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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.
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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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Participants

At the time this amendment was sent to SA ballot, the IEEE 802.11 Working Group (WG) had the following
officers:

Robert Stacey, Chair
Jon Walter Rosdahl, /* Vice Chair
Stephen McCann, 2" Vice Chair
Volker Jungnickel, Secretary

The officers of the Task Group bf and the members of the Working Group are as follows:

Tony Xiao Han, Chair
Sang Kim, Vice Chair
Assaf Kasher, Vice Chair
Leif Wilhelmsson, Secretary
Claudio da Silva, Technical Editor

Rana Abdelaal Priyanka Bansal Cheng-Ming Chen
Shaima' Abidrabbu Zhanjing Bao Evelyn Chen
Mohamed Abouelseoud Stéphane Baron Xiaogang Chen
Osama S. Aboulmagd David Barr You-Wei Chen
Tomoko Adachi Anuj Batra Ching-Chia Cheng
olubukola Adakeja Tuncer Baykas Paul Cheng
Shubhodeep Adhikari Chris Beg Phoebe Cheng
Peyush Agarwal Firouz Behnamfar Xilin Cheng
Kosuke Aio Jianwei Bei Yajun Cheng
Abdel Karim Ajami Yaron Ben Arie George Cherian
Dmitry Akhmetov Friedbert Berens James Chiang
Srividhya Alagarsamy Christian Berger Rojan Chitrakar
Amer Al-Baidhani Nehru Bhandaru Lin-Kai Chiu
Carlos H. Aldana Tong Bian WenHsien Chiu
Vamsi Amalladinne Harry Bims Baw Chng
Song-Haur An Andreas Bluschke Hangyu Cho
Amelia Andersdotter Lennert Bober Jin Seek Choi
Carol Ansley David Boldy Jinsoo Choi
Gary Anwyl Veerendra Boodannavar Tzu-Hsuan Chou
Diego Arlandis Daniel Borges Liwen Chu
Antonio Arregui Albert Bredewoud Jinyoung Chun
Yusuke Asai Frank Burkhardt Bruce Chung
Alfred Asterjadhi Ugo Campiglio Chulho Chung
Kwok Shum Au Radhakrishna Canchi Dana Ciochina
Oscar Au Necati Canpolat John Coffey
Ziv Avital Rui Cao Javier Contreras Albesa
Matthieu Avrillon Laurent Cariou Carlos Cordeiro
Geert A. Awater William Carney Diana Cortes
Mehmet Aygul Edward Carter D. Nelson Costa
Shahrnaz Azizi Dave Cavalcanti Claudio da Silva
Agustin Badenes Gurkan Cepni Subir Das
SunHee Baek Dongju Cha Debashis Dash
Christy Bahn Chen-Yi Chang Leonard Dauphinee
Eugene Baik Clint F. Chaplin Mike Davis
Gabor Bajko Matthew Chappell Rolf J. de Vegt
Hari Ram Balakrishnan Kirill Chemrov Antonio DeLaOlivaDelgado
Dmitry Bankov Cheng Chen Thomas Derham
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Xiandong Dong
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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
27
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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.
29
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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.

30

Copyright © 2025 IEEE. All rights reserved.
Authorized licensed use limited to: song chao. Downloaded on April 23,2026 at 14:34:58 UTC from IEEE Xplore. Restrictions apply.



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

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 | PHYCONFIG VE | Set to the number of STAs that are the intended recipients of the next
SING_NSTA CTOR 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?ﬂgg}fﬁgggan_ 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).

34

Copyright © 2025 IEEE. All rights reserved.
Authorized licensed use limited to: song chao. Downloaded on April 23,2026 at 14:34:58 UTC from IEEE Xplore. Restrictions apply.



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

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.

36

Copyright © 2025 IEEE. All rights reserved.
Authorized licensed use limited to: song chao. Downloaded on April 23,2026 at 14:34:58 UTC from IEEE Xplore. Restrictions apply.



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

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?ﬂ;ent Exchange Sc_el_nsgg STAID Flrlsrggiee)?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
Golséer}?]Zex 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

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
Nunrr?;zggam 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
dot11SensingImplemented 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 dot]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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9.3.3.6 Association Response frame format

Insert the following rows in Table 9-65:

Table 9-65—Association Response frame body

Order Information Notes

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

88 DMG Sensing Capabilities The element is defined in 9.4.2.334 and is present if
dot11DMGSensingMsmtImplemented is true. Otherwise,
the element is not present.

89 DMG Sensing Beam Descriptor The element is defined in 9.4.2.335 and is optionally
present if dot11DMGSensingMsmtImplemented 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.

90 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.

9.3.3.7 Reassociation Request frame format

Insert the following rows in Table 9-66:

Table 9-66—Reassociation Request frame body

Order Information Notes

68 Sensing Capabilities The element is defined in 9.4.2.332 and is present if
dot11SensingImplemented is true. Otherwise, the element is
not present.

69 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.

70 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.

71 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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9.3.3.8 Reassociation Response frame format

Insert the following rows in Table 9-67:

Table 9-67—Reassociation Response frame body

Order Information Notes

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

88 DMG Sensing Capabilities The element is defined in 9.4.2.334 and is present if
dot11DMGSensingMsmtImplemented is true. Otherwise,
the element is not present.

89 DMG Sensing Beam Descriptor The element is defined in 9.4.2.335 and is optionally
present if dot11DMGSensingMsmtImplemented 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.

90 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.

9.3.3.9 Probe Request frame format

Insert the following rows in Table 9-68:

Table 9-68—Probe Request frame body

Order Information Notes

46 Sensing Capabilities The element is defined in 9.4.2.332 and is optionally
present if dot11Sensinglmplemented is true. Otherwise, the
element is not present.

47 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.

48 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.

49 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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9.3.3.10 Probe Response frame format

Insert the following rows in Table 9-69:

Table 9-69—Probe Response frame body

Order Information Notes

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

119 DMG Sensing Capabilities The element is defined in 9.4.2.334 and is present if
dot11DMGSensingMsmtImplemented is true. Otherwise,
the element is not present.

120 DMG Sensing Beam Descriptor The element is defined in 9.4.2.335 and is optionally
present if dot11DMGSensingMsmtImplemented 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.

121 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.

9.3.4 Extension frames
9.3.4.2 DMG Beacon

Insert the following row in Table 9-75:

Table 9-75—DMG Beacon frame body

Order Information Notes

64 DMG Sensing Capabilities The element is defined in 9.4.2.334 and is optionally
present if dot]1DMGSensingMsmtImplemented is true.
Otherwise, the element is not present.

65 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.

66 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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9.4 Management and Extension frame body components
9.4.1 Fields that are not elements
9.4.1.9 Status Code field

Insert the following row in Table 9-80:

Table 9-80—Status codes

Status code Name Meaning
144 REJECTED_ WITH_SUGGEST- Rejected with suggested sensing
ED SENSING PARAMETERS parameters.

9.4.1.11 Action field

Insert the following row in Table 9-81:

Table 9-81—Category values

Group
Code Meaning See subclause Robust addressed
privacy
38 Protected Sensing frame 9.6.39 Yes No

Insert the following subclause at the end of 9.4.1:

9.4.1.81 Sensing Measurement Report Container field

9.4.1.81.1 General

The Sensing Measurement Report Container field is used to carry sensing measurement results obtained

from a single sensing measurement exchange (see 11.55.1.5). The format of the Sensing Measurement
Report Container field is defined in Figure 9-207i.

: : Sensing Sensing
Cl?g:%l?her Se%rgﬁ?rtéaltlon Measurement Measurement
Report Control Report
Octets: 2 5 0,4,0r8 0 or variable

Figure 9-207i—Sensing Measurement Report Container field format

The Container Length field indicates the number of octets in the Sensing Measurement Report Container
field, including the two octets for the Container Length field.

The Segmentation Control field provides the information related to the type and segments of the Sensing
Measurement Report frame. The fields of the Segmentation Control field are specified in Table 9-129g.
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Table 9-129g—Segmentation Control field

Field Size (bits) Definition
Measurement Session ID 3 Identifies the sensing measurement session
corresponding to the Sensing Measurement Report
frame.

Measurement Exchange ID 6 Identifies the sensing measurement exchange
corresponding to the Sensing Measurement Report
frame.

Sensing Transmitter STA ID 12 For TB measurement reporting: Set to the 12 LSBs of

the AID or USID of the sensing transmitter
corresponding to the Sensing Measurement Report
frame if the sensing transmitter is a non-AP STA. Set
to 0 if the sensing transmitter is an AP.

For non-TB measurement reporting: Reserved.

Sensing Receiver STA ID 12 For TB measurement reporting: Set to the 12 LSBs of
the AID or USID of the sensing receiver corresponding
to the Sensing Measurement Report frame if the
sensing receiver is a non-AP STA. Set to O if the
sensing receiver is an AP.

For non-TB measurement reporting: Reserved.

Remaining Report Segments 5 Indicates the number of remaining report segments
corresponding to the Sensing Measurement Report
frame:

Set to 0 for the last report segment of a segmented
report or the only report segment of an unsegmented
report.

Set to a value between 1 and 31 for a feedback segment
that is not the last report segment of a segmented
report.

First Report Segment 1 Set to 1 for the first report segment of a segmented
report or the only feedback segment of an unsegmented
report. Otherwise set to 0.

Invalid Indication 1 The Invalid Indication field indicates whether the
reported measurement result is invalid for basic
reporting or the CSI variation feedback value is invalid
for the threshold-based reporting. An Invalid Indication
field value of 1 indicates that the reported measurement
result or the reported CSI variation feedback value is
invalid, in which case the Remaining Report Segments
field is set to 0 and the Sensing Measurement Report
Control field and Sensing Measurement Report field
are not included in the frame. A value of 0 indicates
that the reported measurement result or the reported
CSI variation feedback value is valid.

The Sensing Measurement Report Control field contains information necessary to interpret the Sensing
Measurement Report field, and the Sensing Measurement Report field is used to report sensing measure-
ments obtained by a sensing receiver.

The Sensing Measurement Report Control field is defined in 9.4.1.81.3 and the Sensing Measurement
Report field is defined in 9.4.1.81.4. The process of encoding and decoding the CSI sent within a Sensing
Measurement Report field is described in 9.4.1.81.2.
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9.4.1.81.2 CSl encoding and decoding
9.4.1.81.2.1 General

Subclause 9.4.1.81.2.2 describes the encoding of the measured CSI that involves scaling and quantizing the
measured CSI for inclusion in the Sensing Measurement Report field. Subclause 9.4.1.81.2.3 describes the
decoding of the scaled and quantized CSI that is received in the Sensing Measurement Report field.

The measured CSI for the ™ receive chain, the ™ transmit chain, and the k™ subcarrier is the complex
value indicated by H(r, ¢, k) . The real part of the CSI is indicated by H®)(r, ¢, k), and the imaginary part of
the CSI is indicated by H)(r, ¢, k) . The real and imaginary parts of the CSI are represented as 2s comple-
ment binary integers.

The encoded CSI is denoted as H (7, t, k) and the decoded CSI is denoted as H (7, t, k) .
9.4.1.81.2.2 CSl encoding procedure

The number of receive chains is indicated by Ny, and the number of transmit chains is indicated by N .

a) Fora given tuple of receive and transmit chains, (7, ¢), the positive 12-bit scaling factor y(7, ¢) (see
9.4.1.81.4) is selected to avoid overflow when scaling and quantizing the measured CSI using
Equation (9-5b) and Equation (9-5¢). The sensing receiver selects the exact value of the scaling fac-
tor, and the selection is left to implementation.

H® 1, k))

1, 1, k) = round( e (9-5b)
1)
10, k) = round(W) (9-5¢)

This calculation is performed for each tuple of receive and transmit chains, (7, ¢) .

b) Each real and imaginary part of the CSI is scaled and quantized to 8 bits using Equation (9-5b) and
Equation (9-5¢), respectively.

9.4.1.81.2.3 CSIl decoding procedure

The received encoded CSI is decoded as follows:

a) The received real and imaginary parts of the scaled and quantized CSI are decoded as a pair of 2s
complement numbers and are combined to form the complex CSI, H,(r, ¢, k) .

b) Each CSI value is rescaled according to Equation (9-5d).
Hd(r’ Z, k) = 'Y(}’, Z‘)I_Ie(l/" Z, k) (9_5d)

9.4.1.81.3 Sensing Measurement Report Control field

The Sensing Measurement Report Control field is not included in a Sensing Measurement Report Container
field in which the Invalid Indication field in the Segmentation Control field is 1.

The fields of the Sensing Measurement Report Control field are specified in Table 9-129h.
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Table 9-129h—Sensing Measurement Report Control field definition

Field Size (bits) Definition Meaning
Presence and 8 Includes fields to The fields of the Presence and Control Bitmap
Control indicate presence of field are specified in Figure 9-207j.
Bitmap optional fields in the

Sensing Measurement
Report Control field, or
other control bits

BW 3 Bandwidth Set to a value that corresponds to the bandwidth
as defined in Table 9-129;.

N, 3 Indicates the number of | Set to the number of transmit chains N,
transmit chains minus 1.

N, 3 Indicates the number of | Set to the number of receive chains N, minus
receive chains 1.

Ing 1 Indicates the subcarrier Set to 0 to indicate a subcarrier grouping of
grouping setting N_ = 4 except when there are five or more

transmit chains and the bandwidth is greater
than or equal to 160 MHz.

Set to 0 to indicate a subcarrier grouping of
N_ = 8 when there are five or more transmit
chains and the bandwidth is greater than or
equal to 160 MHz.

Set to 1 to indicate a subcarrier grouping of
Ng =16.

NOTE 1—N, o = 16 is optionally supported.

NOTE 2—For the case of N_ = 16, in order to
avoid time domain delay tap aliasing, anti-
aliasing pre-processing on estimated frequency
channel response might be needed before the
down-sampling operation.

Rx_OP_Gain 2 Indicates the type of The same type of report is indicated for all
_Type report in receive chains.

Rx_OP_Gain_Index

Set to 0 to indicate neither Rx operating point

index nor Rx gain index is reported.

Set to 1 to indicate the Rx operating point index
is reported and the value set in the
Rx_OP_Gain_Index field(s) represent an RX
operating point index mapping.

Set to 2 to indicate the Rx gain index is
reported and the value set in the
Rx_OP_Gain_Index field(s) represent an RF/
Analog Gain Index field and a Digital Gain
Index field.

The value of 3 is reserved.
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Table 9-129h—Sensing Measurement Report Control field definition (continued)

Field Size (bits) Definition Meaning
CSI 4 Indicates the CSI The value between 0 and 10 reflects the CSI
Variation variation feedback variation value obtained by the sensing
Feedback receiver. The above values are used for the
feedback of CSI variation triggered by the
Sensing Threshold-Based Reporting Trigger
frame. In this case, the Remaining Report
Segments field is set to 0 to indicate this is the
last segment with no Sensing Measurement
Report Control and Sensing Measurement
Report fields within the frame.
The value equal to 15 indicates that the CSI
variation feedback is not reported and instead
the corresponding frame provides the feedback
of sensing measurement result during the
threshold-based reporting phase or the basic
reporting phase.
See Table 9-129i.
Puncturing 16 Indicates the puncturing | If the transmission of the PPDU carrying the
Pattern pattern as defined by the | SI2SR, SR2SI, or SR2SR NDP was punctured,
Disabled Subchannel this value is set to the EHT puncturing pattern
Bitmap subfield of the as indicated in the Disabled Subchannel Bitmap
EHT Operation element | subfield of the EHT Operation element.
Otherwise, this value is reserved.
Reference Oor32 Optionally present, If included, set to TSF[31:0] of the sensing
Timestamp inclusion signaled by receiver’s local clock, sampled when the PHY-
the Timestamp Present RXSTART.indication corresponding to the
field within the SI2SR NDP, SR2SI NDP, or SR2SR NDP is
Presence and Control received.
Bitmap field.

Authorized licensed use limited to: song chao. Downloaded on April 23,2026 at 14:34:58 UTC from IEEE Xplore. Restrictions apply.

Table 9-129i—CSI Variation Feedback field

Value Description

0 0 < CSI variation value < 0.1

1 0.1 < CSI variation value < 0.2
2 0.2 < CSI variation value < 0.3
3 0.3 < CSI variation value < 0.4
4 0.4 < CSI variation value < 0.5
5 0.5 < CSI variation value < 0.6
6 0.6 < CSI variation value < 0.7
7 0.7 < CSI variation value < 0.8
8 0.8 < CSI variation value < 0.9
9 0.9 < CSI variation value < 1.0
10 CSI variation value = 1
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Table 9-129i—CSI Variation Feedback field (continued)

Value Description

11-14 Reserved

15 Basic reporting (CSI variation feedback is
not used)

The format of the Presence and Control Bitmap field is defined in Figure 9-207].

BO B1 B2 B7
Last SBP Timestamp
Report Present Reserved
Bits: 1 1 6

Figure 9-207j—Presence and Control Bitmap field format

The Last SBP Report field indicates the last SBP report in the current sensing availability window. The Last
SBP Report field is set to 1 in a Sensing Measurement Report frame sent in the SBP reporting procedure if
there are no additional Sensing Measurement Report frames to be sent in the current sensing availability
window. Otherwise, it is set to 0. This field is reserved if sent in a Sensing Measurement Report frame.

The Timestamp Present field indicates the presence of the reference timestamp within the Sensing
Measurement Report Control field. The Timestamp Present field is set to 1 if the reference timestamp is

present. Otherwise, it is set to 0.

The format of the BW field is defined in Table 9-129;.

Table 9-129j—BW field format

Value Description
0 20 MHz
1 40 MHz
2 80 MHz
3 160 MHz
4 320 MHz
5-7 Reserved
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9.4.1.81.4 Sensing Measurement Report field

The size of the measured CSI depends on the values in the Sensing Measurement Report Control field. The
Sensing Measurement Report field contains the measured CSI or successive segments of the measured CSI

in the case of segmented sensing measurement report.

The Sensing Measurement Report field is not included in a Sensing Measurement Report Container field in

which the Invalid Indication field in the Segmentation Control field is 1.

The measured CSI consists of scaled and quantized CSI values.

The fields of the measured CSI are specified in Table 9-129k.

Table 9-129k—Measured CSI

Field Size (bits) Meaning

v(1,1) 12 Scaling factor for receive chain 1 and transmit chain 1.

v(1,2) 12 Scaling factor for receive chain 1 and transmit chain 2.

Y(LN y) 12 Scaling factor for receive chain 1 and transmit chain N, .

v(2,1) 12 Scaling factor for receive chain 2 and transmit chain 1.

v(2,2) 12 Scaling factor for receive chain 2 and transmit chain 2.
Y2.Npy) 12 Scaling factor for receive chain 2 and transmit chain N, .
Y(Np D) 12 Scaling factor for receive chain Ny, and transmit chain 1.
Y(Ngy2) 12 Scaling factor for receive chain N, and transmit chain 2.

YW Nry) 12 Scaling factor for receive chain Ny, and transmit chain N .
Padding Oor4 The Padding field is used so that the next field is aligned on an octet
boundary.
H,(1,1, k) 16 x N CSI for receive chain 1 and transmit chain 1, for subcarrier
kin {1,2,..,Ngo} .
H, (1,2, k) 16 x N CSI for receive chain 1 and transmit chain 2, for subcarrier
kin {1,2, ..., Ngo} .
H,(LNpy k) 16 x Ng - CSI for receive chain 1 and transmit chain N, for subcarrier
kin {1,2, ..., Ngc} .
H,2,1, k) 16 x N CSI for receive chain 2 and transmit chain 1, for subcarrier
kin {1,2,..,Ngo} .
H,(2,2, k) 16 x N CSI for receive chain 2 and transmit chain 2, for subcarrier
kin {1,2, ..., Ngo} .
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Table 9-129k—Measured CSI (continued)

Field Size (bits) Meaning
H,2Npy k) 16 x Ng CSI for receive chain 2 and transmit chain N, for subcarrier
kin {1,2,..,Ngo} .
H,(Npyl, k) 16 x Ng CSI for receive chain N, and transmit chain 1, for subcarrier
kin {1,2,..,Ngo} .
H, (N2, k) 16 x N~ CSI for receive chain Ny and transmit chain 2, for subcarrier
kin {1,2,..,Ngo} -
H,(Ngy:Npys ) 16 x Ng CSI for receive chain Ny, and transmit chain N, for subcarrier
kin {1,2,..,Ngo} .
RSSI, 8 RSSI at receive chain 1.
RSSI, 8 RSSI at receive chain 2.
RSSIy 8 RSSI at receive chain N .
Rx_OP_QGain_I 8 If the Rx_OP_Gain_Type field is 1, the Rx_OP_Gain_Index(1) field
ndex(1) contains the Rx operating point index for receive chain 1.
If the Rx_OP_Gain_Type field is 2, the Rx_OP_Gain_Index(1) field
contains the Rx gain index for receive chain 1.
If the Rx_OP_Gain_Type field is 0 or 3, the Rx_OP_Gain_Index(1)
field is reserved.
Rx_OP_Gain I 8 If the Rx_OP_Gain_Type field is 1, the Rx_OP_Gain_Index(2) field
ndex(2) contains the Rx operating point index for receive chain 2.
If the Rx_OP_Gain_Type field is 2, the Rx_OP_Gain_Index(2) field
contains the Rx gain index for receive chain 2.
If the Rx_OP_Gain_Type field is 0 or 3, the Rx_OP_Gain_Index(2)
field is reserved.
Rx_OP_Gain I 8 If the Rx_OP_Gain_Type field is 1, the Rx_OP_Gain_Index(Ngy )
ndex (Np ») field contains the Rx operating point index for receive chain.

If the Rx_OP_Gain_Type field is 2, the Rx_OP_Gain_Index( Ny )
field contains the Rx gain index for receive chain.

If the Rx_OP_Gain_Type field is 0 or 3, the Rx_OP_Gain_Index( N )

field is reserved.

The scaling and quantization is performed independently for each receive chain and transmit chain pair. The
measured CSI begins with the set of scaling factors for each receive chain and transmit chain pair, which is a
12-bit positive scaling factor. If there is an odd number of scaling factors, then the set of scaling factors is

followed by a 4-bit padding field.

For each receive chain and transmit chain pair, the real component of the CSI is encoded in the first 8 bits
and the imaginary component of the CSI encoded in the second 8 bits. This begins with the lowest frequency
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subcarrier and is repeated for each subcarrier. The number of subcarriers (Ng-) included in the measured
CSl is defined in Table 9-1291.

Table 9-1291—Number of subcarriers as a function of bandwidth,
puncturing, and Ng

Bandwidth Ny Number of subcarriers (Ngc)
20 MHz 4 64
16 20
40 MHz 4 122
16 32
80 MHz 4 250
16 64
160 MHz 4 500
8 252
16 128
320 MHz 4 1000
(unpunctured) g 04
16 265
320 MHz (40 4 875
MHz punctured) g 11
16 231
320 MHz (80 4 750
MHz punctured) g 378
16 198
320 MHz (40 + 80 4 625
MHz punctured) g 315
16 165

The subcarrier indices for a bandwidth up to 160 MHz with N, = 4 and N, = 16 are provided in Table 9-
126. The subcarrier indices for a bandwidth of 160 MHz and N, = 8 are provided in Table 9-129m.

Table 9-129m—Subcarrier indices for bandwidth of 160 MHz and Ng =8

Bandwidth N, Subcarrier Indices

160 MHz 8 -1012,-1004, ... -20,-12, 12, 20, ... 1004, 1012

The subcarrier indices for a bandwidth of 320 MHz and N, = 4 are provided in Table 9-129c.
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The subcarrier indices for a bandwidth of 320 MHz and N, = 8 are provided in Table 9-129n.

Table 9-129n—Subcarrier indices for unpunctured channels with bandwidth of
320 MHz and Ng =8

996-tone RU Index

Subcarrier Indices

[-2036 : 8 : —1540,—-1532: 8 : —1036]

[-1012 : 8 :-516,-508 : 8: —12]

[12:8:508,516: 8 : 1012]

=S BV I ]

[1036: 8 : 1532, 1540: 8 : 2036]

The subcarrier indices for a bandwidth of 320 MHz and N, = 16 are provided in Table 9-129d.

The reported subcarrier indices for 320 MHz bandwidth for N, = 4 for all the puncturing patterns are pro-

vided in Table 9-1290.

Table 9-1290—Reported subcarriers for 320 MHz and Ng =4 for all
preamble puncturing patterns

Authorized licensed use limited to: song chao. Downloaded on April 23,2026 at 14:34:58 UTC from IEEE Xplore. Restrictions apply.
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Slll)l;i;l;l::el Subcarrier Indices | Subcarrier Indices Subcarrier Indices Subcarrier Indices
Bitmap (996 RU Tone (996 RU Tone (996 RU Tone (996 RU Tone
subfield Index=1) Index = 2) Index =3) Index =4)

00000000 [-2036 : 4 : —1540, [-1012:4:-516, [12:4:508, [1036:4:1532,

00000000 —1532:4:-1036] -508 :4:-12] 516: 4:1012] 1540 : 4 :2036]

11000000 [-1532:4:-1036] [-1012:4:-516, [12:4:508, [1036:4:1532,

00000000 -508:4:-12] 516: 4:1012] 1540 : 4 :2036]

00110000 [-2036 : 4 : —1540] [-1012:4:-516, [12:4:508, [1036: 4 : 1532,

00000000 -508 :4:-12] 516: 4:1012] 1540 : 4 :2036]

00001100 [-2036 : 4 : —1540, [-508 : 4 :-12] [12:4:508, [1036:4:1532,

00000000 —1532:4:-1036] 516: 4:1012] 1540 : 4 :2036]

00000011 [2036 : 4 : —1540, [-1012 : 4 :-516] [12:4:508, [1036:4: 1532,

00000000 —1532:4:-1036] 516: 4:1012] 1540 : 4 :2036]

00000000 [-2036 : 4 : —1540, [-1012: 4 :-516, [516:4:1012] [1036:4:1532,

11000000 —1532:4:-1036] -508 :4:-12] 1540 : 4 :2036]

00000000 [-2036 : 4 : —1540, [-1012 : 4 :-516, [12:4:508] [1036:4:1532,

00110000 —1532:4:-1036] -508 :4:-12] 1540 : 4 :2036]

00000000 [-2036 : 4 : —1540, [-1012 : 4 :-516, [12:4:508, [1540:4:2036]

00001100 —1532:4:-1036] -508 :4:-12] 516:4:1012]

00000000 [-2036 : 4 : —1540, [-1012 :4:-516, [12:4:508, [1036:4:1532]

00000011 —1532:4:-1036] -508:4:-12] 516:4:1012]

11110000 [-1012 : 4 :-516, [12:4:508, [1036: 4 : 1532,

00000000 -508 :4:-12] 516:4:1012] 1540 : 4 :2036]

00001111 [-2036 : 4 : —1540, [12:4:508, [1036:4:1532,

00000000 —1532:4:-1036] 516:4:1012] 1540 : 4 :2036]
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Table 9-1290—Reported subcarriers for 320 MHz and Ng =4 for all
preamble puncturing patterns (continued)

Slll)l;izllll;llf:el Subcarrier Indices | Subcarrier Indices Subcarrier Indices Subcarrier Indices
Bitmap (996 RU Tone (996 RU Tone (996 RU Tone (996 RU Tone
subfield Index =1) Index =2) Index =3) Index =4)

00000000 [-2036 : 4 : —1540, [-1012:4:-516, [1036:4:1532,

11110000 —1532:4:-1036] -508:4:-12] 1540 : 4 :2036]

00000000 [2036 : 4 : —1540, [-1012:4:-516, [12:4:508,

00001111 —1532:4:-1036] -508:4:-12] 516:4:1012]

11111100 [-508 : 4 :-12] [12:4:508, [1036:4:1532,

00000000 516:4:1012] 1540 : 4 :2036]

11110011 [-1012 : 4 :-516] [12:4:508, [1036:4:1532,

00000000 516:4:1012] 1540 : 4 :2036]

11110000 [-1012:4:-516, [516:4:1012] [1036:4:1532,

11000000 -508 :4:-12] 1540 : 4 :2036]

11110000 [-1012:4:-516, [12:4:508] [1036:4:1532,

00110000 -508:4:-12] 1540 : 4 :2036]

11110000 [-1012:4:-516, [12:4:508, [1540:4:2036]

00001100 -508 :4:-12] 516:4:1012]

11110000 [-1012:4:-516, [12:4:508, [1036:4:1532]

00000011 -508 :4:-12] 516:4:1012]

11000000 [-1532:4:-1036] [-1012:4:-516, [12:4:508,

00001111 -508:4:-12] 516:4:1012]

00110000 [-2036 : 4 : —1540] [-1012:4:-516, [12:4:508,

00001111 -508 :4:-12] 516:4:1012]

00001100 [-2036 : 4 : —1540, [-508 : 4 :-12] [12:4:508,

00001111 —1532:4:-1036] 516:4:1012]

00000011 [2036 : 4 : —1540, [-1012 : 4 : -516] [12:4:508,

00001111 —1532:4:-1036] 516:4:1012]

00000000 [-2036 : 4 : —1540, [-1012:4:-516, [516:4:1012]

11001111 —1532:4:-1036] -508:4:-12]

00000000 [-2036 : 4 : —1540, [-1012:4:-516, [12:4:508]

00111111 —1532:4:-1036] -508 :4:-12]

The reported subcarrier indices for 320 MHz bandwidth for N, = 8 for all the puncturing patterns are pro-
vided in Table 9-129p.

The reported subcarrier indices for 320 MHz bandwidth for N, = 16 for all the puncturing patterns are pro-
vided in Table 9-129q.

The measured CSI (see Table 9-129k) includes the RSSI for each receive chain. The format of each RSSI
field is defined in Table 9-129r.

63

Copyright © 2025 IEEE. All rights reserved.
Authorized licensed use limited to: song chao. Downloaded on April 23,2026 at 14:34:58 UTC from IEEE Xplore. Restrictions apply.



IEEE Standard for Information Technology—Telecommunications and Information Exchange between Systems—Local

Table 9-129p—Reported subcarriers for 320 MHz and Ng = 8 for all preamble puncturing

IEEE Std 802.11bf-2025

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

Authorized licensed use limited to: song chao. Downloaded on April 23,2026 at 14:34:58 UTC from IEEE Xplore. Restrictions apply.

Copyright © 2025 IEEE. All rights reserved.

patterns

Disabled . . . . . . . .
Subchannel Subcarrier Indices | Subcarrier Indices Subcarrier Indices Subcarrier Indices

Bitmap (996 RU Tone (996 RU Tone (996 RU Tone (996 RU Tone

subfield Index =1) Index =2) Index =3) Index =4)
00000000 [-2036 : 8 : —1540, [-1012:8:-516, [12:8:508, [1036:8:1532,
00000000 —1532:8:-1036] -508 : 8 :-12] 516:8:1012] 1540 : 8 : 2036]
11000000 [-1532:8:-1036] [-1012:8:-516, [12:8:508, [1036: 8 : 1532,
00000000 -508 : 8 :-12] 516:8:1012] 1540 : 8 : 2036]
00110000 [-2036 : 8 : —1540] [-1012:8:-516, [12:8:508, [1036:8: 1532,
00000000 -508 : 8 :-12] 516:8:1012] 1540 : 8 :2036]
00001100 [-2036 : 8 : —1540, [-508 : 8 : —12] [12:8:508, [1036:8:1532,
00000000 —1532:8:-1036] 516:8:1012] 1540 : 8 : 2036]
00000011 [-2036 : 8 : —1540, [-1012: 8 :-516] [12:8:508, [1036:8: 1532,
00000000 —1532:8:-1036] 516:8:1012] 1540 : 8 : 2036]
00000000 [-2036 : 8 : —1540, [-1012:8:-516, [516:8:1012] [1036:8: 1532,
11000000 —1532:8:-1036] -508 : 8 :-12] 1540 : 8 : 2036]
00000000 [2036 : 8 : —1540, [-1012:8:-516, [12:8:508] [1036: 8 : 1532,
00110000 —1532:8:-1036] -508 : 8 :-12] 1540 : 8 : 2036]
00000000 [-2036 : 8 : —1540, [-1012:8:-516, [12:8:508, [1540: 8 :2036]
00001100 —1532:8:-1036] -508 : 8 :-12] 516:8:1012]
00000000 [-2036 : 8 : —1540, [-1012:8:-516, [12:8:508, [1036: 8 :1532]
00000011 —1532:8:-1036] -508 : 8 :-12] 516:8:1012]
11110000 [-1012:8:-516, [12:8:508, [1036: 8 : 1532,
00000000 -508 : 8 :-12] 516:8:1012] 1540 : 8 : 2036]
00001111 [-2036 : 8 : —1540, [12:8:508, [1036:8: 1532,
00000000 —1532:8:-1036] 516:8:1012] 1540 : 8 : 2036]
00000000 [2036 : 8 : —1540, [-1012:8:-516, [1036: 8 : 1532,
11110000 —1532:8:-1036] -508 : 8 :-12] 1540 : 8 : 2036]
00000000 [-2036 : 8 : —1540, [-1012:8:-516, [12:8:508,
00001111 —1532:8:-1036] -508 : 8 :-12] 516:8:1012]
11111100 [-508 : 8 : —12] [12:8:508, [1036: 8 : 1532,
00000000 516:8:1012] 1540 : 8 : 2036]
11110011 [-1012: 8 :-516] [12:8:508, [1036:8: 1532,
00000000 516:8:1012] 1540 : 8 : 2036]
11110000 [-1012: 8 :-516, [516:8:1012] [1036:8:1532,
11000000 -508 : 8 :-12] 1540 : 8 : 2036]
11110000 [-1012:8:-516, [12:8:508] [1036:8: 1532,
00110000 -508 : 8 :-12] 1540 : 8 : 2036]
11110000 [-1012: 8 :-516, [12:8:508, [1540: 8 :2036]
00001100 -508 : 8 :-12] 516:8:1012]
11110000 [-1012:8:-516, [12:8:508, [1036: 8 :1532]
00000011 -508 : 8 :-12] 516:8:1012]
11000000 [-1532:8:-1036] [-1012:8:-516, [12:8:508,
00001111 -508 : 8 :-12] 516:8:1012]
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patterns (continued)

Slll)l;izllll;llf:el Subcarrier Indices | Subcarrier Indices Subcarrier Indices Subcarrier Indices
Bitmap (996 RU Tone (996 RU Tone (996 RU Tone (996 RU Tone
subfield Index =1) Index =2) Index =3) Index =4)

00110000 [-2036 : 8 : —1540] [-1012:8:-516, [12:8:508,

00001111 -508 : 8 :-12] 516:8:1012]

00001100 [2036 : 8 : —1540, [-508 : 8 :-12] [12:8:508,

00001111 —1532:8:-1036] 516:8:1012]

00000011 [-2036 : 8 : —1540, [-1012: 8 :-516] [12:8:508,

00001111 —1532:8:-1036] 516:8:1012]

00000000 [-2036 : 8 : —1540, [-1012: 8 :-516, [516:8:1012]

11001111 —1532:8:-1036] -508 : 8 :-12]

00000000 [-2036 : 8 : —1540, [-1012:8:-516, [12:8:508]

00111111 —1532:8:-1036] -508 : 8 :-12]

Table 9-129g—Reported subcarriers for 320 MHz and Ng = 16 for all preamble puncturing
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patterns
Disabled . . . . . . . .
Subchannel Subcarrier Indices | Subcarrier Indices Subcarrier Indices Subcarrier Indices
Bitmap (996 RU Tone (996 RU Tone (996 RU Tone (996 RU Tone
subfield Index =1) Index = 2) Index = 3) Index = 4)
00000000 [2036: 16 : [-1012:16 : =772, [12:16:252, [1036:16: 1276,
00000000 -1796, —764 :16:-524, 260 : 16 : 500, 1284 : 16 : 1524,
—1788 : 16 : —1548, -516,-508, 508, 516, 1532, 1540,
—1540,-1532, -500:16:-260, 524 :16: 764, 1548 : 16 : 1788,
—1524:16:-1284, —252:16:-12] 772 :16:1012] 1796 : 16 : 2036]
—1276 : 16 : —1036]
11000000 [-1532, [-1012:16: =772, [12:16:252, [1036:16: 1276,
00000000 —1524:16:-1284, | —764:16:-524, 260 : 16 : 500, 1284 : 16 : 1524,
—1276 : 16 : —1036] -516,-508, 508, 516, 1532, 1540,
-500:16:-260, 524 :16: 764, 1548 : 16 : 1788,
—252:16:-12] 772 :16:1012] 1796 : 16 : 2036]
00110000 [-2036: 16 : [-1012:16: =772, [12:16: 252, [1036:16: 1276,
00000000 -1796, —764 : 16 : -524, 260 : 16 : 500, 1284 : 16 : 1524,
—1788 : 16 : —1548, —516,-508, 508, 516, 1532, 1540,
—1540] —500:16:-260, 524 :16:764, 1548 : 16 : 1788,
—252:16:-12] 772 :16 :1012] 1796 : 16 : 2036]
00001100 [-2036: 16 : [-508, [12:16:252, [1036:16: 1276,
00000000 -1796, —500:16:-260, 260 : 16 : 500, 1284 : 16 : 1524,
—1788 : 16 : —1548, -252:16:-12] 508, 516, 1532, 1540,
—1540,-1532, 524 :16: 764, 1548 : 16 : 1788,
—1524:16:-1284, 772 :16:1012] 1796 : 16 : 2036]
—1276 : 16 : —1036]
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Slll)l;izllll;llf:el Subcarrier Indices | Subcarrier Indices Subcarrier Indices Subcarrier Indices
Bitmap (996 RU Tone (996 RU Tone (996 RU Tone (996 RU Tone
subfield Index =1) Index =2) Index =3) Index =4)

00000011 [2036: 16: [-1012:16:-772, [12:16:252, [1036:16: 1276,

00000000 -1796, —764:16:-524, 260 : 16 : 500, 1284 : 16 : 1524,

—1788 : 16 : —1548, -516] 508, 516, 1532, 1540,
—1540,-1532, 524 :16:764, 1548 : 16 : 1788,
—1524:16:-1284, 772 :16:1012] 1796 : 16 : 2036]
—1276 : 16 : —1036]
00000000 [2036:16: [-1012:16:-772, [516, [1036:16: 1276,
11000000 -1796, -764:16:-524, 524 :16: 764, 1284 : 16 : 1524,
—1788 : 16 : —1548, -516,-508, 772 :16:1012] 1532, 1540,
—1540,-1532, -500: 16 : 260, 1548 : 16 : 1788,
—1524:16:-1284, -252:16:-12] 1796 : 16 : 2036]
—1276 : 16 : —1036]
00000000 [-2036:16: [-1012:16:-772, [12:16:252, [1036:16: 1276,
00110000 -1796, -764:16:-524, 260 : 16 : 500, 1284 : 16 : 1524,
—1788 : 16 : —1548, -516,-508, 508] 1532, 1540,
—1540,-1532, -500: 16 : -260, 1548 : 16 : 1788,
—1524:16:-1284, -252:16:-12] 1796 : 16 : 2036]
—1276 : 16 : —1036]
00000000 [-2036:16: [-1012:16:-772, [12:16:252, [1540,
00001100 -1796, -764:16:-524, 260 : 16 : 500, 1548 : 16 : 1788,
—1788 : 16 : —1548, -516,-508, 508, 516, 1796 : 16 : 2036]
—1540,-1532, -500: 16 : -260, 524 :16:764,
—1524:16:-1284, -252:16:-12] 772 :16:1012]
—1276 : 16 : —1036]
00000000 [2036:16: [-1012:16:-772, [12:16:252, [1036:16: 1276,
00000011 -1796, —764:16:-524, 260 : 16 : 500, 1284 :16 : 1524,
—1788 : 16 : —1548, -516,-508, 508, 516, 1532]
—1540,-1532, -500: 16 : 260, 524 :16:764,
—1524:16:-1284, -252:16:-12] 772 :16:1012]
—1276 : 16 : —1036]
11110000 [-1012:16 : =772, [12:16:252, [1036:16: 1276,
00000000 —764:16:-524, 260 : 16 : 500, 1284 : 16 : 1524,
-516,-508, 508, 516, 1532, 1540,
-500: 16 : 260, 524 :16: 764, 1548 : 16 : 1788,
-252:16:-12] 772 :16:1012] 1796 : 16 : 2036]
00001111 [2036:16: [12:16:252, [1036:16: 1276,
00000000 —-1796, 260 : 16 : 500, 1284 : 16 : 1524,
—1788 : 16 : —1548, 508, 516, 1532, 1540,
—1540,-1532, 524 :16:764, 1548 : 16 : 1788,
—1524:16:-1284, 772 :16:1012] 1796 : 16 : 2036]
—1276 : 16 : —1036]
00000000 [2036:16: [-1012:16:-772, [1036:16: 1276,
11110000 -1796, -764:16:-524, 1284 : 16 : 1524,
—1788 : 16 : —1548, -516,-508, 1532, 1540,
—1540,-1532, -500: 16 : 260, 1548 : 16 : 1788,
—1524:16:-1284, -252:16:-12] 1796 : 16 : 2036]
—1276 : 16 : —1036]
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Slll)l;izllll;llf:el Subcarrier Indices | Subcarrier Indices Subcarrier Indices Subcarrier Indices
Bitmap (996 RU Tone (996 RU Tone (996 RU Tone (996 RU Tone
subfield Index =1) Index =2) Index =3) Index =4)

