see 9.3.1.22.15.2), SR2SI

Sounding (see 9.3.1.22.15.3), Sensing Threshold-Based Reporting (see 9.3.1.22.15.4), and Sensing Report-
ing (see 9.3.1.22.15.5) Trigger frames is shown in Figure 9-103a.

BO B3 B4 B5 B7
Sensing Trigger :
Subtype Sensing Token
Bits: 4 1 3

Figure 9-103a—Trigger Dependent Common Info field format of the Sensing Polling, SR2SI
Sounding, Sensing Reporting, and Sensing Threshold-Based Reporting Trigger frames
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The Token field in the Trigger Dependent Common Info field is used in a Sensing Polling Trigger frame to
match it with the partial TSF time in a following Sensing NDP Announcement frame, SR2SI Sounding Trig-
ger frame, or SR2SR Sounding Trigger frame. It is reserved in all other Sensing Trigger subvariants.

The format of the Trigger Dependent Common Info field of the SR2SR Sounding Trigger frame is shown in
Figure 9-103b.

BO B3 B4 B5 B7 B8 B13 B14 B15
Sensing Trigger ; Measurement | Measurement
Subtype Sensing Session ID Exchange ID Reserved
Bits: 4 1 3 6 2

Figure 9-103b—Trigger Dependent Common Info field format of the
SR2SR Sounding Trigger frame

The value of the Sensing Trigger Subtype field in the Sensing Trigger frame is defined in Table 9-55a.

Table 9-55a—Sensing Trigger Subtype field encoding

Sensing Trigger Subtype field value Sensing Trigger frame variant
0 Sensing Polling
1 SR2SI Sounding
2 Sensing Threshold-Based Reporting
3 Sensing Reporting
4 SR2SR Sounding
5-15 Reserved

The Sensing field indicates whether the Trigger frame is of the type Sensing Trigger variant. The Sensing
field is set to 1 to indicate whether the Trigger frame with Trigger Type subfield value 8 is a Sensing Trigger
variant.

In the Trigger Dependent Common Info field of the SR2SR Sounding Trigger frame, the Measurement
Session ID field contains a value in the range 0 to 7 that indicates the Measurement Session ID, and the
Measurement Exchange ID field contains a value in the range 0 to 63 that indicates the measurement
exchange ID.

The RA field, the CS Required, and the UL BW fields in the Common Info field of the Sensing Trigger
frame are identical to the Basic Trigger frame described in 26.5.2, 35.5.2, and 9.3.1.22, except that the RA
field in a Sensing Trigger frame with exactly one User Info field that is not a Special User Info field can be
either individually addressed or broadcast.
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The More Trigger Frame (TF) field of the Common Info field of the Sensing Trigger frame indicates
whether a subsequent extra TB sensing measurement exchange is scheduled within a sensing availability
window (see 11.55.1.5.2).

The TA of a Trigger frame destined to sensing responders in a TB sensing measurement exchange is set to
the transmitting AP’s MAC address if these sensing responders have accepted a Sensing Measurement
Request frame containing the same transmitting AP’s MAC address. The TA of a Trigger frame destined to
sensing responders in a TB sensing measurement exchange is set to the transmitted BSSID if these sensing
responders have received the Sensing Measurement Request frame containing different BSSID from an AP
that support multiple BSSIDs.

9.3.1.22.15.2 Sensing Polling Trigger frame

The format of the User Info field in the Sensing Polling Trigger frame is defined in Figure 9-103c.

BO B11 B12 B19 B20 B21 B24 B25 B26 B31 B32 B38 B39
SS uL
UL FEC .
AID12/ RU h Allocation / Target
USID12 | Allocation | CRding  f ULMCS | Comeback | *"ga Ry Receive | PS160
yp Information Power
Bits: 12 8 1 4 1 6 7 1

Figure 9-103c—User Info field format for a Sensing Polling Trigger frame

The AID12/USID12 field contains the 12 LSBs of the AID of an associated STA or the USID of an unasso-
ciated STA that is the intended recipient of the Sensing Reporting Trigger frame. The UL FEC Coding Type
and UL Target Receive Power fields are identical to the corresponding fields in the Basic Trigger frame; see
9.3.1.22.

If the Sensing Polling Trigger frame solicits the transmission of an HE TB PPDU:

— The RU Allocation and SS Allocation/RA-RU Information fields are identical to the corresponding
fields in the HE variant User Info field (see 9.3.1.22.4).