00000000 [2036:16: [-1012:16:-772, [12:16:252,

00001111 -1796, -764:16:-524, 260 : 16 : 500,

—1788 : 16 : —1548, -516,-508, 508, 516,
—1540,-1532, -500: 16 : 260, 524 :16:764,
—1524:16:-1284, -252:16:-12] 772 :16:1012]
—1276 : 16 : —1036]
11111100 [-508, [12:16:252, [1036:16: 1276,
00000000 -500: 16 : 260, 260 : 16 : 500, 1284 : 16 : 1524,
-252:16:-12] 508, 516, 1532, 1540,
524 :16:764, 1548 : 16 : 1788,
772 :16:1012] 1796 : 16 : 2036]
11110011 [-1012:16 : =772, [12:16:252, [1036:16: 1276,
00000000 —764:16:-524, 260 : 16 : 500, 1284 :16 : 1524,
-516] 508, 516, 1532, 1540,
524 :16: 764, 1548 : 16 : 1788,
772 :16 : 1012] 1796 : 16 : 2036]
11110000 [-1012:16:-772, [516, [1036:16: 1276,
11000000 -764 : 16 : =524, 524 :16: 764, 1284 : 16 : 1524,
-516,-508, 772 :16 :1012] 1532, 1540,
-500: 16 : 260, 1548 : 16 : 1788,
-252:16:-12] 1796 : 16 : 2036]
11110000 [-1012:16:-772, [12:16:252, [1036:16: 1276,
00110000 —764:16:-524, 260 : 16 : 500, 1284 : 16 : 1524,
-516,-508, 508] 1532, 1540,
-500: 16 : 260, 1548 : 16 : 1788,
-252:16:-12] 1796 : 16 : 2036]
11110000 [-1012:16:-772, [12:16: 252, [1540,
00001100 —764 : 16 : -524, 260 : 16 : 500, 1548 : 16 : 1788,
-516,-508, 508, 516, 1796 : 16 : 2036]
-500: 16 : 260, 524 :16 : 764,
-252:16:-12] 772 :16:1012]
11110000 [-1012:16:-772, [12:16:252, [1036:16: 1276,
00000011 —764:16:-524, 260 : 16 : 500, 1284 : 16 : 1524,
-516,-508, 508, 516, 1532]
-500: 16 : 260, 524 :16:764,
-252:16:-12] 772 :16:1012]
11000000 [2036: 16: [-1012:16:-772, [12:16: 252,
00001111 -1796, -764:16:-524, 260 : 16 : 500,
—1788 : 16 : —1548, -516,-508, 508, 516,
—1540,-1532, —500: 16 : 260, 524 :16:764,
—1524:16:-1284, -252:16:-12] 772 :16 :1012]
—1276 : 16 : —1036]
00110000 [2036:16: [-1012:16:-772, [12:16: 252,
00001111 —-1796, -764 : 16 : =524, 260 : 16 : 500,
—1788 : 16 : —1548, -516,-508, 508, 516,
—1540] -500: 16 : 260, 524 :16:764,
—252:16:-12] 772 :16:1012]
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Slll)l;izllll;llf:el Subcarrier Indices | Subcarrier Indices Subcarrier Indices Subcarrier Indices
Bitmap (996 RU Tone (996 RU Tone (996 RU Tone (996 RU Tone
subfield Index =1) Index =2) Index =3) Index =4)
00001100 [2036:16: [-508, [12:16:252,
00001111 -1796, -500: 16 : 260, 260 : 16 : 500,
—1788 : 16 : —1548, -252:16:-12] 508, 516,
—1540,-1532, 524 :16:764,
—1524:16:-1284, 772 :16:1012]
—1276 : 16 : —1036]

00000011 [2036: 16: [-1012:16:-772, [12:16:252,

00001111 -1796, —764:16:-524, 260 : 16 : 500,
—1788 : 16 : —1548, -516] 508, 516,
—1540,-1532, 524 :16:764,
—1524:16:-1284, 772 :16:1012]
—1276 : 16 : —1036]

00000000 [-2036:16: [-1012:16:-772, [516,

11001111 -1796, -764:16:-524, 524 :16:764,
—1788 : 16 : —1548, -516,-508, 772 :16:1012]
—1540,-1532, -500: 16 : 260,
—1524:16:-1284, -252:16:-12]
—1276 : 16 : —1036]

00000000 [-2036:16: [-1012:16:-772, [12:16:252,

00111111 -1796, -764:16:-524, 260 : 16 : 500,
—1788 : 16 : —1548, -516,-508, 508]
—1540,-1532, -500: 16 : 260,
—1524:16:-1284, -252:16:-12]
—1276 : 16 : —1036]

Table 9-129r—RSSiI field format

Value RSSI (dBm)
0 <-82
1 -81
2 -80
61 21
62 >-20
63-255 Reserved

Rx_OP_Gain_Index fields are contained in the Sensing Measurement Report field. The Rx_ OP_Gain_Index
fields are ordered by receive chain index. Valid value of each 8 bits Rx_OP_Gain_Index field indicates a
receive chain’s operating point index or gain index used to obtain CSI estimates in this sensing measurement
report field depending on the setting of Rx OP_Gain_Type field in the Sensing Measurement Report Con-
trol field (see Table 9-129h).
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If the Rx_ OP_Gain_Type field is 1, each Rx OP_Gain_Index field represents an Rx operating point index
mapped to a value in the range 0 to 255. The Rx operating point index indicates the level of impact the sens-
ing receiver operating point has on corresponding CSI estimation.

If Rx_OP_Gain_Type field is 2, each Rx_OP_Gain Index field represents an Rx gain index. The Rx gain
index indicates the sensing receiver RF/analog and digital gain indexes. The format of the Rx_OP_Gain_In-
dex field if the Rx_OP_Gain_Type field is 2 is defined in Figure 9-207k. The RF/Analog Gain Index field
and the Digital Gain Index field within the Rx_OP_Gain_Index field indicate a mapping to the sensing
receiver RF/analog and digital gains, respectively.

BO B5 B6 B7
RF/Analog Digital Gain
Gain Index Index
Bits: 6 2

Figure 9-207k— Rx_OP_Gain_Index field format if the Rx_OP_Gain_Type is 2

If the Rx_ OP_Gain Type field is 0 or 3, then each Rx_OP_Gain_Index field is reserved.

NOTE—The size of the measured CSI, in octets, is given by Equation (9-5¢).
CSISize = [ 1.5x Nyy X Ny |+ 2 X Npy x Ny x Nge+ 2 x Ny (9-5¢)

The size of the measured CSI increases with the number of transmit chains, the number of receive chains, the bandwidth,
and the smaller subcarrier grouping size. The smallest Sensing Measurement Report field is 44 octets, which is obtained
when Npy = 1, Ny = 1, and Ny = 20 for 20 MHz bandwidth and N, = 16. And the largest Sensing Mea-
surement Report field is 64 624 octets, which is obtained when Ny = 8, Npy = 8, and Ny = 504 for 320 MHz
bandwidth unpunctured and N, = 8.

9.4.2 Elements
9.4.2.1 General

Insert the following rows in Table 9-130:

Table 9-130—Element IDs

Element Element ID Elemen? 1D Extensible Fragmentable
Extension

Sensing Measurement Parameters (see 255 117 Yes No
9.4.2.331)

Sensing Capabilities (see 9.4.2.332) 255 118 Yes No
SBP Parameters (see 9.4.2.333) 255 119 Yes No
DMG Sensing Capabilities (see 9.4.2.334) 255 120 Yes No
DMG Sensing Beam Descriptor (see 255 121 Yes Yes
9.4.2.335)
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Table 9-130—Element IDs (continued)

Element Element ID Elemenf D Extensible Fragmentable
Extension

DMG Sensing Short Capabilities (see 255 122 Yes No
9.4.2.336)
DMG Sensing Measurement Session (see 255 123 Yes Yes
9.4.2.337)
DMG Sensing Image Range Axis lookup 255 124 Yes Yes
table (LUT) (see 9.4.2.338)
DMG Sensing Image Doppler Axis LUT 255 125 Yes Yes
(see 9.4.2.339)
DMG Sensing Report Control (see 255 126 Yes No
9.4.2.340)
DMG Sensing Report (see 9.4.2.341) 255 127 Yes No
BRP Sensing (see 9.4.2.342) 255 128 Yes Yes
DMG Passive Sensing Beacon (see 255 129 Yes No
9.4.2.343)
DMG Beacon Sector Descriptor (see 255 130 Yes Yes
9.4.2.344)
DMG Sensing Measurement Exchange 255 131 Yes No
Duration (see 9.4.2.345)
DMG SBP Parameters (see 9.4.2.346) 255 132 Yes No

9.4.2.25 Extended Capabilities element

Insert the following rows to Table 9-192:

Table 9-192—Extended Capabilities field

Bit Information Notes

106 Sensing A STA sets the Sensing field to 1 if dotl1Sensinglmplemented is true, and sets it
to 0 otherwise. See 11.55.1.

107 SBP A STA sets the SBP field to 1 if both dotl1SensingImplemented and dot11SB-
PImplemented are true, and sets it to 0 otherwise. See 11.55.2.
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9.4.2.35 Neighbor Report element

Change Figure 9-417 follows:

BO B1 B2 B3 B4 B9 B10 B11 B12 B13
AP . aes Mobility High Very High
Reachability Security | Key Scope | Capabiliies Domain | Throughput | Throughput FTM
Bits: 2 1 1 6 1 1 1 1
B14 B15 B16 B17 B18 B19 B20 B21
- OCT
Unsolicited | Members Of
High ER BSs | Colocated |  Probe | ESS With 2.4/ [ Subported | Colocated f - Extremely
Efficiency AP Responses 5GHz Reportin AP Through ut
Active Colocated AP pAP 9 gnp
Bits: 1 1 1 1 1 1 1 1
B22 B23 B22 B24 B31
DMG ;
Positioning Sensing Reserved
Bits: 1 1 8

Figure 9-417—BSSID Information field format

Insert the following paragraph after the paragraph “The DMG Positioning field indicates that...”:

The Sensing field is set to 1 if the AP identified by this BSSID is a sensing STA. The Sensing field is set to
0 if the AP identified by this BSSID is not a sensing STA or if information about its support of the WLAN
sensing procedure is not available.

9.4.2.130 Extended Schedule element

Insert the following row to Table 9-297:

Table 9-297—AllocationType subfield values

Bit 4 Bit 5 Bit 6 Meaning

0 0 1 SP for DMG sensing

Change the following paragraph in 9.4.2.130 and insert a new figure:

If the AllocationType subfield is equal to SP for DMG sensing, the Allocation Start subfield contains two
subfields: Allocation Start For DMG Sensing and Distance Between DMG Sensing Bursts. as depicted in
Figure 9-652a. Otherwise, the Fhe-Allocation Start subfield contains the lower 4 octets of the TSF at the

71

Copyright © 2025 IEEE. All rights reserved.
Authorized licensed use limited to: song chao. Downloaded on April 23,2026 at 14:34:58 UTC from IEEE Xplore. Restrictions apply.



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

time the SP or CBAP starts. The Allocation Start subfield can be specified at a future beacon interval when

the Pseudo-static subfield is set to 1.

Allocation Start

Allocation Start For DMG Sensing Distance Between DMG Sensing Bursts

Octets:

1

Figure 9-652a—Allocation Start subfield if the AllocationType subfield is set to SP

for DMG sensing

Insert the following after the paragraph that ends with “The Allocation Start subfield can be specified at
a future beacon interval when the Pseudo-static subfield is set to 1”:

The Allocation Start For DMG Sensing subfield contains the lower 3 octets of the TSF at the time the SP
starts. The Allocation Start For DMG Sensing subfield is specified at a future beacon interval if the Pseudo-
static subfield is set to 1.

The Distance Between DMG Sensing Bursts subfield, if set to a nonzero value, indicates the number of bea-
con intervals between the beacon intervals in which the successive DMG sensing bursts lie. A value of 0
indicates that the distance between DMG sensing bursts is unspecified.

9.4.2.240 RSNXE

Insert the following rows in Table 9-373:

Table 9-373—Extended RSN Capabilities field

Bit

Information

Notes

19

USNM-MFPR-X20

A STA sets the unassociated sensing negotiation and measurement
management frame protection required exempt 20 MHz (USNM-
MFPR-X20) field to 1 if dotl I APRequiresPMFActivated is set to 1.
Otherwise, it sets the field to 0. See 11.55.1.2 and C.3.

20

USNM-MFPR

A STA sets the unassociated sensing negotiation and measurement
management frame protection required (USNM-MFPR) field to 1 if
dot11APRequiresPMFActivated is set to 2. Otherwise, it sets the
field to 0. See 11.55.1.2 and C.3.
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9.4.2.298 ISTA Availability Window element
Change the three paragraphs before the last one as follows:

Eaeh If used in a FTM procedure (see 11.21.6), each Availability Bit in the Availability Bitmap subfield
indicates the ISTA’s availability for TB ranging with the recipient RSTA. The value indicated by each bit in
the Availability Bitmap is in units of 10 TUs. Bit Bk (where 0 < k < count — 1) represents the ISTA’s peri-
odic availability for TB ranging with the RSTA in the interval [£g,, 4, fonq 4] Tepeated every N TUs; see
Equation (9-12):,

If used in a sensing procedure (see 11.55.1), each Availability Bit in the Availability Bitmap subfield indi-

cates the transmitting STA’s availability for SBP reporting and/or TB sensing measurement exchange with
the recipient STA. The value indicated by each bit in the Availability Bitmap is in units of 10 TUs. Bit Bk

where 0<k<count—1) represents the transmitting STA’s periodic availability in the interval

[£taritoLonas)repeated every N TUs; see Equation (9-12).
tstart,k = ts[artj() + 10k TU .

ZLcnd,k = tstan,0+ 10(k+ 1) TU,

lstarp = time O per RSTA’s TSF if used in FTM or per the AP’s TSF if used in sensing. (9-12)

N = 10 x count

A If used in a FTM procedure, a value of 1 in an Availability Bit indicates ISTA’s availability at time 7y, 4
for a duration of 10 TUs, while a value of 0 indicates ISTA’s unavailability at time 7, , for a duration of
10 TUs.

If used in a sensing procedure, a value of 1 in an Availability Bit indicates transmitting STA’s availability at
time £, , for a duration of 10 TUs, which is a sensing availability window, while a value of 0 indicates

transmitting STA’s unavailability at time ¢, . for a duration of 10 TUs.

9.4.2.299 RSTA Availability Window element
Change the paragraph below Figure 9-1038 as follows:
Fhe If used in a FTM procedure (see 11.21.6), the Partial TSF Timer subfield is derived as described in

9.4.2.166 and indicates the TSF timer of the RSTA at the start of first availability window. If used in a sens-
ing procedure (see 11.55.1), the Partial TSF Timer subfield is derived as described in 9.4.2.166 and indi-

cates the TSF timer of the transmitting STA (i.e., AP) at the start of first sensing availability window.
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Insert the following subclauses at the end of 9.4.2:
9.4.2.331 Sensing Measurement Parameters element

The Sensing Measurement Parameters element indicates operational parameters associated with sensing
measurement exchange(s). The format of the Sensing Measurement Parameters element is defined in
Figure 9-1074bn.

Sensing .
Element ID Sensing
Element ID Length h Measurement
Extension Parameters Subelements
Octets: 1 1 1 5 variable

Figure 9-1074bn— Sensing Measurement Parameters element format

The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.

The format of the Sensing Measurement Parameters field is defined in Figure 9-1074bo.

BO B1 B2 B3 B6 B7 B9 B10 B12 B13 B15
Sensing | Sensing [\ SRS | Seeeon By | Bw TXLTE | RXLTF
Transmitter Receiver Report Requested Exponent Repetition | Repetition

Bits: 1 1 1 4 3 3 3
B16 B18 B19 B21 B22 B24 B25 B26 B27 B34 B35 B39
Number Of Report BSS Color
TXSTS RXSTS RX Chains | Timestamp [Ng Information Reserved
Bits: 3 3 3 1 1 8 5

Figure 9-1074bo—Sensing Measurement Parameters field format

The Sensing Transmitter field is set to 1 to indicate a sensing transmitter role for the sensing responder; and
is set to 0 otherwise. The Sensing Transmitter field is reserved in the Sensing Measurement Parameters ele-
ment included in the SBP Request frame when the Preferred Responder Role Bitmap Present field is set to 1
in the SBP Parameters Control field of the SBP Parameters element in the same SBP Request frame.

The Sensing Receiver field is set to 1 to indicate a sensing receiver role for the sensing responder; and is set
to 0 otherwise. The Sensing Receiver field is reserved in the Sensing Measurement Parameters element
included in the SBP Request frame when the Preferred Responder Role Bitmap Present field is set to 1 in the
SBP Parameters Control field of the SBP Parameters element in the same SBP Request frame.

The Sensing Measurement Report Requested field is reserved if the Sensing Receiver field is set to 0. If the
Sensing Receiver field is set to 1, then:

— The Sensing Measurement Report Requested field is set to 1 to indicate that the sensing responder
sends Sensing Measurement Report frames in sensing measurement exchanges that result from the
sensing measurement session.
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— The Sensing Measurement Report Requested field is set to 0 to indicate that the sensing responder
does not send Sensing Measurement Report frames in sensing measurement exchanges that result
from the sensing measurement session.

The Measurement Session Expiry Exponent field contains an unsigned integer. It is encoded according to
the conventions in 9.2.2. The Measurement Session Expiry value is equal to
2 (Measurement Session Expiry Exponent +8) g [t is a time after which the sensing measurement session is termi-
nated, if there are no frame exchange sequences (see 11.55.1.6).

The BW field indicates the requested bandwidth to be used in the transmission of SI2SR NDPs, SR2SI
NDPs, and SR2SR NDPs. The encoding of this field is given in Table 9-129;.

The TX LTF Repetition field is set to the requested number of LTF repetitions that the sensing responder
uses in the transmission of an SR2ST NDP or SR2SR NDP that is an HE Ranging NDP, an HE TB Ranging
NDP, an EHT Ranging NDP or an EHT TB Ranging NDP. The field is set to the number of LTF repetitions
minus 1.

The RX LTF Repetition field is set to the requested number of LTF repetitions that the sensing responder
receives in an SI2SR NDP or SR2SR NDP that is an HE Ranging NDP, an HE TB Ranging NDP, an EHT
Ranging NDP or an EHT TB Ranging NDP. The field is set to the number of LTF repetitions minus 1.

The TX STS field indicates for bandwidths less than or equal to the value signaled in the BW field, the
requested number of space-time streams that the sensing responder uses in the transmission of an SR2SI
NDP or SR2SR NDP in TB or non-TB sensing measurement exchanges minus 1.

The RX STS field indicates for bandwidths less than or equal the value signaled in the BW field, the
requested number of space-time streams that the sensing responder receives in an SI2SR NDP or SR2SR
NDP in TB or non-TB sensing measurement exchanges minus 1.

The Number Of RX Chains field indicates the number of chains that the sensing responder uses in the recep-
tion of an SR2SR NDP or an SI2SR NDP in TB or non-TB sensing measurement exchanges minus 1.

The TX LTF Repetition and TX STS fields are reserved if the Sensing Transmitter field is set to 0.

The RX LTF Repetition, RX STS, and Number Of RX Chains fields are reserved if the Sensing Receiver
field is set to 0.

The Report Timestamp field is reserved if the Sensing Receiver field is set to 0, or if the Sensing
Measurement Report Requested field is set to 0. If the Sensing Receiver field is set to 1 and the Sensing
Measurement Report Requested field is set to 1,

— The Report Timestamp field is set to 1 to indicate that the Reference Timestamp is to be included in
the Sensing Measurement Report Control field.

— The Report Timestamp field is set to 0 to indicate that the Reference Timestamp field is not to be
included in the Sensing Measurement Report Control field.

— The I, field indicates the subcarrier grouping used in a Sensing Measurement Report frame. It is set
to 1 to indicate a subcarrier grouping of 16; otherwise, it is set to 0.

The 7 N, field is reserved if the Sensing Measurement Report Requested field is set to 0.
The BSS Color Information field has the same format as in the BSS Color Information field in the HE Oper-

ation element. The BSS Color Information field is reserved in a Sensing Measurement Request frame or

75

Copyright © 2025 IEEE. All rights reserved.
Authorized licensed use limited to: song chao. Downloaded on April 23,2026 at 14:34:58 UTC from IEEE Xplore. Restrictions apply.



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

Sensing Measurement Response frame if the transmitter of the frame is a non-AP STA. Otherwise, each
field of the BSS Color Information field is set to the same value, as in the HE Operation element transmitted
by the transmitter AP.

The Sensing Subelements field contains 0, 1 or more subelements. The subelement format and ordering of
the subelements are defined in 9.4.3. The Subelement ID field values for the defined subelements are shown
in Table 9-417y.

Table 9-417y—Sensing subelement IDs for Sensing Parameters

Subelement ID Name Extensible
0 Non-TB Sensing Specific subelement Yes
1 TB Sensing Specific subelement Yes
2 SBP Specific subelement Yes
3-255 Reserved —

A Sensing Subelements field contains either one Non-TB Sensing Specific subelement, one TB Sensing
Specific subelement, or one SBP Specific subelement and one TB Sensing Specific subelement.

If the Sensing Measurement Parameters element is included in an SBP Request frame or SBP Response
frame, the Sensing Subelements field contains no subelements.

If the sensing initiator is a non-AP STA, it includes a Non-TB Sensing Specific subelement in the Sensing
Measurement Parameters element to describe the set of parameters that the sensing initiator assigns for the
sensing measurement session. The format of the Non-TB Sensing Specific subelement is as shown in
Figure 9-1074bp.

BO B7 B8 B15 B16 B38 B39
Min
Subelement Length Measurement Reserved
Interval
Bits: 8 8 23 1

Figure 9-1074bp—Non-TB Sensing Specific subelement format

The Min Measurement Interval field indicates the minimum time between two consecutive non-TB sensing
measurement exchanges in units of 100 ps.

If the sensing initiator is an AP, it includes a TB Sensing Specific subelement in the Sensing Measurement
Parameters element. The format of the TB Sensing Specific subelement is as shown in Figure 9-1074bq.

The AID/USID field contains an identifier for the sensing responder for the duration of the sensing measure-
ment session. If the sensing responder is associated with the sensing initiator, the value is set to the sensing
responder’s AID. If the sensing responder is not associated with the sensing initiator, the AID/USID field is
set to the USID, which is assigned by the sensing initiator to identify the sensing responder and has the same
length as the AID.
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BO B7 B8 B15 B16 B31 B32 B33 B36 B37 B38 B39
Subelement Poll CSI Variation Availability
D Length AID/USID Assigned Threshold SR2SR | Reserved Window
Bits: 8 8 16 1 4 1 2 variable

Figure 9-1074bg— TB Sensing Specific subelement format

The Poll Assigned field is set to 1 to indicate that the sensing initiator polls the sensing responder in each
sensing measurement exchange; and it is set to 0 otherwise.

The CSI Variation Threshold field is reserved if the Sensing Receiver field within the Sensing Measurement
Parameters field of the same frame is set to 0. Otherwise, the CSI Variation Threshold field values are
defined in Table 9-417z.

Table 9-417z—CSI Variation Threshold field definition

Value Meaning
0 CSI variation threshold = 0
1 CSI variation threshold = 0.1
2 CSI variation threshold = 0.2
3 CSI variation threshold = 0.3
4 CSI variation threshold = 0.4
5 CSI variation threshold = 0.5
6 CSI variation threshold = 0.6
7 CSI variation threshold = 0.7
8 CSI variation threshold = 0.8
9 CSI variation threshold = 0.9
10 CSI variation threshold = 1
11-14 Reserved
15 Basic reporting

In the case that the Sensing Receiver field within the Sensing Measurement Parameters field of the same
frame is set to 1, the CSI Variation Threshold field value between 0 and 10 indicates that threshold-based
reporting is used in the corresponding TB sensing measurement exchanges, and indicates the corresponding
CSI variation threshold value. The CSI Variation Threshold field value 15 indicates that basic reporting (see
11.55.1.5.2.6.1) is used in the corresponding TB sensing measurement exchanges.

The SR2SR field is set to 1 to indicate that the TB sensing measurement exchange includes an SR2SR vari-
ant of the TF sounding phase; and it is set to 0 otherwise.

The Availability Window field contains an RSTA Availability Window element (see 9.4.2.299) if it is
included in a Sensing Measurement Request frame or an ISTA Availability Window element (see 9.4.2.298)
if it is included in a Sensing Measurement Response frame.
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If the sensing initiator is an AP, and if the Sensing Measurement Request frame is transmitted to satisfy an
SBP request, it also includes an SBP Specific subelement in the Sensing Measurement Request frame to
describe the set of parameters associated with the SBP request. The format of the SBP Specific subelement
is as shown in Figure 9-1074br.

BO B7 B8 B15 B16 B27 B28 B31

SBP Initiator
Subelement ID Length AID12/USID12 Reserved

Bits: 8 8 12 4

Figure 9-1074br—SBP Specific subelement format

The SBP Initiator AID12/USID12 field indicates the 12 LSBs of either the AID or the USID for the SBP ini-
tiator that requested the AP (i.e., SBP responder) to transmit the corresponding Sensing Measurement
Request frame to satisfy the SBP request from the SBP initiator.

9.4.2.332 Sensing Capabilities element

The Sensing Capabilities element contains fields that are used to advertise optional sensing capabilities and
sensing operation information. The Sensing Capabilities element is defined in Figure 9-1074bs.

Element ID Length EEligﬁgfolr? Sensing
Octets: 1 1 1 9

Figure 9-1074bs—Sensing Capabilities element format

The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.

The Sensing field is defined in Figure 9-1074bt.
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BO B1 B3 B4 B6 B7 B9 B10 B12 B13 B15 B16 B18 B19 B21
Responder Max TX Max TX Max TX Max RX Max RX Max RX
Ne%ded BW STS <80 STS=160 | STS=320 | STS<80 STS =160 | STS=320
MHz MHz MHz MHz MHz MHz
Bits: 1 3 3 3 3 3 3 3
B22 B24 B25 B27 B28 B29 B30 B31 B32 B33 B34 B37

Full Max

Max TX Max RX Device :
Bandwidth UL Supported
LTF Total LTF Total Class MU-MIMO

Max TX Max RX
LTF LTF

Repetition | Repetition Sessions
Bits: 3 3 2 2 1 1 4
B38 B60 B61 B62 B63 B64 B65 B67 B68 B69 B71
. 20 MHz
Min Threshold- h
Poll _ SR2SR | Max RX Sensing
Measurement h Based N, =16 h : Reserved
Interval Required Reporting 9 Support Chains Tranosnr'lr;lltter
Bits: 23 1 1 1 1 3 1 3

Figure 9-1074bt—Sensing field format

The Responder Needed field is set to 1 in Probe Response frames to indicate the need for new sensing
responders, and is set to 0 to indicate that new sensing responders are not needed. The Responder Needed
field is reserved in Association Request, Association Response, Reassociation Request, Reassociation
Response, Probe Request, and Sensing Measurement Query frames.

The BW field indicates the maximum bandwidth supported by the STA for the transmission of SI2SR
NDPs, SR2SI NDPs, and SR2SR NDPs during a sensing measurement exchange (see 11.55.1.5). The encod-
ing of this field is given in Table 9-129;.

The Max TX STS < 80 MHz field indicates for bandwidths less than or equal to 80 MHz the maximum num-
ber of space-time streams that the STA supports in the transmission of an SI2SR NDP, SR2SI NDP, or
SR2SR NDP in TB and non-TB sensing measurement exchanges minus 1.

The Max TX STS = 160 MHz field indicates for bandwidth equal to 160 MHz the maximum number of
space-time streams that the STA supports in the transmission of an SI2SR NDP, SR2SI NDP, or SR2SR
NDP in TB and non-TB sensing measurement exchanges minus 1. This field is reserved if the value of the
BW field is not 3 or 4.

The Max TX STS = 320 MHz field indicates for bandwidth equal to 320 MHz the maximum number of
space-time streams that the STA supports in the transmission of an SI2SR NDP, SR2SI NDP, or SR2SR
NDP in TB and non-TB sensing measurement exchanges minus 1. This field is reserved if the value of the
BW field is not 4.

The Max RX STS < 80 MHz field indicates for bandwidths less than or equal to 80 MHz the maximum num-
ber of space-time streams that the STA supports in the reception of an SI2SR NDP, SR2SI NDP, or SR2SR
NDP in TB and non-TB sensing measurement exchanges minus 1.

79

Copyright © 2025 IEEE. All rights reserved.
Authorized licensed use limited to: song chao. Downloaded on April 23,2026 at 14:34:58 UTC from IEEE Xplore. Restrictions apply.



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

The Max RX STS = 160 MHz field indicates for bandwidth equal to 160 MHz the maximum number of
space-time streams that the STA supports in the reception of an SI2SR NDP, SR2SI NDP, or SR2SR NDP in
TB and non-TB sensing measurement exchanges minus 1. This field is reserved if the value of the BW field
is not 3 or 4.

The Max RX STS = 320 MHz field indicates for bandwidth equal to 320 MHz the maximum number of
space-time streams that the STA supports in the reception of an SI2SR NDP, SR2SI NDP, or SR2SR NDP in
TB and non-TB sensing measurement exchanges minus 1. This field is reserved if the value of the BW field
is not 4.

The Max TX LTF Repetition field is set to the maximum number of LTF repetitions that the STA supports
in the transmission of an SI2SR NDP, SR2SI NDP, or SR2SR NDP that is either an HE Ranging NDP, an
HE TB Ranging NDP, an EHT Ranging NDP or an EHT TB Ranging NDP. The field is set to the number of
LTF repetitions minus 1.

The Max RX LTF Repetition field is set to the maximum number of LTF repetitions that the STA supports
in reception of an SI2SR NDP, SR2SI NDP, or SR2SR NDP that is either an HE Ranging NDP, an HE TB
Ranging NDP, an EHT Ranging NDP or an EHT TB Ranging NDP. The field is set to the number of LTF
repetitions minus 1.

The Max TX LTF Total field and the Max RX LTF Total field indicate the maximum number of HE-LTFs
or EHT-LTFs that the STA supports in the transmission and the reception, respectively, of an SI2SR NDP,
SR2SI NDP, or SR2SR NDP that is either an HE Ranging NDP, an HE TB Ranging NDP, an EHT Ranging
NDP or an EHT TB Ranging NDP. The encoding of the Max TX LTF Total and the Max RX LTF Total
fields is given in Table 9-411.

NOTE—The maximum number of HE-LTFs or EHT-LTFs limits the allowed combinations of number of space-time
streams and LTF repetitions in an HE Ranging NDP, an HE TB Ranging NDP, an EHT Ranging NDP, and an EHT TB
Ranging NDP.

The Device Class and Full Bandwidth UL MU-MIMO fields correspond to the Device Class and Full Band-
width UL MU-MIMO fields defined in Table 9-374.

The Max Supported Sessions field indicates the maximum number of concurrent sensing measurement
sessions that the STA supports as a sensing responder with the STA that is the recipient of the Sensing
Capabilities element as the sensing initiator.

The Min Measurement Interval field indicates the minimum time between two consecutive non-TB sensing
measurement exchanges, in units of 100 ps, that the STA supports. This field is reserved in a frame sent by a
non-AP STA.

The Poll Required field is set to 1 by a non-AP STA to indicate that the STA requires to be polled for any
TB sensing measurement exchange that it participates as a sensing responder; and is set to 0 otherwise. The
field is reserved in a frame sent by an AP.

The Threshold-Based Reporting field is set to 1 to indicate that the STA supports threshold-based reporting;
and it is set to 0 otherwise.

The N, = 16 field is set to 1 to indicate that subcarrier grouping of 16 is supported in the Sensing Measure-
ment Report frame; and it is set to 0 otherwise.
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The SR2SR Support field is set to 1 to indicate that the STA supports SR2SR sounding (see 11.55.1.5.2.5);
and it is set to 0 otherwise.

The Max Rx Chains field indicates the maximum number of chains the STA supports in the reception of an
SR2SI NDP, SR2SR NDP, or SI2SR NDP in TB and non-TB sensing measurement exchanges minus 1.

The 20 MHz Sensing Transmitter Only field is set to 1 by a non-AP STA to indicate that it only supports the
sensing transmitter role in a 20 MHz bandwidth, not the sensing receiver role nor any wider bandwidth. For
an AP, the 20 MHz Sensing Transmitter Only field is reserved.

9.4.2.333 SBP Parameters element

The SBP Parameters element indicates operational parameters associated with a requested SBP procedure.
The format of the SBP Parameters element is defined in Figure 9-1074bu.

SBP Sensing Sensing Sensing
EIeInBent Length %ﬁgﬁggg Parameters Responder Responder Responder
Control Addresses IDs Role Bitmap
Octets: 1 1 1 4 Oornx6 0 or variable 0 or variable

Figure 9-1074bu— SBP Parameters element format

The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.

The format of the SBP Parameters Control field is defined in Figure 9-1074bv.

BO B1 B4 B5 B6 B9 B10 B11
SBP Procedure Sensin Number Of Mandatory Preferred
SBP Request Expiry Res ondqer Sensing Number Of Responder
Exponent P Responders Responders List
Bits: 1 4 1 4 1 1
B12 B15 B16 B17 B18 B19 B20 B23 B24 B31
Preferred
Number Of Mandatory SR2SR Responder Poll Csl
Preferred Preferred Sounding Role%itma Assigned Variation Reserved
Responders Responder Request Present P 9 Threshold
Bits: 4 1 1 1 1 4 8

Figure 9-1074bv—SBP Parameters Control field format

The SBP Request field is set to 1 to indicate that the SBP Parameters element is carried within an SBP
Request frame, and it is set to 0 to indicate that the SBP Parameters element is carried within an SBP
Response frame or an SBP Termination frame.

If the SBP Request field is equal to 1,

— The SBP Procedure Expiry Exponent field contains an unsigned integer. It is encoded according to
the conventions in 9.2.2. The SBP procedure expiry value is equal to 2(SBP Procedure Expiry Exponent + 8)
ms. It is a time after which the SBP procedure is terminated, if there are no frame exchange
sequences (see 11.55.2.4).
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The Sensing Responder field is set to 1 to indicate that the SBP initiator requests to participate as a
sensing responder in the sensing procedure used by the SBP responder to satisfy the SBP request.
The Sensing Responder field is set to 0 to indicate that the SBP initiator requests to not participate in
the sensing procedure as a sensing responder used by the SBP responder to satisfy the SBP request.

The value of the Number Of Sensing Responders field indicates the requested number of sensing
responders to participate in the sensing procedure used by the SBP responder to satisfy the SBP
request. If the Sensing Responder field is set to 1, the value indicated in the Number Of Sensing
Responders field includes the SBP initiator.

The Mandatory Number Of Responders field indicates whether the requested number of sensing
responders indicated in the Number Of Sensing Responders field is interpreted as mandatory by the
SBP responder. A value of 0 indicates that the requested number of sensing responders is a maxi-
mum number, and the SBP initiator accepts measurements taken with a smaller number of sensing
responders. A value of 1 indicates that the requested number of sensing responders is a mandatory
requirement.

The Preferred Responder List field is set to 1 to indicate that the SBP initiator provides a set of
preferred sensing responders for which the SBP responder is requested to include in the sensing
procedure used to satisfy the SBP request. Otherwise, the Preferred Responder List field is set to 0.
If the Preferred Responder List field is set to 0, the Sensing Responder Addresses field is not
present.

The value of the Number Of Preferred Responders field, i.e., n, indicates the number of preferred
sensing responders with MAC addresses included in the Sensing Responder Addresses field within
the SBP Parameters element if the Preferred Responder List field is set to 1. In this case, if the Sens-
ing Responder field is set to 1, the value indicated in the Number Of Preferred Responders field
includes the SBP initiator. It is reserved if the Preferred Responder List field is set to 0.

1) If the Sensing Responder field and the Preferred Responder List fields are both set to 1, the
MAC address of the SBP initiator is included in the Sensing Responder Addresses field within
the SBP Parameters element.

The Mandatory Preferred Responder field indicates whether the set of preferred sensing responders
is interpreted as mandatory by the SBP responder if the Preferred Responder List field is set to 1. A
value of 1 indicates that the SBP responder is requested to only include STAs listed in the Sensing
Responder Addresses field within the SBP Request frame in the sensing procedure used to satisfy
the SBP request. A value of 0 indicates that the SBP responder might include STAs that are not
listed in the Sensing Responder Addresses field within the SBP Request frame in the sensing proce-
dure used to satisfy the SBP request. It is reserved if the Preferred Responder List field is 0.

1) If the Mandatory Preferred Responder fields is set to 1, the Number Of Sensing Responders and
Mandatory Number Of Responders fields are reserved.

The SR2SR Sounding Request field is set to 1 to indicate that the SBP initiator requests the SR2SR
variant of the TF sounding phase to be used in the sensing procedure used by the SBP responder to
satisfy the SBP request. Otherwise, it is set to 0.

The Preferred Responder Role Bitmap Present field is set to 1 to indicate that the Preferred
Responder Role Bitmap field is present. Otherwise, it is set to 0. It is reserved if the Preferred
Responder List field is set to 0.

The Sensing Responder Addresses field is present if the Preferred Responder List field is set to 1,
and not present otherwise. The Sensing Responder Addresses field contains one or more MAC
addresses that indicate the set of preferred sensing responders to include in the sensing procedure
used by the SBP responder to satisfy the request.

The Sensing Responder IDs field is not present.
The Poll Assigned field is reserved.
The CSI Variation Threshold field values are defined in Table 9-417z.
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The Sensing Responder Role Bitmap field is present if the Preferred Responder Role Bitmap Present
field is set to 1, and not present otherwise. The Sensing Responder Role Bitmap field indicates the
role (sensing transmitter, sensing receiver, or both sensing transmitter and sensing receiver) of each
of the preferred sensing responders with MAC addresses included in the Sensing Responder
Addresses field. The format of the Sensing Responder Role Bitmap field is shown in Figure 9-
1074bw. The Padding field contains 0, 2, 4, or 6 bits to make the total number of bits in the Sensing
Responder Role Bitmap field an integer number of octets. If the Padding field is present, the value of
the Padding field is set to 0. The Preferred Responder Role Bitmap field uses 2n bits to indicate the
role for the n preferred sensing responders. The role of each preferred sensing responder is encoded
by 2 bits. The roles of the n preferred sensing responders are listed in the same order as the n corre-
sponding MAC addresses in the Sensing Responder Addresses field. The encoding of the sensing
transmitter and/or sensing receiver role is given in Table 9-417aa.

BO B1 B2 B3

Role 1 Role 2 Role n Padding

Bits: 2 2 2 0,2,4,0r6

Figure 9-1074bw—Sensing Responder Role Bitmap field format

Table 9-417aa—Role Encoding in the Sensing Responder Role Bitmap field

Encoding Meaning
00 Reserved
01 Sensing receiver
10 Sensing transmitter
11 Sensing receiver and sensing transmitter

If the SBP Request field is equal to 0,

The SBP Procedure Expiry Exponent field is reserved.

The Sensing Responder field is set to the same value of the Sensing Responder field within the corre-
sponding SBP Request frame with the same Dialog Token.