—  The UL MCS field is identical to the UL HE-MCS field in the HE variant User Info field.
— The PS160 field is reserved.

If the Sensing Polling Trigger frame solicits the transmission of an EHT TB PPDU:

— The RU Allocation, SS Allocation/RA-RU Information, and PS160 fields are identical to the corre-
sponding fields in the EHT variant User Info field (see 9.3.1.22.5).

—  The UL MCS field is identical to the UL EHT MCS field in the EHT variant User Info field.

The Comeback field indicates whether the AP requests an unassociated non-AP STA to send a Sensing Mea-
surement Query frame (9.6.7.60) to either establish a sensing measurement session or terminate an existing
sensing measurement session(s). The Comeback field is set to 1 to indicate that the AP requests an unassoci-
ated non-AP STA to send a Sensing Measurement Query frame, otherwise is set to 0. The Comeback field is
reserved for associated STAs.

The Trigger Dependent User Info field is not present in the Sensing Polling Trigger frame.
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9.3.1.22.15.3 SR2SI Sounding Trigger frame

The format of the User Info field in the SR2SI Sounding Trigger frame if the AID12/USID12 subfield is not
equal to 2008 is defined in Figure 9-103d.

BO B11 B12 B20 B21 B23 B24 B25 B26 B31 B32 B38 B39
AID12/ SS Allocation / UL Target
USID12 Reserved | SR2SIRep [ Reserved | ga R(Information | Receive Power | Reserved
Bits: 12 9 3 2 6 7 1

Figure 9-103d—User Info field format for SR2SI Sounding Trigger frame if the AID12/USID12
subfield is not equal to 2008

The AID12/USID12 field contains the 12 LSBs of the AID of an associated STA or the USID of an unasso-
ciated STA that is the intended recipient of the SR2SI Sounding Trigger frame.

The SR2SI Rep field indicates the number of LTF repetitions in the corresponding HE TB Ranging NDP or
EHT TB Ranging NDP from the non-AP STA indicated in the AID12/USID12 subfield; the SR2SI Rep field
is set to the number of LTF repetitions minus 1. The value of the SR2SI Rep field is the same in all User Info
fields in a single SR2SI Sounding Trigger frame.

If the SR2SI Sounding Trigger frame is soliciting an HE TB Ranging NDP, the SS Allocation/RA-RU
Information and UL Target Receive Power fields are identical to the corresponding fields in the HE variant
User Info field of a Basic Trigger frame; see 9.3.1.22.4. If the SR2SI Sounding Trigger frame is soliciting an
EHT TB Ranging NDP, the SS-Allocation/RA-RU Information and UL Target Receive Power fields are
identical to the corresponding fields in the EHT User Info field of a Basic Trigger frame, see 9.3.1.22.5.

In both the HE variant Common Info field and the EHT variant Common Info field, the UL STBC, LDPC
Extra Symbol Segment, Pre-FEC Padding Factor, and PE Disambiguity subfields are reserved.

The GI And HE-LTF Type subfield in the HE variant Common Info field is set to 1 (2x HE-LTF + 1.6 us
GI). The GI And HE/EHT-LTF Type subfield in the EHT variant Common Info field is set to 1 (2x EHT-
LTF + 1.6 us GI). The MU-MIMO HE-LTF Mode subfield in the HE variant Common Info field is set to 0
(HE single stream pilot HE-LTF mode).

The Doppler subfield in the HE variant Common Info field is set to 0.
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The format of the User Info field in the SR2SI Sounding Trigger frame if the AID12/USID12 subfield is
equal to 2008 is defined in Figure 9-103e.

BO B11 B12 B27 B28 B30 B31 B39

AID12/USID12 Partial TSF Token Reserved

Bits: 12 16 3 9

Figure 9-103e—User Info field format for SR2SI/SR2SR Sounding Trigger frame if the
AID12/USID12 subfield is equal to 2008

If the AID12/USID12 subfield is equal to 2008, the User Info field is used to carry the Partial TSF field. The
Partial TSF field contains 16 bits of the AP’s TSF time, TSF[21:6], at the time of the transmission of the
Sensing Polling Trigger frame that preceded the SR2SI Sounding Trigger frame carrying this User Info
field.

The Token field is set to the value of the Token field of the Sensing Polling Trigger frame whose partial
transmission TSF time is carried.

The SR2SI Sounding Trigger frame contains at least one User Info field with AID12/USID12 subfield set to
less than 2008, and one User Info field with the AID12/USID12 subfield set to 2008.