The value of the Number Of Sensing Responders field indicates the actual number of sensing
responders used in the sensing procedure used by the SBP responder to satisfy the SBP request if the
Status Code field within the SBP Response frame is equal to SUCCESS. The value of the Number
Of Sensing Responders field indicates a suggested number of sensing responders if the Status Code
field within the SBP Response frame is equal to REJECTED WITH SUGGESTED SENS-
ING PARAMETERS or if the SBP Parameters element is included in the SBP Termination frame.

The Mandatory Number Of Responders field is reserved.

The Preferred Responder List field is set to 1 to indicate that the Sensing Responder Addresses field
and the Sensing Responder IDs field is present. If the Preferred Responder List field is set to 0, nei-
ther the Sensing Responder Addresses field nor the Sensing Responder IDs field is present.
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The value of the Number Of Preferred Responders field indicates the number of MAC addresses
within the Sensing Responder Addresses field and the number of AID/USIDs within the Sensing
Responder IDs field if the Preferred Responder List field is set to 1. It is reserved if the Preferred
Responder List field is set to 0.

— If the Sensing Responder field and the Preferred Responder List fields are both set to 1, the MAC
address and the AID/USID of the SBP initiator are included in the Sensing Responder Addresses
field and the Sensing Responder ID field, respectively. The value of the AID/USID field corre-
sponding to the SBP initiator in the Sensing Responder IDs field is the same as the SBP initiator
AID/USID field within the SBP Response frame.

The Mandatory Preferred Responder field is reserved.
The SR2SR Sounding Request field is reserved.

The Preferred Responder Role Bitmap Present field is set to 0 to indicate that the Preferred
Responder Role Bitmap field is not present.

The Sensing Responder Addresses field is present if the Preferred Responder List field is set to 1,
and not present otherwise. The field contains one or more MAC addresses that indicate the set of
preferred sensing responders used to satisfy the request.

The Sensing Responder IDs field is present if the Preferred Responder List field is set to 1 and if it is
included in an SBP Response frame with a Status Code equal to SUCCESS, and not present other-
wise. The Sensing Responder IDs field contains the list of the AID/USID of the sensing responders
that participate in the sensing procedure used by the SBP responder to satisfy the request. The for-
mat of the Sensing Responder IDs field is shown in Figure 9-1074bx. The AID/USIDs values are
listed in the same order as the corresponding MAC addresses in the Sensing Responder Addresses
field. The number of AID/USID fields present in the field, # , is equal to the value in the Number Of
Preferred Responders field. The Padding field contains 0 or 4 bits to make the total number of bits in
the field equal to an integer number of octets. If present, the value of the 4 bits is set to 0.

BO B11 B12 B23

AID/USID 1 AID/USID 2 AID/USID n Padding

Bits: 12 12 12 Oor4

Figure 9-1074bx— Sensing Responder IDs field format

The Preferred Responder Role Bitmap field is not present.

The Poll Assigned field is set to 1 to indicate that the SBP responder polls the SBP initiator in each
availability window; and it is set to 0 otherwise.

The CSI Variation Threshold field values are defined in Table 9-417z.
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9.4.2.334 DMG Sensing Capabilities element

The DMG Sensing Capabilities element contains fields that are used to advertise optional DMG sensing
capabilities. The DMG Sensing Capabilities element is defined in Figure 9-1074by.

: Maximum Maximum
Element ID Length Eéi?;ﬁgltolr? DC'\;/IaG zi)%ﬂisérs]g Number Of TX Number Of RX
P Directions Directions
Octets: 1 1 1 7 2 2

Figure 9-1074by—DMG Sensing Capabilities element format

The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.

The DMG Sensing Capabilities field is defined in Figure 9-1074bz.

BO B1 B2 B3 B4 B5 B6
DMG i dati i adati DMG DMG DMG Sensing | DMG Sensing
Coordinated DMG Bistatic | DMG E)’éStat'C Coordinated | Multistatic | Image Range- | Image Range-
Monostatic Bistatic RX Doppler Direction
Bits: 1 1 1 1 1 1 1
B7 B8 B9 B10 B11 B18 B19 B28
DMG Sensing | DMG Sensing DMG Sensing DMG Sensing Maximum BestRange
Image Doppler- Image Image Range- Targets Range Resolution
Direction Direction Doppler-Direction
Bits: 1 1 1 1 8 10
B29 B36 B37 B44 B45 B46 B47 B48 B49 B50 B55
: : Polarization
Maximum | Best Doppler | Golay SeqLen | Multiple Golay DMG :
Doppler Resolution Supported Supported SBP S?Jggzlrr;gd Reserved
Bits: 8 8 1 1 1 2 6

Figure 9-1074bz—DMG Sensing Capabilities field format

The DMG Coordinated Monostatic field is set to 1 to indicate the capability of DMG coordinated monostatic
sensing as a sensing responder.

The DMG Bistatic RX field is set to 1 to indicate the capability to participate in DMG bistatic sensing as a
sensing receiver.

The DMG Bistatic TX field is set to 1 to indicate the capability to participate in DMG bistatic sensing as a
sensing transmitter.

The DMG Coordinated Bistatic field is set to 1 to indicate the capability to participate in DMG coordinated
bistatic sensing.
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The DMG Multistatic RX field is set to 1 to indicate the capability to participate in DMG multistatic sensing
as a sensing responder.

The DMG Sensing Image Range-Doppler field is set to 1 to indicate the capability to report two dimensional
Range-Doppler image as a sensing responder.

The DMG Sensing Image Range-Direction field is set to 1 to indicate the capability to report three dimen-
sional Range-Direction image as a sensing responder where direction is composed of Transmit Beam Index
and Receive Beam Index. These are indices into the Beam Descriptors lists in the DMG Sensing Beam
Descriptor elements of the TX and RX, respectively. Direction can also be represented as Transmit Beam
Index, azimuth and elevation.

The DMG Sensing Image Direction field is set to 1 to indicate the capability to report two dimensional
direction image as a sensing responder (where Direction includes both Transmit Beam Index and Receive
Beam Index or Azimuth and Elevation).

The DMG Sensing Image Range-Doppler-Direction field is set to 1 to indicate the capability to report four
dimensional Range-Doppler-Direction image as a sensing responder (where Direction includes both Trans-
mit Beam Index and Receive Beam Index or Azimuth and Elevation).

The DMG Sensing Targets field is set to 1 to indicate the capability to report detected targets as a sensing
responder.

The Maximum Range field indicates the maximum supported range in units of meters for coordinated
monostatic sensing, it is reserved otherwise.

The Best Range Resolution field indicates the minimum supported range resolution in units of millimeters.
The Maximum Doppler field indicates the maximum supported Doppler in units of 256 mm/s.
The Best Doppler Resolution field indicates the minimum supported Doppler resolution in units of 1 mm/s.

The Maximum Number Of TX Directions is set to the maximum number of transmit AWV settings
supported.

The Maximum Number Of RX Directions is set to the maximum number of receive AWV settings
supported.

The Golay Seq Len Supported field is set to 1 to indicate support for EDMG Golay sequences of length
256 x Np . It is set to 0 if only EDMG Golay sequences of length 128 x N are supported.

The Multiple Golay Supported field is set to 1 to indicate the capability to use different Golay sequences in
the TRN fields of PPDUs sent in different DMG sensing measurement exchanges.

A DMG STA sets the DMG SBP field to 1 if both dotl1DMGSensingMsmtlmplemented and
dot1 IDMGSBPImplemented are true and sets it to 0 otherwise. See 11.55.4.

The Polarization Sensing Supported subfield is set to 0 to indicate polarization sensing is not supported in
DMG sensing. This subfield is set to 1 to indicate linear polarization sensing is supported in DMG sensing
and set to 2 to indicate circular polarization sensing is supported in DMG sensing. Value 3 of this subfield is
reserved.

86

Copyright © 2025 IEEE. All rights reserved.
Authorized licensed use limited to: song chao. Downloaded on April 23,2026 at 14:34:58 UTC from IEEE Xplore. Restrictions apply.



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

9.4.2.335 DMG Sensing Beam Descriptor element

The DMG Sensing Beam Descriptor element contains a set of descriptors of the beam patterns. The DMG
Sensing Beam Descriptor element is present in frames in which the DMG Sensing Capabilities element (see
9.4.2.334) is present. The number of beam patterns is the number set in Maximum Number Of TX Direc-
tions or Maximum Number Of RX Directions fields (see 9.4.2.334). The DMG Sensing Beam Descriptor
element is defined in Figure 9-1074ca.

Element ID Beam
Element ID Length Extension TX Flag Descriptor List
Octets: 1 1 1 1 7xN

Figure 9-1074ca—DMG Sensing Beam Descriptor element format

The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.

The TX Flag field indicates the type of a beam descriptor. The definitions of the TX Flag field are shown in
Table 9-417ab. The position of the beam descriptor in the Beam Descriptor List field is the index of the
beam descriptor. The indexing of the beams is separate for the RX and TX beams.

Table 9-417ab—TX Flag field definition

Value Description
0 RX beam descriptor
1 TX beam descriptor

2-255 Reserved

The Beam Descriptor List field contains N Beam Descriptor fields. The Beam Descriptor field is defined in
Figure 9-1074cb.

BO B11 B12 B23 B24 B32 B33 B40 B41 B47 B48 B50 B51 B55

Beam Beam Azimuth Elevation Beam ok
Azimuth Elevation Beamwidth Beamwidth Gain Polarization Reserved
Bits: 12 12 9 8 7 3 5

Figure 9-1074cb—Beam Descriptor field format

The Beam Azimuth and Beam Elevation fields contain the direction of the beam in azimuth and elevation,
respectively. The Beam Azimuth field is specified in units of (360/4096)° and takes values from 0 to 4095.
The Beam Elevation field is encoded as a 2s complement number taking values from —2048 to 2047 in units
of (180/4096)° .
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The Azimuth Beamwidth and Elevation Beamwidth fields contain the beam 3 dB bandwidth in azimuth in
units of (360/512)° and in elevation in units of (180/256)°, respectively.

The Beam Gain field is an unsigned integer containing the beam gain in units of 0.5 dB, where 0 dBi is rep-
resented by a value of 0.

Polarization field is set to 0 if the Polarization Sensing Supported field within the DMG Sensing Capabilities
field (see 9.4.2.334) is set to 0. This field is set to 1 if the beam contained in this Beam Descriptor field is
Horizontally Polarized, set to 2 if the beam contained in this Beam Descriptor field is Vertically Polarized,
set to 3 if the beam contained in this Beam Descriptor field is Left Hand Circularly Polarized, and set to 4 if
the beam contained in this Beam Descriptor field is Right Hand Circularly Polarized. Values 5, 6, and 7 are
reserved.

9.4.2.336 DMG Sensing Short Capabilities element

The DMG Sensing Short Capabilities element contains fields that are used to advertise optional DMG sens-
ing capabilities. The DMG Sensing Short Capabilities element is defined in Figure 9-1074cc.

Element ID Short DMG Sensing

Element ID Length Extension Capabilities

Octets: 1 1 1 1

Figure 9-1074cc—DMG Sensing Short Capabilities element format

The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.

The Short DMG Sensing Capabilities field is defined in Figure 9-1074cd.

BO B1 B2 B3 B4 B5 B7
: Passive Accurate :
Sensing : gy Location Earth
Sensing Timing Of b : Reserved
Support Support Beacons Available Coordinates
Bits: 1 1 1 1 1 3

Figure 9-1074cd—Short DMG Sensing Capabilities field format

The Sensing Support field indicates support for any type of DMG sensing (except DMG passive sensing) as
described in 11.55.3.

The Passive Sensing Support field indicates support for DMG passive sensing as described in 11.55.3.9.
The Accurate Timing Of Beacons field indicates that the time interval between beacons is sample accurate.

The Location Available field indicates that the STA is able to provide its location.
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The Earth Coordinates field specifies the coordinates used for azimuth and elevation. If the Earth Coordi-
nates field is set to 1, earth coordinates (azimuth 0 is north, elevation 0 is horizon) are used. If the Earth
Coordinates field is set to 0, an arbitrary STA’s coordinates are used.

9.4.2.337 DMG Sensing Measurement Session element

The DMG Sensing Measurement Session element carries information needed for a DMG sensing
measurement exchange of a DMG sensing measurement session. The format of the DMG Sensing
Measurement Session element is defined in Figure 9-1074ce.

Element Element ID Measurement Report Type
Length Extension Session Control Control LCI
Octets: 1 1 1 2 1 Oor16
Peer Optional
Orientation Subelements
Octets: 0-5 variable

Figure 9-1074ce—DMG Sensing Measurement Session element format

The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.

The Measurement Session Control field is defined in Figure 9-1074cf.

BO B2 B3 B4 B5 B6 B7 B8 B9 B10 B15
Sensing RX LCI Orientation Multiple | Polarization | Polarization
Type Initiator | Present Present sP Golay Sensing Fusion Reserved
Bits 3 1 1 1 1 1 1 1 6

Figure 9-1074cf—Measurement Session Control field format

The Sensing Type field is defined in Table 9-417ac.

Table 9-417ac—Sensing Type field definition

Value Description
0 Coordinated Monostatic
1 Coordinated Bistatic
2 Bistatic
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Table 9-417ac—Sensing Type field definition (continued)

Value Description

3 Multistatic

4-7 Reserved

The RX Initiator field is set to 1 if the sensing initiator is the sensing receiver in coordinated bistatic or
bistatic sensing, and to 0 if the sensing initiator is the sensing transmitter in coordinated bistatic or bistatic
sensing. This field is reserved if the Sensing Type field is not set to 1 (coordinated bistatic) or 2 (bistatic).

The LCI Present field is set to 1 if the LCI field is present in the DMG Sensing Measurement Session ele-
ment. It is set to 0 otherwise.

The Orientation Present field is set to 1 if the Peer Orientation is present in the DMG Sensing Measurement
Session element. It is set to 0 otherwise.

The SP field is set to 1 to indicate that the Extended Schedule element is in use. It is set to 0 otherwise.

If present in a DMG Sensing Measurement Request frame, the Multiple Golay field is set to 1 to indicate a
request by the sensing initiator to use different Golay sequences in the TRN fields of PPDUs sent in different
DMG sensing measurement exchanges.

The Polarization Sensing field is set to 1 to indicate the performing of polarization sensing by sensing
responders if the Sensing Type field is set to Coordinated Monostatic. It is set to 0 otherwise. The Polariza-
tion Sensing subfield is reserved for other sensing types.

The Polarization Fusion subfield is set to 1 to indicate the report of fused polarization sensing results by the
sensing responder in a DMG Sensing Measurement Report frame, this field is set to 0 to indicate the sepa-
rate report of different polarization sensing results by sensing responder in DMG Sensing Measurement
Report frame. This subfield is reserved if polarization is not used in the DMG sensing.

The Report Type Control field is defined in Figure 9-1074cg, and is used to indicate which type of report the
sensing initiator expects from the sensing responder.

BO B4 B5 B6 B7
RX Azimuth
Report Type Report Phase Elevation Reserved
Direction
Bits: 5 1 1 1

Figure 9-1074cg—Report Type Control field format

The Report Type field is defined in Table 9-417ad.
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Table 9-417ad—Report Type field definition

Value Description
0 No report
1 CSI
2 DMG Sensing Image Direction
3 DMG Sensing Image Range-Doppler
4 DMG Sensing Image Range-Direction
5 DMG Sensing Image Doppler-Direction
6 DMG Sensing Image Range-Doppler Direction
7 Target
8-31 Reserved

The Report Phase field indicates that the sensing initiator requests phase information to be included in the
report if the Report Type is DMG Sensing Image (2, 3, 4, 5, or 6). The Report Phase field is reserved if the
Report Type field is not equal to 2, 3, 4, 5, or 6.

The RX Azimuth Elevation Direction field indicates that the sensing initiator requests receive direction
information to be reported in azimuth/elevation format rather in receive beam index format if the report
includes direction reporting.

The LCI field is defined in 9.4.2.20.10.

The Peer Orientation field is defined in Figure 9-1074ch.

BO B11 B12 B23 B24 B39

Azimuth Elevation Range

Bits: 12 12 16

Figure 9-1074ch—Peer Orientation field format

The Azimuth field contains the azimuth orientation of the addressed STA as measured by the transmitting
STA in units of (360/4096)° with values from 0 to 4095.

The Elevation field contains the elevation orientation of the addressed STA as measured by the transmitting
STA in units of (180/4096)° with values from —2048 to 2047.

The Range field contains the range from the transmitting STA to the addressed STA as measured by the
addressed STA in units of millimeters.

The Optional Subelements field contains 0 or more subelements. The subelement format and ordering of
subelements are defined in 9.4.3. The Subelement ID field values for the defined subelements are defined in
Table 9-417ae.
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Table 9-417ae—Subelements of DMG Sensing Measurement Session definition

Subelement ID Subelement Name Extensible
1 TX Beam List Yes
2 RX Beam List Yes
3 DMG Sensing Scheduling Yes
4 Burst Response Delay Yes
5 DMG SBP Specific Yes
6-255 Reserved No

If the sensing initiator is a DMG AP or DMG PCP, and if the DMG Sensing Measurement Request frame is
transmitted to satisfy a DMG SBP request, it also includes a DMG SBP Specific subelement in the DMG
Sensing Measurement Request frame to describe the set of parameters associated with the DMG SBP
request. The format of the DMG SBP Specific subelement is as shown in Figure 9-1074ci.

BO B7 B8 B15 B16 B23

DMG SBP Initiator

Subelement
Length AID/USID

Bits: 8 8 8

Figure 9-1074ci—DMG SBP Specific subelement format

The DMG SBP Initiator AID/USID field indicates either the AID or the USID for the DMG SBP initiator
that triggers the DMG AP or DMG PCP to transmit the associated DMG Sensing Measurement Request
frame to satisfy the DMG SBP request from the DMG SBP initiator.

9.4.2.337.1 TX Beam List subelement
The TX Beam List subelement contains a list of transmit beam indices. The beam indices are indices into the

Beam Descriptors List field sent within the DMG Sensing Beam Descriptor element (see 9.4.2.335) with the
TX Flag field set to 1. The TX Beam List subelement is defined in Figure 9-1074c;.

BO B7 B8 B15 B16 B23
Number

Subelement Length Beam Ing’:)?Tist Padding
Indices

Bits: 8 8 8 12 XN 0-7

Figure 9-1074cj—TX Beam List subelement format
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If the Report Type field is 3, 5, 6, or 7 (that is, values indicating Doppler measurement) and the DMG Sens-
ing Scheduling subelement is present in DMG Sensing Session element, the Number Beam Indices field is
equal to the Number TX Beams Per Exchange field within the DMG Sensing Scheduling subelement.

9.4.2.337.2 RX Beam List subelement
The RX Beam List subelement contains a list of receive beam indices. The beam indices are indices into the

Beam Descriptors List field sent within the DMG Sensing Beam Descriptor element (see 9.4.2.335) with the
TX Flag field set to 0. The RX Beam List subelement is defined in Figure 9-1074ck.

BO B7 B8 B15 B16 B23
Number

Subelement Length Beam Ingee)?rl?ist Padding
Indices

Bits: 8 8 8 12 XN 0-7

Figure 9-1074ck—RX Beam List subelement format

9.4.2.337.3 DMG Sensing Scheduling subelement

The DMG Sensing Scheduling subelement contains scheduling information for the measurement defined in
the sensing measurement session. The DMG Sensing Scheduling subelement is defined in Figure 9-1074cl.

Number
Start Inter- Intra- Repeat Number Of
Subellgment Length Of burst burst ™ Igeg?ms Per Néjusttgr Exchanges
Burst | Interval | Interval Exchange Exchange Per Burst
Octets: 1 1 4 2 1 1 1 1 1

Figure 9-1074cl—DMG Sensing Scheduling subelement format

The Start Of Burst field contains the time for the start of the first burst in units of microseconds. A value of
0 indicates that the time for the start of the first burst is unspecified.

The Interburst Interval field contains the time between the start of successive bursts. This field is in units of
microseconds. A value of 0 indicates that the time between the start of successive bursts is unspecified.

The Intraburst Interval field contains the time between the start of successive DMG sensing measurement
exchanges in a burst. This field is in units of microseconds. A value of 0 indicates that the time between the
start of successive DMG sensing measurement exchanges in a burst is unspecified.

If the Sensing Type field is set to Coordinated Monostatic in the Measurement Session Control field (see
Figure 9-1074cf), the following apply:

— If the SP field in the Measurement Session Control field is set to 1, the Number TX Beams Per
Exchange field contain the maximum number of TX beams to be used in one DMG sensing
measurement exchange. If the SP field in the Measurement Session Control field is set to 0, the
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Number TX Beams Per Exchange field contain the number of TX beams to be used in the first DMG
sensing measurement exchange. The use of this field is described in 11.55.3.6.

— If the SP field in the Measurement Session Control field is set to 1, the Repeat Per Exchange field
indicates the maximum number of times to repeat the transmission in one DMG sensing measure-
ment exchange. If the SP field in the Measurement Session Control field is set to 0, the Repeat Per
Exchange field indicates the number of times to repeat the transmission in the first DMG sensing
measurement exchange.

If the Sensing Type field is not set to Coordinated Monostatic in the Measurement Session Control field (see
Figure 9-1074cf), the following apply:

— The Number TX Beams Per Exchange field contain the number of TX beams to be used in one DMG
sensing measurement exchange. The use of this field is described in 11.55.3.6.

— The Repeat Per Exchange field indicates the number of times to repeat the transmission.

The Number Bursts field contains the number of times to repeat the burst. A value of 0 indicates repeat until
tear down.

The Number Of Exchanges Per Burst field contains the number of times to repeat the DMG sensing mea-
surement exchanges during one burst. A value of 0 indicates that the number of DMG sensing measurement
exchanges per burst is unspecified.

9.4.2.337.4 Burst Response Delay subelement

The format of the Burst Response Delay subelement is defined in Figure 9-1074cm.

Subelement Burst Response
Length Del a{f
Octets: 1 1 2

Figure 9-1074cm—Burst Response Delay subelement format

The Burst Response Delay field of the Burst Response Delay subelement contains the maximum time in mil-
liseconds after the end of the last PPDU in the burst it takes the sensing responder to generate the report on
the sensing measurements in the burst.

9.4.2.338 DMG Sensing Image Range Axis LUT element
The DMG Sensing Image Range Axis LUT element carries the LUT for the Range Axis used in DMG Sens-

ing Image Report Data subelement (see 9.4.2.341.3). The format of the DMG Sensing Image Range Axis
LUT element is defined in Figure 9-1074c¢n.

Element ID Total Number :
Element ID Length Extension AID Of LUT Entries LUT Entries

Octets: 1 1 1 1 2 variable

Figure 9-1074cn—DMG Sensing Image Range Axis LUT element format
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The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.

The AID field uniquely identifies the sensing responder to whom the DMG Sensing Image Range Axis LUT
element belongs.

The Total Number Of LUT Entries field contains the total number of LUT entries that the sender STA sends
in one or multiple DMG Sensing Image Range Axis LUT elements.

The LUT Entries field contains the range values for each entry. Each value is 16 bits representing the range
in units of millimeters.

9.4.2.339 DMG Sensing Image Doppler Axis LUT element
The DMG Sensing Image Doppler Axis LUT element carries the LUT for the Doppler Axis used in DMG

Sensing Image Report Data element (see Figure 9-1074cx). The format of the DMG Sensing Image Doppler
Axis LUT element is defined in Figure 9-1074co.

Element D AID Total Number LUT Entries

Element ID Length Extension Of LUT Entries

Octets: 1 1 1 1 2 variable

Figure 9-1074co—DMG Sensing Image Doppler Axis LUT element format

The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.

The AID field uniquely identifies the sensing responder to whom the DMG Sensing Image Doppler Axis
LUT element belongs.

The Total Number Of LUT Entries field contains the total number of LUT entries that the sender STA sends
in one or multiple DMG Sensing Image Doppler Axis LUT elements.

The LUT Entries field contains the Doppler values for each entry. Each value is 16 bits representing the
Doppler in units of 1 mm/s.

9.4.2.340 DMG Sensing Report Control element

The structure of the DMG Sensing Report Control element is shown in Figure 9-1074cp.

Element ID Length Element 1D AID Seport
Octets: 1 1 1 1 6

Figure 9-1074cp—DMG Sensing Report Control element format

The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.
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The AID field uniquely identifies the sensing responder to whom the DMG Sensing Report Control element
belongs.

The Report Control field is defined in Figure 9-1074cq.

BO B7 B8 B15 B16 B23 B24 B28 B29 B31
Mealsjl.llvrlgment Measurement | Sensing Exchange Report Type Num Of STAs
Session ID Burst ID SN In Exchange
Bits: 8 8 8 5 3
B32 B42 B43 B47
Channel _Ih_/ly?)%surement Reserved
Bits: 11 5

Figure 9-1074cg—Report Control field format

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

The Report Type field is set to one of the values described in Table 9-417ad.

The Channel Measurement Type field is defined in Figure 9-1074cr.

BO B7 B8 B9 B10
Number Of Number Of Tap Delay
Measurements Taps Present Present
Bits: 8 2 1

Figure 9-1074cr—Channel Measurement Type field format
The fields of the Channel Measurement Type field are defined in Table 9-294.
9.4.2.341 DMG Sensing Report element
9.4.2.341.1 General

The DMG Sensing Report element contains information needed for a DMG sensing measurement report
(see 11.55.3.7). The format of the DMG Sensing Report element is defined in Figure 9-1074cs.
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Element Length Element ID DMG Measurement Measurement Sensing
9 Extension Session ID Indication Burst ID Exchange SN
Octets: 1 1 1 1 1 1
DMG Sensing DMG Sensing DMG Sensing Report
Report Type Report Control Information
Octets: 1 4 variable

Figure 9-1074cs—DMG Sensing Report element format

The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.
The DMG Measurement Session ID, Measurement Burst ID, and Sensing Exchange SN fields identify the
DMG sensing measurement session, DMG sensing burst, and the DMG sensing measurement exchange,

respectively.

The Measurement Burst ID and Sensing Exchange SN values reported are of the last used Measurement
Burst ID and Sensing Exchange SN to compute the report.

The Sensing Exchange SN field is reserved if the DMG Sensing Report Type field is set to 3, 5, 6, or 7.
The DMG Sensing Report Type field is set to one of the values described in Table 9-417ad.

The DMG Sensing Report Control field is defined in Figure 9-1074ct.

BO B7 B8 B22 B23 B24 B26 B27 B31
Sequence Last Report Element Polarization
AID Number Indication Mode Reserved
Bits: 8 15 1 3 5

Figure 9-1074ct—DMG Sensing Report Control field format

The AID field uniquely identifies the sensing responder to which the DMG sensing measurement report
belongs.

The Sequence Number field contains the sequence number of the DMG Sensing Report element. The first
Sequence Number is 0 and it is incremented for every DMG Sensing Report element sent that has the same
AID, DMG Measurement Session ID, Measurement Burst ID, and Sensing Exchange SN.

The Last Report Element Indication field is set to 1 in the last DMG Sensing Report element sent that has the
same AID, DMG Measurement Session ID, Measurement Burst ID, and Sensing Exchange SN.
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The Polarization Mode field indicates the polarization mode information of the sensing results contained in
the DMG Sensing Report element. Possible values for this subfield are defined in Table 9-417af.

Table 9-417af—Polarization Mode field definition

Value Description

0 No polarization information

1 Horizontally polarized for linear polarization, left hand circularly
polarized-left hand circularly polarized for circular polarization

2 Horizontally polarized-vertically polarized for linear polarization, left
hand circularly polarized-right hand circularly polarized for circular
polarization

3 Vertically polarized-vertically polarized for linear polarization, right
hand circularly polarized-right hand circularly polarized for circular
polarization

4 Vertically polarized-horizontally polarized for linear polarization, right
hand circularly polarized-left hand circularly polarized for circular
polarization

5 Fused result

67 Reserved

The Polarization Mode field is set to 0 to indicate that the sensing results contained in the DMG Sensing
Report element has no polarization information. For linear polarization, this subfield is set to 1, 2, 3 or 4 to
indicate that sensing results contained in the DMG Sensing Report element were obtained by transmitting
with horizontal polarization and receiving with horizontal polarization, transmitting with horizontal polar-
ization and receiving with vertical polarization, transmitting with vertical polarization and receiving with
vertical polarization, or transmitting with vertical polarization and receiving with horizontal polarization,
respectively. For circular polarization, this field is set to 1, 2, 3 or 4 for different transmitting and receiving
circular polarization combinations. This field is set to 5 to indicate the sensing results contained in the DMG
Sensing Report element is the fused result based on different polarization results.

The DMG Sensing Report Information field contains one or more subelements. The subelements that might
be included are: DMG Sensing Report Header subelement (9.4.2.341.2), DMG Sensing Image Report Data
subelement (9.4.2.341.3), and DMG Sensing Targets Report Data subelement (9.4.2.341.4).

The DMG Sensing Report subelement ID field values for the defined subelements are shown in Table 9-
417ag.

Table 9-417ag—Optional Subelement IDs for DMG Sensing Report

Subelement ID Name
0 DMG Sensing Report Header
1 DMG Sensing Image Report Data
2 DMG Sensing Targets Report Data
3-255 Reserved
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The DMG Sensing Report Header subelement contains sensing receiver location information. The DMG
Sensing Report Header subelement field format is defined in 9.4.2.341.2.

The DMG Sensing Image Report Data subelement contains measurements reported. The DMG Sensing
Image Report Data subelement field format is defined in 9.4.2.341.3. Multiple DMG Sensing Image Report
Data subelements may be present in a DMG Sensing Report element if the sensing image report information
is longer than 255 octets.

The DMG Sensing Targets Report Data subelement contains the reported targets. The DMG Sensing Tar-
gets Report Data subelement field format is defined in 9.4.2.341.4. Multiple DMG Sensing Targets Report
Data subelements may be present in a DMG Sensing Report element if the sensing targets report information
is longer than 255 octets.

A DMG Sensing Measurement Report frame (9.6.21.10) includes one or more DMG Sensing Report
elements.

9.4.2.341.2 DMG Sensing Report Header subelement

The DMG Sensing Report Header subelement carries a description of a DMG Sensing Image Report Data
subelement. The format of the DMG Sensing Report Header subelement is defined in Figure 9-1074cu.

Subelement Lenath Reference DMG Sensing Report LCI
g Timestamp Header Data Present (Optional)
Octets: 1 1 4 1 Oor16
Range AoA
(Optional) (Optional)
Octets: Oor3 Oor6

Figure 9-1074cu—DMG Sensing Report Header element format

The Subelement ID field is defined in Table 9-417ag.
The Length field is defined in 9.4.3.

The Reference Timestamp field contains the lower 4 octets of the TSF timer value sampled at the PHY-
RXSTART.indication of the first PPDU in the last DMG sensing measurement exchange included in the
report.
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The DMG Sensing Report Header Data Present field is as shown in Figure 9-1074cv.

BO B1 B2 B3 B7
LCI Present Range Present AoA Present Reserved
Bits: 1 1 1 5

Figure 9-1074cv—DMG Sensing Report Header Data Present field format

The LCI Present field is set to 1 to indicate that the LCI field is present in the DMG Sensing Report Header
subelement; it is set to 0 otherwise.

The Range Present field is set to 1 to indicate that the Range field is present in the DMG Sensing Report
Header subelement; it is set to O otherwise.

The AoA Present field is set to 1 to indicate that the AoA field is present in the DMG Sensing Report Header
subelement; it is set to 0 otherwise.

The LCI field is defined in Figure 9-303.

The Range field is defined in Figure 9-1074cw.

BO B15 B16 B21 B22 B23

Range Range Uncertainty Reserved

Bits: 16 6 2

Figure 9-1074cw—Range field format

The Range field indicates the range of the sensing receiver relative to the sensing transmitter in units of
millimeters.

The Range Uncertainty field contains the range estimated uncertainty using the following equation:

Range Uncertainty = round(4 - log2(u))

where u is the range estimated uncertainty in units of millimeters.

The AoA field indicates an AoA measurement result done by the sensing receiver relative to the sensing
transmitter. The AoA field is defined in Figure 9-1041. The Best AWV ID field in AOA Results field is
reserved.
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9.4.2.341.3 DMG Sensing Image Report Data subelement
The DMG Sensing Image Report Data subelement contains DMG sensing image report results. This element

follows DMG Sensing Report Header subelement. The format of the DMG Sensing Image Report Data sub-
element is defined in Figure 9-1074cx.

Subelement Lenath Data Block Axis Reflection Reflection
9 SN Present Power Bias Power Slope
Octets: 1 1 1 1 1 1
Number Of .
Reflection Fields Reflection Set Reserved
Octets: 3 variable variable

Figure 9-1074cx—DMG Sensing Image Report Data element format

The Subelement ID field is defined in Table 9-417ag.
The Length field is defined in 9.4.3.

The Data Block SN field contains the sequence number of the DMG Sensing Image Report Data subelement
belonging to the same DMG sensing image report.

The Axis Present field is defined in Figure 9-1074cy.

BO B1 B2 B3 B4 B5 B6 B7
Range Doppler Receiver Transmitter Phase Receive Receive Receive
Axis Axis Beam Index Beam Index Present Azimuth Elevation Direction
Present Present Present Present Present Present Reference
Bits: 1 1 1 1 1 1 1 1

Figure 9-1074cy—AXxis Present field format

The Range Axis Present field is set to 1 to indicate the presence of Range Axis Index field in the Reflection
Set field. It is set to 0 otherwise.

The Doppler Axis Present field is set to 1 to indicate the presence of Doppler Axis Index field in the Reflec-
tion Set field. It is set to 0 otherwise.

The Receiver Beam Index Present field is set to 1 to indicate the presence of Receiver Beam Index field in
the Reflection Set field. It is set to 0 otherwise.
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The Transmitter Beam Index Present field is set to 1 to indicate the presence of Transmitter Beam Index
field in the Reflection Set field. It is set to 0 otherwise.

The Phase Present field is set to 1 to indicate the presence of Phase Value field in the Reflection Set field. It
is set to 0 otherwise.

The Receive Azimuth Present field is set to 1 to indicate the presence of receive azimuth angles in the
Reflection subelements. It is set to 0 otherwise.

The Receive Elevation Present field is set to 1 to indicate the presence of receive elevation angles in the
Reflection subelements. It is set to 0 otherwise.

If either the Receive Azimuth Present field or the Receive Elevation Present field is set to 1, the Receiver
Beam Index Present field is set to 0. If the Receiver Beam Index Present field is set to 1, both the Receive
Azimuth Present field and the Receive Elevation Present field are set to 0.

If either the Receive Azimuth Present field or the Receive Elevation Present field is set to 1, the Receive
Direction Reference is set to 1 to indicate that the azimuth and elevation axis are in earth coordinates. Other-
wise, they are in an arbitrary STA coordinate system. If the Receiver Beam Index Present field is set to 1,
this field is reserved.

The Reflection Power Bias field contains the bias value to compute the reflection power. The value is in unit
of 1 dBm representing the negated value. The bias represented is in the range 0 dBm to —255 dBm, repre-
sented by value 0 to 255 in the field.

The Reflection Power Slope field contains the slope value to compute the reflection power. The value is in
units of 1/256 dBm representing the factor for the reported values.

The Number Of Reflection Fields field contains the number of Reflection fields present in the Reflection Set
field.

The Reflection Set field contains multiple Reflection fields. All Reflection fields within a Reflection Set
field have the same format, which is derived from the Axis Present field. There are 4 format options for 2
axes (Figure 9-1074cz), 3 axes (Figure 9-1074da), 4 axes (Figure 9-1074db), and 5 axes (Figure 9-1074dc).
The number of bits allocated for each axis is fixed and given by the axis type.

Axis #1 Axis #2 Reflection Power Reflection Phase

Bits: S1 S2 12 Oor12

Figure 9-1074cz—Reflection field format for 2 axes

Axis #1 Axis #2 Axis #3 Reflection Power Reflection Phase

Bits: S1 S2 S3 12 Oor12

Figure 9-1074da—Reflection field format for 3 axes

102

Copyright © 2025 IEEE. All rights reserved.
Authorized licensed use limited to: song chao. Downloaded on April 23,2026 at 14:34:58 UTC from IEEE Xplore. Restrictions apply.



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

Axis #1 Axis #2 Axis #3 Axis #4 Reflection Power | Reflection Phase

Bits: S1 S2 S3 S4 12 Oor12

Figure 9-1074db—Reflection field format for 4 axes

Axis #1 Axis #2 Axis #3 Axis #4 Axis #5 Reflection Power | Reflection Phase

Bits: S1 S2 S3 S4 S5 12 Oor12

Figure 9-1074dc—Reflection field format for 5 axes

The order of the axis and the number of bits (S1, S2, S3, S4, S5) in Figure 9-1074cz, Figure 9-1074da,
Figure 9-1074db and Figure 9-1074dc is according to Table 9-417ah and the selected axis in Axis Present
field.

Table 9-417ah—Order of the axis and allocated bits in a Reflection field

Axis Allocated Bits (S1, S2, S3, S4, S5)
Range 16
Doppler 10
Receiver Beam Index 12
Transmitter Beam Index 12
Receive Azimuth 12
Receive Elevation 12

If azimuth and elevation are part of the report, the 5 axes are: Range, Doppler, Transmit Beam Index,
Receive Azimuth, and Receive Elevation.

The Axis #1, #2, #3, #4, and #5 fields in the Reflection field represents the index of the axis according to the
values defined in Table 9-417ah.

The Reflection Power field in the Reflection field represents the reflection received power in units of dBm.
The actual reflection received power value is given by the following equation:

Reflection Received Power [dBm] = (—Reflection Power Bias)
+ (Reflection Power) x (Reflection Power Slope/256)

where the Reflection Power Bias and Reflection Power Slope are the values in the DMG Sensing Image
Report Data element.

The Reflection Phase field in the Reflection field is present if the Phase Present field within the Axis Present
field is equal to 1. The Reflection Phase field in the Reflection field represents the reflection received phase
in units of (360/4096)° .
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In monostatic sensing the Receiver Beam Index axis represents the Beam Index used by the STA to transmit
and receive, and the Transmitter Beam Index axis is not present. The Receiver Beam Index is an index into
the DMG Sensing Beam Descriptor element (see 9.4.2.335).

9.4.2.341.4 DMG Sensing Targets Report Data subelement

The DMG Sensing Targets Report Data subelement contains DMG sensing targets report results. This ele-
ment follows DMG Sensing Report Header subelement. The format of the DMG Sensing Targets Report
Data subelement is defined in Figure 9-1074dd.

Subelement Data Block Axis Number Of Target
Length N Present Targets Parameters Reserved
Octets: 1 1 1 1 1 variable variable

Figure 9-1074dd—DMG Sensing Target Report Data subelement format
The Subelement ID field is defined in Table 9-417ag.
The Length field is defined in 9.4.3.

The Data Block SN field contains the sequence number of this DMG Sensing Target Report Data element
belonging to the same DMG sensing target report.

The Axis Present field is as shown in Figure 9-1074de.

BO B1 B2 B3 B4
Range Axis Azimuth Axis Elevation Radial Velocity | Azimuth Velocity
Present Present Axis Present Axis Present Axis Present
Bits: 1 1 1 1 1

B5 B6 B7
Elevation Velocity
Axis Present Reserved
Bits: 1 2

Figure 9-1074de—AXxis Present field format

The Range Axis Present field is set to 1 to indicate the presence of Range Axis Index field in the Target
field. It is set to 0 otherwise.

The Azimuth Axis Present field is set to 1 to indicate the presence of Azimuth Axis Index field in the Target
field. It is set to 0 otherwise.

The Elevation Axis Present field is set to 1 to indicate the presence of Elevation Axis Index field in the Tar-
get field. It is set to 0 otherwise.
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The Radial velocity Axis Present field is set to 1 to indicate the presence of Radial Velocity Axis Index field
in the Target field. It is set to O otherwise.

The Azimuth velocity Axis Present field is set to 1 to indicate the presence of Azimuth Velocity Axis Index
field in the Target field. It is set to 0 otherwise.

The Elevation velocity Axis Present field is set to 1 to indicate the presence of Elevation Velocity Axis
Index field in the Target field. It is set to O otherwise.

The Number Of Targets field contains the number of Target fields that are reported in the following Target
Parameters field.

The Target Parameters field contains one or multiple Target fields as defined in Figure 9-1074df.

Target Index Range Range Span Azimuth Azimuth Span Elevation
Bits: 8 Oor16 Oor6 Oor 11 Oor5 Oor10
Elevation Span Radial Velocity Azimuth Velocity Elevation Velocity Power
Bits: Oor5 Oor12 Oor12 Oor12 8

Figure 9-1074df—Target Parameters field format

The Target Index field indicates the ID of the target. The sensing receiver may allocate a nonzero value to
each detected target and use the same value in different reports. A Target Index field value of 0 is used if the
sensing receiver does not allocate a persistent number to each target.

The Range field indicates the range of the target relative to the sensing receiver in units of millimeters. This
field is present if Range Axis Present field is set to 1 in Axis Present field, and not present otherwise.

The Range Span field indicates the range span (size) of the target relative to the sensing receiver, using the
following equation:

Range Span = min(round(4 - log2(u)), 63)
where u is the range span in units of millimeters. The minimum value of u is 1 millimeter.
This field is present if Range Axis Present field is set to 1 in Axis Present field, and not present otherwise.
The Azimuth field indicates the azimuth of the target relative to the sensing receiver in units of
(360/2048)° . This field is present if Azimuth Axis Present field is set to 1 in Axis Present field, and not

present otherwise.

The Azimuth Span field indicates the azimuth span (size) of the target relative to the sensing receiver, using
the following equation:

Azimuth Span = min(max(round(3 - log2(u - 2048/360)), 0), 31)

where u is the azimuth span in units of (360/2048)° .

105

Copyright © 2025 IEEE. All rights reserved.
Authorized licensed use limited to: song chao. Downloaded on April 23,2026 at 14:34:58 UTC from IEEE Xplore. Restrictions apply.



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 field is present if Azimuth Axis Present field is set to 1 in Axis Present field, and not present otherwise.

The Elevation field indicates the elevation of the target relative to the sensing receiver in units of
(360/2048)° . This field is present if Elevation Axis Present field is set to 1 in Axis Present field, and not
present otherwise.

The Elevation Span field indicates the elevation span (size) of the target relative to the sensing receiver,
using the following equation:

Elevation Span = min(max(round(3 - log2(u - 2048/360)), 0), 31)
where u is the elevation span in units of (360/2048)° .

This field is present if Elevation Axis Present field is set to 1 in Axis Present field, and not present
otherwise.

The Radial Velocity field indicates the radial velocity of the target relative to the sensing receiver in units of
1 mm/s. This field is present if Radial velocity Axis Present field is set to 1 in Axis Present field, and not
present otherwise.

The Azimuth Velocity field indicates the azimuth velocity of the target relative to the sensing receiver in
units of ((360/2048)°)/s. This field is present if Azimuth Velocity Axis Present field is set to 1 in Axis
Present field, and not present otherwise.

The Elevation Velocity field indicates the elevation velocity of the target relative to the sensing receiver in
units of ((360/2048)°)/s. This field is present if Elevation Velocity Axis Present field is set to 1 in Axis

Present field, and not present otherwise.

The Power field is an unsigned integer indicating the received power from the target, in 1 dB units relative to
—255 dBm.

9.4.2.342 BRP Sensing element

The BRP Sensing element is defined in Figure 9-1074dg.

Element Length Element ID DMG Measurement | Measurement Sensing Exchange
9 Extension Session ID Burst ID SN
Octets: 1 1 1 1 1 1

First Beam Report
Index Control
Octets: 1 1

Figure 9-1074dg—BRP Sensing element format

The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.
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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 First Beam Index field is an index into the TX beam list within the DMG Sensing Measurement Session
element that indicates the first beam to be used in the transmission of the TRN field of the PPDU that carries
the BRP frame as defined in the TX beam list in the DMG Sensing Measurement Session element (see
9.4.2.337).

The Report Control field is defined in Figure 9-1074dh.

BO B2 B3 B5 B6 B7

Report Type Report Delay Reserved

Bits: 3 3 2
Figure 9-1074dh—Report Control field format

The Report Type field is defined in Table 9-417ad.

The Report Delay field is defined in Table 9-417ai.

Table 9-417ai—Report Delay field definition

Value Interpretation

0 No report in the DMG sensing measurement exchange

1 Report in this frame covering measurements in this
DMG sensing measurement exchange

2 Report in this frame covering measurements in the
previous DMG sensing measurement exchange

3 Report in this frame covering measurements in this
burst

4 Report in this frame covering measurements in the

previous burst

5-7 Reserved
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9.4.2.343 DMG Passive Sensing Beacon element

The DMG Passive Sensing Beacon element contains an optional LCI and the number of sectors to be
described in adjoining DMG Beacon Sector Descriptor elements. The DMG Passive Sensing Beacon ele-
ment is defined in Figure 9-1074di.

Beacon
Element ID Number Of :
Element ID Length h Information LCI
Extension Sectors Control
Octets: 1 1 1 1 1 Oor16

Figure 9-1074di—DMG Passive Sensing Beacon element format

The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.

The Number Of Sectors field contains the number of sector descriptors in the attached DMG Beacon Sector
Descriptor element. It is equal to the number of sectors used in the BTIL.

The Beacon Information Control field is defined in Figure 9-1074dj.

B0 BA1 B2 B3  B7
C?oer?siggt Next Beacon | LCIPresent | Reserved
Bits: 1 1 1 >

Figure 9-1074dj—Beacon Information Control field format

The Beacon Constant field is set to 1 to indicate that the AP uses the same set of sectors in all BTIs. It is set
to 0 otherwise.

The Next Beacon field is set to 1 to indicate that the Beacon Sector Descriptors describe the next BTI, it is
set to 0 if they describe the previous BTL. It is reserved if the Beacon Constant field is set to 1.

The LCI Present field is set to 1 to indicate that LCI field is present in the DMG Passive Sensing Beacon ele-
ment. It is set to 0 otherwise.

The LCI field is defined in 9.4.2.20.10.
9.4.2.344 DMG Beacon Sector Descriptor element

The DMG Beacon Sector Descriptor element contains a set of sector descriptors for DMG passive sensing.
The DMG Beacon Sector Descriptor element is defined in Figure 9-1074dk.

Element ID Sector
Element ID Length Extension Descriptor List
Octets: 1 1 1 8X N

Figure 9-1074dk—DMG Beacon Sector Descriptor element format
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In Figure 9-1074dk, N is equal to the number of sectors defined within the DMG Passive Sensing Beacon
element (see 9.4.2.343).

The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.

The Sector Descriptor List field contains N Sector Descriptor fields. The Sector Descriptor field is defined in
Figure 9-1074dl.

BO B11 B12 B23 B24 B31 B32 B39 B40B47 B48 B55 B56 B58 B59 B63

Sector Sector Azimuth Elevation Sector DMG Ant

Azimuth Elevation Beamwidth Beamwidth Gain Sector ID ID Reserved
Bits: 12 12 8 8 8 8 3 5

Figure 9-1074dl—Sector Descriptor field format

The Sector Azimuth and Sector Elevation fields contain the direction of the beam in azimuth and elevation,
respectively. The Sector Azimuth field is specified in units of (360/4096)° and takes values from O to
4095. The Sector Elevation field is encoded as a 2s complement number taking values from —2048 to 2047
in units of (180/4096)° .

The Azimuth Beamwidth and Elevation Beamwidth fields contain the beacon beam 3 dB bandwidth in azi-
muth and elevation respectively in units of (180/256)° .

The Sector Gain field indicates the antenna gain of the sector. It has value of 0 to 255 with 0.5 dB resolution.

The Sector ID field is equal to the Sector ID used in the beacon using the azimuth and elevation as
described.

The DMG Ant ID field is equal to the DMG Ant ID used in the beacon using the azimuth and elevation as
described.

9.4.2.345 DMG Sensing Measurement Exchange Duration element

The format of the DMG Sensing Measurement Exchange Duration element is defined in Figure 9-1074dm.

Element ID Sounding Report
Element ID Length Extension Duration Duration
Octets: 1 1 1 2 2

Figure 9-1074dm—DMG Sensing Measurement Exchange Duration element format

The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.

If the SP field in the DMG Sensing Measurement Request frame is set to 1, the Sounding Duration field con-
tains the maximum duration of the sounding phase among all DMG sensing measurement exchanges with
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the same DMG Measurement Session ID. If the SP field in the DMG Sensing Measurement Request frame
is set to 0, the Sounding Duration field contains the duration of the sounding phase in the first DMG sensing
measurement exchange. The value of the Sounding Duration field is equal to the sum of the sounding
PPDUs and SBIFS between them. The sounding PPDUs are DMG monostatic sensing PPDUs. This field is
in the unit of microsecond.

If the SP field in the DMG Sensing Measurement Request frame is set to 1, the Report Duration field con-
tains the maximum duration of the DMG Sensing Measurement Report frame transmitted by the sensing
responder among all DMG sensing measurement exchanges belonging to the same DMG Measurement Ses-
sion ID. If the SP field in the DMG Sensing Measurement Request frame is set to 0, the Report Duration
field contains the duration of the DMG Sensing Measurement Report frame transmitted by the sensing
responder in the first 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 report frame.

9.4.2.346 DMG SBP Parameters element

The DMG SBP Parameters element indicates operational parameters associated with a requested DMG SBP
procedure. The format of the DMG SBP Parameters element is defined in Figure 9-1074dn.

DMG SBP Sensing :
Element ID Length EElitn;ﬁggE Parameters Responder ResS%r:\%lgngs
Control Addresses p
Octets: 1 1 1 2 Qornx6 0 or variable
Figure 9-1074dn—DMG SBP Parameters element format
The Element ID, Length, and Element ID Extension fields are defined in 9.4.2.1.
The format of the DMG SBP Parameters field is defined in Figure 9-1074do.
BO B1 B2 B5 B6 B7 B10
: DMG Number DMG Mandatory | DMG Number
DMG SBP S :
Request Reggglnnc?er Of Sensing Number Of Of Preferred
Responders Responders Responders
Bits: 1 1 4 1 4
B11 B12 B13 B15
DMG Mandatory
DMG Preferred
Responder List Preferred Reserved
Responder
Bits: 1 1 3

Figure 9-1074do—DMG SBP Parameters Control field format
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The DMG SBP Request field is set to 1 to indicate that the DMG SBP Parameters element is delivered by
the DMG SBP Request frame. It is set to 0 to indicate that the DMG SBP Parameters element is delivered by
the DMG SBP Response frame or the DMG SBP Termination frame.

The Sensing Responder field is set to 1 to indicate that the SBP initiator requests to participate as a sensing
responder in the DMG sensing procedure initiated by the SBP responder in response to the DMG SBP
request. The Sensing Responder field is set to O to indicate that the SBP initiator requests to not participate
in the DMG sensing procedure initiated by the SBP responder in response to the DMG SBP request. The
field is reserved if the DMG SBP Request field is set to 0.

If the DMG SBP Request field is set to 1, the value of the DMG Number Of Sensing Responders field indi-
cates the number of sensing responders requested for participation in the DMG sensing procedure initiated
by the SBP responder in response to the DMG SBP request. If the Sensing Responder field is set to 1, the
value indicated in the Number Of Sensing Responders field includes the SBP initiator.

If the DMG SBP Request field is set to 0, the value of the DMG Number Of Sensing Responders field indi-
cates the actual number of sensing responders ready to participate in the DMG SBP procedure.

The DMG Mandatory Number Of Responders field indicates whether the requested number of sensing
responders indicated in the DMG Number Of Sensing Responders field is interpreted as a mandatory
requirement by the SBP responder. A value of 0 indicates that the requested number of sensing responders is
a maximum number, and the SBP initiator accepts measurements taken with a smaller number of sensing
responders. A value of 1 indicates that the requested number of sensing responders is a mandatory
requirement.

If the Mandatory Preferred Responder field is set to 1, the Number Of Sensing Responders and Mandatory
Number Of Responders fields are reserved.

If the DMG SBP Request field is set to 1, the value of the DMG Number Of Preferred Responders field indi-
cates the number of sensing responders with the known Sensing Responder Addresses to participate in the
DMG sensing procedure initiated by the SBP responder in response to the DMG SBP request. If the Sensing
Responder field is set to 1, the value indicated in the DMG Number Of Preferred Responders field includes
the SBP initiator.

If the DMG SBP Request field is set to 0, the value of the DMG Number Of Preferred Responders field
indicates the actual number of sensing responders with the known Sensing Responder Addresses ready to
participate in the DMG SBP procedure.

If the DMG SBP Request field is set to 1, the DMG Preferred Responder List field is set to 1 to indicate that
the Sensing Responder Addresses field is present, and it includes the MAC addresses of the sensing
responders requested by the sensing initiator to be included in the DMG sensing procedure in response to the
DMG SBP request (n is equal to the value in the DMG Number Of Sensing Responders field). Otherwise,
the DMG Preferred Responder List field is set to 0, and the Sensing Responder Addresses field is not
present.

If the DMG SBP Request field is set to 0, the presence of the Sensing Responder Addresses and the Sensing
Responder IDs fields are defined in 9.6.21.13 and 9.6.21.15.

If the Sensing Responder and the DMG Preferred Responder List fields are both set to 1, the MAC address
of the SBP initiator is included in the Sensing Responder Addresses field.
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The DMG Mandatory Preferred Responder field is reserved if the DMG Preferred Responder List field is 0.
If the DMG Preferred Responder List field is equal to 1, the DMG Mandatory Preferred Responder field
indicates whether the set of preferred sensing responders is interpreted as mandatory by the SBP responder.
A value of 1 indicates that the SBP responder is requested to only include DMG STAs listed in the Sensing
Responder Addresses field within the DMG SBP Request frame in the DMG sensing procedure used to
satisfy the DMG SBP request. A value of 0 indicates that the SBP responder may include DMG STAs that
are not listed in the Sensing Responder Addresses field within the DMG SBP Request frame in the DMG
sensing procedure in response to the DMG SBP request.

If the Sensing Responder Addresses field is present, it contains the list of MAC addresses. The MAC
addresses are of the sensing responders that the SBP initiator requires to participate in the DMG sensing
procedure.

If the Sensing Responder IDs field is present, it contains the list of the AID of the sensing responders partic-
ipating in the DMG SBP procedure. The field might be present if the DMG SBP Request field is set to 0, and
the DMG Preferred Responder List field is set to 1. Otherwise, the field is not present.

The AIDs are present in the same order as the related MAC addresses in the Sensing Responder Addresses
field (n is equal to the value in the DMG Number Of Sensing Responders field).

9.5 Fields used in Management and Extension frame bodies and Control frames
9.5.4 BRP Request field

Change Figure 9-1168 as follows:

BO B4 B5 B6 B7 B8 B9 B10 B11 B16
TX-TRN- Chan- TX Sector
L-RX ) MID-REQ | BC-REQ | MID-Grant | BC-Grant | gSham . e
Bits: 5 1 1 1 1 1 1 6
B17 B24  B25 B26 B27 B28 B29 B29B30 B3f
EDMG- EDMG-
Other AID | ,IXDMG 1 gHoRT- SHORT- S2MG Reserved
BRP FBCK
Bits: 8 2 1 1 1 32

Figure 9-1168—BRP Request field format

Insert the following new paragraph at the end of 9.5.4:

The DMG Sensing field is set to 1 to indicate that the PPDU that carries the BRP frame is used in a DMG
sensing procedure (see 11.55.3) and is not used for beamforming training.
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9.6 Action frame format details
9.6.7 Public Action frame details
9.6.7.1 Public Action field

Insert the following rows in Table 9-471:

Table 9-471—Public Action field values

Public Action field value Description
54 Sensing Measurement Termination
55 Sensing Measurement Query
56 SBP Request
57 SBP Response
58 SBP Termination
61 Sensing Measurement Request
62 Sensing Measurement Response
63 Sensing Measurement Report

Insert the following subclauses at the end of 9.6.7:
9.6.7.56 (Protected) Sensing Measurement Request frame format
The (Protected) Sensing Measurement Request frame is transmitted by a sensing initiator to request a sens-

ing measurement session. The format of the (Protected) Sensing Measurement Request frame Action field is
defined in Figure 9-1258a.

Public Action/ : Sensing
Categor Protected Dual Dialog C%ﬁqngt;g%k Msegssgi:)enn}gnt Measurement
gory Of Public Token Info Indication Parameters
Action element
Octets: 1 1 1 1 1 0 or variable

Figure 9-1258a—(Protected) Sensing Measurement Request frame Action field format
The Category field is defined in 9.4.1.11.
The Public Action/Protected Dual Of Public Action field is defined in 9.6.7.1 and 9.6.10.
The Dialog Token field is defined in 9.4.1.12.

The Sensing Comeback Info field is formatted as shown in Figure 9-1258b.
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Bits:

BO B1 B3 B4 B5 B6 B7
Unassociated Unassociated
Comeback STA Comeback STA Comeback Reserved

After Exponent

Before Exponent

3

2

Figure 9-1258b—Sensing Comeback Info field format

The Comeback field is set to 1 in a (Protected) Sensing Measurement Request frame addressed to an
unassociated non-AP STA by an AP to indicate that the AP is not currently able to perform a new sensing
measurement session with this non-AP STA. Otherwise, the Comeback field is set to 0.

The Unassociated STA Comeback After Exponent field contains an unsigned integer. It is encoded accord-
ing to the conventions in 9.2.2. The Unassociated STA Comeback After Exponent value is equal to
2 (Comeback After Exponent +4) myg (giving it a value from 16 ms to 2048 ms). It is a time after which the unassoci-
ated non-AP STA is expected to transmit a Sensing Measurement Query frame to the AP (see 11.55.1.4).
The Unassociated STA Comeback After Exponent field is reserved if the Comeback field is set to 0.

The Unassociated STA Comeback Before Exponent field contains an unsigned integer. It is encoded accord-
ing to the conventions in 9.2.2. The Unassociated STA Comeback Before value is equal to
2 (Comeback Before Exponent +12) mg (giving it a value from 4096 ms to 32768 ms). It is a time before which the
unassociated non-AP STA is expected to transmit a Sensing Measurement Query frame to the AP (see
11.55.1.4). The Unassociated STA Comeback Before Exponent field is reserved if the Comeback field is set
to 0.

The Measurement Session ID Indication field is defined in Figure 9-1258c. The Measurement Session ID
field indicates a Measurement Session ID that identifies assigned operational parameters in the Sensing
Measurement Parameters element to be used in the corresponding sensing measurement exchanges. The
Measurement Session ID Indication field is reserved if the Comeback field of the Sensing Comeback Info
field is set to 1 in a (Protected) Sensing Measurement Request frame addressed to an unassociated non-AP
STA by an AP.

BO B2 B3 B7
Measurement
Session ID Reserved
Bits: 3 5

Figure 9-1258c—Measurement Session ID Indication field format

The Sensing Measurement Parameters element is defined in 9.4.2.331. The Sensing Measurement
Parameters Element is not present if the Comeback field of the Sensing Comeback Info field is set to 1 in a
(Protected) Sensing Measurement Request frame addressed to an unassociated non-AP STA by an AP.

9.6.7.57 (Protected) Sensing Measurement Response frame format

The (Protected) Sensing Measurement Response frame is sent by a sensing responder in response to a (Pro-
tected) Sensing Measurement Request frame. The format of the (Protected) Sensing Measurement Response
frame Action field is defined in Figure 9-1258d.
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Public Action/ : Sensing
. Measurement Decline
Category Protected Dual Dialog Session ID Status Duration Measurement
Of Public Token Indication Code Indication Parameters
Action element
Octets: 1 1 1 1 2 1 0 or variable

Figure 9-1258d—(Protected) Sensing Measurement Response frame Action field format

The Category field is defined in 9.4.1.11.

The Public Action/Protected Dual Of Public Action field is defined in 9.6.7.1 and 9.6.10.

The Dialog Token field is defined in 9.4.1.12 and set to the value in the corresponding Sensing Measure-
ment Request frame.

The Measurement Session ID Indication field is shown in Figure 9-1258c and it is set to the same value in
the corresponding Sensing Measurement Request frame.

The Status Code field is defined in 9.4.1.9. The Status Code SUCCESS, REQUEST DECLINED, and
REJECTED_WITH_SUGGESTED_SENSING PARAMETERS are used in the frame.

The Status Code is set to 0 (SUCCESS) to indicate that the sensing measurement session is established.

The Status Code is set to 37 (REQUEST _DECLINED) to indicate the request has been declined and does
not send a new Sensing Measurement Request frame for Decline Duration seconds. The sensing measure-
ment session is not established.

The Status Code is set to 144 (REJECTED WITH_SUGGESTED_SENSING PARAMETERS) to indicate
the request has been rejected and suggested parameters are provided. The sensing measurement session is
not established.

The Decline Duration Indication field indicates a time duration within which the sensing initiator is
requested not to send a new Sensing Measurement Request frame after its request has been declined. The
Decline Duration Indication field is present in the Sensing Measurement Response frame with Status Code
set to REQUEST DECLINED. This field is reserved otherwise. The Decline Duration Indication field is
defined in Figure 9-1258e. The Decline Duration field contains a duration in units of seconds.

BO B4 B5 B7

Decline Duration Reserved

Bits: 5 3

Figure 9-1258e—Decline Duration Indication field format

The Sensing Measurement Parameters element is defined in 9.4.2.331. It is present if the Status Code field is
set to REJECTED WITH _SUGGESTED_ SENSING PARAMETERS. Otherwise, it is not present.
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9.6.7.58 Sensing Measurement Report frame format

The Sensing Measurement Report frame is an Action No Ack of category Public transmitted to provide
sensing measurement result(s). The format of the Sensing Measurement Report frame Action field is defined
in Figure 9-1258f.

Sensing
. . Measurement
Category Public Action Report
Container(s)
Octets: 1 1 variable

Figure 9-1258f—Sensing Measurement Report frame Action field format

The Category field is defined in 9.4.1.11.

The Public Action field is defined in 9.6.7.1.

The Sensing Measurement Report Container field is defined in 9.4.1.81.
9.6.7.59 (Protected) Sensing Measurement Termination frame format

The (Protected) Sensing Measurement Termination frame is an Action or an Action No Ack frame used to
terminate sensing measurement session(s). The format of the (Protected) Sensing Measurement Termination
frame Action field is defined in Figure 9-1258g.

Public Action/ Measurement Measurement
Category Protected Dual Session ID Session
Of Public Action Indication Termination Control
Octets: 1 1 1 1

Figure 9-1258g—(Protected) Sensing Measurement Termination frame Action field format

The Category field is defined in 9.4.1.11.

The Public Action/Protected Dual Of Public Action field is defined in 9.6.7.1 and 9.6.10.

NOTE—If an AP sends a (Protected) Sensing Measurement Termination frame to terminate a sensing measurement ses-
sion initiated by a non-AP STA during a non-TB sensing measurement exchange, the (Protected) Sensing Measurement
Termination frame is an Action No Ack frame.

The Measurement Session ID Indication field combined with the Measurement Session Termination Control
field indicates the identifier(s) of the sensing measurement session(s) to be terminated. The Measurement
Session ID Indication field is defined in Figure 9-1258c. The format of the Measurement Session Termina-
tion Control field is shown in Figure 9-1258h.

The Terminate All TB Measurement Sessions field is set to 1 to indicate that the STA requests to terminate
all sensing measurement sessions established in the TB case. The Terminate All TB Measurement Sessions
field is set to 0 to indicate that the STA does not request to terminate all the sensing measurement sessions
established in the TB case. If the Terminate All TB Measurement Sessions field is set to 1, the TB/Non-TB
Measurement Session Type field and the Measurement Session ID Indication field are reserved.
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BO B1 B2 B3 B7
Terminate All TB Terminate All Non- TB/Non-TB
Measurement TB Measurement Measurement Reserved
Sessions Sessions Session Type

Bits:

1

1

1

5

Figure 9-1258h—Measurement Session Termination Control field format

The Terminate All Non-TB Measurement Sessions field is set to 1 to indicate that the STA requests to
terminate all sensing measurement sessions established in the non-TB case. The Terminate All Non-TB
Measurement Sessions field is set to 0 to indicate that the STA does not request to terminate all the sensing
measurement sessions established in the Non-TB case. If the Terminate All Non-TB Measurement Sessions
field is set to 1, the TB/Non-TB Measurement Session Type field and the Measurement Session ID
Indication field are reserved.

If the Terminate All TB Measurement Sessions field and the Terminate All Non-TB Measurement Sessions
field are both set to 0, the TB/Non-TB Measurement Session Type field indicates the Measurement Session
ID contained in the Measurement Session ID Indication field is assigned to TB or non-TB case. The TB/
Non-TB Measurement Session Type field is set to 0 to indicate that the Measurement Session ID contained
in Measurement Session ID Indication field is assigned by an AP for the TB sensing measurement exchange;
and set to 1 to indicate the Measurement Session ID contained in Measurement Session ID Indication field is
assigned by a non-AP STA for the non-TB sensing measurement exchange.

9.6.7.60 (Protected) Sensing Measurement Query frame format
The (Protected) Sensing Measurement Query frame is transmitted by an unassociated non-AP STA to

inform its capabilities and presence to the AP to perform sensing. The format of the (Protected) Sensing
Measurement Query frame Action field is defined in Figure 9-1258i.

Public Action/ Sensing -
Category Protected Dual Capabilities ﬁlﬁ?xﬂ:ggg%
Of Public Action element
Octets: 1 1 12 variable

Figure 9-1258i—(Protected) Sensing Measurement Query frame Action field format

The Category field is defined in 9.4.1.11.

The Public Action/Protected Dual Of Public Action field is defined in 9.6.7.1 and 9.6.10.
The Sensing Capabilities element is described in 9.4.2.332.

The ISTA Availability Window element is described in 9.4.2.298.

9.6.7.61 (Protected) SBP Request frame format

The (Protected) SBP Request frame allows a non-AP STA to request an SBP procedure (11.55.2). The for-
mat of the (Protected) SBP Request frame Action field is defined in Figure 9-1258;.

The Category field is defined in 9.4.1.11.
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: : Sensing ISTA
Public Action/ SBP D
Category Protected Dual Dialog Token Parameters M;;Z%Z?;?:t A\\//\?ilr%%l\l,:,ty
Of Public Action element element element
Octets: 1 1 1 variable variable variable

Figure 9-1258j—(Protected) SBP Request frame Action field format
The Public Action/Protected Dual Of Public Action field is defined in 9.6.7.1 and 9.6.10.
The Dialog Token field is defined in 9.4.1.12.
The SBP Parameters element is defined in 9.4.2.333.
The Sensing Measurement Parameters element is defined in 9.4.2.331.
The ISTA Availability Window element is defined in 9.4.2.298.
9.6.7.62 (Protected) SBP Response frame format

The (Protected) SBP Response frame is transmitted by an AP to accept or reject a request for an SBP proce-
dure (11.55.2). The format of the (Protected) SBP Response frame Action field is defined in Figure 9-1258k.

Public Action/ ’ Measurement o
Category Protected Dual %aklgg Sé[g’([jues Session ID SEI%}BltSI?Igor
Of Public Action Indication
Octets: 1 1 1 2 1 2
Decline Duration SBP Parameters Meggﬂfgp‘r?ent szilsa-g-i\lity
Indication element Parameters element Window element

Octets: 1 0 or variable 0 or variable 0 or variable

Figure 9-1258k—(Protected) SBP Response frame Action field format

The Category field is defined in 9.4.1.11.
The Public Action/Protected Dual Of Public Action field is defined in 9.6.7.1 and 9.6.10.

The Dialog Token field is set to the same value as the Dialog Token field of the corresponding SBP Request
frame.

The Status Code field is defined in 9.4.1.9. If the AP accepts the request, the Status Code field is set to SUC-
CESS (see 9.4.1.9). Otherwise, if the AP rejects the request, the Status Code field is set to either
REQUEST DECLINED or REJECTED WITH SUGGESTED SENSING PARAMETERS (see 9.4.1.9).

If the Status Code field is equal to SUCCESS, the Measurement Session ID Indication field is defined in
Figure 9-1258c¢ and is set to the Measurement Session ID value corresponding to the sensing measurement
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session initiated by the AP that accepts the corresponding SBP request. If the Status Code field is not equal
to SUCCESS, the Measurement Session ID Indication is reserved.

The SBP Initiator AID/USID field is defined in 9.4.1.8. If the Status Code field is equal to SUCCESS and if
the requesting non-AP STA is associated with the AP, the SBP Initiator AID/USID field is set to the request-
ing non-AP STA’s AID. If the Status Initiator AID/USID field is set to the requesting non-AP STA’s USID.
If the Status Code field is not equal to SUCCESS, the SBP Initiator AID/USID field is reserved.

The Decline Duration Indication field is shown in Figure 9-1258e and it indicates a time duration within
which the SBP Initiator is requested not to send a new SBP Request frame after its request has been
declined. This field is present in the SBP Response frame with the Status Code set to REQUEST DE-
CLINED and is reserved otherwise. The Decline Duration field contains a duration in units of seconds.

The SBP Parameters element is present if the Status Code field is equal to SUCCESS or REJECT-
ED WITH_SUGGESTED_SENSING PARAMETERS. Otherwise, the SBP Parameters element is not
present. The SBP Parameters element is defined in 9.4.2.333.

The Sensing Measurement Parameters element is present if the Status Code field is equal to REJECT-
ED WITH SUGGESTED SENSING PARAMETERS. Otherwise, the Sensing Measurement Parameters
element is not present. The Sensing Measurement Parameters element is defined in 9.4.2.331.

The RSTA Availability Window element is defined in 9.4.2.299. It is present in an SBP Response frame if
the Status Code is equal to SUCCESS, might be present if the Status Code is equal to REJECTED WITH -
SUGGESTED SENSING PARAMETERS, and it is not present otherwise.

9.6.7.63 (Protected) SBP Termination frame format

The (Protected) SBP Termination frame allows either an SBP initiator or an SBP responder to terminate an
SBP procedure. The format of the (Protected) SBP Termination frame Action field is defined in Figure 9-
1258l.

Public Action/ Measurement A
Category Protected Dual Session ID SBngmlrg]Iatlon SBPeITearrnae??ters
Of Public Action Indication
Octets: 1 1 1 1 0 or variable

Figure 9-12581—(Protected) SBP Termination frame Action field format

The Category field is defined in 9.4.1.11.
The Public Action/Protected Dual Of Public Action field is defined in 9.6.7.1 and 9.6.10.

The Measurement Session ID Indication field is set to the Measurement Session ID value corresponding to
the sensing measurement session that was initiated by the SBP procedure, which is intended to be termi-
nated. The Measurement Session ID Indication field is defined in Figure 9-1258c.

The Measurement Session ID Indication field is reserved if the Terminate All SBP Procedures field is equal
to 1.

The format of the SBP Termination Control field is defined in Figure 9-1258m.
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BO B1 B2 B7
Terminate All SBP SBP Error
Procedures Status Reserved
Bits: 1 1 6

Figure 9-1258m—SBP Termination Control field format

The Terminate All SBP Procedures field is set to 1 to indicate that the STA requests to terminate all
established SBP procedures between the SBP initiator and the SBP responder. Otherwise, it is set to 0. If the
Terminate All SBP Procedures field is set to 1, then the Measurement Session ID Indication field is
reserved.

The SBP Error Status field is set to 1 to indicate that the SBP procedure is terminated due to SBP error con-
ditions; otherwise, it is set to 0. The SBP Error Status field is reserved if the Terminate All SBP Procedures
field is equal to 1.

The SBP Parameters element is defined in 9.4.2.333. The SBP Parameters element is present if the SBP
Error Status field is set to 1; otherwise, it is not present.

9.6.10 Protected Dual Of Public Action frames

Insert the following rows in Table 9-516:

Table 9-516—Public Action field values defined for Protected Dual of Public Action frames

Public Action field value Description Defined in
35 Protected Sensing Measurement Request 9.6.7.56
36 Protected Sensing Measurement Response 9.6.7.57
37 Protected Sensing Measurement Termination 9.6.7.59
38 Protected Sensing Measurement Query 9.6.7.60
39 Protected SBP Request 9.6.7.61
40 Protected SBP Response 9.6.7.62
41 Protected SBP Termination 9.6.7.63
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9.6.19 DMG Action frame details

9.6.19.1 DMG Action field

Insert the following rows in Table 9-568:

Table 9-568—DMG Action field values

DMG Action field values Meaning
24 Protected DMG Sensing Measurement Request
25 Protected DMG Sensing Measurement Response
26 Protected DMG SBP Request
27 Protected DMG SBP Response
28 Protected DMG SBP Report
29 Protected DMG SBP Termination

Insert the following subclauses at the end of 9.6.19:

9.6.19.24 Protected DMG Sensing Measurement Request frame format
The Category field is defined in 9.4.1.11.

The DMG Action field is defined in 9.6.19.1.

The format of the frame after the action field is identical to the format of the DMG Sensing Measurement
Request frame (9.6.21.8).

9.6.19.25 Protected DMG Sensing Measurement Response frame format
The Category field is defined in 9.4.1.11.
The DMG Action field is defined in 9.6.19.1.

The format of the frame after the action field is identical to the format of the DMG Sensing Measurement
Response frame (9.6.21.9).

9.6.19.26 Protected DMG SBP Request frame format
The Category field is defined in 9.4.1.11.
The DMG Action field is defined in 9.6.19.1.

The format of the frame after the action field is identical to the format of the DMG SBP Request frame
(9.6.21.12).
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9.6.19.27 Protected DMG SBP Response frame format
The Category field is defined in 9.4.1.11.
The DMG Action field is defined in 9.6.19.1.

The format of the frame after the action field is identical to the format of the DMG SBP Response frame
(9.6.21.13).

9.6.19.28 Protected DMG SBP Report frame format
The Category field is defined in 9.4.1.11.
The DMG Action field is defined in 9.6.19.1.

The format of the frame after the action field is identical to the format of the DMG SBP Report frame
(9.6.21.14).

9.6.21 Unprotected DMG Action frame details
9.6.21.1 Unprotected DMG Action field

Insert the following rows in Table 9-597:

Table 9-597—Unprotected DMG Action field values

Unprotected DMG Action field Meaning
values
6 DMG Sensing Measurement Request
7 DMG Sensing Measurement Response
8 DMG Sensing Measurement Report
9 DMG Sensing Measurement Termination
10 DMG SBP Request
11 DMG SBP Response
12 DMG SBP Report
13 DMG SBP Termination

9.6.21.2 Announce frame format

Insert the following rows in Table 9-598:
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Table 9-598—Announce frame Action field format

Order

Information

Notes

43

DMG Sensing Capabilities

The element is defined in 9.4.2.334 and is optionally
present if dot]1DMGSensingMsmtImplemented is true.
Otherwise, the element is not present.

44

DMG Sensing Beam Descriptor

The element is defined in 9.4.2.335 and is optionally
present if dot1 1 DMGSensingMsmtImplemented is true.
Otherwise, the element is not present.

45

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.

9.6.21.3 BRP frame format

Insert the following rows in Table 9-599:

Table 9-599—BRP frame Action field format

Order Information
12 BRP Sensing element
13 DMG Sensing Report Control element
14 DMG Sensing Report element

Insert the following new paragraph at the end of 9.6.21.3:

The BRP Sensing element is defined in 9.4.2.342. The BRP Sensing element is present in the frame if the
DMG Sensing field within the BRP Request field is equal to 1. The DMG Sensing Report Control element is
defined in 9.4.2.340. The DMG Sensing Report element is defined in 9.4.2.341.

Insert the following subclauses at the end of 9.6.21:

9.6.21.8 DMG Sensing Measurement Request frame format

The DMG Sensing Measurement Request frame is an Action frame. It is transmitted by a sensing initiator to
request a DMG sensing measurement session. The format of the DMG Sensing Measurement Request frame
Action field is defined in Table 9-604a.

Table 9-604a—DMG Sensing Measurement Request frame Action field format

Order Information
1 Category
2 Unprotected DMG Action
3 Dialog Token
4 DMG Measurement Session ID Indication
5 DMG Sensing Measurement Session element
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The Category field is defined in 9.4.1.11.
The Unprotected DMG Action field is defined in 9.6.21.1.
The Dialog Token field is defined in 9.4.1.12 and it is set by the requesting STA.

The DMG Measurement Session ID Identification field indicates a DMG Measurement Session ID that
identifies assigned operational parameters in the DMG Sensing Measurement Session element to be used in
the corresponding DMG sensing measurement exchanges as shown in Figure 9-1312a.

BO B3 B4 B7
DMG Measurement
Session ID Reserved
Bits: 4 4

Figure 9-1312a—DMG Measurement Session Indication ID field format

The DMG Sensing Measurement Session element is defined in 9.4.2.337.
9.6.21.9 DMG Sensing Measurement Response frame format

The DMG Sensing Measurement Response frame is an Action frame. It is transmitted by a sensing
responder in response to a DMG Sensing Measurement Request frame. The format of the DMG Sensing
Measurement Response frame Action field is defined in Table 9-604b.

Table 9-604b—DMG Sensing Measurement Response frame Action field format

Order Information
1 Category
2 Unprotected DMG Action
3 Dialog Token
4 DMG Measurement Session ID Indication
5 Status Code
6 Decline Duration Indication field
7 DMG Sensing Measurement Session element
8 DMG Sensing Image Range Axis LUT
9 DMG Sensing Image Doppler Axis LUT
10 DMG Sensing Measurement Exchange Duration
element

The Category field is defined in 9.4.1.11.

The Unprotected DMG Action field is defined in 9.6.21.1.
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The Dialog Token field is defined in 9.4.1.12 and is set to the value in the corresponding DMG Sensing
Measurement Request frame.

The DMG Measurement Session ID Indication field in the DMG Sensing Measurement Response frame is
shown in Figure 9-1312a and is set to the value in the corresponding DMG Sensing Measurement Request
frame.

The Status Code is defined in 9.4.1.19. The Status Codes SUCCESS, REQUEST DECLINED, and
REJECTED WITH SUGGESTED_SENSING PARAMETERS are used in the frame.

The Decline Duration Indication field is shown in Figure 9-1258¢ and it indicates a time duration within
which the sensing initiator is requested not to send a new DMG Sensing Measurement Request frame after
its request has been declined. This field is present in the DMG Sensing Measurement Response frame with
the Status Code set to REQUEST DECLINED and is reserved otherwise. The Decline Duration field con-
tains a duration in units of seconds.

The DMG Sensing Measurement Session element is defined in 9.4.2.337. It is present in the Sensing Mea-
surement Response frame if the Status Code is set to REJECTED WITH_SUGGESTED_SENSING_ PA-
RAMETERS. Otherwise, it is not present in the DMG Sensing Measurement Response frame.

The DMG Sensing Image Range Axis LUT element is defined in 9.4.2.338.

The DMG Sensing Image Doppler Axis LUT element is defined in 9.4.2.339.

The DMG Sensing Measurement Exchange Duration element is defined in 9.4.2.345. It is optionally present
in the Sensing Measurement Response frame if the Sensing Type field is set to Coordinated Monostatic in
the Measurement Session Control field (see Figure 9-1074cf) and if the Status Code is set to SUCCESS.
Otherwise, it is not present in the DMG Sensing Measurement Response frame.

9.6.21.10 DMG Sensing Measurement Report frame format

The DMG Sensing Measurement Report frame is an Action frame. The format of the DMG Sensing Mea-
surement Report frame Action field is defined in Table 9-604c.

Table 9-604c—DMG Sensing Measurement Report frame Action field format

Order Information
1 Category
2 Unprotected DMG Action
3 Dialog Token
4 DMG Sensing Report Control element
5 DMG Sensing Report element or one or more Channel
Measurement Feedback elements

The Category field is defined in 9.4.1.11.

The Unprotected DMG Action field is defined in 9.6.21.1.
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The Dialog Token field is defined in 9.4.1.12 and set by the requesting STA.
The DMG Sensing Report Control element is defined in 9.4.2.340.
The DMG Sensing Report element is defined in 9.4.2.341.

The Channel Measurement Feedback element is defined in 9.4.2.135. The DMG Sensing Measurement
Report frame (see 9.6.21.10) contains more than one Channel Measurement Feedback element if the mea-
surement information exceeds 255 octets (see 9.6.21.3).

If the Report Type field within the Report Control field in the DMG Sensing Report Control element is set to
1, the Channel Measurement Feedback element(s) is present in the DMG Sensing Measurement Report
frame.

If the Report Type field within the Report Control field in the DMG Sensing Report Control element is set to
a value between 2 and 7, the DMG Sensing Report element is present in the DMG Sensing Measurement
Report frame.

9.6.21.11 DMG Sensing Measurement Termination frame format

The DMG Sensing Measurement Termination frame is an Action frame. The format of the DMG Sensing
Measurement Termination Action field is defined in Table 9-604d.