The Trigger Dependent User Info field is not present in the SR2SI Sounding Trigger frame.

9.3.1.22.15.4 Sensing Threshold-Based Reporting Trigger frame

The format of the User Info field in the Sensing Threshold-Based Reporting Trigger frame is identical to the
Sensing Reporting Trigger frame (see 9.3.1.22.15.5).

The Trigger Dependent User Info field is not present in the Sensing Threshold-Based Reporting Trigger
frame.

9.3.1.22.15.5 Sensing Reporting Trigger frame

The format of the User Info field in the Sensing Reporting Trigger frame is defined in Figure 9-103f.

BO B11 B12 B19 B20 B21 B24 B25 B26 B31 B32 B38 B39
SS UL
UL FEC .
AID12/ RU h Allocation / Target
USID12 | Allocation Coding | ULMCS | ULDCM 1 “"RARU Receive | 5160
yp Information Power
Bits: 12 8 1 4 1 6 7 1

Figure 9-103f—User Info field format for Sensing Reporting Trigger frame
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The AID12/USID12 field is identical to the corresponding subfield in the Sensing Polling Trigger frame.
The UL FEC Coding Type and UL Target Receive Power fields are identical to the corresponding fields in
the Basic Trigger frame; see 9.3.1.22.

If the Sensing Reporting Trigger frame solicits the transmission of an HE TB PPDU:

— The RU Allocation, UL DCM, and SS Allocation/RA-RU Information fields are identical to the cor-
responding fields in the HE variant User Info field (9.3.1.22.4).

—  The UL MCS field is identical to the UL HE MCS field in the HE variant User Info field.
—  The PS160 field is reserved.

If the Sensing Reporting Trigger frame solicits the transmission of an EHT TB PPDU:

— The RU Allocation, SS Allocation/RA-RU Information, and PS160 fields are identical to the corre-
sponding fields in the EHT variant User Info field (9.3.1.22.5).

— The UL MCS field is identical to the UL EHT MCS subfield in the EHT variant User Info field.
— The UL DCM field is reserved.

The Trigger Dependent User Info field is not present in the Sensing Reporting Trigger frame.
9.3.1.22.15.6 SR2SR Sounding Trigger frame

The SR2SR Sounding Trigger frame contains one Transmitter User Info field, one or more Receiver User
Info fields, and one User Info field with the AID12/USID12 subfield set to 2008.

The format of the Transmitter User Info field is defined in Figure 9-103g.

BO B11 B12 B13 B20 B21 B23 B24 B25 B26 B31 B32 B38 B39
SS UL
AID12/ SR2SR Allocation / Target
USID12 TX/RX Reserved Rep Reserved RA-RU Receive Reserved
Information Power
Bits: 12 1 8 3 2 6 7 1

Figure 9-103g—Transmitter User Info field format for SR2SR Sounding Trigger frame
if AID/USID is not equal to 2008

The Transmitter User Info field for the SR2SR Sounding Trigger frame follows the definition of the User
Info field for the SR2SI Sounding Trigger frame except for the following:

— The TX/RX field is set to 0 to indicate that the addressed sensing responder is a sensing transmitter
in the current SR2SR variant of the trigger frame (TF) sounding phase.

— The SR2SR Rep field indicates the number of LTF repetitions in the corresponding HE Ranging
NDP or EHT Ranging NDP from the non-AP STA indicated in the AID12/USID12 subfield; the
SR2SR Rep field is set to the number of LTF repetitions minus 1.

— If the SR2SR Sounding Trigger frame is soliciting an HE Ranging NDP, the SS Allocation/RA-RU
Information field and UL Target Receive Power filed are identical to the same fields in the HE
variant User Info field of a Basic Trigger frame; see 9.3.1.22.4 corresponding to the HE Ranging
NDP from the non-AP STA indicated in the AID12/USID12 subfield in this SR2SR Sounding
Trigger frame. If the SR2SR Sounding Trigger frame is soliciting an EHT Ranging NDP, the
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SS-Allocation/RA-RU Information and UL Target Receive Power fields are identical to the
corresponding fields in the EHT User Info field of a Basic Trigger frame, see 9.3.1.22.5
corresponding to the EHT Ranging NDP from the non-AP STA indicated in the AID12/USID12
field in the SR2SR Sounding Trigger frame.

The format of the Receiver User Info field is defined in Figure 9-103h.

BO B11 B12 B13 B24 B25 B39
AID12/ TX AID12/
USID12 TX/RX USID12 Reserved
Bits: 12 1 12 15

Figure 9-103h—Receiver User Info field format for SR2SR Sounding Trigger frame
if AID/USID is not equal to 2008

The AID12/USID12 field contains the 12 LSBs of the AID of an associated STA or the USID of an
unassociated STA that is the intended recipient of the SR2SR Sounding Trigger frame.

The TX/RX field is set to 1 to indicate that the addressed sensing responder is a sensing receiver in the
current SR2SR variant of the trigger frame (TF) sounding phase.

The TX AID12/USID12 subfield indicates the AID/USID of the sensing transmitter in the current SR2SR
variant of the TF sounding phase. The value of the TX AID12/USID12 subfield is the same as the value of
the AID12/USID12 subfield in the Transmitter User Info field.

The AID12/USID12 subfield of the Transmitter User Info field or the Receiver User Info field is not equal to
2008.

The format of the User Info field in the SR2SR Sounding Trigger frame is defined in Figure 9-103e if the
AID12/USID12 subfield is equal to 2008.

If the AID12/USID12 subfield is equal to 2008, the User Info field is used to carry the Partial TSF field. The
Partial TSF field contains 16 bits of the AP’s TSF time, TSF[21:6], at the time of transmitting the Sensing
Polling Trigger frame that preceded the SR2SR Sounding Trigger frame carrying this User Info field.

The Token field is set to the value of the Token field of the Sensing Polling Trigger frame whose partial
transmission TSF time is carried.

In both the HE variant Common Info field and the EHT variant Common Info field, the UL STBC, LDPC
Extra Symbol Segment, Pre-FEC Padding Factor, and PE Disambiguity subfields are reserved.

The GI And HE-LTF Type subfield in the HE variant Common Info field is set to 1 (2x HE-LTF + 1.6 us
GI). The GI And HE/EHT-LTF Type subfield in the EHT variant Common Info field is set to 1 (2x EHT-
LTF + 1.6 us GI). The MU-MIMO HE-LTF Mode subfield in the HE variant Common Info field is set to 0
(HE single stream pilot HE-LTF mode).

The Doppler subfield in the HE variant Common Info field is set to 0.
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9.3.1.26 TDD Beamforming frame format
9.3.1.26.1 Overview
Change the paragraph below Figure 9-111 as follows:

Collectively, the TDD Group Beamforming, TDD Beam Measurement, and RA field values indicate a TDD
Beamforming frame usage, as listed in Table 9-57 and Table 9-57a.

Change the title of Table 9-57 from “TDD Beamforming frame usage” to “TDD Beamforming frame
usage if TDD Beamforming frame type subfield is not set to 3 (DMG Sensing)”.

Insert the following table after Table 9-57:

Table 9-57a—TDD Beamforming frame usage if the TDD Beamforming frame type subfield
is set to 3 (DMG Sensing)

TDD Grttzup Beamforming TDD Beam Measurement Frame usage
ield value field value
0 0 DMG Sensing Request
0 1 DMG Sensing Response
1 0 DMG Sensing Poll
1 1 Reserved

Change the last row in Table 9-58 as follows:

Table 9-58—TDD Beamforming Frame Type subfield definition

Value Meaning

3 Reserved DMG Sensing.
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Insert the following subclauses after 9.3.1.26.4:
9.3.1.26.5 DMG Sensing Request frame

The TDD Beamforming Information field of a DMG Sensing Request frame is shown in Figure 9-118a.

BO B7 B8 B15 B16 B23 B24 B26 B27B29 B30 B37 B38 B40 B41 B42
DMG Sensing : : Num Of Num Of
Measurement Megﬁlrjsr?ﬂsent Exchange Sc_el_nS|eng STAID Flrlsr:(?ee)?m STAs In PPDUs In
Session ID SN yp Exchange | Exchange
Bits: 8 8 8 3 3 8 3 2
B43 B50 B51 B58 B59 B60 B61 B64 B65 B66 B67 B68 B75 B76
EOMGTRN | TR | Eove | o [ eomc | TSSEENET | gy | widiipie
Length TRN-Unit TRN-Unit P | TRN-Unit M ] TRN-Unit N Length Golay
Bits: 8 8 2 4 2 1 8 1
B77 B79 B8O B81 B88 B89 B9 B97 B104 B105 B(8xN-1)
Monostatic | Num Of TX Num Of Num Of
Goﬁaenlffiex Sounding Beams In Repeat In Absent Updatecli_il'tx Beam
Y Mode Exchange | Exchange | Exchanges
Bits: 3 1 8 8 8 variable

Figure 9-118a—TDD Beamforming Information field format for a DMG Sensing Request
frame

The DMG Measurement Session ID, Measurement Burst ID, and Sensing Exchange SN fields identify the
DMG sensing measurement session, the DMG sensing burst, and the DMG sensing measurement exchange,
respectively.