Table 9-604d—DMG Sensing Measurement Termination frame Action field format

Order Information
1 Category
2 Unprotected DMG Action
3 DMG Measurement Session ID Indication
4 DMG Sensing Measurement Termination Control

The Category field is defined in 9.4.1.11.

The Unprotected DMG Action field is defined in 9.6.21.1.

The DMG Measurement Session ID Indication field indicates the DMG sensing measurement session to be
terminated. The format of the field is shown in Figure 9-1312a.

The DMG Sensing Measurement Termination Control field indicates the sensing measurement session(s) to
be terminated. The format of the DMG Sensing Measurement Termination Control field is shown in
Figure 9-1312b.

The Terminate All Coordinated Monostatic Sessions field is set to 1 to indicate that the STA requests to ter-
minate all established sensing measurement sessions of the sensing type Coordinated Monostatic; otherwise,
it is set to 0.
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BO B1 B2 B3 B7
Terminate All Terminate All Terminate All
Coordinated Bistatic Multistatic Reserved
Monostatic Sessions Sessions Sessions
Bits: 1 1 1 5

Figure 9-1312b—DMG Sensing Measurement Termination Control field format

The Terminate All Bistatic Sessions field is set to 1 to indicate that the STA requests to terminate all estab-
lished sensing measurement sessions of the sensing type Bistatic Or Coordinated Bistatic; otherwise, it is set
to 0.

The Terminate All Multistatic Sessions field is set to 1 to indicate that the STA requests to terminate all
established sensing measurement sessions of the sensing type Multistatic; otherwise, it is set to 0.

If the DMG sensing measurement session indicated in the DMG Measurement Session ID Indication field
belongs to the sensing type whose field Termination all is set to 1, the DMG Measurement Session ID Indi-
cation field is ignored.

9.6.21.12 DMG SBP Request frame format

The DMG SBP Request frame is an Action frame. It is transmitted by an SBP initiator to an SBP responder
to request a DMG SBP procedure. The format of the DMG SBP Request frame Action field is defined in
Table 9-604e.

Table 9-604e—DMG SBP Request frame Action field format

Order Information
1 Category
2 Unprotected DMG Action
3 Dialog Token
4 DMG Sensing Measurement Session element
5 DMG SBP Parameters element

The Category field is defined in 9.4.1.11.

The Unprotected DMG Action field is defined in 9.6.21.1.

The Dialog Token field is defined in 9.4.1.12 and set by the requesting STA.

The DMG Sensing Measurement Session element is defined in 9.4.2.337. The Report Type field in the
DMG Sensing Measurement Session element is set to one of the following types: DMG Sensing Image
Direction, DMG Sensing Image Range-Doppler, DMG Sensing Image Range-Direction, DMG Sensing
Image Doppler-Direction, DMG Sensing Image Range-Doppler Direction, or Target.

The DMG SBP Parameters element is defined in 9.4.2.346.
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9.6.21.13 DMG SBP Response frame format

The DMG SBP Response frame is an Action frame. It is transmitted by a sensing responder in response to a
DMG SBP Request frame. The format of the DMG SBP Response frame Action field is defined in
Table 9-604f.

Table 9-604f—DMG SBP Response frame Action field format

Order Information
1 Category
2 Unprotected DMG Action
3 Dialog Token
4 DMG Measurement Session ID Indication
5 Status Code
6 Decline Duration Indication
7 DMG SBP Parameters element
8 DMG Sensing Measurement Session element
9 DMG Sensing Image Range Axis LUT
10 DMG Sensing Image Doppler Axis LUT

The Category field is defined in 9.4.1.11.
The Unprotected DMG Action field is defined in 9.6.21.1.

The Dialog Token field is defined in 9.4.1.12 and it is set to the value in the corresponding DMG Sensing
Measurement Request frame.

The DMG Measurement Session ID Indication field in the DMG Sensing Measurement Response frame is
shown in Figure 9-1312a and is set to the value allocated for the DMG SBP procedure.

The Status Code is defined in 9.4.1.19. The Status Code SUCCESS, REQUEST DECLINED, and
REJECTED WITH SUGGESTED_SENSING PARAMETERS are used in the frame.

The Decline Duration Indication field is shown in Figure 9-1258e and it indicates a time duration within
which the SBP initiator is requested not to send a new DMG SBP Request frame after its request has been
declined. This field is present in the DMG SBP Response frame with the Status Code set to REQUEST DE-
CLINED and is reserved otherwise. The Decline Duration field contains a duration in units of seconds.

The DMG SBP Parameters element is defined in 9.4.2.346. If the element is present in the DMG SBP
Response frame, the DMG SBP Request field is set to 0. The fields Sensing Responder, DMG Mandatory
Number Of Responders, DMG Preferred Responder List, and DMG Mandatory Preferred Responder are set
equal to the fields indicated in the DMG SBP Parameters element of the DMG SBP Request frame that
triggered the response.

The DMG SBP Parameters element is present in the DMG SBP Response frame if the Status Code is set to
SUCCESS, and one of the two combinations of the DMG Preferred Responder List and the DMG
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Mandatory Number Of Responders fields set to (1,0) and (0,0) is applied. Otherwise, the DMG SBP
Parameters element is not present in the frame with the Status Code set to SUCCESS.

— If the DMG Preferred Responder List field and DMG Mandatory Preferred Responder field are set to
1, the following applies to the respective fields and fields: the DMG Number Of Preferred Respond-
ers field is equal to the same field in the DMG SBP Request frame that triggered the response; the
Sensing Responder Addresses and the Sensing Responder IDs fields are present in the element and
n is identical to the DMG Number Of Preferred Responders field.

— Ifthe DMG Preferred Responder List field is set to 1, and the DMG Mandatory Preferred Responder
field is set to 0, the following applies to the respective fields and fields: the DMG Number Of Pre-
ferred Responders field indicates the actual number (n) of sensing responders with the known MAC
addresses ready to participate in the DMG SBP procedure; the Sensing Responder Addresses field
and the Sensing Responder IDs field both of size n, are present in the element. The number » is less
than or equal to the value in the DMG Number Of Preferred Responders field of the DMG SBP
Parameters element in the DMG SBP Request frame that triggered the response.

— If the DMG Mandatory Number Of Responders field is set to 0, the DMG Number Of Sensing
Responders field indicates the number of the sensing responders assigned to satisfy the DMG SBP
request. The number is less than or equal to the value in the DMG Number Of Sensing Responders
field of the DMG SBP Parameters element of the DMG SBP Request frame that triggered the
response.

At least one of the DMG SBP Parameters element and the DMG Sensing Measurement Session element are
present in the DMG SBP Response frame if the Status Code is set to the REJECTED WITH SUGGEST-
ED_SENSING PARAMETERS.

In the DMG SBP Parameters element, if present in the DMG SBP Response frame, the following conditions
apply:

— If the DMG Mandatory Preferred Responder field is set to 1, the DMG Number Of Preferred
Responders field contains the actual number of the sensing responders to which the DMG
Measurement Session ID is assigned, and the Sensing Responder Addresses field contains the
addresses. The Sensing Responder IDs field is not present.

— If the DMG Mandatory Number Of Responders field is set to 1, the DMG Number Of Sensing
Responders field contains the actual number of the sensing responders to which the DMG Measure-
ment Session ID is assigned.

— The DMG SBP Parameters element is defined in 9.4.2.346.
The DMG Sensing Measurement Session element is defined in 9.4.2.337.

The DMG Sensing Image Range Axis LUT element is defined in 9.4.2.338. It is present in the DMG SBP
Response frame if the Status Code is set to SUCCESS. Multiple DMG Sensing Image Range Axis LUT ele-
ments, corresponding to different STAs participating in the associated DMG sensing measurement, may be
present. If the Status Code is not set to SUCCESS, the element is not present.

The DMG Sensing Image Doppler Axis LUT element is defined in 9.4.2.339. It is present in the DMG SBP
Response frame if the Status Code is set to SUCCESS. Multiple DMG Sensing Image Doppler Axis LUT
elements, corresponding to different STAs participating in the associated DMG sensing measurement, may
be present. If the Status Code is not set to SUCCESS, the element is not present.

9.6.21.14 DMG SBP Report frame format

The DMG SBP Report frame is an Action frame. The format of the DMG SBP Report frame Action field is
defined in Table 9-604g.
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Table 9-604g—DMG SBP Report frame Action field format

Order Information
1 Category
2 Unprotected DMG Action
3 Dialog Token
4 DMG Sensing Report Control element
5 DMG Sensing Report element(s)

The Category field is defined in 9.4.1.11.

The Unprotected DMG Action field is defined in 9.6.21.1.

The Dialog Token field is defined in 9.4.1.12 and set by the requesting STA.
The DMG Sensing Report Control element is defined in 9.4.2.340.

The DMG Sensing Report element is defined in 9.4.2.341. The DMG SBP report may contain DMG Sensing
Report elements of multiple sensing responders participating in the SBP procedure.

9.6.21.15 DMG SBP Termination frame format

The DMG SBP Termination frame is an Action frame. The format of the DMG SBP Termination Action
field is defined in Table 9-604h.

Table 9-604h—DMG SBP Termination frame Action field format

Order Information
1 Category
2 Unprotected DMG Action
3 DMG Measurement Session ID Indication
4 DMG SBP Termination Control
5 DMG SBP Parameters element

The Category field is defined in 9.4.1.11.
The Unprotected DMG Action field is defined in 9.6.21.1.

The DMG Measurement Session ID field indicates the DMG sensing measurement session to be terminated.
The format of the field is shown in Figure 9-1312a.

The DMG SBP Termination Control field indicates the sensing measurement session(s) to be terminated.
The format of the DMG SBP Termination Control field is shown in Figure 9-1312c.
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BO B1 B2 B3 B4 B7
Terminate All SBP Terminate All Terminate All DMG SBP
Coordinated SBP Bistatic SBP Multistatic Session Reserved
Monostatic Sessions Sessions Sessions Unsuccessful
Bits: 1 1 1 1 4

Figure 9-1312c—DMG SBP Termination Control field format

The Terminate All SBP Coordinated Monostatic Sessions field is set to 1 to indicate that the STA requests to
terminate all sensing measurement sessions established in response to a DMG SBP procedure request of the
sensing type coordinated monostatic; otherwise, it is set to 0.

The Terminate All SBP Bistatic Sessions field is set to 1 to indicate that the STA requests to terminate all
sensing measurement sessions established in response to a DMG SBP procedure request of the sensing type
Bistatic or Coordinated Bistatic; otherwise, it is set to 0.

The Terminate All SBP Multistatic Sessions field is set to 1 to indicate that the STA requests to terminate all
sensing measurement sessions established in response to a DMG SBP procedure request of the sensing type
Multistatic; otherwise, it is set to 0.

If the sensing measurement session indicated in the DMG Measurement Session ID field belongs to the
sensing type whose field Termination all SBP is set to 1, the DMG Measurement Session ID field within the
DMG Measurement Session ID Indication field is ignored.

If the DMG SBP Session Unsuccessful field is set to 1, the DMG SBP Parameters element is optionally
present. Otherwise, it is not present.

The DMG SBP Parameters element is defined in 9.4.2.346. If the element is present in the DMG SBP
Termination frame, the DMG SBP Request field is set to 0. The fields Sensing Responder, DMG Mandatory
Number Of Responders, DMG Preferred Responder List, and DMG Mandatory Preferred Responder are set
equal to the fields indicated in the DMG SBP Parameters element of the DMG SBP Request frame that
initiated the SBP setup indicated with the DMG Measurement Session ID within the DMG Measurement
Session ID Indication field.

If the DMG Mandatory Preferred Responder field is set to 1, the DMG Number Of Preferred Responders
field contains the actual number of the sensing responders to which the DMG Measurement Session ID is
assigned, and the Sensing Responder Addresses field contains the MAC addresses. The Sensing Responder
IDs field is not present.

If the DMG Mandatory Number Of Responders field is set to 1, the DMG Number Of Sensing Responders
field contains the actual number of the sensing responders to which the DMG Measurement Session ID is
assigned.
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Insert the following subclause at the end of 9.6:

9.6.39 Protected Sensing frame details

9.6.39.1 Protected Sensing Action field

A Protected Sensing Action field, in the one octet immediately after the Category field, differentiates the

Protected Sensing frame formats. The Protected Sensing Action field values associated with each frame for-
mat within the Sensing category are defined in Table 9-658r.

Table 9-658r—Protected Sensing Action field values

Value Meaning
0 Reserved
1 Protected Sensing Measurement Report
2 Protected Sensing Measurement Termination
3 Protected DMG Sensing Measurement Report
4 Protected DMG Sensing Measurement Termination
5 Protected DMG SBP Termination
6-255 Reserved

9.6.39.2 Protected Sensing Measurement Report frame format

The Category field is defined in 9.4.1.11.

The Action field is defined in 9.6.39.1.

The Protected Sensing Measurement Report frame is an Action No Ack frame of category Protected Sensing
transmitted to provide sensing measurement results. The format of the frame after the Protected Sensing

Action field is identical to the format of the Sensing Measurement Report Public Action frame (see
9.6.7.58).

9.6.39.3 Protected Sensing Measurement Termination frame format
The Category field is defined in 9.4.1.11.
The Action field is defined in 9.6.39.1.

The format of the frame after the action field is identical to the format of the Sensing Measurement Termina-
tion frame (see 9.6.7.59).

9.6.39.4 Protected DMG Sensing Measurement Report frame format
The Category field is defined in 9.4.1.11.

The Action field is defined in 9.6.39.1.
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The Protected DMG Sensing Measurement Report frame is an Action frame of category Protected Sensing
transmitted to provide DMG sensing measurements. The format of the frame after the action field is identi-
cal to the format of the DMG Sensing Measurement Report frame (see 9.6.21.10).

9.6.39.5 Protected DMG Sensing Measurement Termination frame format

The Category field is defined in 9.4.1.11.

The DMG Action field is defined in 9.6.39.1.

The format of the frame after the action field is identical to the format of the DMG Sensing Measurement
Termination frame (see 9.6.21.11).

9.6.39.6 Protected DMG SBP Termination frame format
The Category field is defined in 9.4.1.11.
The DMG Action field is defined in 9.6.39.1.

The format of the frame after the action field is identical to the format of the DMG SBP Termination frame
(see 9.6.21.15).
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11. MLME

11.3 STA authentication and association
11.3.3 Frame filtering based on STA state

Change item b) “Class 1a frames” as follows:

In an infrastructure BSS when a PTKSA has been established. fromPASN-authentication-exists:
1)  Protected Fine Timing frames (9.6.34)
2)  SA Query Request and SA Query Response frames sent to an individual address (11.13)
3) IRM Action frame (9.6.36)

Protected Sensing frames (9.6.39)

Protected Dual Of Public Action frame whose Public Action field value is one of the following: 51
(9.6.7.56), 52 (9.6.7.57). 54 (9.6.7.59). 55 (9.6.7.60), 56 (9.6.7.61)., 57 (9.6.7.62), and 58 (9.6.7.63)

6) Protected DMG Action frames (9.6.19)

S

11.24 Quality-of-service Management frame (QMF)
11.24.1 General
11.24.1.2 Default QMF policy

Insert the following rows to Table 11-21 before the Vendor-Specific Protected row:

Table 11-21—Default QMF policy

Copyright © 2025 IEEE. All rights reserved.
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Management
o Frame Subtype Category value . QMF access
Description value from from Table 9-81 Action field category
Table 9-1
Public Action- 1101 4 51-59 AC VO
Sensing frame
Protected Dual Of 1101 9 51,52, 54, 56-58 AC_VO
Public Action-
Sensing frame
Protected Sensing 1101 38 14 AC VO
frame
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Insert the following subclause at the end of Clause 11:

11.55 WLAN sensing
11.55.1 Sensing procedure
11.55.1.1 Overview

A sensing procedure includes sensing operations in which the sensing STAs exchange sensing capabilities,
followed by a sensing initiator establishing one or more sensing measurement sessions with sensing
responder(s), followed by one or more sensing measurement exchanges for each sensing measurement ses-
sion, followed by sensing measurement session termination.

NOTE 1—A sensing initiator can manage multiple Measurement Session IDs to satisfy sensing applications.

Before initiating a sensing procedure, two sensing STAs shall exchange their sensing capabilities (see
11.55.1.3) to obtain the sensing capabilities of each other.

A sensing measurement session includes: sensing measurement session establishment (see 11.55.1.4), one or
more sensing measurement exchanges using operational parameters agreed during the sensing measurement
session establishment, and sensing measurement session termination. A sensing measurement exchange is a
sequence of frame exchanges that results in the acquisition and/or reporting of sensing measurements (see
11.55.1.5). Two sensing measurement exchange variants are defined: Trigger-based (TB) sensing measure-
ment exchange (see 11.55.1.5.2) and non-TB sensing measurement exchange (see 11.55.1.5.3). A sensing
measurement session shall be active until either explicitly terminated in a sensing measurement session ter-
mination or implicitly terminated with the expiration of a sensing measurement session expiry timer (see
11.55.1.6).

NOTE 2—Although a sensing measurement session can be terminated without any measurement exchange performed
due to any reason, the intention of establishing a sensing measurement session is to perform at least one exchange to get
the measurement results.

A sensing initiator may participate in a sensing measurement exchange as a sensing transmitter, as a sensing
receiver, as both a sensing transmitter and a sensing receiver, or as neither a sensing transmitter nor a
sensing receiver. A sensing responder may participate in a sensing measurement exchange as a sensing
transmitter, as a sensing receiver, or as both a sensing transmitter and a sensing receiver.

NOTE 3—A sensing initiator that does not act as a sensing transmitter or sensing receiver in a sensing measurement
exchange might still obtain sensing measurement reports for that sensing measurement exchange.

As defined in 11.55.1.4, operational parameters associated with sensing measurement exchange(s) of a
given Measurement Session ID are agreed upon when a sensing measurement session is established. Multi-
ple sensing measurement sessions may be established between a sensing initiator and a sensing responder,
which are assigned different Measurement Session IDs.

An example of a sensing procedure is provided in Annex Al

In a sensing procedure initiated by an AP, an associated non-AP STA is identified by its AID and an unasso-
ciated non-AP STA is identified by its USID. The AID and USID assignment shall be non-conflicting and
shall have the same size and range (as defined in 9.4.1.8).

NOTE 4—Prior to the transmission of a sensing measurement frame, including Sensing Measurement Request frame,
Sensing Measurement Response frame, and Sensing Measurement Termination frame, by an AP to an associated non-
AP STA in the EMLSR mode, the AP needs to transmit an initial control frame exchange (see 35.3.17).
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NOTE 5—The transmission of an initial control frame is not required for an unassociated non-AP STA as only an asso-
ciated non-AP STA can negotiate to be in the EMLSR mode.

11.55.1.2 Dependencies and timing related parameters

A STA that is an HE or EHT STA may support the sensing procedure. A STA that supports the sensing pro-
cedure is referred to as a sensing STA. A sensing STA has dotl 1Sensinglmplemented equal to true and shall
set the Sensing field in the Extended Capabilities element to 1. A sensing STA shall support the sensing pro-
cedure as both a sensing initiator and a sensing responder.

A sensing STA shall support N, = 4 and may support N, = 16 in the Sensing Measurement Report frame
that results from receiving an SI2SR NDP, SR2SI NDP, or SR2SR NDP with:

— Up to four spatial streams and a bandwidth of less than or equal to 320 MHz

— Five or more spatial streams and a bandwidth of less than or equal to 80 MHz

A sensing STA shall support N, = 8 and may support N, = 16 in the Sensing Measurement Report frame
that results from receiving an SI2SR NDP, SR2SI NDP, or SR2SR NDP with five or more spatial streams
and a bandwidth of greater than or equal to 160 MHz.

The measured RSSI for each receive chain in the Sensing Measurement Report frame shall be accurate to
within +5 dB (95% confidence interval) for values in the range —82 dBm to —20 dBm and shall be reported
based on Table 9-129r.

NOTE—A similar accuracy is required for the beacon RSSI accuracy; see 11.43.

A sensing STA in which dotl 1 APRequiresPMFActivated has the value Required (2) shall set the USNM-
MFPR field of the RSNXE to 1. Otherwise, it shall set the USNM-MFPR field to 0.

A sensing STA in which dotl lAPRequiresPMFActivated has the value Required-X20M (1) shall set the
USNM-MFPR-X20 field of the RSNXE to 1. Otherwise, it shall set the USNM-MFPR-X20 field to 0.

If an AP has set the USNM-MFPR field in the RSNXE to 1, an unassociated non-AP STA shall establish a
PTKSA using PASN with that AP prior to initiating a sensing measurement session with that AP.

If the AP has set USNM-MFPR-X20 field in the RSNXE to 1, an unassociated non-AP STA shall establish
a PTKSA with that AP prior to initiating a sensing measurement session with that AP unless the BW field in
the Sensing Measurement Parameters element field in the Sensing Measurement Request frame sent by that
non-AP STA indicates a 20 MHz bandwidth.

An AP shall discard Sensing Measurement Request frames, Sensing Measurement Query frames, and SBP
Request frames from an unassociated non-AP STA if a PTKSA was required and the unassociated STA has
not established a PTKSA to allow protection of all sensing and/or SBP management frames between the AP
and the unassociated STA.

A sensing STA should use the timing related parameters defined in Table 11-33a.
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Table 11-33a—Sensing procedure timing related parameters

Parameter Value Description

20 ms The maximum time interval between the
reception of a Sensing Measurement Request
frame and the transmission of the
corresponding Sensing Measurement
Response frame, between the reception of a
Sensing Measurement Query frame and the
transmission of the corresponding Sensing
Measurement Request frame, or between the
reception of a Sensing Measurement Query
frame and the transmission of the
corresponding Sensing Measurement
Termination frame.

The transmitter of the Sensing Measurement
Request frame or Sensing Measurement Query
frame starts the corresponding timer when the
frame is transmitted. The receiver of the
Sensing Measurement Request frame or
Sensing Measurement Query frame starts the
corresponding timer when the frame is
received.

aSensingFrameExchangeExpiry

The maximum duration for the established
sensing measurement session.

Set to the value derived from
the Measurement Session
Expiry Exponent field of the
Sensing Measurement Request
frame that established the
sensing measurement session.

aMeasurementSessionExpiry

aSensingComebackAfter Set to the value derived from For an unassociated non-AP STA, the

the Unassociated STA
Comeback After Exponent field
of the associated Sensing

minimum time between the reception of a
Sensing Measurement Request frame with
Comeback field within the Sensing Comeback

Measurement Request frame. Info field equal to 1 and the transmission of
the corresponding Sensing Measurement

Query frame.

Set to the value derived from
the Unassociated STA
Comeback Before Exponent
field of the associated Sensing
Measurement Request frame.

For an unassociated non-AP STA, the
maximum time between the reception of a
Sensing Measurement Request frame with the
Comeback field within the Sensing Comeback
Info field equal to 1 and the transmission of
the corresponding Sensing Measurement
Query frame.

aSensingComebackBefore

11.55.1.3 Sensing capabilities exchange

A sensing STA shall include the Sensing Capabilities element (see 9.4.2.332) in a Probe Response frame,
(Re)Association Response frame, (Re)Association Request frame, and Measurement Query frame. A
sensing STA may include the Sensing Capabilities element (see 9.4.2.332) in a Probe Request frame.

A non-AP STA receives an AP’s sensing capabilities (see 9.4.2.25 and 9.4.2.332) as part of an active or
passive scanning procedure (see 11.1.4).

An AP may indicate the need for new sensing responders by setting the Responder Needed field in the
Sensing Capabilities element within a Probe Response frame to 1.
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NOTE 1—On receipt of a Probe Response frame with Responder Needed field equal to 1, an unassociated non-AP STA
that intends to participate in a sensing procedure is expected to send a Sensing Measurement Query frame to the AP to
solicit a Sensing Measurement Request frame. An associated non-AP STA ignores the Responder Needed field in a
Probe Response frame.

NOTE 2—An unassociated non-AP STA might store an AP’s sensing capabilities if at least one of the established
sensing measurement sessions is active. Based on the AP’s sensing capabilities, the unassociated non-AP STA might
establish a sensing measurement session with the AP to perform non-TB sensing measurement exchanges.

A non-AP STA that has the 20 MHz Sensing Transmitter Only field in the Sensing Capabilities element
equal to 1, shall set the BW field in the Sensing Capabilities element to 0.

An unassociated non-AP STA shall set the Poll Required field in the Sensing Capabilities element to 1 in
any Sensing Measurement Query frame that it transmits.

When the Sensing Capabilities element is included in the (Re)Association Request frame, a non-AP STA
shall set the Poll Required subfield in the Sensing Capabilities element to 1 if it intends to be polled in TB
sensing measurement exchanges.

A non-AP STA shall include one ISTA Availability Window element in any Sensing Measurement Query
frame indicating its availability for TB sensing measurement exchanges as well as a preferred periodicity.
The periodicity of the sensing availability windows preferred by the STA is expressed in units of 10 TUs in
the Count field in the ISTA Availability Information field of the ISTA Availability Window element. The
value of the Count field in the ISTA Availability Information field of the ISTA Availability Window ele-
ment shall be a multiple of the Beacon Interval of the recipient AP in units of 10 TUs.

11.55.1.4 Sensing measurement session

11.55.1.4.1 General

To establish a sensing measurement session, the SME of a sensing initiator shall issue an MLME-SENSMS-
MTSESSION.request primitive that results in the transmission of a Sensing Measurement Request frame
from this sensing initiator to a sensing responder.

A sensing initiator shall not establish more concurrent sensing measurement sessions with a sensing
responder than the value of the Max Supported Sessions field in the last Sensing Capabilities element
received from the sensing responder.

NOTE 1—A sensing initiator does not initiate a sensing measurement session with a STA if the latest Sensing Capabili-
ties element received from that STA sets the Max Supported Sessions field value to 0.

The Comeback field of the Sensing Comeback Info field within the Sensing Measurement Request frame
shall be set to 0 if the frame is sent by an AP, is addressed to a non-AP STA, and includes a Sensing Mea-
surement Parameters element (see 9.4.2.331).

The Comeback field of the Sensing Comeback Info field within the Sensing Measurement Request frame
shall be set to 1 if the frame is sent by an AP, is addressed to an unassociated non-AP STA (see 11.55.1.4.2),
and does not include a Sensing Measurement Parameters element (see 9.4.2.331).

NOTE 2—The Comeback field equal to 1 is only applicable for sensing measurement sessions with unassociated non-
AP STAs (see 11.55.1.4.2).

The Comeback field of the Sensing Comeback Info field within the Sensing Measurement Request frame
shall be reserved if the frame is sent by a non-AP STA.
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Upon reception of a Sensing Measurement Request frame, the sensing responder shall validate the frame
and issue an MLME-SENSMSMTSESSION.indication primitive. If the Comeback field of the Sensing
Comeback Info field within the Sensing Measurement Request frame is set to 0, the SME of the sensing
responder shall issue an MLME-SENSMSMTSESSION.response primitive to cause the transmission of a
Sensing Measurement Response frame to the sensing initiator that transmitted the Sensing Measurement
Request frame, according to the following rules:

— If the sensing responder accepts the requested sensing measurement session parameters in the
received Sensing Measurement Request frame, it shall set the Status Code field to SUCCESS in the
Sensing Measurement Response frame.

— If the sensing responder declines the requested sensing measurement session parameters in the
received Sensing Measurement Request frame and provides its preferred sensing measurement
parameters in the Sensing Measurement Response frame, it shall set the Status Code field to
REJECTED WITH _SUGGESTED SENSING PARAMETERS in the Sensing Measurement
Response frame.

— If the sensing responder declines the requested sensing measurement session parameters in the
received Sensing Measurement Request frame without providing its preferred sensing measurement
parameters in the Sensing Measurement Response frame, it shall set the Status Code field to
REQUEST DECLINED in the Sensing Measurement Response frame.

The sensing responder should transmit the Sensing Measurement Response frame within aSensingFrameEx-
changeExpiry (see Table 11-33a) timeout period in response to the Sensing Measurement Request frame.
The sensing responder shall set the Measurement Session ID field in the Sensing Measurement Response
frame to the value set in this field in the Sensing Measurement Request frame sent by the sensing initiator.
Upon reception of a Sensing Measurement Response frame, the sensing initiator shall validate the frame and
issue an MLME-SENSMSMTSESSION.confirm primitive. If the sensing initiator does not receive the
Sensing Measurement Response frame within this timeout period, or if a Sensing Measurement Response
frame is received with a Status Code other than SUCCESS, the sensing measurement session shall be con-
sidered unsuccessful.

If the sensing initiator receives a Sensing Measurement Response frame with a Status Code equal to SUC-
CESS after aSensingFrameExchangeExpiry timeout period of sending the corresponding Sensing Measure-
ment Request frame, the sensing initiator should send a Sensing Measurement Termination frame with the
Measurement Session ID carried in the received Sensing Measurement Response frame.

If the sensing responder receives a Sensing Measurement Request frame with a Measurement Session 1D
that corresponds to a measurement session that has not been terminated with the same sensing initiator, the
sensing responder should not respond with a Sensing Measurement Response frame.

The Measurement Session ID shall be assigned by a sensing initiator to a sensing responder during the estab-
lishment of a sensing measurement session. The same Measurement Session ID may be assigned to different
sensing responders. The <sensing initiator’s MAC address, Measurement Session ID> tuple should be used
to uniquely identify the corresponding sensing measurement session.

During a sensing measurement session, the sensing initiator shall assign the role(s) of a sensing responder as
one of the following (see 9.4.2.331):

— Sensing receiver
— Sensing transmitter

— Sensing transmitter and sensing receiver

The sensing initiator shall not set both the Sensing Transmitter field and the Sensing Receiver field within
the Sensing Measurement Parameters element of a Sensing Measurement Request frame to 0.
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If a sensing responder has set the 20 MHz Sensing Transmitter Only field in the Sensing Capabilities ele-
ment equal to 1, then the sensing initiator shall assign the sensing responder to a sensing transmitter role
only.

In both TB and non-TB sensing measurement exchanges, if a sensing initiator assigns in a Sensing Measure-
ment Request frame the role of sensing receiver to the sensing responder and sets the Sensing Measurement
Report Requested field to 1, the sensing responder shall send Sensing Measurement Report frames in sens-
ing measurement exchanges that result from the sensing measurement session.

NOTE 3—If a sensing responder is not able to accept a request carried within a Sensing Measurement Request frame
with the Sensing Measurement Report Requested field being 1, it can set the Status Code field to
REJECTED_WITH_SUGGESTED_ SENSING PARAMETERS and set the Sensing Measurement Report Requested
field of Sensing Measurement Parameters element to 0 in the Sensing Measurement Response frame.

In non-TB sensing measurement exchanges, if a sensing initiator assigns in a Sensing Measurement Request
frame the role of sensing receiver to the sensing responder and sets the Sensing Measurement Report
Requested field to 0, the sensing responder shall not send Sensing Measurement Report frames in sensing
measurement exchanges that result from the sensing measurement session.

NOTE 4—Whether the sensing measurement report is requested or not, sensing measurements are available locally to
the SME of the sensing receiver.

If a sensing initiator assigns in a Sensing Measurement Request frame only the role of sensing receiver to the
sensing responder and sets the Sensing Measurement Report Requested field to 0, the sensing initiator shall
also assign the sensing responder to be polled in the TB sensing measurement exchange by setting the Poll
Assigned field in the TB Sensing Specific subelement of the Sensing Measurement Parameters element in
the Sensing Measurement Request frame to 1.

Operational parameters defined in the Sensing Measurement Parameters field of the Sensing Measurement
Parameters element, and in the TB Sensing Specific subelement or the Non-TB Sensing Specific subele-
ment, in the establishment of a sensing measurement session corresponding to a Measurement Session ID
shall be fixed until the session measurement session is terminated.

If the sensing initiator is an AP in which it assigns operational parameters to a sensing responder, it shall
include a TB Sensing Specific subelement in the Sensing Measurement Parameters element in a Sensing
Measurement Request frame and shall assign the following:

—  The AID or USID in the AID/USID field.

— The Poll Assigned field set to 1 if the Poll Required field within the last Sensing Capabilities element
received from the sensing responder is 1, or the AP requests the non-AP STA to be polled in the TB
sensing measurement exchange.

— If the Sensing Receiver field or the Sensing Measurement Report Requested field of the Sensing
Measurement Parameters is equal to 0, then the CSI Variation Threshold field shall be reserved. If
the last Sensing Capabilities element received from the STA addressed by the AID/USID field has
the Threshold-Based Reporting field equal to 1, and the sensing initiator requests to use threshold-
based reporting (see 11.55.1.5.2.6.2) in the corresponding TB sensing measurement exchanges, then
the CSI Variation Threshold field shall be set to a value in the range 0 to 10 to indicate the CSI vari-
ation threshold (see Table 9-417z). Otherwise, the CSI Variation Threshold field shall be set to 15 to
indicate basic reporting (see 11.55.1.5.2.6.1) is used in the corresponding TB sensing measurement
exchanges.

— The SR2SR field may be set to 1 only if the SR2SR subfield in the last Sensing Capabilities element
received from the sensing responder is 1.
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The RSTA Availability Information field in the RSTA Availability Window element contains
exactly one Availability Window Information field. The Availability Window Broadcast Format
subfield in the Header subfield in the RSTA Availability Information field in this RSTA Availability
Window element shall be set to 0 (see 9.4.2.299). The assigned availability window for the
unassociated sensing responder shall overlap with a 10 TU interval signaled by the ISTA
Availability Window element in the Sensing Measurement Query frame.

If the sensing responder is an associated non-AP STA, and it is not available in the sensing availability
window provided by the AP, the sensing responder shall set the Status Code field to
REJECTED WITH SUGGESTED SENSING PARAMETERS and include a TB Sensing Specific
subelement in the Sensing Measurement Response frame. The TB Sensing Specific subelement shall include
an ISTA Availability Window element (see 9.4.2.298).

Figure 11-108a, Figure 11-108b, and Figure 11-108c together show an example of how an AP (sensing initi-
ator) assigns an availability window from the received Availability Window element of a non-AP STA
(sensing responder).

time

Figure 11-108a—Example of a bitmap with 200 TU periodicity signaled in the
ISTA Availability Window element by a non-AP STA
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Figure 11-108b—Example of mapping of a non-AP STA’s availability bitmap to an AP’s TSF
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Figure 11-108c—Example of how an AP assigns an Availability Window to a non-AP STA

If the sensing initiator is a non-AP STA, it shall include a Non-TB Sensing Specific subelement as part of
the Sensing Measurement Parameters element in a Sensing Measurement Request frame and shall assign a
value in the Min Measurement Interval field that is not lower than the value of the Min Measurement Inter-
val field within the Sensing field in the last Sensing Capabilities element or in the Non-TB Sensing Specific
subelement in the last Sensing Measurement Parameters element received from the sensing responder.
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If a Sensing Measurement Parameters element is included in the Sensing Measurement Request frame, the
sensing initiator shall assign the following parameters in the Sensing Measurement Parameters field after
accounting for the sensing capabilities of the sensing responder as indicated in the last received Sensing
Capabilities element from that STA:

— The requested bandwidth to be used in the transmission of SI2SR NDPs, SR2SI NDPs, and SR2SR
NDPs. This value shall not be greater than the maximum bandwidth the sensing responder supports
for sensing. This value is referred to as aSensingBandwidth.

— The requested number of LTF repetitions that the sensing responder transmits in an SR2ST NDP or
SR2SR NDP that is an HE Ranging NDP, an HE TB Ranging NDP, an EHT Ranging NDP or an
EHT TB Ranging NDP in the TX LTF Repetition field. This value shall not be greater than the max-
imum number of LTF repetitions that the sensing responder is capable of transmitting. This value is
referred to as aSensingSRTXRep.

— The requested number of LTF repetitions that the sensing responder receives in an SI2SR NDP or
SR2SR NDP that is an HE Ranging NDP or an EHT Ranging NDP in the RX LTF Repetition field.
This value shall not be greater than the maximum number of LTF repetitions that the sensing
responder is capable of receiving. This value is referred to as aSensingSRRXRep.

— The requested number of space-time streams the sensing responder receives in an SI2SR NDP or
SR2SR NDP in the RX STS field. This value shall not be greater than the maximum number of
space-time streams that the sensing responder is capable of receiving for all bandwidths smaller than
or equal to the maximum bandwidth used in TB and non-TB sensing measurement exchanges. This
value is referred to as aSensingSRRXSTS.

— The requested number of space-time streams the sensing responder transmits in an SR2SI NDP or
SR2SR NDP in the TX STS field. This value shall not be greater than the maximum number of
space-time streams that the sensing responder is capable of transmitting for all bandwidths smaller
than or equal to the maximum bandwidth used in TB and non-TB sensing measurement exchanges.
This value is referred to as aSensingSRTXSTS.

— The requested number of chains to be used in the reception of SI2SR NDPs and SR2SR NDPs by the
sensing responder. This value shall not be greater than the maximum number of chains the sensing
responder is capable of using in the reception of SI2SR NDPs and SR2SR NDPs.

— The subcarrier grouping to be used in a Sensing Measurement Report frame by sensing responder in
the /,, field. This value shall be 16 if the 7, field is equal to 1, and shall be either 4 or 8 if the 7,
field is equal to 0 (see 9.4.1.81.3). ¢ ¢

NOTE 5—The terms “space-time stream” and “spatial stream” are equivalent in the sensing and SBP procedures
because the NDPs used for sensing measurement do not employ STBC.

A Sensing Measurement Response frame in which the Status Code field is equal to SUCCESS shall not
include a Sensing Measurement Parameters element.

Upon reception of a Sensing Measurement Response frame with the Status Code equal to REQUEST DE-
CLINED, the sensing initiator shall not transmit a new Sensing Measurement Request frame within the time
indicated in the Decline Duration field to the same sensing responder from which the Sensing Measurement
Response frame was received.

Following the successful establishment of a sensing measurement session between an AP and a non-AP
STA, both STAs

— Shall start a sensing measurement session expiry timer;

— Shall set the sensing measurement session expiry timer to aMeasurementSessionExpiry (see
Table 11-33a); and
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— Shall reset the sensing measurement session expiry timer upon participating in TB and/or non-TB
sensing measurement exchange(s).

A sensing measurement session established between an AP and a non-AP STA shall be terminated implicitly
if the corresponding sensing measurement session expiry timer expires at either STA.

A typical state machine implementation of a sensing measurement session between an AP and a non-AP
STA is provided in Figure 11-108d.

‘ Initiate Sensing measurement session

No

Sensing Measurement Response frame not received by
sensing initiator within aSensingFrameExchangeExpiry
timeout period in response to Sensing Measurement
Request frame or received with status code other than
SUCCESS

Yes
MLME-SENSMSMTSESSION.response with status SUCCESS and
MLME-SENSMSMTSESSION.confirm with status SUCCESS issued

(Sensing measurement sessioh

established
Set sensing measurement Successful
expiry timer to TB or non-TB sensing
aMeasurementSessionExpiry measurement exchange

and start timer

%

Sensing measurement expiry timer expired or
(MLME-SENSMSMTERMINATION.confirm or
MLME-SENSMSMTERMINATION.indication issued)

Sensing measurment session terminated

Figure 11-108d—Sensing measurement session state machine diagram

11.55.1.4.2 Sensing measurement session for unassociated STAs

An unassociated STA establishes a sensing measurement session for non-TB sensing measurement
exchanges by transmitting a Sensing Measurement Request frame to the AP including a Non-TB Sensing
Specific subelement (see Figure 9-1074bp) to set the parameters of the sensing measurement session.

To solicit a sensing measurement session initiation, the SME of an unassociated non-AP STA issues an
MLME-SENSMSMTQUERY .request primitive that results in the transmission of a Sensing Measurement
Query frame to the AP. Upon reception of a Sensing Measurement Query frame from an unassociated STA,
the MLME of the AP shall issue an MLME-SENSMSMTQUERY .indication primitive. Upon receipt of the
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MLME-SENSMSMTQUERY .indication primitive, the SME of the AP should issue an MLME-SENSMS-
MTSESSION.request primitive to cause the transmission of a Sensing Measurement Request frame to the
unassociated STA within a aSensingFrameExchangeExpiry (see Table 11-33a) timeout period to initiate a
sensing measurement session. If the unassociated non-AP STA does not receive a Sensing Measurement
Request frame from the AP within a aSensingFrameExchangeExpiry (see Table 11-33a) timeout period,
then it shall consider the solicitation to the AP to initiate a sensing measurement session unsuccessful.