The Sensing Type field indicates the type of sensing requested by the DMG Sensing Request frame and is

defined in Table 9-59a. It takes values indicated in Table 9-417ac with the exception of the value of 2
(Bistatic), which is invalid in a DMG Sensing Request frame.

Table 9-59a—Sensing Type field definition

Documents

Value Description
0 Coordinated Monostatic
1 Coordinated Bistatic
2 Multistatic
3-7 Reserved
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The STA 1D field identifies the index of the receiving STA sync field in the EDMG multistatic sensing
PPDU (see 28.9.4.4.2). The STA ID field also indicates the order in which DMG Sensing Request frames
are sent in sensing measurement exchanges that use such frame.

The First Beam Index field is an index into the TX Beam List in the DMG Sensing Measurement Session
element. It indicates the first beam to be used in the DMG sensing measurement exchange. It is reserved if
the Sensing Type field is set to Coordinated Bistatic.

The Num Of STAs In Exchange field indicates the number of STAs participating in the DMG sensing
measurement exchange.

The Num Of PPDUs In Exchange field indicates the number of EDMG multistatic sensing PPDUs present in
the DMG sensing measurement exchange. The Num Of PPDUs In Exchange field is reserved if the Sensing
Type field is set to Coordinated Monostatic.

The EDMG TRN Length, RX TRN-Units Per Each TX TRN-Unit, EDMG TRN-Unit P, EDMG TRN-Unit
M, EDMG TRN-Unit N, and TRN Subfield Sequence Length fields contain the values of the corresponding
header fields in the EDMG multistatic sensing PPDU. These fields are reserved if the Sensing Type field is
set to Coordinated Monostatic or Coordinated Bistatic.

The Sense Multiple Golay field indicates that the Golay sequence used in the TRN field of EDMG BRP
PPDUs or EDMG multistatic sensing PPDUs sent in the DMG sensing measurement exchange is based on
the sequence index specified in the Sense Golay Index field. For the coordinated monostatic sensing type, if
sensing is performed with the TRN field, this field indicates that the Golay sequence suggested to be used in
the TRN field of DMG Monostatic sensing PPDUs is based on the Sense Golay Index field. Otherwise, this
field is reserved. The Sense Golay Index field indicates the index of the Golay sequence of the TRN field
(see 28.10.2).

The Monostatic Sounding Mode field indicates whether the sounding phase of the coordinated monostatic
DMG sensing measurement exchange is performed in sequential or parallel mode. A value of 1 indicates the
sequential mode, a value of 0 indicates the parallel mode. This field is reserved if the Sensing Type field is
not set to Coordinated Monostatic.

The BW field is set to a nonzero value, in which “one” indicates the channel over which in the sounding
phase, a Monostatic PPDU is transmitted if the Sensing Type field is set to Coordinated Monostatic with the
Monostatic Sounding Mode field set to 0. The BW fields carried within different DMG Sensing Request
frames are set to different nonzero values. The operating channel indicated in the BW field is one of the
channels as specified in the BSS Operating Channels field and Primary Channel field within the EDMG
Operation element (see 9.4.2.266) transmitted by an EDMG AP or an EDMG PCP (see 10.23.2.14). The
BW field is set to all Os if the Sensing Type field is set to Coordinated Monostatic with the Monostatic
Sounding Mode field set to 0 to indicate that in the sounding phase Monostatic PPDUs are transmitted solely
on the primary channel. The BW field is reserved if the Sensing Type field is set to Coordinated Bistatic or
Coordinated Monostatic with the Monostatic Sounding Mode field set to 1.

The Num Of TX Beams In Exchange, Num Of Repeat In Exchange, and Updated TX Beam List fields are
present if the Sensing Type field is set to the Coordinated Monostatic; otherwise, they are not present.

The Num Of TX Beams In Exchange field indicates the number of TX beams to be used in the next DMG
sensing measurement exchange. The Num Of TX Beams In Exchange field in the last DMG sensing
measurement exchange of a burst indicates the number of TX beams to be used in the first DMG sensing
measurement exchange of the next burst. This field is reserved in the last DMG sensing measurement
exchange of the last burst.
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The Num Of Repeat In Exchange field indicates the number of times to repeat the transmission in the next
DMG sensing measurement exchange. The Num Of Repeat In Exchange field in the last DMG sensing
measurement exchange of a burst indicates the number of times to repeat the transmission in the first DMG
sensing measurement exchange of the next burst. This field is reserved in the last DMG sensing
measurement exchange of the last burst.

The Num Of Absent Exchanges field indicates the number of consecutive DMG sensing measurement
exchanges that the addressed STA does not need to participate from the next DMG sensing measurement
exchange.

The Updated TX Beam List field contains a list of transmit beam indices. The beam indices represent indi-
ces into the Beam Descriptors list sent within the DMG Sensing Beam Descriptor element (see 9.4.2.335)
with the TX Flag field set to 1. The Updated TX Beam List field is defined in Figure 9-118b. If the Number
Beam Indices field is equal to 0, none of the Beam Index field are present.

BO B7 B8 B19
Nurﬂt\);g?gam Beam Index 1 Beam Index N Padding
Bits: 8 12 12 variable

Figure 9-118b—Updated TX Beam List field format

The Padding field length is set to make the length of the TDD Beamforming Information field an integer
number of octets. If the Updated TX Beam List subfield is sent to different STAs in a DMG sensing mea-
surement exchange and it does not have the same length, it is adapted to have the same length by adjusting
the length of the Padding field.

9.3.1.26.6 DMG Sensing Response frame

The TDD Beamforming Information field of a DMG Sensing Response frame if the Sensing Type field in
the DMG Sensing Request frame is set to Coordinated Monostatic is shown in Figure 9-118c. Otherwise, the
TDD Beamforming Information field of a DMG Sensing Response frame is not present.

BO B15 B16 B31
Sounding Report
Duration Duration
Bits: 16 16

Figure 9-118c—TDD Beamforming Information field format if the Sensing Type field is
Coordinated Monostatic

The Sounding Duration field indicates the duration of sounding in the next DMG sensing measurement
exchange. This field is in the unit of microsecond. A value of 0 indicates that the sensing responder does not
transmit any sounding PPDUs.
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The Report Duration field indicates the duration of the report frame transmitted by the sensing responder in
the next DMG sensing measurement exchange. This field is in the unit of microsecond. A value of 0 indi-
cates that the sensing responder does not transmit any report frames.

Both the Sounding Duration field and the Report Duration field are set to Os in a DMG Sensing Response
frame when the sensing responder is unable to participate in parallel coordinated monostatic DMG sensing
or sequential coordinated monostatic DMG sensing.

9.3.1.26.7 DMG Sensing Poll frame

The TDD Beamforming Information field of a DMG Sensing Poll frame is shown in Figure 9-118d.

BO B7 B8 B15 B16 B23
DMG Measurement Measurement Sensing
Session ID Burst ID Exchange SN
Bits: 8 8 8

Figure 9-118d—TDD Beamforming Information field format for the DMG Sensing Poll frame

The DMG Measurement Session 1D, Measurement Burst ID, and Sensing Exchange SN fields identify the
DMG sensing measurement session, DMG sensing burst, and DMG sensing measurement exchange.

9.3.3 (PV0) Management frames
9.3.3.5 Association Request frame format

Insert the following rows in Table 9-64:

Table 9-64—Association Request frame body

Order Information Notes

66 Sensing Capabilities The element is defined in 9.4.2.332 and is present if
dotl1Sensinglmplemented is true. Otherwise, the element is
not present.

67 DMG Sensing Capabilities The element is defined in 9.4.2.334 and is present if
dot1 IDMGSensingMsmtImplemented is true. Otherwise,
the element is not present.

68 DMG Sensing Beam Descriptor The element is defined in 9.4.2.335 and is optionally
present if dot1 1DMGSensingMsmtImplemented is true.
Two DMG Sensing Beam Descriptor elements may be
present, one for TX beams and one for RX beams. If
dot11DMGSensingMsmtImplemented is false, the element
is not present.

69 DMG Sensing Short Capabilities The element is defined in 9.4.2.336 and is present if
dot11DMGSensingMsmtImplemented is true. Otherwise,
the element is not present.
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