Upon reception of a Sensing Measurement Request frame with the Comeback field of the Sensing
Comeback Info field equal to 1, an unassociated non-AP STA should transmit a Sensing Measurement
Query frame to the AP after aSensingComebackAfter (see Table 11-33a) and Dbefore
aSensingComebackBefore (see Table 11-33a) to solicit a Sensing Measurement Request frame from the AP.
Both STAs start a corresponding unassociated STA comeback timer when the exchange of the Sensing
Measurement Query frame and the Sensing Measurement Request frame with the Comeback field of the
Sensing Comeback Info field equal to 1 completes. The unassociated STA comeback timer shall be set to
aSensingComebackBefore (see Table 11-33a).

If the sensing responder is an unassociated non-AP STA, the sensing initiator shall assign the sensing
responder to be polled in a TB sensing measurement exchange by setting the Poll Assigned field in the TB
Sensing Specific subelement of the Sensing Measurement Parameters element in the Sensing Measurement
Request frame to 1.

The USID is assigned to an unassociated non-AP STA by the AP during the establishment of a sensing mea-
surement session in the case of a TB sensing measurement exchange and/or of an SBP procedure, whichever
comes first. If an AP establishes multiple concurrent sensing measurement sessions with the same unassoci-
ated non-AP STA, or if an unassociated non-AP STA establishes multiple SBP procedures with the same
AP, the AP shall assign the same USID value to the unassociated non-AP STA.

11.55.1.5 Sensing measurement exchange
11.55.1.5.1 General

In a sensing measurement exchange of a sensing procedure, sensing measurements are performed. A sensing
measurement exchange has the following variants:

— Trigger-based (TB) sensing measurement exchange described in 11.55.1.5.2.

— Non-Trigger-based (Non-TB) sensing measurement exchange described in 11.55.1.5.3.
One or more sensing responders may participate in a TB sensing measurement exchange.
In case of MLO, the sensing measurement exchanges shall be per-link.

The Measurement Exchange ID shall be used to identify sensing measurement exchange(s) that have the
sensing measurement session identified by the <Sensing Initiator’s MAC address, Measurement Session
ID> tuple.

On receipt of an SI2SR NDP, SR2SI NDP, or SR2SR NDP, the sensing receiver’s MAC shall issue an
MLME-SENSREPORT.indication primitive that includes sensing measurements obtained with the corre-
sponding NDP, where the scaled and quantized CSI values within the Sensing Measurement Report field
(see 9.4.1.81.4) shall be generated from the CSI_ ESTIMATE RXVECTOR using the procedure described in
9.4.1.81.2.2.

NOTE 1—If the NDP is preceded by a Sensing NDP Announcement frame, the MLME-SENSREPORT.indication
primitive also includes operational parameters carried in the Sensing NDP Announcement frame. If the NDP is triggered
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by an SR2SI Sounding Trigger frame or SR2SR Sounding Trigger frame, the SENSREPORT.indication primitive also
includes operational parameters carried in the SR2SI Sounding Trigger frame or SR2SR Sounding Trigger frame.

NOTE 2—No further Sensing Measurement Report frame is transmitted corresponding to a sensing measurement ses-
sion that has either been explicitly or implicitly terminated. In the case where the Sensing Measurement Report frame
corresponds to the previous TB or non-TB sensing measurement exchange, the sensing initiator does not transmit a
Sensing Measurement Termination frame until all desired valid sensing measurement report(s) have been received.

NOTE 3—For an HE PPDU or an EHT PPDU addressed to an unassociated non-AP STA, the STA_ID in the preamble
of the PPDU, if present, is set to the USID.

11.55.1.5.2 TB sensing measurement exchange
11.55.1.5.2.1 General

TB sensing measurement exchange is the trigger-based variant of a sensing measurement exchange. It is
applicable to sensing measurement sessions in which an AP is the sensing initiator and one or more non-AP
STAs are the sensing responders.

A TB sensing measurement exchange may include a polling phase (see 11.55.1.5.2.2), an NDPA sounding
phase (see 11.55.1.5.2.3), a TF sounding phase (see 11.55.1.5.2.4 and 11.55.1.5.2.5), and a reporting phase
(see 11.55.1.5.2.6).

A TB sensing measurement exchange shall not consist of
— A reporting phase alone;
— An NDPA sounding phase alone;

— A TF sounding phase of the SR2SR variant alone in which the sensing responder is a sensing
receiver; or

— Only a polling phase and a reporting phase.

NOTE 1—To allow for an AP to determine whether a non-AP STA is present in a sensing availability window and man-
age the sensing measurement session expiry timer appropriately, TB sensing measurement exchange(s) that consist(s) of
an NDPA sounding phase alone, or a TF sounding phase of the SR2SR variant alone in which the sensing responder is a
sensing receiver, include(s) either a polling phase, a reporting phase, or both a polling phase and a reporting phase.

Figure 11-108e shows an example of a TB sensing measurement exchange that consists of a polling phase,
an NDPA sounding phase, a TF sounding phase, and a reporting phase.

TB sensing measurement
exchange

.

S

J

TF sounding phase
reporting phase

polling phase
INDPA sounding phase

L

Figure 11-108e—TB sensing measurement exchange

If both polling phase and TF sounding phase are present and NDPA sounding phase is not present in a TB
sensing measurement exchange, the TF sounding phase shall start a SIFS after the polling phase. If polling
phase and NDPA sounding phase are present in a TB sensing measurement exchange, the NDPA sounding
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phase shall start a SIFS after the polling phase. If both NDPA sounding phase and TF sounding phase are
present in a TB sensing measurement exchange, the TF sounding phase shall start a SIFS after the NDPA
sounding phase.

A sensing availability window is a period of time during which an AP and one or more STAs are assigned to
participate in TB sensing measurement exchange(s). TB sensing measurement exchanges shall take place
within a sensing availability window. Each sensing availability window may consist of one or more TXOPs,
and each TXOP may consist of one or more TB sensing measurement exchanges.

At the beginning of each sensing availability window, the sensing initiator and sensing responder(s) shall
only transmit frames corresponding to the sensing measurement exchange, i.e., polling, NDPA sounding, TF
sounding, reporting, and SBP reporting and subsequently complete all sensing activities before channel
becomes available for other activities.

The TF sounding phase has two variants: the SR2SI variant, as described in 11.55.1.5.2.4, and the SR2SR
variant, as described in 11.55.1.5.2.5. A TF sounding phase may contain the SR2SI variant, the SR2SR vari-
ant, or both.

The reporting phase of a TB sensing measurement exchange has two variants: The basic reporting phase (see
11.55.1.5.2.6.1) and the threshold-based reporting phase (see 11.55.1.5.2.6.2).

NOTE 2—The reporting phase in Figure 11-108e can be either a basic reporting phase or a threshold-based reporting
phase.

The SME of an AP shall issue an MLME-SENSTBMSMTRQ.request primitive to request a TB sensing
measurement exchange to be performed with one or more non-AP STAs.

NOTE 3—The different phases present in a TB sensing measurement exchange and, if present, the variant used in the TF
sounding phase are determined by MLME-SENSTBMSMTRQ.request primitive parameters.

Figure 11-108f shows an example of a TB sensing measurement exchange consisting of a polling phase, an
NDPA sounding phase, a TF sounding phase, and a reporting phase. In the polling phase, the AP polls five
STAs (i.e., STAI to STAS) that are assigned to be polled, where STA1, STA2, and STA3 are sensing trans-
mitters and STA4 and STAS are sensing receivers. STAG is a sensing responder and sensing receiver but is
not assigned to be polled. Except for STA3, four STAs (i.e., STA1, STA2, STA4, and STAS) respond to the
AP with a CTS-to-self frame, so both TF sounding phase and NDPA sounding phase are present. Since
STA3 did not respond to the polling, it does not participate in the TB sensing measurement exchange. In the
NDPA sounding phase, the AP sends a Sensing NDP Announcement frame to STA4, STAS, and STA6, and
transmits an SI2SR NDP a SIFS after the Sensing NDP Announcement frame. In the TF sounding phase, the
AP sends an SR2SI Sounding Trigger frame to STA1 and STA2 to solicit SR2SI NDP transmissions, which
are multiplexed in the spatial domain. In the reporting phase, STAS and STA6 send sensing measurement
results to the AP. STA4 does not send sensing measurement results since it is not assigned to transmit a
Sensing Measurement Report frame.
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Figure 11-108f—Example of a TB sensing measurement exchange

The uplink power control, timing, and frequency synchronization requirements of unassociated STAs per-
forming TB sensing measurement exchange shall follow the same rules as those of associated HE STAs, as
described in 27.3.15, and of associated STAs, as described in 36.3.16.

An unassociated non-AP STA as a sensing responder should synchronize to the AP’s TSF timer using the
Partial TSF field (see 11.55.1.5.2.3, 11.55.1.5.2.4, and/or 11.55.1.5.2.5) to ensure timing alignment with the
sensing availability window.

NOTE 4—A non-AP STA as a sensing responder can also use AP’s beacon to synchronize its clock to help ensure tim-
ing alignment with the sensing availability window.

To perform a TB sensing measurement exchange that includes at least one associated sensing responder in
the EMLSR mode, the AP shall transmit an initial control frame (see 35.3.17) at the beginning of the TB
sensing measurement exchange (see Figure 11-108g).
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Figure 11-108g—TB sensing measurement exchange with an initial control frame

NOTE 5—AP can set the Polled Assigned field within the TB Sensing Specific subelement to 0 in the Sensing Measure-
ment Request frame sent to an associated sensing responder in the EMLSR mode so that it avoids including the polling
phase in the TB sensing measurement exchange as the BSRP Trigger frame used for an initial control frame exchange
indicates the device availability. The MU RTS trigger frame as an initial control frame uses a broadcast address and
seeks to obtain a non-HT duplicate CTS frame from all devices so that NAV can be set by the legacy devices as MAC
protection, but it does not provide a mechanism to identify the device availability.

For a Sensing Trigger frame or a Sensing NDP Announcement frame transmitted in an HE PPDU or an EHT
PPDU, the BSS COLOR parameter shall be set to the value indicated in the BSS Color Information field of
the Sensing Measurement Parameters element transmitted by the AP.

An unassociated non-AP STA acting as a sensing responder transmitting a Sensing Measurement Report
frame in an HE PPDU or an EHT PPDU shall set the BSS COLOR parameter to the value indicated in the
BSS Color Information field of the Sensing Measurement Parameters element transmitted by the AP.

An AP shall follow the rules defined in 26.5.2 or 35.5.2 when transmitting Sensing Trigger frames. Addi-
tionally, the following rules apply:

— A Sensing Trigger frame shall be carried in an S-MPDU if the Sensing Trigger frame is carried in a
VHT PPDU, HE PPDU, or EHT PPDU.

— An AP shall not transmit a Sensing Trigger frame or a Sensing NDP Announcement frame in a VHT
MU PPDU, HE MU PPDU, or EHT MU PPDU that is not an EHT SU transmission.

11.55.1.5.2.2 Polling phase

In the polling phase, an AP sends a Sensing Polling Trigger frame to one or more STAs that are assigned to
be polled in the TB sensing measurement exchange and expected to participate during the sensing availabil-
ity window. The AP shall set the Polled Assigned field to 1 to request the non-AP STA to be polled in the
TB sensing measurement exchange. Otherwise, it shall set the Poll Assigned field to 0.

The AP shall send a Sensing Polling Trigger frame to one or more STAs and shall allocate each RU indi-
cated in the Polling Trigger frame to exactly one STA. Any STA addressed by a User Info field in a Sensing
Polling Trigger frame that intends to participate in the TB sensing measurement exchange corresponding to
any of the sensing measurement session(s) in the sensing availability window shall respond with a CTS-to-
self frame in its designated RU allocation as identified in the Sensing Polling Trigger frame; otherwise, the
STA shall not send a response to avoid unnecessary resource allocation and the AP shall not include the
STA in this TB sensing measurement exchange. The CTS-to-self frame shall be sent in an S-MPDU within
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its designated RU allocation as identified in the Sensing Polling Trigger frame and shall be within an HE TB
PPDU if the corresponding User Info field variant is an HE variant, or within an EHT TB PPDU if the corre-
sponding User Info field is an EHT variant.

If a TB sensing measurement exchange that starts with polling phase receives no CTS-to-self frame from
any of the non-AP STAs, the AP shall not proceed with an NDPA sounding phase or a TF sounding phase if
all STAs are assigned to be polled in the current sensing availability window. In this case, the AP may also
start a new back off to access the channel and send another Sensing Polling Trigger frame.

An AP may set the Comeback field of the corresponding User Info field in the Sensing Polling Trigger
frame in a TB sensing measurement exchange to 1 to request a sensing responder that is an unassociated
non-AP STA to participate in another sensing measurement session as a sensing responder. After reception
of a Sensing Polling Trigger frame with the Comeback field of the corresponding User Info field equal to 1,
the unassociated non-AP STA should transmit a Sensing Measurement Query frame to the AP outside the
sensing availability window associated with the corresponding Measurement Session ID.

To aid in synchronizing the TSF time of unassociated sensing responders, the AP maintains a trigger poll
counter. Before transmitting a Sensing Polling Trigger frame, the AP shall increase the trigger poll counter
by 1 modulo 8 and set the Token field of the Trigger Dependent Common Info field to the value of the trig-
ger poll counter.

An AP shall begin a TB sensing measurement exchange with a polling phase if at least one STA is assigned
to be polled. In a TB sensing measurement exchange with a polling phase, if an AP sends a Sensing Polling
Trigger frame and receives a CTS-to-self frame from at least one STA, it shall proceed to the NDPA sound-
ing and/or TF sounding phase a SIFS after the polling phase and if reporting is required, it shall proceed to
the reporting phase a SIFS after the NDPA sounding and/or TF sounding phase.

If the AP does not poll all STAs assigned to be polled in the sensing availability window using a single Sens-
ing Polling Trigger frame, the AP shall schedule one or more extra TB sensing measurement exchanges
where each TB sensing measurement exchange begins with a polling phase within the same sensing avail-
ability window. The AP shall indicate the extra TB sensing measurement exchange by setting the More TF
field in the Common Info field to 1 and the RA field to the broadcast address in the corresponding Sensing
Trigger frames (i.e., Polling, SR2SI Sounding, SR2SR Sounding and Reporting) sent during this TB sensing
measurement exchange. The extra TB sensing measurement exchange may occur in the same TXOP within
the same sensing availability window (see Figure 11-108h) and, if it occurs in the same TXOP, it shall be a
SIFS after the previous TB sensing measurement exchange. It may also occur in a separate TXOP within the
same sensing availability window (see Figure 11-108i). If the AP sets the More TF field to 1 in the Sensing
Trigger frame(s) of the preceding TB sensing measurement exchange, and if there are no additional TB
sensing measurement exchanges within the same sensing availability window, the AP shall set the More TF
field in the Common Info field to 0 and the RA field to the broadcast address in follow up Sensing Trigger
frame(s) corresponding to the next TB sensing measurement exchange. Upon receipt of such a frame, a STA
that has not been addressed by a User Info field in the Sensing Polling Trigger frame may enter doze state if
no other condition requires this STA to remain awake.
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Figure 11-108h—Example of a sensing availability window with two TB sensing
measurement exchanges within a single TXOP
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Figure 11-108i—Example of a sensing availability window with two TB sensing
measurement exchanges in separate TXOPs

11.55.1.5.2.3 NDPA sounding phase

In the NDPA sounding phase, the AP, which is a sensing transmitter, transmits an SI2SR NDP on which one
or more STAs perform sensing measurement. The NDPA sounding phase shall be present in a TB sensing
measurement exchange if there exists at least one STA that is a sensing receiver in this NDPA sounding
phase and that is not assigned to be polled or has responded in the polling phase. If the NDPA sounding
phase is present in a TB sensing measurement exchange, and if the polling phase is also present, the NDPA
sounding phase shall start a SIFS after the polling phase. If the NDPA sounding phase is present in a TB
sensing measurement exchange, and if the polling phase is not present, the AP shall send the Sensing NDP
Announcement frame as the first frame in this sensing measurement exchange.

The AP shall transmit a Sensing NDP Announcement frame to one or more STAs that are sensing receivers
in this NDPA sounding phase and that are not assigned to be polled or have responded in the polling phase,
followed after SIFS by an SI2SR NDP transmission. The STA Info fields within the Sensing NDP
Announcement frame specify STAs that shall perform sensing measurements on the SI2SR NDP sent by the
AP.

If the bandwidth of the PPDU carrying the Sensing NDP Announcement frame is less than or equal to
160 MHz, the format of the SI2SR NDP shall be an HE Ranging NDP, as described in 27.3.19.1.

If the bandwidth of the PPDU carrying the Sensing NDP Announcement frame is equal to 320 MHz, the for-
mat of SI2SR NDP shall be an EHT Ranging NDP, as described in 36.3.19a.1. The EHT LTF symbol shall
use the 2x EHT-LTF with 1.6 ps GI.
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The AP shall select a bandwidth value for the NDPA sounding phase that is less than or equal to the aSens-
ingBandwidth corresponding to the Measurement Session ID included in this Sensing NDP Announcement
frame for each of the STAs addressed in this phase. The AP shall set the TXVECTOR parameter
CH_BANDWIDTH of both the PPDU carrying the Sensing NDP Announcement frame and the SI2SR NDP
to the same value.

In the Sensing NDP Announcement frame, the AP shall set the values of the SI2SR NSTS field and the
SI2SR Rep field within the STA Info fields corresponding to each of the STAs addressed by that frame to be
less than or equal to aSensingSRRXSTS and aSensingSRRXRep, respectively. The combination of the values
of the SI2SR NSTS and the SI2SR Rep shall not lead to a total number of LTFs transmitted as part of the HE
Ranging NDP or the EHT Ranging NDP transmission that exceeds the total number of LTFs the correspond-
ing STA is capable of receiving, as signaled in the Sensing Capabilities element.

A STA Info field with the AIDI11 field set to 2044 shall be present in a transmitted Sensing NDP
Announcement frame as part of a TB sensing measurement exchange. When transmitting a Sensing NDP
Announcement frame as part of a TB sensing measurement exchange beginning with a polling phase, the
STA Info field with AID11 equal to 2044 shall be set as follows:

— The Partial TSF field is set to the AP’s TSF[21:6] at the time of transmission of the preceding Sens-
ing Polling Trigger frame. Specifically, the time of transmission is defined as when the first data
symbol of the PSDU of the frame was transmitted to the PHY plus the AP’s delays through its local
PHY from the MAC-PHY interface to its interface with the WM.

— The Token field is set to the same trigger poll counter value as the Token field in the Trigger Depen-
dent Common Info field of the Sensing Polling Trigger frame.

When transmitting a Sensing NDP Announcement frame as part of a TB sensing measurement exchange not
beginning with a polling phase, the Partial TSF and Token fields of the STA Info field with AID11 equal to
2044 shall be reserved.

The AP maintains a sounding dialog token counter modulo 64 for each TB sensing measurement exchange
corresponding to a Measurement Session ID. When transmitting a Sensing NDP Announcement frame to
one or more non-AP STAs, the Sounding Dialog Token Number field in the Sounding Dialog field shall be
set to the value of the corresponding counter representing the Measurement Exchange ID; after which the
counter shall be incremented by 1.

11.55.1.5.2.4 TF sounding phase—SR2SI variant

In the SR2SI variant of a TF sounding phase, the AP solicits SR2SI NDP transmissions from one or more
STAs, on which to perform sensing measurements. The SR2SI variant of a TF sounding phase shall be pres-
ent in a TB sensing measurement exchange if there exists at least one STA that is a sensing transmitter to
which the AP is the only sensing receiver in this TF sounding phase and that is not assigned to be polled or
has responded in the polling phase.

The AP shall transmit an SR2SI Sounding Trigger frame to one or more STAs that are sensing transmitters
in this TF sounding phase and that are not assigned to be polled or have responded in the polling phase to
solicit SR2SI NDP transmission(s). The SR2SI Sounding Trigger frame shall allocate spatial resources for
one or more SR2SI NDP transmissions. A sensing responder may be assigned to transmit an SR2SI NDP
using more than one spatial stream. The SR2SI NDP shall be transmitted using uplink MU-MIMO if there
are multiple sensing responders. Any STA addressed by a User Info field in an SR2SI Sounding Trigger
frame shall transmit an SR2SI NDP a SIFS after receiving the SR2SI Sounding Trigger frame.

An AP may perform the frame exchange of transmitting an SR2SI Sounding Trigger frame and soliciting the
SR2SI NDP transmission(s) multiple times during the TF sounding phase (see Figure 11-108j).
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Figure 11-108j—Example of a TF sounding phase that contains multiple SR2SI Sounding
Trigger frames

The format of the SR2SI NDP in the TF sounding phase of a TB sensing measurement exchange shall be an
HE TB Ranging NDP if the SR2SI Sounding Trigger frame is soliciting an HE TB Ranging NDP, as
described in 27.3.19.2. The format of the SR2SI NDP in the TF sounding phase of a TB sensing measure-
ment exchange shall be an EHT TB Ranging NDP if the SR2SI Sounding Trigger frame is soliciting an EHT
TB Ranging NDP, as described in 36.3.19a.2.

In the SR2SI Sounding Trigger frame, the AP shall set the SS Allocation/RA-RU Information field and the
SR2SI Rep field of the User Info fields corresponding to each of the STAs triggered by the Trigger frame as
follows:

— The number of spatial streams to be included in each SS Allocation/RA-RU Information field shall
be less than or equal to aSensingSRTXSTS for the corresponding non-AP STA.

— All the SR2SI Rep fields in the User Info fields of the SR2SI Sounding Trigger frame shall be set to
the same value. This value indicates the number of LTF repetitions in the SR2SI NDP and shall not
exceed any of the aSensingSRTXRep for the corresponding non-AP STA(s) triggered by this Sens-
ing Sounding Trigger frame.

— The product of the number of LTF repetitions, indicated in each of the SR2SI Rep fields of the User
Info fields, and the number of LTF symbols, indicated in the Number Of HE-LTF Symbols And
Midamble Periodicity field or the Number of HE/EHT-LTF Symbols field in the Common Info
field, shall not exceed the total number of LTFs for the corresponding non-AP STA that it is capable
of transmitting, as signaled in the Sensing Capabilities element.

The AP shall set the TXVECTOR parameter CH BANDWIDTH of the SR2SI Sounding Trigger frame to a
bandwidth that is less than or equal to the aSensingBandwidth of each of the STAs addressed in this Trigger
frame and use the same value for the UL BW field of the Common Info field of the Trigger frame.

A User Info field with the AID12/USID12 field set to 2008 shall be present in all transmitted SR2SI Sound-
ing Trigger frames as part of a TB sensing measurement exchange. When transmitting an SR2SI Sounding
Trigger frame as part of a TB sensing measurement exchange beginning with a polling phase, the User Info
field with AID12/USID12 equal to 2008 shall be set as follows:

— The Partial TSF field is set to the AP’s TSF[21:6] at the time of transmission of the preceding

Sensing Polling Trigger frame in that sensing measurement exchange. Specifically, the time of
transmission is defined as when the first data symbol of the PSDU of the frame was transmitted to
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the PHY plus the AP’s delays through its local PHY from the MAC-PHY interface to its interface
with the WM.

— The Token field is set to the same trigger poll counter value as the Token field in the Trigger Depen-
dent Common Info field of the Sensing Polling Trigger frame.

When transmitting an SR2SI Sounding Trigger frame as part of a TB sensing measurement exchange not
beginning with a polling phase, the Partial TSF and Token fields of the User Info field with AID12/USID12
equal to 2008 shall be reserved.

11.55.1.5.2.5 TF sounding phase—SR2SR variant

In the SR2SR variant of a TF sounding phase, the AP solicits SR2SR NDP transmissions from one non-AP
STA, on which one or more non-AP STAs perform sensing measurements. The AP may transmit multiple
times an SR2SR Sounding Trigger frame to solicit an SR2SR NDP during the SR2SR variant of a TF sound-
ing phase.

The SR2SR variant of a TF sounding phase may be present in a TB sensing measurement exchange if there
exists

— One non-AP STA that is a sensing transmitter in this SR2SR variant of the TF sounding phase and
that is not assigned to be polled or has responded in the polling phase.

— At least one non-AP STA that is a sensing receiver in this SR2SR variant of the TF sounding phase
and that is not assigned to be polled or has responded in the polling phase.

Implementation of the SR2SR variant of the TF sounding phase is optional. If supported, the AP shall trans-
mit an SR2SR Sounding Trigger frame to one non-AP STA that is a sensing transmitter and one or more
non-AP STAs that are sensing receivers, and are not assigned to be polled or have responded in the polling
phase of the TB sensing measurement exchange to solicit SR2SR NDP transmission. The SR2SR Sounding
Trigger frame shall allocate spatial resources for the SR2SR NDP transmission. The SR2SR NDP may be
assigned to transmit with more than one spatial stream. The non-AP STA indicated as a sensing transmitter
by a Transmitter User Info field in an SR2SR Sounding Trigger frame shall transmit an SR2SR NDP a SIFS
after receiving the SR2SR Sounding Trigger frame. Any non-AP STA indicated as a sensing receiver by a
Receiver User Info field in the SR2SR Sounding Trigger frame shall perform sensing measurement on the
SR2SR NDP sent by the sensing transmitter (see Figure 11-108k).

NOTE—The AP can be one of the sensing receivers and perform sensing measurement on the SR2SR NDP.

polling phase TF sounding phase reporting phase
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Figure 11-108k—Example of SR2SR variant of a TF sounding phase
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The format of the SR2SR NDP in the TF sounding phase of a TB sensing measurement exchange shall be an
HE Ranging NDP if the SR2SR Sounding Trigger frame is soliciting an HE Ranging NDP, as described in
27.3.19.1. The format of the SR2SR NDP in the TF sounding phase of a TB sensing measurement exchange
shall be an EHT Ranging NDP if the SR2SR Sounding Trigger frame is soliciting an EHT Ranging NDP, as
described in 36.3.19a.1.

The AP shall set the parameters of the SR2SR Sounding Trigger frame as follows:

— The number of spatial streams in the SS Allocation/RA-RU Information field within the Transmitter
User Info field shall be less than or equal to aSensingSRRXSTS for the STA addressed by the
AID12/USID12 field in each Receiver User Info field and shall be less than or equal to aSensingS-
RTXSTS for the STA addressed by the AID12/USID12 field within the Transmitter User Info field.

— The SR2SR Rep field in the Transmitter User Info field within the SR2SR Sounding Trigger frame
shall be set to less than or equal to aSensingSRRXRepfor the STA addressed by the AID12/USID12
field in each Receiver User Info field and shall be set to less than or equal to aSensingSRTXRep for
the STA addressed by the AID12/USID12 field within the Transmitter User Info field.

— The product of the number of LTF repetitions, indicated in the SR2SR Rep field within the Transmit-
ter User Info field, and the number of LTF symbols, indicated in the Number Of HE-LTF Symbols
And Midamble Periodicity field or the Number Of HE/EHT-LTF Symbols field within the Common
Info field, shall not exceed the total number of LTFs the STA addressed by the AID12/USID12 field
in each Receiver User Info field is capable of receiving, as signaled in the Sensing Capabilities ele-
ment, and shall not exceed the total number of LTFs the STA addressed by the AID12/USID12 field
within the Transmitter User Info field is capable of transmitting, as signaled in the Sensing Capabil-
ities element.

A User Info field with the AID12/USID12 field set to 2008 shall be present in all transmitted SR2SR Sound-
ing Trigger frames as part of a TB sensing measurement exchange. When transmitting an SR2SR Sounding
Trigger frame as part of the TB sensing measurement exchange beginning with a polling phase, the User
Info field with AID12/USID12 equal to 2008 shall be set as follows:

— The Partial TSF field is set to the AP’s TSF[21:6] at the time of transmission of the preceding
Sensing Polling Trigger frame in that sensing measurement exchange. Specifically, the time of
transmission is defined as when the first data symbol of the PSDU of said frame was transmitted to
the PHY plus the AP’s delays through its local PHY from the MAC-PHY interface to its interface
with the WM.

— The Token field is set to the same trigger poll counter value as the Token field in the Trigger Depen-
dent Common Info field of the Sensing Polling Trigger frame.

When transmitting an SR2SR Sounding Trigger frame as part of a TB sensing measurement exchange not
beginning with a polling phase, the Partial TSF and Token fields of the User Info field with AID12/USID12
equal to 2008 shall be reserved.

An AP may transmit multiple SR2SR Sounding Trigger frames in a TF sounding phase.

When transmitting an SR2SR Sounding Trigger frame as part of the TB sensing measurement exchange, an
AP shall include the corresponding Measurement Session ID and the Measurement Exchange ID fields in
the Trigger Dependent Common Info field. The AP shall maintain a modulo 64 counter for each TB sensing
measurement exchange corresponding to a Measurement Session ID. When transmitting a SR2SR Sounding
Trigger frame to one or more non-AP STAs, the Measurement Exchange ID shall be the value of this mod-
ulo 64 counter; after which the counter shall be incremented by 1.
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11.55.1.5.2.6 Reporting phase

If present, the reporting phase is the last phase of the TB sensing measurement exchange. The reporting
phase may consist of the basic reporting phase (see 11.55.1.5.2.6.1), or the threshold-based reporting phase
(see 11.55.1.5.2.6.2).

11.55.1.5.2.6.1 Basic reporting phase

For a sensing responder that is a sensing receiver, the basic reporting phase shall be present in a TB sensing
measurement exchange if the Sensing Measurement Report Requested field within the Sensing Measure-
ment Request frame is equal to 1.

In the basic reporting phase, the sensing initiator shall send a single Sensing Reporting Trigger frame allo-
cating UL resources to one or more sensing receivers in order to obtain Sensing Measurement Report
frame(s) containing sensing measurement results.

In TB sensing measurement exchanges, the sensing initiator shall not assign any UL resources to a sensing
responder in a Sensing Reporting Trigger frame if the sensing initiator assigns in a Sensing Measurement
Request frame the role of sensing receiver to the sensing responder and also sets the Sensing Measurement
Report Requested field to 0.

To request that the sensing receiver transmits a Sensing Measurement Report frame, the SME of the sensing
receiver uses the MLME-SENSREPORTRQ.request primitive. The sensing receiver shall transmit a Sens-
ing Measurement Report frame carrying information supplied in the MLME-SENSREPORTRQ.request
primitive corresponding to the Measurement Session ID indicated in the Sensing NDP Announcement frame
or SR2SR Sounding Trigger frame previously received in the same sensing measurement exchange in
response to the next Sensing Reporting Trigger frame that allocates resources for the sensing receiver. The
SME of the sensing receiver shall provide a SensingMeasurementReportContainer parameter to the MLME-
SENSREPORTRQ.request primitive that corresponds to either the current sensing measurement exchange
or the previous sensing measurement exchange consistently throughout all TB sensing measurement
exchanges with the same Measurement Session ID. In the latter case, in the first TB sensing measurement
exchange for a given sensing measurement session, the sensing responder shall set the Invalid Indication
field in the Sensing Measurement Report frame to 1.

11.55.1.5.2.6.2 Threshold-based reporting phase

Implementation of threshold-based reporting is optional. If implemented, for a sensing responder that is a
sensing receiver, the threshold-based reporting shall be present in TB sensing measurement exchanges for
the measurement session established with the CSI Variation Threshold field in the TB Sensing Specific sub-
element set to a value in the range 0 to 10 as part of the Sensing Measurement Request frame.

Threshold-based reporting allows the sensing initiator to find out the sensing responder(s) with their CSI
variation values greater than or equal to the CSI variation threshold values assigned to them in the corre-
sponding Sensing Measurement Request frame(s), and then allows the sensing initiator to transmit a Sensing
Reporting Trigger frame to obtain the Sensing Measurement Report frame(s) containing the measurement
result(s) from those sensing responder(s). This procedure enables the sensing initiator to get the feedback(s)
only corresponding to large CSI variation(s) to reduce the overhead of regular feedback(s) in a basic report-
ing phase.

Threshold-based reporting phase includes a CSI variation reporting subphase and might additionally include
a measurement reporting subphase. Only the sensing responders that report their CSI variation value greater
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than or equal to their assigned CSI variation threshold may participate in the measurement reporting
subphase.

The CSI variation value determined by a sensing responder indicates the quantified difference between the
current measured CSI and the latest reported CSI at the sensing responder if the Sensing Measurement
Report frame of the sensing responder sent in the CSI variation reporting subphase corresponds to the SI2SR
NDP in the current sensing measurement exchange (Case A); and indicates the quantified difference
between the measured CSI of the previous sensing measurement exchange and the latest reported CSI, if the
Sensing Measurement Report frame of the sensing responder sent in the CSI variation reporting subphase
corresponds to the SI2SR NDP in the previous sensing measurement exchange (Case B). In the threshold-
based reporting, a sensing responder shall be either in Case A or in Case B consistently throughout all the
subsequent TB sensing measurement exchanges corresponding to the same sensing measurement session.
The Measurement Exchange IDs indicated by a responder in its Sensing Measurement Report frames in both
the CSI variation reporting subphase and the measurement reporting subphase of the same sensing measure-
ment exchange shall correspond to either the current sensing measurement exchange or the previous sensing
measurement exchange, and shall be the same.

The quantization method of the CSI variation at the sensing responder is implementation specific, but the
following apply:

— The CSI variation value shall be within the closed interval [0, 1].

— A larger CSI variation value shall reflect a larger difference between the measured CSI and the latest
reported CSI.

— A CSI variation value equal to 0 should indicate that the CSI variation is smaller than an implemen-
tation dependent reference value.

— A CSI variation value equal to 1 should indicate that the CSI variation is larger than a second imple-
mentation dependent reference value.

— The above reference values should be the same in all sensing measurement exchanges of a sensing
measurement session for a given sensing responder.

NOTE 1—The CSI variation value is a measure of the amplitude and phase variations of the channel between a sensing
initiator and a sensing responder.

The CSI variation threshold for each sensing responder to be compared with the CSI variation value shall be
transmitted to each sensing responder within a Sensing Measurement Request frame. Different sensing
responders may have different threshold values set by the sensing initiator.

NOTE 2—The CSI variation threshold for each sensing responder to be compared with the CSI variation value is deter-
mined by the application at the sensing initiator.

If the CSI Variation Threshold field in the Sensing Measurement Request frame sent by the sensing initiator
is equal to a value between 0 and 10, and the Status Code field in the corresponding Sensing Measurement
Response frame sent by the sensing responder is equal to SUCCESS, the sensing initiator shall send a Sens-
ing Threshold-Based Reporting Trigger frame in the CSI variation reporting subphase to the sensing
responder(s) that supports threshold-based reporting to obtain a CSI variation feedback value(s). The sens-
ing responder that supports threshold-based reporting shall send a Sensing Measurement Report frame con-
taining the CSI variation feedback value a SIFS after receiving Sensing Threshold-Based Reporting Trigger
frame in the assigned RU.

In the measurement reporting subphase, for all sensing responders for which the reported CSI variation feed-
back value was greater than or equal to the CSI variation threshold, the sensing initiator should transmit a
Sensing Reporting Trigger frame assigning UL resources to the corresponding sensing responders a SIFS
after the reception of the Sensing Measurement Report frame that included the CSI variation feedback;
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otherwise, the sensing initiator shall not send a Sensing Reporting Trigger frame to the corresponding sens-
ing responders.

NOTE 3—The value in the CSI Variation Threshold field can be used by the sensing responders to decide whether to
clear the buffers if the measured CSI variation is less than the value in the CSI Variation Threshold field.

The sensing responder that provided the CSI variation feedback value greater than or equal to the threshold
shall transmit a Sensing Measurement Report frame containing the measurement result to the sensing initia-
tor in the assigned UL when triggered by a Sensing Reporting Trigger frame. The sensing responder not
receiving the Sensing Reporting Trigger frame in the measurement reporting subphase shall not send a Sens-
ing Measurement Report frame containing the measurement result to the sensing initiator.

An example of the threshold-based reporting phase is shown in Figure 11-1081.

CSl variation reporting subphase measurement reporting subphase
| |
o — A |- - - T T T T T T T T T T T T hl
| || Sensing Threshold- Sensing
Sensing transmitter NDPA [¢SIFS¥ NDP [HSIFSP|  based Reporting |¢-51Fs-> Reporting
Trigger frame Trigger frame

(Sensing initiator)

Sensing Sensing
|4-SI FS»  Measurement IG-SIFS-b Measurement
Report frame Report frame

Sensing receiver 1
(Sensing responder)

Sensing receiver 2
(Sensing responder)

Sensing
|4-SIFS-> Measurement
Report frame

NDPA sounding phase threshold-based reporting phase

Figure 11-108l—Threshold-based reporting phase

11.55.1.5.3 Non-TB sensing measurement exchange

11.55.1.5.3.1 General

A non-TB sensing measurement exchange is the non-trigger-based variant of a sensing measurement
exchange. It is applicable to sensing measurement sessions in which a non-AP STA is the sensing initiator,
and an AP is the sensing responder. A non-AP STA acting as a sensing initiator shall participate in a non-TB
sensing measurement exchange as a sensing transmitter, a sensing receiver, or both a sensing transmitter and
a sensing receiver (see 11.55.1.1). Whenever the WM is available, the non-AP STA may initiate a non-TB
sensing measurement exchange. The AP may limit the frequency with which the non-AP STA may initiate a
non-TB sensing measurement exchange by conveying a minimum time interval between two consecutive
non-TB sensing measurement exchanges in the Min Measurement Interval field in the Sensing field during
the sensing capabilities exchange.

The SME of the non-AP STA shall issue an MLME-SENSNONTBMSMTRQ.request primitive to request a
non-TB sensing measurement exchange to be performed with the intended AP. A non-TB sensing measure-
ment exchange shall always include a measurement sounding phase (see 11.55.1.5.3.2). It shall also include
a reporting phase if the Sensing Measurement Report Requested field within the Sensing Measurement
Request frame that resulted in the non-TB sensing measurement exchange is equal to 1.

Figure 11-108m shows a non-TB sensing measurement exchange consisting of a measurement sounding
phase and a reporting phase.
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Figure 11-108m—A non-TB sensing measurement exchange consisting of a measurement
sounding phase and a reporting phase

The non-AP STA shall set the Min Measurement Interval field in the Sensing Measurement Request frame
taking into account the measurement exchange duration and the AP’s capability indicated in the Min Mea-
surement Interval field carried in the Sensing Capabilities element.

The non-AP STA shall not initiate a new non-TB sensing measurement exchange associated with the same
sensing measurement session until the assigned minimum time interval between two consecutive non-TB
sensing measurement exchanges has elapsed.

A sensing initiator shall not transmit a Sensing NDP Announcement frame in a VHT MU PPDU, HE MU
PPDU, or EHT MU PPDU that is not an EHT SU transmission.

For a Sensing NDP Announcement frame transmitted in an HE PPDU or an EHT PPDU, the BSS COLOR
parameter shall be set to the value indicated in the BSS Color Information field of the Sensing Measurement
Parameters element transmitted by the AP.

A sensing responder transmitting a Sensing Measurement Report frame to an unassociated non-AP STA act-
ing as a sensing initiator in an HE PPDU or an EHT PPDU shall set the BSS COLOR parameter to the value
indicated in the BSS Color Information field of the Sensing Measurement Parameters element transmitted
by the AP.

11.55.1.5.3.2 Measurement sounding phase

A non-AP STA shall initiate a non-TB sensing measurement exchange by transmitting a Sensing NDP
Announcement frame addressed to the AP, followed by an SI2SR NDP after SIFS. The AP addressed by the
Sensing NDP Announcement frame shall transmit an SR2SI NDP a SIFS after the SI2SR NDP.

The non-AP STA transmitting the SI2SR NDP shall set the TXVECTOR parameter CH_ BANDWIDTH to
the same value as the TXVECTOR parameter CH BANDWIDTH in the preceding Sensing NDP
Announcement frame. An AP transmitting an SR2SI NDP shall set the TXVECTOR parameter CH_BAND-
WIDTH to the bandwidth of the PPDU that carries the Sensing NDP Announcement frame and/or the SI2SR
NDP; which are obtained from the RXVECTOR parameter CH BANDWIDTH of the Sensing NDP
Announcement frame or the SI2SR NDP, respectively. For the Sensing NDP Announcement frame, if not
received in an HE/VHT/HT PPDU, the bandwidth is obtained from the RXVECTOR parameter
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CH_BANDWIDTH_IN NON_HT if the Sensing NDP Announcement frame is received in a non-HT dupli-
cate PPDU, and is set to 20 MHz if the Sensing NDP Announcement frame is received in a non-HT PPDU.
The allowed bandwidths for the Sensing NDP Announcement frames, SI2SR NDP, and SR2SI NDP, shall
be less than or equal to aSensingBandwidth.

If the non-AP STA is only the sensing transmitter, the Sensing NDP Announcement frame should configure
the SR2SI NDP to be transmitted with minimal length by setting both the SR2SI NSTS field and SR2SI Rep
field to 0. If the non-AP STA is only the sensing receiver, the Sensing NDP Announcement frame should
configure the SI2SR NDP to be transmitted with minimal length by setting both the SI2SR NSTS field and
SI2SR Rep field to 0.

The format of both SI2SR NDP and SR2SI NDP shall be an HE Ranging NDP (see 27.3.19.1) or an EHT
Ranging NDP (see 36.3.19a.1).

If the non-AP STA is a sensing transmitter, the STA shall set the SI2SR NSTS field and the SI2SR Rep field
in the STA Info field within the Sensing NDP Announcement frame to be less than or equal to aSensingSR-
RXSTS and aSensingSRRXRep, respectively. If the non-AP STA is a sensing receiver, the STA shall set the
SR2SI NSTS field and the SR2SI Rep field in the STA Info field within the Sensing NDP Announcement
frame to be less than or equal to aSensingSRTXSTS and aSensingSRTXRep, respectively.

The non-AP STA maintains a sounding dialog token counter modulo 64 for each non-TB sensing
measurement exchange. When transmitting a Sensing NDP Announcement frame to an AP corresponding to
a Measurement Session ID, the Sounding Dialog Token Number field in the Sounding Dialog field shall be
set to the value of the corresponding counter representing the Measurement Exchange ID; after which the
counter shall be incremented by 1.

The non-AP STA may use any AC to transmit the Sensing NDP Announcement frame.

The Sensing NDP Announcement frame shall be transmitted by the non-AP STA and shall have the RA field
set to the address of the AP and contain one STA Info field with the AID11 field set to 0. It shall include
another STA Info field with AID11 field set to 2045, and the SI2SR NDP TX Power field shall be set to
indicate the transmit power of the following SI2SR NDP. The SR2SI NDP RSSI Target field shall be set to
the preferred receive power of the following SR2SI NDP or to a reserved value.

11.55.1.5.3.3 Reporting phase

The reporting phase shall be present if the Sensing Measurement Report Requested field within the Sensing
Measurement Request frame that resulted in the non-TB sensing measurement exchange is equal to 1, and
not present otherwise.

If the reporting phase is present, the AP shall send a Sensing Measurement Report frame to the non-AP STA
SIFS after transmitting the SR2SI NDP (see Figure 11-108m).

The AP shall transmit a Sensing Measurement Report frame corresponding to the sensing measurement
results of the SI2SR NDP for either the current non-TB sensing measurement exchange (see Figure 11-
108n) or for the previous non-TB sensing measurement exchange (see Figure 11-1080) consistently
throughout all the subsequent non-TB sensing measurement exchanges associated with the same sensing
measurement session. In the latter case, in the first non-TB sensing measurement exchange for a given sens-
ing measurement session, the AP shall set the Invalid Indication field in the Sensing Measurement Report
frame to 1.
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Figure 11-108n—Reported sensing measurement results correspond to current sensing
measurement exchange
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Figure 11-1080—Reported sensing measurement results correspond to previous sensing
measurement exchange

11.55.1.5.4 Common rules
11.55.1.5.4.1 General

The sensing receiver shall use the same ordered set of RF chains and antenna elements without changing the
order in the reception of an SI2SR NDP, SR2SI NDP, or SR2SR NDP in all sensing measurement exchanges
associated with the sensing measurement session. If the CSI measurement at a receive chain is invalid, then
all CSI values associated with that chain shall be set to 0 in the MLME-SENSREPORT .indication primitive.

The sensing transmitter shall use the same ordered set of RF chains and antenna elements without changing
the order for transmission of an SI2SR NDP, SR2SI NDP, or SR2SR NDP in all sensing measurement
exchanges associated with that sensing measurement session. If any of the transmit chains is not available,
the sensing transmitter shall not transmit the SI2SR NDP, SR2SI NDP, or SR2SR NDP for that sensing mea-
surement exchange.

NOTE 1—The sensing transmitter needs to terminate the sensing measurement session if any of its transmit chains/
antennas is no longer available for sensing measurements. If all transmit chains of the sensing transmitter are no longer
available for sensing measurements, then the sensing measurement session is implicitly terminated.

NOTE 2—The sensing transmitter continues to use the same ordered set of chains/antennas with no antenna swapping
even if it is included in the TF sounding phase with UL MU-MIMO transmission with different assigned SS allocation in
different sensing measurement exchanges.
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The sensing transmitter should use the same transmit power for transmitting an SI2SR NDP, SR2SI NDP, or
SR2SR NDP to a given sensing receiver in all sensing measurement exchanges.

The bandwidth of PPDUs transmitted in a TB or non-TB sensing measurement exchange shall follow the
rules of multiple frame transmission in an EDCA TXOP, see 10.23.2.8.

The spatial mapping matrix Q for the HE-STF, HE-LTF, EHT-STF and EHT-LTF in an SI2SR, SR2SI, or
SR2SR NDP shall be:

— If Ngp¢ = Npy, a permutation matrix with Ny rows and Ny, columns.

— If Ngpg < Npy, amatrix with Ny, rows and Ngp¢ columns, in which N, ¢ rows make up a permuta-
tion matrix and the remaining rows make up a zero matrix.

In both Ngp¢ = Npy and Ngpg < Ny cases, the spatial stream to physical antenna port mapping in a STA
shall be the same for all SI2SR, SR2SI, and SR2SR NDP transmissions within a sensing measurement
session.

A sensing responder that is a sensing receiver shall include the Reference Timestamp field in the Sensing
Measurement Report Control field and indicate its presence by setting the Timestamp Present field in the
Presence and Control Bitmap field to 1 if the sensing initiator set the Report Timestamp field to 1 in the
Sensing Measurement Request frame.

The TXVECTOR parameter SECURE _LTF FLAG of a transmitted SI2SR NDP, SR2SI NDP, or SR2SR
NDP shall be set to 0 (see 27.2.2 and 36.2.2).

When transmitting an SI2SR, SR2SI, or SR2SR NDP using the EHT Ranging NDP or EHT TB Ranging
NDP, the sensing transmitter shall use the EHT puncturing pattern indicated in the Disabled Subchannel Bit-
map subfield of the EHT Operation element that is one of the non-OFDMA puncturing patterns defined in
Table 36-30 whose corresponding PPDU bandwidth value in the table is equal to the operating channel
width of the BSS.

An AP acting as a sensing initiator shall limit each non-AP STA acting as a sensing receiver to participate
either in a single NDP Announcement (NDPA) sounding phase or in a single SR2SR variant of a TF sound-
ing phase during each sensing availability window of a given Measurement Session ID.

11.55.1.5.4.2 Rules for generating segmented sensing measurement reports

If the size of the measured CSI (see 9.4.1.81.4) exceeds aSensingReportSegmentSize, then the measured CSI
shall be divided into a maximum of 32 successive segments.

aSensingReportSegmentSize shall be 3750 octets.

Each measured CSI segment shall be included in a separate Sensing Measurement Report Container field.
The Sensing Measurement Report Control field shall be included in the Sensing Measurement Report
Container field that carries the first measured CSI segment (e.g., the Sensing Measured Report Container
field in which the First Report Segment field in the Segmentation Control field is 1 and the Invalid
Indication field in the Segmentation Control field is 0). The Sensing Measurement Report Control field shall
not be included in a Sensing Measurement Report Container field that does not carry the first measured CSI
segment (e.g., all Sensing Measurement Report Container fields in which the First Report Segment field in
the Segmentation Control field is equal to 0 or the Invalid Indication field in the Segmentation Control field
is 1). Each measured CSI segment shall be of length equal to aSensingReportSegmentSize, except for the last
segment which may be smaller.
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Each measured CSI segment is identified by the value of the Remaining Report Segments field and the First
Report Segment field in the Segmentation Control field. The other nonreserved fields of the Segmentation
Control field shall be the same for all measured CSI segments. All measured CSI segments shall be sent in a
single A-MPDU contained in a PPDU and shall be included in the A-MPDU in the descending order of the
values of the Remaining Report Segments field.

11.55.1.5.5 Indication of receiver operating condition

The sensing receiver operating condition affects the accuracy of its CSI estimates. A sensing receiver that
reports sensing measurement results should also report its operating condition in the form of either an oper-
ating point index or gain index in the Rx_ OP Gain Index field within the Sensing Measurement Report
field (see Table 9-129k), and set the value in the Rx OP_Gain Type field within the Sensing Measurement
Report Control field (see Table 9-129h) accordingly. The Rx OP Gain_ Type field value first selected by a
sensing receiver and reported during a reporting phase shall remain consistent throughout all subsequent
measurement reports associated with the same measurement session.

The sensing receiver shall set the Rx_OP_Gain_Type field to a value in the range 0 to 2 to indicate the for-
mat and contents of each Rx OP_Gain_Index field (see 9.4.1.81.3 and 9.4.1.81.4). The value of 3 is
reserved.

NOTE—A sensing receiver categorizes operating conditions such as receive signal strength level or gain settings, chan-
nel bandwidth, environment, and interference into operating points based on the severity of their nonlinear effects on
CSI estimates, and then maps the operating points into Rx operating point indices. The metrics of nonlinear effects,
operating point step size, the cap of operating point index value, and the underlying operating conditions the sensing
receiver uses to categorize operating points and map Rx operating point indices are implementation dependent.

When a sensing receiver maps an Rx operating point index to a RX OP_Gain_Index field value, the follow-
ing apply:

— Each Rx OP Gain Index field shall be set to a value in the range 0 to 255. A larger value shall indi-
cate that the impact of the sensing receiver operating point on the corresponding CSI estimate is
greater. In the case where the impact of the sensing receiver operating point is negligible on the cor-
responding CSI estimate, the Rx_OP_Gain_Index field value shall be set to 0.

— The value set in the Rx_OP_Gain_Index field may vary between sensing measurement exchanges
belonging to the same sensing measurement session. A change in value indicates a change in the
sensing receiver operating point, and thus a change in the impact on the corresponding CSI estimate.

— The same Rx_OP_Index field value may be reported for two sensing measurement exchanges with
the same sensing measurement session. This indicates that the sensing receiver operating point is the
same when CSI is estimated for each of these two sensing measurement exchanges. It further indi-
cates that the impact of the sensing receiver operating point on the CSI for each of the two sensing
measurement exchanges is the same.

Ifthe RX OP_Gain_Type field is 2, the RF/Analog Gain Index field within the RX OP_Gain_Index field is
defined as a mapping index of the analog domain gain, which mainly contains the gain of the AGC and other
components. The Digital Gain Index field within the RX OP Gain_Index field is defined as a mapping
index of the digital domain gain. When a sensing receiver maps an RF/analog gain index to an RF/Analog
Gain Index field value and a digital gain index to a Digital Gain Index field value, the following shall apply:

— Each RF/Analog Gain Index field shall be set to a value in the range 0 to 63, such that they are mono-
tonically increasing with respect to the RF/analog gain. Values 63 and 0 shall be used to indicate the
maximum and minimum RF/analog gains, respectively, and the mapping of all other values is imple-
mentation specific.

— Each Digital Gain Index field shall be set to a value in the range 1 to 3, such that they are monotoni-
cally increasing with respect to digital gain. Values 3 and 1 shall be used to indicate the maximum
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and minimum digital gains, respectively, and the mapping of all other values is implementation spe-
cific. If the digital gain is not available, the Digital Gain Index field shall be set to 0. In this case, the
RF/Analog Gain Index field represents a mapping index of RF/analog gain or receiver gain.

11.55.1.6 Sensing measurement session termination

A sensing measurement session may be terminated either explicitly or implicitly. Under the explicit sensing
measurement session termination, a STA uses the Sensing Measurement Termination frame for terminating
a sensing measurement session. Under the implicit sensing measurement session termination, the sensing
measurement session is terminated after the expiration of the sensing measurement session expiry timer.

Sensing measurement session(s) may be terminated explicitly at any time by either the sensing initiator or
the sensing responder by transmitting an individually addressed Sensing Measurement Termination frame.

Upon reception of a Sensing Measurement Query frame from an unassociated STA, the AP may transmit a
Sensing Measurement Termination frame to the unassociated STA within a aSensingFrameExchangeExpiry
(see Table 11-33a) timeout period to terminate one or more sensing measurement session(s).

The explicit sensing measurement session termination is initiated by issuing an MLME-
SENSMSMTTERMINATION.request primitive with the RA field set to the MAC address of the intended
STA. The STA that initiates the termination of the sensing measurement session(s), shall issue an MLME-
SENSMSMTTERMINATION.confirm primitive upon completion of the transmission of the Sensing
Measurement Termination frame and terminate the indicated sensing measurement session(s). The STA that
receives the Sensing Measurement Termination frame addressed to it, shall issue an MLME-
SENSMSMTTERMINATION.indication primitive and shall terminate the indicated sensing measurement
session(s).

NOTE 1—Sensing measurement session termination only applies to the sensing measurement session(s) between the
peer STAs of the Sensing Measurement Termination frame exchange and not to the other sensing responders with the
same Measurement Session ID.

If any of the BSS parameters has changed since the sensing measurement session was established that
impacts the sensing session operation with the unassociated STA(s) [e.g., Transmit Power Envelop (TPE)
and/or disabled subchannel bitmap] the AP shall send a Sensing Measurement Termination frame to explic-
itly terminate the sensing measurement session with the unassociated STA(s). The unassociated STA(s)
shall not reestablish a new sensing measurement session prior to receiving a beacon frame from that AP.

For the implicit sensing measurement session termination of the sensing measurement session, the sensing
initiator and the sensing responder shall use the sensing measurement session expiry timer. The sensing
measurement session expiry timer maintains the measurement session identified with the Measurement Ses-
sion ID between the sensing initiator and the sensing responder. The sensing measurement session expiry
timer shall be set to aMeasurementSessionExpiry (see Table 11-33a) at

— The success of the procedure specified in 11.55.1.4
— The exchange is completed in the TB sensing measurement exchange (see 11.55.1.5.2)

— The exchange is completed in the non-TB sensing measurement exchange (see 11.55.1.5.3)

Upon expiry of the sensing measurement session expiry timer, the sensing initiator and sensing responder
shall terminate the sensing measurement session and issue MLME-SENSMSMTTERMINATION.confirm
primitives to their respective SMEs.

During the non-TB sensing measurement exchange, an AP as a sensing responder shall only transmit a
Sensing Measurement Termination frame to an unassociated non-AP STA as a sensing initiator either in an
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A-MPDU aggregated with the Sensing Measurement Report frame if required, or as an S-MPDU frame
SIFS after the SR2SI NDP.

NOTE 2—If a sensing responder establishes multiple sensing measurement sessions with an AP and a sensing responder
acts as a transmitter, participating only in the TF sounding phase with SR2SI variant in TB sensing measurement
exchanges, after the corresponding TF sounding phase, all of the corresponding sensing measurement session expiry
timers of multiple sensing measurement sessions are set to aMeasurementSessionExpiry (see Table 11-33a).

11.55.2 SBP procedure
11.55.2.1 General

SBP is a procedure that allows a non-AP STA to request an AP to perform sensing (see 11.55.1) on its
behalf.

A STA in which both dot11SensingImplemented and dot1 1SBPImplemented are equal to true is defined as a
STA that supports SBP and shall set the SBP field of the Extended Capabilities element to 1.

A non-AP STA may act as an SBP initiator if the SBP field of the Extended Capabilities element is equal to
1.
An AP may act as an SBP responder if the SBP field of the Extended Capabilities element is equal to 1.

NOTE 1—The non-AP STA that acts as an SBP initiator can be associated or unassociated with the AP that acts as an
SBP responder.

NOTE 2—Sensing measurements provided in an SBP procedure are obtained using TB sensing measurement
exchanges.

A STA that supports SBP should use the timing related parameters defined in Table 11-33b.

Table 11-33b—SBP procedure timing related parameters

Parameter Value Description

aSBPSetupExpiry 100 ms The maximum time interval between the
reception of an SBP Request frame and
the transmission of the corresponding

SBP Response frame.
aSBPProcedureExpiry Set to the value derived from The time limit for which an SBP
the SBP Procedure Expiry procedure remains active if no frames
Exponent field within an SBP are exchanged between its SBP initiator
Request frame. and SBP responder.

NOTE 3—Prior to the transmission of an SBP frame, including SBP Response frame, Sensing Measurement Report
frame, and SBP Termination frame, by an SBP responder to an associated SBP initiator in the EMLSR mode, the SBP
responder needs to transmit an initial control frame exchange (see 35.3.17).

NOTE 4—The transmission of an initial control frame is not required for an unassociated non-AP STA as only the asso-
ciated non-AP STA can negotiate to be in the EMLSR mode.

NOTE 5—For an HE PPDU or an EHT PPDU addressed to an unassociated non-AP STA, the STA_ID in the preamble
of the PPDU, if present, is set to the USID.
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11.55.2.2 Setup exchange

To establish an SBP procedure, the SME of an SBP initiator shall issue an MLME-SBP.request primitive
that results in the transmission of an SBP Request frame to the intended SBP responder. The SBP Request
frame shall include a SBP Parameters element and a Sensing Measurement Parameters element. The SBP
Request frame may include a Sensing Responder Addresses field within the SBP Parameters element to
indicate a set of preferred sensing responders.

The SBP procedure expiry timer value is included in the SBP Parameters element within the SBP Request
frame (see 9.6.7.61). Upon expiry of the corresponding SBP procedure expiry timer, the SBP procedure
shall be considered terminated (see 11.55.2.4).

If an SBP Request frame includes an SBP Procedure Expiry Exponent field and a Measurement Session
Expiry Exponent field, the value indicated in the SBP Procedure Expiry Exponent field should be greater
than the value indicated in the Measurement Session Expiry Exponent field.

On receiving an SBP Request frame, the SBP responder shall validate the frame and issue an MLME-
SBP.indication primitive. If the SME of an SBP responder receives an MLME-SBP.indication primitive, it
shall issue an MLME-SBP.response primitive that results in the transmission of an SBP Response frame to
the SBP initiator within aSBPSetupExpiry. The Status Code field within the SBP Response frame should be
set to SUCCESS to indicate that the SBP procedure request is accepted if the SBP responder is able to sat-
isfy the SBP request with parameters indicated in the SBP Request frame. The Status Code field within the
SBP Response frame shall be set to REQUEST DECLINED or to REJECTED WITH SUGGESTED -
SENSING_PARAMETERS to indicate that the SBP procedure request is rejected if the SBP responder is
not able to satisfy the SBP request with parameters indicated in the SBP Request frame.

If the Status Code field within the SBP  Response frame is equal to
REJECTED_ WITH_SUGGESTED_SENSING PARAMETERS, the SBP Response frame shall include an
SBP Parameters element and a Sensing Measurement Parameters element that specify preferred SBP and
sensing measurement session parameters, respectively.

If the Status Code field within the SBP Response frame is equal to SUCCESS, the SBP Response frame
shall include a Measurement Session ID Indication field that specifies the Measurement Session ID assigned
for the SBP setup exchange. In this case, the SBP Response frame shall not include a Sensing Measurement
Parameters element and may include an SBP Parameters element.

If the Status Code field within the SBP Response frame is equal to SUCCESS, the SBP Response frame
shall include an SBP initiator AID/USID field that specifies the AID/USID assigned to the SBP initiator.

If the Status Code field within the SBP Response frame is equal to REQUEST DECLINED, the SBP
Response frame shall not include a Sensing Measurement Parameters element nor an SBP Parameters
element.

On receiving an SBP Response frame, the SBP initiator shall validate the SBP Response frame by ensuring
its fields are valid and issue an MLME-SBP.confirm primitive. If the Status Code field within the received
SBP Response frame is equal to REQUEST DECLINED or REJECTED WITH SUGGESTED SENS-
ING PARAMETERS, or if the SBP initiator does not receive an SBP Response frame with the Status Code
field equal to SUCCESS within aSBPSetupExpiry of sending the corresponding SBP Request frame, the
SBP procedure setup exchange shall be considered unsuccessful.
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Upon reception of an SBP Response frame with the Status Code equal to REQUEST DECLINED, the SBP
initiator should not transmit a new SBP Request frame within the time indicated in the Decline Duration
field.

The Sensing Measurement Parameters element within the Sensing Measurement Request frame sent by the
SBP responder to initiate a sensing procedure used to satisfy an SBP request should take into account the
Sensing Measurement Parameters element within the corresponding SBP Request frame. The Measurement
Session ID Indication field within the Sensing Measurement Request frame sent by the SBP responder to
initiate a sensing procedure used to satisfy an SBP request shall be identical to the Measurement Session ID
Indication field within the corresponding SBP Response frame.

The SBP Request field within the SBP Parameters element within an SBP Request frame shall be set to 1.
The SBP Request field within the SBP Parameters element within an SBP Response frame shall be set to 0.
If present, the SBP Request subfield within the SBP Parameters element within an SBP Termination frame
shall be set to 0.

The SBP responder shall set the Status Code field within the SBP Response frame to
REQUEST DECLINED if the Mandatory Number Of Responders field within the SBP Parameters element
of the corresponding SBP Request frame is equal to 1 and the SBP responder is not able to satisfy the
requested number of sensing responders indicated in the Number Of Sensing Responders field within the
SBP Parameters element. If the Mandatory Number Of Responders field within the SBP Parameters element
is equal to 0, the SBP responder should respond with an SBP Response frame with the Status Code field set
to SUCCESS even if the requested number of sensing responders indicated in the Number Of Sensing
Responders field within the SBP Parameters element cannot be satisfied.

If the Sensing Responder field within the SBP Parameters element of the corresponding SBP Request frame
is equal to 0, the SBP responder shall not use a sensing procedure initiated with the issue of an MLME-
SENSMSMTSESSION.request primitive that resulted in the transmission of a Sensing Measurement
Request frame to the SBP initiator to satisfy the SBP request. Otherwise, if the Sensing Responder field is
equal to 1, the SBP responder shall use a sensing procedure initiated with the issue of an MLME-SENSMS-
MTSESSION.request primitive that results in the transmission of a Sensing Measurement Request frame to
the SBP initiator to satisfy the SBP request.

NOTE 1—If an SBP initiator is also a sensing responder and a sensing receiver in the sensing procedure initiated by the
SBP responder, the AP sets the Sensing Measurement Report Requested field to 0 in the Sensing Measurement Request
frame transmitted to the SBP initiator.

If the Sensing Receiver field is reserved in the Sensing Measurement Parameters element included in the
SBP Request frame, the Sensing Measurement Report Requested field in the Sensing Measurement Parame-
ters element included in the same SBP Request frame is set to

— 1 to indicate that the SBP responder (i.e., AP) and all sensing responders with the sensing receiver
role (i.e., value 01 or 11 in the Preferred Responder Role Bitmap in the SBP Parameters element)
shall send the Sensing Measurement Report frames in sensing measurement exchanges that result
from the sensing measurement session(s) initiated by the SBP responder.

— 0 to indicate that the SBP responder (i.e., AP) and all sensing responders with the sensing receiver
role (i.e., value 01 or 11 in the Preferred Responder Role Bitmap in the SBP Parameters element)
shall not send the Sensing Measurement Report frames in sensing measurement exchanges that result
from the sensing measurement session(s) initiated by the SBP responder.

If the SBP initiator is unassociated with the SBP responder, the SBP responder shall set the Poll Assigned
field in the SBP Parameters element in the SBP Response frame to 1 and poll the SBP initiator in the polling
phase of TB sensing measurement exchanges (see 11.55.1.5.2) of the sensing procedure initiated by the SBP
responder.
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If the Preferred Responder List field within the SBP Parameters element of the corresponding SBP Request
frame is equal to 0, the SBP responder may include any STA in the sensing procedure used to satisfy the
SBP request that allows for measurements to be obtained with the operational parameters specified in the
SBP Request frame.

If the SBP initiator requests for the threshold-based reporting, the CSI Variation Threshold field shall be set
to a value in the range 0 to 10 to indicate the CSI variation threshold (see Table 9-417z). Otherwise, the CSI
Variation Threshold field shall be set to 15 to indicate basic reporting is used in the corresponding TB sens-
ing measurement exchanges.

If the Preferred Responder List field and the Mandatory Preferred Responder field within the SBP Parame-
ters element of the SBP Request frame are both equal to 1, the intended sensing responder of the sensing
procedure used by the SBP responder shall be equal to one of the MAC addresses listed in the Sensing
Responder Addresses field within the corresponding SBP Request frame.

If the Preferred Responder List field and the Mandatory Preferred Responder field within the SBP Parame-
ters element of the SBP Request frame are equal to 1 and 0, respectively, the SBP responder should use a
sensing procedure initiated with the issue of an MLME-SENSMSMTSESSION.request primitive that results
in the transmission of a Sensing Measurement Request frame to one or more sensing responders with MAC
address(es) not equal to any of the MAC addresses listed in the Sensing Responder Addresses field within
the corresponding SBP Request frame if a sensing procedure cannot be established with one or more STAs
with MAC addresses listed in the Sensing Responder Addresses field.

If the Preferred Responder List field within the SBP Parameters element of the SBP Request frame is set to
1, the Number Of Preferred Responders field shall be set to the number of MAC addresses included in the
Sensing Responder Addresses field.

The Preferred Responder List field within the SBP Parameters element of an SBP Response frame shall be
set to 1 if:

— The Status Code field within the SBP Response frame is set to SUCCESS; and

— The Preferred Responder List field within the SBP Parameters element of the corresponding SBP
Request frame is equal to 1.

Otherwise, the Preferred Responder List field within the SBP Parameters element of an SBP Response
frame shall be set to 0.

If the Preferred Responder List field within the SBP Parameters element of the SBP Response frame is set to
0, neither the Sensing Responder Addresses field nor the Sensing Responder IDs field shall be included in
the SBP Response frame. If the Preferred Responder List field within the SBP Parameters element of the
SBP Response frame is set to 1, both Sensing Responder Addresses and Sensing Responder IDs fields shall
be included in the SBP Response frame. In this case, the Number Of Preferred Responders field shall be
equal to the number of MAC addresses within the Sensing Responder Addresses field and the number of
AID/USIDs within the Sensing Responder IDs field.

If the Preferred Responder List field and Mandatory Preferred Responder field within the SBP Parameters
element of the corresponding SBP Request frame are equal to 1 and 0, respectively, the MAC addresses
within the Sensing Responder Addresses field of the SBP Response frame shall be a subset of the MAC
addresses within the Sensing Responder Addresses field of the corresponding SBP Request frame.

If the Status Code field within the SBP Response frame is set to SUCCESS, the Number Of Sensing
Responders field within the SBP Parameters element shall be set to the number of sensing responders used
in the sensing procedure used by the SBP responder to satisfy the SBP request.
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If the Status Code field within the SBP Response frame is set to REJECTED WITH _SUGGESTED_ SENS-
ING_PARAMETERS, the Number Of Sensing Responders field within the SBP Parameters element should
indicate a suggested number of sensing responders.

NOTE 2—The method used by an SBP responder to select STAs to include in the sensing procedure used in response to
an SBP Request frame in which the Preferred Responder List field within the SBP Parameters element is equal to 0 or in
which the Preferred Responder List field and the Mandatory Preferred Responder field within the SBP Parameters ele-
ment are equal to 1 and 0, respectively, is implementation dependent.

NOTE 3—Only TB sensing measurement exchanges (see 11.55.1.5.2) are used in sensing procedures initiated in
response to an SBP request.

If the Preferred Responder Role Bitmap Present field within the SBP Parameters element of the SBP
Request frame is equal to 1, both the Sensing Transmitter and the Sensing Receiver fields within the Sensing
Measurement Parameters element of SBP Request frame shall be set to reserved.

If the Preferred Responder Role Bitmap Present field within the SBP Parameters element of the SBP
Request frame is equal to 1 and if the Status Code field within the SBP Response frame is equal to SUC-
CESS, the SBP responder shall set the Sensing Transmitter and the Sensing Receiver fields in the Sensing
Measurement Parameters element within the Sensing Measurement Request frame sent to initiate a sensing
procedure to satisfy the SBP request according to the Preferred Responder Role Bitmap field within the SBP
Parameters element of the corresponding SBP Request frame.

If the Preferred Responder Role Bitmap Present field within the SBP Parameters element of the SBP
Request frame is equal to 0, the SBP initiator shall not set both the Sensing Transmitter field and the Sensing
Receiver field within the Sensing Measurement Parameters element of the same SBP Request frame to 0.

If the Preferred Responder Role Bitmap Present field within the SBP Parameters element of the SBP
Request frame is equal to 0 and if the Status Code field within the SBP Response frame is equal to SUC-
CESS, the SBP responder should set the Sensing Transmitter and the Sensing Receiver fields in the Sensing
Measurement Parameters element within the Sensing Measurement Request frame sent to the sensing
responder(s) to initiate a sensing procedure to satisfy the SBP request to the same values in the Sensing Mea-
surement Parameters element of the corresponding SBP Request frame.

The Preferred Responder Role Bitmap Present field within the SBP Parameters element of the SBP
Response frame or the SBP Termination frame shall be set to 0.

If the SR2SR Sounding Request field within the SBP Parameters element of the SBP Request frame is equal
to 1, and if the Status Code field within the corresponding SBP Response frame is set to SUCCESS, the SBP
responder shall initiate the SR2SR variant of the TF sounding phase with sensing responders that support
SR2SR sounding (see 9.4.2.332) in the sensing procedure initiated by the SBP responder to satisfy the SBP
request.

If the Preferred Responder Role Bitmap Present field within the SBP Parameters field of the SBP Request
frame is equal to 0 and if the Status Code field within the SBP Response frame is equal to SUCCESS, the
SBP responder should determine the sensing transmitter role and the sensing receiver role for the sensing
responders that participate in the SR2SR variant of the TF sounding phase in the SBP procedure.

NOTE 4—The method used by the SBP responder to determine the sensing transmitter role and the sensing receiver role
in the SR2SR variant of the TF sounding phase in the SBP procedure is implementation specific.

If the Preferred Responder Role Bitmap Present field within the SBP Parameters field of the SBP Request
frame is equal to 1 and if the Status Code field within the SBP Response frame is equal to SUCCESS, the
SBP responder should determine the sensing transmitter role and the sensing receiver role for the sensing
responders that participate in the SR2SR variant of the TF sounding phase in the SBP procedure according
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to the Sensing Responder Role Bitmap field within the SBP Parameters element of the corresponding SBP
Request frame.

The SBP initiator shall include one ISTA Availability Window element in the SBP request frame to indicate
its availability for obtaining the SBP report(s) when the SBP initiator does not request to be a sensing
responder, for obtaining the SBP report(s) and the TB sensing measurement exchange(s) when the SBP ini-
tiator requests to be a sensing responder. The periodicity of the sensing availability windows requested by
the SBP initiator is expressed in units of 10 TUs in the Count field in the ISTA Availability Information field
of the ISTA Availability Window element. The value of the Count field in the ISTA Availability Informa-
tion field of the ISTA Availability Window element shall be a multiple of the Beacon Interval of the SBP
responder in units of 10 TUs. The requested sensing measurement periodicity shall be the same as the
requested periodicity of the sensing availability windows.

An SBP responder that sends an SBP Response frame with Status Code SUCCESS shall include an RSTA
Availability Window element in the SBP response frame. The RSTA Availability Information field in the
RSTA Availability Window element shall contain exactly one Availability Window Information field. The
Availability Window Information field represents the sensing availability window assigned by the SBP
responder to the SBP initiator. The SBP responder shall set the Availability Window Broadcast Format field
of the Header field in the RSTA Availability Information field of the RSTA Availability Window element to
0.

To satisfy an SBP request, the SBP responder shall initiate a new sensing procedure (see 11.55.1.4). The
Sensing Measurement Request frame transmitted to a sensing responder used to satisfy an SBP request shall
include an SBP Specific subelement containing the AID12/USID12 of the SBP initiator. The Measurement
Session ID field in the Sensing Measurement Request frame(s) shall be the same as the Measurement
Session ID sent in the SBP Response frame and shall be different than all the existing Measurement Session
IDs used with corresponding sensing responder(s).

Figure 11-108p, Figure 11-108q, and Figure 11-108r together show an example of how an SBP responder
assigns a sensing availability window from the received Availability Window element of the SBP initiator.

of1|1]ojo|1|1]|1]|o]o|o|ojo|ojo|ol1|1(0|0] time

—
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Figure 11-108p—Example of a bitmap with 200 TU periodicity signaled in the
ISTA Availability Window element by an SBP initiator
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Figure 11-108q—Example of mapping of an SBP initiator’s availability bitmap
to an SBP responder’s TSF
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Figure 11-108r—Example of how an SBP responder assigns an Availability Window
to an SBP initiator

An SBP responder shall reject a request from an SBP initiator by setting the Status Code field in the SBP
Response frame to REQUEST DECLINED or REJECTED WITH _SUGGESTED SENSING PARAME-
TERS if the SBP responder cannot assign the SBP initiator to a sensing availability window that overlaps
with a 10 TUs interval in which the SBP initiator is available (as signaled by the ISTA Availability Window
element in the SBP Request frame).

If the SBP responder rejects a request from an SBP initiator by setting the Status Code field in the SBP
Response frame to REJECTED WITH SUGGESTED SENSING PARAMETERS, the SBP responder
may include an RSTA Availability Window element in the SBP Response frame. The RSTA Availability
Information field in the RSTA Availability Window element shall contain one or more Availability Window
Information fields. Each Availability Window Information field represents a sensing availability window
that the SBP responder may assign to that SBP initiator if requested by the SBP initiator. The Availability
Window Broadcast Format field of the Header field in the RSTA Availability Information field of the RSTA
Availability Window element shall be set to 0.

If the Report Timestamp field within the received SBP Request frame is equal to 1, and if the Status Code
field within the corresponding SBP Response frame is set to SUCCESS,

— If the SBP responder is the sensing transmitter, the SBP responder shall set the Report Timestamp
field within the Sensing Measurement Request frame sent to the sensing responder(s) acting as the
sensing receiver(s) to 1 to initiate a sensing procedure used to satisfy an SBP request.

— If the SBP responder is the sensing receiver, the SBP responder shall include the Reference Time-
stamp field in the Sensing Measurement Report Control field and indicate its presence by setting the
Timestamp Present field in the Presence and Control Bitmap field to 1.

11.55.2.3 Reporting

Upon receipt of an MLME-SBPREPORT .request primitive, the SBP responder shall initiate the SBP report-
ing procedure by transmitting a Sensing Measurement Report frame to the SBP initiator indicated by the
PeerSTAAddress parameter.

The SBP initiator shall be present in the sensing availability window assigned by the SBP responder if it
intends to receive Sensing Measurement Report frames from the SBP responder obtained as a result of TB
sensing measurement exchanges in the corresponding sensing availability window.

The SBP reporting procedure may commence a SIFS after the last phase of a TB sensing measurement
exchange corresponding to the sensing measurement session initiated by the SBP responder, if the transmis-
sion of at least one Sensing Measurement Report frame does not exceed the acquired TXOP. If a longer
transmission time is needed, then the approach of the SBP reporting allows the scheduling of one or more
channel accesses within the assigned sensing availability window to complete the transmission. If the
acquired TXOP consists of more than one TB sensing measurement exchange corresponding to the sensing
measurement session initiated by the SBP responder, the SBP reporting procedure may commence a SIFS
after the last phase of the last TB sensing measurement exchange in the TXOP corresponding to the sensing
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measurement session initiated by the SBP responder. If the assigned sensing availability window consists of
more than one TXOP, then the approach of the SBP reporting allows the scheduling of one or more channel
accesses within the assigned sensing availability window to complete the transmission.

In the SBP reporting procedure, the SBP responder may transmit sequentially (i.e., a SIFS separated) multi-
ple Sensing Measurement Report frames to the SBP initiator. A Sensing Measurement Report frame may
include one or more Sensing Measurement Report Container fields to convey to the SBP initiator the sensing
measurement reports of the corresponding sensing measurement exchange, each of the Sensing Measure-
ment Report Container fields contains either a sensing measurement report generated by a sensing receiver
corresponding to the sensing measurement exchange, or a segment of the measurement report generated by a
sensing receiver corresponding to the sensing measurement exchange.

In the SBP reporting procedure, the SBP responder may transmit sequentially (i.e., a SIFS separated) one or
more A-MPDUs, each carrying multiple Sensing Measurement Report frames.

11.55.2.4 Termination

An SBP procedure may be terminated by the SBP initiator by transmitting an SBP Termination frame at any
time. An SBP procedure may be terminated by the SBP Responder by transmitting an SBP Termination
frame at any time, if the SBP initiator is associated with the SBP responder. If the SBP responder intends to
terminate an SBP procedure with an SBP initiator that is not associated with, the SBP responder should
transmit an SBP Termination frame during the sensing availability window in which the SBP initiator is
present.

If the SBP responder transmits an SBP Termination frame or receives an SBP Termination frame from the
SBP initiator, or after the expiry of the SBP procedure expiry timer, the SBP responder should terminate cor-
responding sensing measurement session(s) with all the sensing responders, except for the SBP initiator if
the SBP initiator is also a sensing responder, identified by the Measurement Session ID(s) associated with
the sensing procedure(s) triggered by the terminated SBP procedure(s).

NOTE 1—If the SBP initiator is also a sensing responder for the sensing procedure used by the SBP responder to satisfy
the SBP request, the termination of the SBP procedure automatically indicates the termination of the corresponding sens-
ing measurement session between the SBP initiator (sensing responder of the sensing measurement session) and the SBP
responder (sensing initiator of the sensing measurement session) for the sensing procedure used by the SBP responder to
satisfy the SBP request.

If the SBP responder intends to terminate an SBP procedure due to unsuccessful or terminated sensing mea-
surement sessions with the sensing responders, and if either the Mandatory Number Of Responders field or
the Mandatory Preferred Responder field in the SBP Request frame that requested this SBP procedure is
equal to 1, the SBP responder may set the SBP Error Status field to 1 and include the SBP Parameters ele-
ment in the SBP Termination frame.

If any of the BSS parameters has changed since the SBP procedure was established with an unassociated
STA acting as an SBP initiator (e.g., TPE and/or disabled subchannel bitmap) the SBP responder (i.e., AP)
shall send SBP Termination frame to explicitly terminate the SBP procedure and correspondingly shall send
Sensing Measurement Termination frame(s) to all sensing responders involved in this SBP procedure to
explicitly terminate the sensing measurement session(s) (see 11.55.1.6). The unassociated STA acting as an
SBP initiator shall not reestablish a new SBP procedure prior to receiving a beacon frame from that SBP
responder (i.e., AP).

NOTE 2—1In case the SBP initiator is also a sensing responder for this SBP setup then the SBP responder can transmit
either a SBP Termination frame during the sensing availability window or a Sensing Measurement Termination frame
outside of the sensing availability window, whichever occurs first.
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If the SBP responder of an SBP request that has resulted in a received SBP Response frame with the Status
Code field equal to SUCCESS is not able to satisfy required parameters specified in the corresponding SBP
Request frame after the SBP Response frame was sent, it shall issue an MLME-SBPTERMINA-
TION.request primitive that resulted in the transmission of an SBP Termination frame to the SBP initiator.
The Measurement Session ID Indication field within the Sensing Measurement Termination frame sent by
the SBP responder shall be identical to the Measurement Session ID Indication field within the correspond-
ing SBP Response frame.

11.55.3 DMG sensing procedure

11.55.3.1 Overview

The DMG sensing types include monostatic sensing, bistatic sensing, multistatic sensing, coordinated
monostatic sensing, coordinated bistatic sensing, and passive sensing.

In monostatic sensing, the sensing transmitter and the sensing receiver are the same STA.
In bistatic sensing, the sensing transmitter and the sensing receiver are two distinct STAs.

In multistatic sensing, the sensing transmitter and more than one sensing receivers are distinct STAs. For
example, one sensing transmitter and two sensing receivers.

In passive sensing, the STA receives PPDUs transmitted by one or more STAs that are not necessarily
intended for DMG sensing (such as DMG Beacon frames).

Coordinated monostatic sensing is an extension of monostatic sensing, by coordinating several monostatic
sensing responders. In coordinated monostatic sensing, the transmissions by one or more devices that per-
form monostatic sensing are coordinated by a DMG AP or DMG PCP.

Coordinated bistatic sensing is an extension of bistatic sensing, by coordinating multiple sensing responders
by one sensing initiator.

The DMG sensing procedure defines sensing operations between a single sensing initiator and one or more
sensing responders. It comprises one or more of the following: DMG sensing capabilities exchange
(11.55.3.3), DMG sensing measurement session (11.55.3.4), DMG sensing burst (11.55.3.5), DMG sensing
measurement exchange (11.55.3.6), and DMG sensing measurement termination (11.55.3.8).

A DMG sensing procedure may be composed of multiple DMG sensing bursts that may be composed of
multiple DMG sensing measurement exchanges.

NOTE—Measurements over a certain time period are required to compute the Doppler frequency shift. The occupancy
time per channel access cannot exceed the TXOP limit. If a longer measurement time is needed, then the approach of the
DMG sensing burst allows scheduling of the multiple channel accesses to collect measurements for the Doppler fre-
quency shift computation.

A sensing responder may participate in several DMG sensing measurement sessions containing multiple and
possibly overlapping DMG sensing bursts.

A sensing initiator may initiate several DMG sensing measurements containing multiple DMG sensing
bursts with multiple and possibly overlapping sets of sensing responders.
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A sensing initiator may instruct the sensing responder in the sensing receiver role or in the sensing receiver
and sensing transmitter role to report at the DMG sensing measurement exchange, and/or it may instruct the
sensing responder to accumulate the results and report once per DMG sensing burst.

Figure 11-108s illustrates a DMG sensing procedure with an AP performing DMG sensing measurements
with three non-AP STAs, which are identified by their MAC addresses A, B, and C. The example starts with
a DMG sensing capabilities exchange performed between the AP and STAs A, B, and C that establishes a
sensing session identified by AID 1, AID 2, and AID 3, respectively.

DMG sensing measurement sessions are then performed, defining sets of operational parameters. The AP
establishes with STA A and STA B a set of operational parameters that is assigned a DMG Measurement
Session ID equal to 1, and it establishes with STA A and STA C another set that is assigned a DMG
Measurement Session ID equal to 2. Operational parameters identified with the same DMG Measurement
Session ID may be different among the involved STAs, except the intraburst and interburst intervals. These
intervals (interburst and intraburst) for both STAs are equal as per the equal DMG Measurement Session ID.

After establishing the DMG sensing measurement session, DMG sensing measurement exchanges are
performed. DMG sensing measurement exchanges are grouped into DMG sensing bursts. Each DMG
sensing burst is identified by a Measurement Burst ID that is unique per DMG Measurement Session ID.
Figure 11-108s presents two bursts (with Measurement Burst ID equal to 1 and Measurement Burst ID equal
to 2) of the DMG Measurement Session ID equal to 1, and two bursts (with Measurement Burst ID equal to
1 and Measurement Burst ID equal to 2) of the DMG Measurement Session ID equal to 2.

Two DMG sensing bursts belonging to the DMG Measurement Session ID equal to 1 are performed with the
intraburst interval equal to T1 and the interburst interval equal to T2. Another two DMG sensing bursts
belonging to the DMG Measurement Session ID equal to 2 are performed with different burst parameters—
an intraburst interval equal to T3 and an interburst interval equal to T4.

The Sensing Exchange SN uniquely identifies the DMG sensing measurement exchange per the Measure-
ment Burst ID. There are 3 DMG sensing measurement exchanges in each burst, which have Sensing
Exchange SNs equal to 1, 2, and 3.
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Figure 11-108s—DMG sensing procedure with three sensing responders
11.55.3.2 Dependencies and timing related parameters
Implementation of DMG sensing is optional for a DMG STA.
A DMG STA in which dot]l IDMGSensingMsmtImplemented is:
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— False, shall set the Sensing support field of the Short DMG Sensing Capabilities field in the DMG
Sensing Short Capabilities element to 0 (9.4.2.336).

— True, is defined as a STA that supports DMG sensing. The STA:

1) Shall set the Sensing support field of the Short DMG Sensing Capabilities field in the DMG
Sensing Short Capabilities element to 1 (9.4.2.336).

2) Should use the timing related parameters defined in Table 11-33c.

Table 11-33c—DMG sensing procedure timing related parameters

Parameter Value Description

aDMGSensingProcedureExpiry | 10s The time limit for which a DMG sensing measurement
session remains active if no frames are exchanged
between its sensing initiator and sensing responder.

11.55.3.3 DMG sensing capabilities exchange

DMG sensing capabilities include the types of DMG sensing and the roles the STA may assume for each of
the supported DMG sensing types. The DMG Sensing Short Capabilities element (see 9.4.2.336) and the
DMG Sensing Capabilities element (see 9.4.2.334) contain the sensing capabilities of a DMG STA.

A sensing capable DMG AP or DMG PCP shall convey the DMG Sensing Short Capabilities element in the
DMG Beacon and Announce frames. A sensing capable DMG STA shall include the DMG Sensing Capa-
bilities element (see 9.4.2.334) in probe and association frames.

DMG Sensing Beam Descriptor element (see 9.4.2.335) includes a set of descriptors of the beam patterns of
a DMG STA. A sensing capable DMG AP or DMG PCP shall include the DMG Sensing Beam Descriptor
element in at least one of DMG Beacon, Announce, Probe Response, and (Re)Association Response frames.
A sensing capable DMG STA shall include the DMG Sensing Beam Descriptor element in at least one of
Probe Request and (Re)Association Request frames.

A DMG sensing session is established when a DMG STA and a DMG AP or DMG PCP have completed an
association.

The DMG AP or DMG PCP may set up the DMG sensing measurement with a non-AP and non-PCP DMG
STA capable of one of the DMG sensing types.

The DMG AP or DMG PCP shall not initiate the DMG sensing measurement session with a non-AP and
non-PCP DMG STA if the DMG STA is not capable of at least one of the DMG sensing types.

To coordinate more than one sensing responder, the sensing initiator of a DMG sensing procedure shall be a
DMG AP or DMG PCP.

The sensing initiator may be capable to take the roles of sensing transmitter, sensing receiver, both sensing
transmitter and sensing receiver, or none of them.

A sensing responder may be capable of one or more of the following roles: Sensing receiver, sensing trans-
mitter, and both sensing transmitter and sensing receiver.

A sensing initiator of the DMG sensing types:
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— Monostatic or coordinated monostatic shall be capable to take the roles of both sensing transmitter
and sensing receiver, or neither of them.

— Bistatic or coordinated bistatic shall be capable of the sensing transmitter role, the sensing receiver
role, or both of them.

— Multistatic shall be capable of the sensing transmitter role.

A sensing responder of the DMG sensing types:

— Monostatic or coordinated monostatic shall be capable to take the roles of both sensing transmitter
and sensing receiver.

— Bistatic or coordinated bistatic shall be capable of the sensing transmitter role, the sensing receiver
role, or both of them.

— Multistatic shall be capable of the sensing receiver role.

The Beam Azimuth, Beam Elevation, Azimuth Beamwidth, and Elevation Beamwidth fields within the
Beam Descriptor field shall be reported in earth coordinates if the Earth Coordinates field within the Short
DMG Sensing Capabilities field is equal to 1, and in an arbitrary STA’s coordinate system if the Earth Coor-
dinates field is equal to 0.

11.55.3.4 DMG sensing measurement session

The DMG sensing measurement session is a procedure that allows a sensing initiator and a sensing
responder to exchange and agree on operational parameters associated with DMG sensing bursts and DMG
sensing measurement exchanges. Operational parameters may include intraburst and interburst schedule,
number of DMG sensing measurement exchanges per burst, roles of sensing initiator and sensing responder,
DMG sensing type, DMG sensing measurement report types, and other parameters. Operational parameters
agreed between the sensing initiator and the sensing responder are assigned a DMG Measurement Session
ID.

The sensing initiator and sensing responder may:
— Perform DMG beamforming training before the DMG sensing measurement session procedure.

— Perform an FTM procedure (see 11.21.6) to obtain the distance between them and their relative ori-
entation prior to DMG sensing measurement session.

To establish a DMG sensing measurement session, the SME of a sensing initiator shall issue an MLME-
DMG-SENSMSMTSESSION.request primitive that results in the transmission of a DMG Sensing
Measurement Request frame to the sensing responder. The DMG Sensing Measurement Request frame shall
contain a DMG Sensing Measurement Session element.

The sensing initiator shall set the:

— DMG Measurement Session ID field within the DMG Measurement Session ID Indication field of
the DMG Sensing Measurement Request frame to a unique value identifying the measurement.

— Report Type field to the type of report to be used in the measurement if feedback is provided (see
Table 9-417ad).

In the DMG Sensing Measurement Session element, the sensing initiator shall set the Sensing Type field to
the sensing type to be used in the measurement. The sensing initiator shall not request a sensing type that the
sensing responder has not indicated it is capable of, in the DMG Sensing Capabilities element (see
9.4.2.334). For a sensing type of bistatic, the RX Initiator field is set to 1 to indicate that the sensing initiator
is the sensing receiver in the bistatic measurements. It is set to O if the sensing initiator is the sensing
transmitter in the bistatic measurements.
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If the sensing initiator has set the Report Type field to either DMG Sensing Image Range-Doppler, DMG
Sensing Image Doppler-Direction, DMG Sensing Image Range-Doppler Direction or Target, the sensing
initiator may set the Multiple Golay field to 1 to request measurement with different Golay sequences per
each DMG sensing measurement exchange.

With the polarization information contained in the Beam Descriptor field of DMG Sensing Beam Descriptor
element (see 9.4.2.335), the sensing initiator could request polarization sensing by setting the beam indices
in the TX Beam List subelement and RX Beam List subelement to obtain the co-polarization (e.g.,
horizontally polarized-horizontally polarized and vertically polarized-vertically polarized when linear
polarization is adopted) and cross-polarization (e.g., horizontally polarized-vertically polarized and
vertically polarized-horizontally polarized when linear polarization is adopted) sensing results for the DMG
sensing types—bistatic, coordinated bistatic, and multistatic. If the DMG sensing type is equal to
coordinated monostatic, only the TX Beam List subelement is present in the DMG Sensing Measurement
Session element (see 9.4.2.337). A sensing initiator could realize the polarization sensing, by setting the
Polarization Sensing field in the Measurement Session Control field of the DMG Sensing Measurement
Session element to 1, to indicate polarization sensing by the sensing responder(s) for all the beams indicated
in the TX Beam List subelement.

During the measurement, the sensing initiator shall set the beam list in the following:
— TX Beam List subelement to the list of beams that are used by the sensing transmitter.

— RX Beam List subelement to the list of beams that are used by the sensing receiver.

Each beam index in the TX Beam List and RX Beam List subelements is an index of the beam descriptors
the sensing transmitter and sensing receiver published in their DMG Sensing Beam Description elements for
transmit and receive, respectively. If the Sensing Type field within the DMG Sensing Measurement Session
element is equal to Coordinated Monostatic, the RX Beam List subelement is not present.

For coordinated monostatic sensing:

— If the sounding phase happens in parallel, the sensing initiator should assign the transmit beams to
different sensing responders (e.g., to avoid interference across multiple sensing responders) by
setting the TX Beam List subelement in the DMG Sensing Measurement Session element in the
DMG Sensing Measurement Request frame.

— Any PPDU shall be constructed according to non-EDMG or EDMG PHY specifications. Sensing
with a TRN field in a PPDU is an optional mode for the coordinated monostatic sensing.

If present, the Peer Orientation field contains the azimuth, elevation, and range of the sensing responder as
measured by the sensing initiator. If present, the LCI field contains the location of the sensing initiator.

The Azimuth and Elevation fields in the Peer Orientation field within the DMG Sensing Measurement Ses-
sion element shall be reported in earth coordinates, if the Earth Coordinates field in the Short DMG Sensing
Capabilities field sent by the sensing initiator is equal to 1, and in an arbitrary sensing initiator’s coordinate
system, if the Earth Coordinates field is equal to 0.

The sensing initiator may include a DMG Sensing Scheduling subelement in the Optional Subelements field
within the DMG Sensing Measurement Request frame. If the SP field is equal to 0 in the Measurement
Session Control field (Figure 9-1074cf), the DMG Sensing Scheduling subelement contains the scheduling
of the measurement as proposed by the sensing initiator. The sensing initiator shall set the:

—  Start Of Burst field to the time of the start of the burst in the unit of microseconds.

— Intraburst Interval field to the time between the start of successive DMG sensing measurement
exchanges in a burst.
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— Interburst Interval field to the time between the start of successive bursts.

— Number TX Beams Per Exchange field to the number of TX AWV patterns to be used in each DMG
sensing measurement exchange.

— Repeat Per Exchange field to the number of times the sensing transmitter goes through the Number
TX Beams Per Exchange within the DMG sensing measurement exchange (see 11.55.3.6.3).

If the SP field is equal to 1 in the Measurement Session Control field (Figure 9-1074cf), the DMG Sensing
Scheduling subelement and the Extended Schedule element (9.4.2.130) contain the scheduling of the mea-
surement as proposed by the sensing initiator. The AllocationType field in the Allocation field of the
Extended Schedule element (Figure 9-639) shall be set to SP for DMG sensing. The Source AID field in the
Allocation field of the Extended Schedule element shall be set to 0, indicating a DMG AP or DMG PCP as
the sensing initiator. The Destination AID field in the Allocation field of the Extended Schedule element
shall be set to the AID of the sensing responder scheduled by the sensing initiator to participate in the DMG
sensing measurement exchanges during the airtime allocation.

The sensing initiator shall set the:
— Allocation Start For DMG Sensing field to the time of the start of the burst in the unit of microsec-
ond. Every DMG sensing burst starts at

TBTT offset = Allocation Start For DMG Sensing — (Allocation Start ;;)r DMG Sensing—‘ x BIL.

— Distance Between DMG Sensing Bursts field to the number of beacon intervals between the start of
successive bursts.

— Allocation Block Period field to the time measured in the number of beacon intervals between the
start of successive DMG sensing measurement exchanges in the burst.

— Number Of Blocks field to the number of DMG sensing measurement exchanges in the burst.

— Allocation Block Duration field equal to the time allocated for a DMG sensing measurement
exchange.

— Number TX Beams Per Exchange field to the number of TX AWYV patterns to be used in each DMG
sensing measurement exchange.

— Repeat Per Exchange field to the number of times the sensing transmitter goes through the Number
TX Beams Per Exchange within the DMG sensing measurement exchange (see 11.55.3.6.3).

After receiving a DMG Sensing Measurement Request frame, the MLME of the sensing responder shall
validate the frame and issue an MLME-DMG-SENSMSMTSESSION.indication primitive. Upon reception
of an MLME-DMG-SENSMSMTSESSION.indication primitive, the SME of the sensing responder shall
issue an MLME-DMG-SENSMSMTSESSION.response primitive that results in the transmission of a DMG
Sensing Measurement Response frame to the sensing initiator that transmitted the DMG Sensing
Measurement Request frame.

The sensing responder shall set the:

— DMG Measurement Session ID field in the DMG Sensing Measurement Response frame to the value
set in this field in the DMG Sensing Measurement Request frame sent by the sensing initiator.

— Status Code field in the DMG Sensing Measurement Response frame to:
1) SUCCESS, if it accepts the DMG measurement session request.

2) REJECTED WITH SUGGESTED SENSING PARAMETERS, if it rejects the request but
accepts the schedule that is included in the DMG Sensing Scheduling subelement included in
the DMG Sensing Measurement Session element.

3) REQUEST DECLINED if it rejects the request.
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The sensing responder shall set the Sensing Type and RX Initiator fields to the same value that was in the
DMG Sensing Measurement Session element within the DMG Sensing Measurement Request frame. If
present:

— The Peer Orientation field contains the azimuth and elevation of the sensing initiator as measured by
sensing responder.

— The LCI field contains the location of the sensing initiator.

The Azimuth and Elevation fields in the Peer Orientation field within the Measurement Session Control
field shall be reported in earth coordinates, if the Earth Coordinates field in the Short DMG Sensing Capa-
bilities field sent by the responder, is equal to 1, and in an arbitrary sensing responder coordinate system, if
the Earth Coordinates field is equal to 0.

If the sensing initiator has set the Report Type field in the DMG Sensing Measurement Session element
equal to the values 3, 5, 6, or 7 (that is, the values indicating Doppler reporting), the sensing responder shall
include a Burst Response Delay subelement in the DMG Sensing Measurement Session element with the
Burst Response Delay field set to the time in milliseconds it needs to calculate the response to the DMG
sensing burst defined in the sensing initiator’s DMG Sensing Measurement Session element.

If the sensing responder indicated REJECTED WITH SUGGESTED_SENSING PARAMETERS, the
DMG Sensing Scheduling subelement indicates the proposed schedule from the sensing responder.

Upon reception of a DMG Sensing Measurement Response frame with the Status Code equal to
REQUEST DECLINED, the sensing initiator should not transmit a new DMG Sensing Measurement
Request frame within the time indicated in the Decline Duration field.

Upon reception of a DMG Sensing Measurement Response frame, the MLME of the sensing initiator shall
validate the frame and issue an MLME-DMG-SENSMSMTSESSION.confirm primitive.

The sensing initiator requests a DMG sensing measurement session separately with each sensing responder.
Operational parameters established upon session negotiation are identified by the DMG Measurement Ses-
sion ID. The same DMG Measurement Session ID may be asserted to the agreement with different sensing
responders if the sensing initiator schedules to address the sensing responders in the same DMG sensing
measurement exchanges.

11.55.3.5 DMG sensing burst

A DMG sensing burst is a set of scheduled DMG sensing measurement exchanges so that the overall time
that it takes to complete all DMG sensing measurement exchanges within each DMG sensing burst is less
than the time difference between the start of consecutive DMG sensing bursts. One or more sensing
responders may be scheduled for sensing within a DMG sensing burst.

To enable low velocity Doppler shift measurements, a set of repeated measurements over a long period may
be needed. A DMG sensing burst enables such measurement.

The sensing initiator shall:

— Start the DMG sensing measurement exchanges organized in the measurement burst, if an MLME-
DMG-SENSMSMTSTART.confirm primitive with the ResultCode equal to SUCCESS is received.

— Assign to each measurement burst a Measurement Burst ID. The Measurement Burst ID shall be
unique within the range of the Measurement Burst ID field per a DMG Measurement Session ID (see
9.3.1.26.5).
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— Each DMG sensing burst shall be composed of Number Of Exchanges Per Burst DMG sensing mea-
surement exchanges. The beginning of each DMG sensing measurement exchange shall be separated

from the beginning of the previous DMG sensing measurement exchange by an Intraburst Interval
time.

— Address each sensing responder associated with the DMG Measurement Session ID at each DMG
sensing measurement exchange of the burst. The sensing initiator shall access the medium to trans-
mit a DMG Sensing Request frame or a BRP frame to each sensing responder at each DMG sensing
measurement exchange in a burst. For each sensing responder, the time of the first access in a DMG
sensing measurement exchange shall be separated by an Intraburst Interval time from the first access
in the previous DMG sensing measurement exchange.

— Each DMG sensing measurement exchange in a burst is assigned a Sensing Exchange SN. The Sens-
ing Exchange SN shall be unique per a Measurement Burst ID. The Sensing Exchange SN in a mea-
surement burst shall increment sequentially. The first DMG sensing measurement exchange of the
measurement burst shall have Sensing Exchange SN equal to 1.

The DMG Sensing Request frames sent to the different sensing responders in a DMG sensing measurement
exchange shall be indicated with the same Measurement Burst ID, DMG Measurement Session ID, and
Sensing Exchange SN.

If the value of the Report Type field in the DMG Measurement Session element (9.4.2.337) that is
associated with the burst is equal to 3, 5, 6, or 7 (report types containing Doppler measurements) the sensing
initiator shall follow the following rules:

— The DMG sensing measurement exchanges included in the measurement should not contain a
reporting phase except for the first or last DMG sensing measurement exchange in a burst. The DMG
sensing measurement exchange containing the reporting phase may require separate medium access.
The value in the Number Of Exchanges Per Burst does not include the DMG sensing measurement
exchange intended for the reporting.

— The values of the following fields in the DMG Sensing Request frame transmitted to the same
sensing responder shall be the same among all DMG sensing exchanges belonging to the same
Measurement Burst ID:

— Sensing Type

— First Beam Index

— Num Of PPDUs In Exchange

— RX TRN-Units Per Each TX TRN-Unit
— EDMG TRN-Unit P

— EDMG TRN-Unit N

— TRN field Sequence Length

— BW

— Num Of Absent Exchanges

The number of STAs in a DMG sensing measurement exchange may vary among the DMG sensing
exchanges belonging to the same Measurement Burst ID. In this case, STA ID, EDMG TRN Length and
EDMG TRN-Unit M in different DMG sensing exchanges shall vary accordingly.

At the successful transmission of the DMG Sensing Measurement Response frame, the sensing responder
that is part of the DMG measurement session of the burst shall be available at the medium on the DMG sens-
ing measurement exchanges at the time scheduled by the sensing initiator (see 11.55.3.4).

During a DMG sensing burst, the sensing transmitter and the sensing responder shall follow the rules of the
DMG sensing measurement exchanges of different DMG sensing types defined in the subclauses
11.55.3.6.2, 11.55.3.6.3, 11.55.3.6.4, and 11.55.3.6.5.
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Figure 11-108t illustrates a DMG sensing burst when an AP performs a DMG sensing procedure with two
non-AP STAs, which are identified by their MAC addresses A and B. The example starts with the establish-
ment of a DMG sensing session between the AP and STAs A and B that is identified by AID 1 and AID 2,
respectively.
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Figure 11-108t—Example of a DMG sensing burst

DMG sensing measurement session procedures are then performed, defining sets of operational parameters.
The AP establishes a set, with STA A and STA B, that is assigned a DMG Measurement Session ID set to 1.
Operational parameters identified with the same DMG Measurement Session ID may be different among the
involved STAs, besides the intraburst and interburst intervals. The intervals (interburst and intraburst) for
both STAs are equal as per the equal DMG Measurement Session ID.

After the DMG measurement session is established, DMG sensing measurement exchanges are performed.
DMG sensing measurement exchanges are grouped in DMG sensing bursts. Each DMG sensing burst is
identified by the Measurement Burst ID. It is unique per DMG Measurement Session ID. The figure presents
two bursts (with Measurement Burst ID equal to 1, and Measurement Burst ID equal to 2 with a DMG
Measurement Session ID equal to 1). Two DMG sensing bursts are performed with the intraburst interval
equal to T1 and the interburst interval equal to T2.

The Sensing Exchange SNs uniquely identify the DMG sensing measurement exchange per the
Measurement Burst ID. There are 3 DMG sensing measurement exchanges in each burst, which have
Sensing Exchange SNs equal to 1, 2, and 3. The DMG sensing measurement exchanges include the initiation
and sounding phases and do not include the reporting phase. DMG sensing results are aggregated and
reported for each burst.

The report phase is delayed by the time it takes for the sensing responder to calculate the reported result.
During the reporting phase, the AP separately polls the sensing responder and obtains the report. Each DMG
sensing report is identified with the sensing responder’s MAC Address and AID with the DMG Measure-
ment Session ID and Measurement Burst ID.

The sensing initiator and sensing responder may perform an FTM procedure (see 11.21.6.4) to obtain the
distance and relative orientation between the STAs for each DMG sensing burst.

11.55.3.6 DMG sensing measurement exchange

11.55.3.6.1 General

The SME of the sensing initiator shall initiate a DMG sensing measurement exchange by issuing an MLME-
DMG-SENSMSMTSTART.request that shall include a list of peer STA addresses and parameters of the
DMG Sensing Request frame for each of the STAs.
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A DMG sensing measurement exchange:

— Is limited to one TXOP or SP. The SP shall be used if the SP field is equal to 1 in the Measurement
Session Control field of the DMG Sensing Measurement Session element (9.4.2.337). Otherwise, the
SP shall not be used.

— Belongs to one DMG Measurement Session ID.

— Includes the following phases: Initiation phase, sounding phase, and reporting phase. The sounding
phase is mandatory; the initiation and reporting phases are optional.

— Is identified with the Sensing Exchange SN. The Sensing Exchange SN shall be sequential in
increasing order. The Sensing Exchange SN shall be unique in range.

— May belong to a DMG sensing burst. The Sensing Exchange SN shall be unique per the Measure-
ment Burst ID.

DMG sensing measurement exchanges of the DMG sensing types:
— Monostatic and bistatic may contain an initiation phase.

— Coordinated monostatic, coordinated bistatic, and multistatic shall contain an initiation phase.

The reporting phase is mandatory if the sensing responder is either in the sensing receiver role, or in the
sensing transmitter and sensing receiver role.

The sensing initiator may update the transmit beams assigned to the sensing responder in DMG Sensing
Measurement Request frame by setting the Updated TX Beam List field in the TDD Beamforming Informa-
tion field in the DMG Sensing Request frame.

11.55.3.6.2 Coordinated monostatic DMG sensing measurement exchange

11.55.3.6.2.1 General

A coordinated monostatic DMG sensing measurement exchange is a DMG sensing measurement exchange
of a DMG sensing procedure of sensing type coordinated monostatic. It can be performed in two modes:
sequential and parallel. It includes an initiation phase, a sounding phase, and may include a reporting phase.

A coordinated monostatic DMG sensing measurement exchange is initiated by the sensing initiator with the
transmission of a DMG Sensing Request frame(s) and the reception of DMG Sensing Response frame(s)
from the sensing responders. It is then followed by the sounding phase in which DMG monostatic sensing
PPDUs are transmitted and received by the sensing responder(s).

The measurement covers the number of transmit AW Vs indicated by the Number TX Beams Per Exchange
field within the DMG Sensing Scheduling subelement of the DMG Sensing Measurement Session element
(see 9.4.2.337).

The sensing initiator shall determine the parameters of the DMG monostatic sensing PPDUs transmitted and
received by the sensing responders in a way that is compatible with the sensing responders’ capabilities and
covers all the desired transmit beams indicated in TX Beam List subelement (see Figure 9-1074cj). The first
beam used by the sensing responders to transmit and receive DMG monostatic sensing PPDUs in a DMG
sensing measurement exchange is indicated by the First Beam Index field. The sensing responders shall
cycle through the Number TX Beams Per Exchange beams to transmit and receive the DMG monostatic
sensing PPDUs. If the Repeat Per Exchange field of the DMG Sensing Scheduling subelement (Ng,) is
greater than 1, the sensing responder shall repeat the Number TX Beams Per Exchange Beams in each DMG
sensing measurement exchange N, times.
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If the Polarization Sensing field within the Measurement Session Control field in the DMG Sensing Mea-
surement Session element is equal to 1, sensing responders shall transmit and receive DMG monostatic
sensing PPDUs with different transmitting/receiving polarization combinations to receive co-polarization
and cross-polarization sensing results for all the beams indicated in the TX Beam List subelement.

All the DMG monostatic sensing PPDUs transmitted and received by the sensing responders shall be
separated by SBIFS. If a report is configured in the DMG sensing measurement exchange, the sensing
responders shall report no longer than SIFS after their last DMG monostatic sensing PPDU or after the
polling by the sensing initiator. The report may be based on Channel Measurement Feedback elements or
DMG Sensing Report elements. The presence and type of the report is indicated by the Report Control field
of the DMG Sensing Report Control element.

The number of sensing responders in each coordinated monostatic DMG sensing measurement exchange of
the same DMG Measurement Session ID may be different.

11.55.3.6.2.2 Sequential coordinated monostatic DMG sensing measurement exchange

In a sequential coordinated monostatic DMG sensing measurement exchange, the following rules apply:

— The sensing initiator shall interact with each intended sensing responder one by one in order of the
STA ID field of the DMG Sensing Request frame.

— For each sensing responder, the sequential coordinated monostatic DMG sensing measurement
exchange shall include an initiation phase, a sounding phase, and a reporting phase.

— In the initiation phase, the sensing initiator shall send a DMG Sensing Request frame to a
sensing responder to request it to participate in the coordinated monostatic DMG sensing
measurement exchange. The Monostatic Sounding Mode field within the TDD Beamforming
Information field in the DMG Sensing Request frame shall be set to 1 to identify the sequential
mode. The sensing responder shall not respond with the DMG Sensing Response frame to the
sensing initiator later than a SIFS after the request.

— In the sounding phase, the sensing responder shall transmit the first DMG monostatic sensing
PPDU no later than a SIFS after the DMG Sensing Response frame. DMG monostatic sensing
PPDUs transmitted by the same sensing responder shall be separated by a SBIFS. If the Sensing
Exchange SN field of the TDD Beamforming Information field in the DMG Sensing Request
frame is equal to 1, the DMG monostatic sensing PPDUs shall cover the number of transmitting
AWV indicated by the Num Of TX Beams In Exchange field and the times of repetition
indicated by the Repeat Per Exchange field in the DMG Sensing Scheduling subelement within
the DMG Sensing Measurement Session element. The duration of the transmission of the DMG
monostatic sensing PPDUs including the SBIFS shall be equal to the Sounding Duration field of
the DMG Sensing Measurement Exchange Duration element delivered by the sensing responder
within the DMG Sensing Measurement Response frame. If the Sensing Exchange SN field of the
TDD Beamforming Information field within the DMG Sensing Request frame is equal to 7 (i >
1), the DMG monostatic sensing PPDUs shall cover the number of transmitting AWV indicated
by the Num Of TX Beams In Exchange field and the times of repetition indicated by the Num Of
Repeat In Exchange field in the TDD Beamforming Information field within the DMG Sensing
Request frame with Sensing Exchange SN field is equal to i — 1. The duration of the transmission
of the DMG monostatic sensing PPDUs including the SBIFS shall be equal to the Sounding
Duration field of the DMG Sensing Response frame of the DMG Sensing Measurement
Exchange with the Sensing Exchange SN field set to i — 1.

— In the reporting phase, if the report is needed (see 9.4.2.337), the sensing responder shall send a
DMG Sensing Measurement Report frame to the sensing initiator no later than a SIFS after the
last DMG monostatic sensing PPDU. If the Sensing Exchange SN field of the TDD
Beamforming Information field in the DMG Sensing Request frame is equal to 1, the duration of
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the transmission of the DMG Sensing Measurement Report frame shall be equal to the Report
Duration field of the DMG Sensing Measurement Exchange Duration element delivered by the
sensing responder in the DMG Sensing Measurement Response frame. If the Sensing Exchange
SN field of the TDD Beamforming Information field in the DMG Sensing Request frame is
equal to i (i > 1), the duration of the transmission of the DMG Sensing Measurement Report
frame shall be set to the Report Duration field of the DMG Sensing Response frame of the DMG
sensing measurement exchange, when the Sensing Exchange SN field is equal to i — 1.

— The sensing initiator shall interact with the next sensing responder no later than a SIFS after the
DMG Sensing Measurement Report frame of the current sensing responder.

The value of the Duration field of the first DMG Sensing Request frame in DMG sensing measurement
exchange i shall be calculated by Equation (11-8a).

Duration” = (N = 1) x Ty + N x Tpgp+ (4N~ 1) x SIFS (11-8a)

N
+ z (Sounding Durationn(if D4 Report Durationn(if 1))

where

N is the value of the Num Of STAs In Exchange field within the DMG Sensing Request frame in
DMG sensing measurement exchange i,

Trgo 1s the TXTIME of a DMG Sensing Request frame,
Trsp is the TXTIME of a DMG Sensing Response frame,

(i-1

Sounding Duration,, ) is the value of the Sounding Duration field of the DMG Sensing Response

frame delivered by the sensing responder n in DMG sensing measurement exchange i — 1 (i >

1). Sounding Durationn(o) is the value of the first Sounding Duration field of the DMG Sens-

ing Measurement Exchange Duration element within the DMG Sensing Measurement
Response frame delivered by sensing responder 7, and

(i-1)

Report Duration,, is the value of the Report Duration field of the DMG Sensing Response frame

delivered by the sensing responder » in DMG sensing measurement exchange i — 1 (i > 1).

Report Durationn(o) is the value of the first Report Duration field of the DMG Sensing Mea-

surement Exchange Duration element within the DMG Sensing Measurement Response frame
delivered by the sensing responder #.

The value of the Duration field of other frames in DMG sensing measurement exchange i shall be calculated
as the subtraction of the duration of the frame and previous interframe space from the preceded value.

Figure 11-108u gives an example of two sequential coordinated monostatic DMG sensing measurement
exchanges. The DMG AP or DMG PCP is the sensing initiator and the two non-AP STAs (STA A and STA
B) are sensing responders. The SP is not used and the measurement results need to be reported. In the DMG
sensing measurement session phase, STA A and STA B delivered the Sounding Duration 0a, Report Dura-
tion Oa, Sounding Duration 0b, and Report Duration 0b of the first DMG sensing measurement exchange to
the sensing initiator by the DMG Sensing Measurement Exchange Duration element within the DMG Sens-
ing Measurement Response frame. In this example, the sensing initiator first interacts with STA A (STA ID
equal to 0) and then with STA B (STA ID equal to 1) in each DMG sensing measurement exchange.
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Figure 11-108u—Coordinated monostatic DMG sensing measurement exchanges,
sequential sounding mode

In Exchange 1, in the initiation phase of STA A, the sensing initiator sends a DMG Sensing Request frame
to STA A and receives a DMG Sensing Response frame from STA A. The DMG Sensing Request frame
activates STA A to be ready to participate in the sounding and reporting phases. The DMG Sensing
Response frame indicates to the sensing initiator the readiness of STA A and the Sounding Duration 1a and
the Report Duration 1a of Exchange 2.

In the first DMG Sensing Request frame, the Monostatic Sounding Mode field is equal to 1 to indicate the
sequential mode and the Duration field is set to the value according to Equation (11-8a). The calculation uti-
lizes the Sounding Duration Oa, Report Duration 0a, Sounding Duration Ob, and Report Duration 0b fields
delivered in the DMG Sensing Measurement Response frame.

In the following sounding phase of STA A, STA A transmits DMG monostatic sensing PPDUs and receives
the reflected signal for sensing measurement. The duration of the transmission of the DMG monostatic
sensing PPDUs including the SBIFS is equal to the Sounding Duration 0a. The measurement in the DMG
monostatic sensing PPDU covers the number of transmit AWV indicated by the Number TX Beams Per
Exchange field and the times of repetition indicated by the Repeat Per Exchange field within the DMG
Sensing Scheduling subelement of the DMG Sensing Measurement Session element.

In the following reporting phase of STA A, STA A sends a DMG Sensing Measurement Report frame to the
sensing initiator. The duration of the transmission of the DMG Sensing Measurement Report frame is equal
to the Report Duration Oa. Then, the sensing initiator proceeds with the initiation phase, sounding phase, and
reporting phase with STA B. In the initiation phase of STA B, the sensing initiator sends a DMG Sensing
Measurement Request frame to STA B and receives a DMG Sensing Response frame from STA B. The
DMG Sensing Response frame transmitted by STA B contains the Sounding Duration 1b and the Report
Duration 1b of Exchange 2.
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In the following sounding phase of STA B, STA B transmits DMG monostatic sensing PPDUs and receives
the reflected signal for sensing measurement. The duration of the transmission of the DMG monostatic sens-
ing PPDUs including the SBIFS is equal to the Sounding Duration Ob. In the following reporting phase of
STA B, STA B sends a DMG Sensing Measurement Report frame with the report to the sensing initiator.
The duration of the transmission of the DMG Sensing Measurement Report frame is equal to the Report
Duration 0b.

In Exchange 2, the Duration field of the first DMG Sensing Request frame is set based on Equation (11-8a),
which utilizes the Sounding Duration 1a, Report Duration 1a, Sounding Duration 1b, and Report Duration
1b fields delivered in the DMG Sensing Response frames in Exchange 1. The measurement in DMG
monostatic sensing PPDUs covers the number of transmit AWV indicated by the Num Of TX Beams In
Exchange field and the times of repetition indicated by the Num Of Repeat In Exchange field in the TDD
Beamforming Information field of the DMG Sensing Request frame of the Exchange 1. The duration of the
transmission of the DMG monostatic sensing PPDUs of STA A including the SBIFS is equal to the Sound-
ing Duration la and the DMG monostatic sensing PPDUs of STA B including the SBIFS is equal to the
Sounding Duration 1b. The duration of the transmission of the DMG Sensing Measurement Report frame of
STA A is equal to the Report Duration 1a and the DMG Sensing Measurement Report frame of STA B is
equal to the Report Duration 1b.

11.55.3.6.2.3 Parallel coordinated monostatic DMG sensing measurement exchange

In a parallel coordinated monostatic DMG sensing measurement exchange, the following rules apply:

— A parallel coordinated monostatic DMG sensing measurement exchange shall include an initiation
phase, a sounding phase, and a reporting phase.

— In the initiation phase, the sensing initiator shall send a DMG Sensing Request frame to each
intended sensing responder to request them to participate in the coordinated monostatic DMG sens-
ing measurement exchange. The STA ID field of the DMG Sensing Measurement Request frame
shall indicate the order of DMG Sensing Request frames and the Monostatic Sounding Mode field
shall be set to 0 to identify the parallel sounding mode. Each sensing responder shall respond by
sending a DMG Sensing Response frame a SIFS after the request. When the SP field in the DMG
Sensing Measurement Request frame is equal to 1, if the sensing initiator does not receive a response
within PIFS after a DMG Sensing Request frame, it shall send the next DMG Sensing Request
frame, the duration of a DMG Sensing Response frame plus 2 x SIFS, after the DMG Sensing
Request frame. When the SP field in the DMG Sensing Measurement Request frame is equal to 0, if
the sensing initiator does not receive a response within PIFS after a DMG Sensing Request frame, it
may transmit one or more additional PPDUs to keep the medium occupied till the time of the next
DMG Sensing Request frame or the start of the monostatic sensing PPDU. These additional PPDUs
shall be EDMG or DMG PPDUs constructed according to the EDMG or DMG PHY specification,
and the TA field and RA field of the frame in the PPDU shall be set to the MAC address of the trans-
mitting STA.

— The initiator shall randomize the value indicated in First Beam Index field in every DMG Sensing
Request frame. The randomization algorithm is implementation specific.

— In the sounding phase, sensing responders shall start to send one or more DMG monostatic sensing
PPDUs in parallel no later than a SIFS after the last DMG Sensing Response frame. DMG
monostatic sensing PPDUs transmitted by each sensing responder shall be separated by a SBIFS. If
the Sensing Exchange SN field of the TDD Beamforming Information field in the DMG Sensing
Request frame is equal to 1, the DMG monostatic sensing PPDUs transmitted by each sensing
responder shall cover the number of transmitting AWV indicated by the Number TX Beams Per
Exchange field and the times of repetition indicated by the Repeat Per Exchange field within the
DMG Sensing Scheduling subelement within the DMG Sensing Measurement Session element. The
duration of the transmission of the DMG monostatic sensing PPDUs including the SBIFS shall be
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equal to the Sounding Duration field within the DMG Sensing Measurement Exchange Duration ele-
ment delivered by the sensing responder in the DMG Sensing Measurement Response frame. If the
Sensing Exchange SN field of the TDD Beamforming Information field within the DMG Sensing
Request frame is equal to i (i > 1), the DMG monostatic sensing PPDUs shall cover the number of
transmitting AWV indicated by the Num Of TX Beams In Exchange field and the times of repetition
indicated by the Num Of Repeat In Exchange field within the TDD Beamforming Information field
of the DMG Sensing Request frame with Sensing Exchange SN field set to i — 1. The duration of the
transmission of the DMG monostatic sensing PPDUs including the SBIFS shall be equal to the
Sounding Duration field of the DMG Sensing Response frame of the DMG sensing measurement
exchange with the Sensing Exchange SN field set to i — 1.

— In the reporting phase, if the reports are needed (see 9.4.2.337), the sensing initiator shall send a
DMG Sensing Poll frame to each sensing responder for the report, in order of the STA ID field. Each
sensing responder shall respond with a DMG Sensing Measurement Report frame to the sensing ini-
tiator, a SIFS after the DMG Sensing Poll frame. The sensing initiator shall send the first DMG
Sensing Poll frame, the largest Sounding Duration plus a SIFS and a BRPIFS after the last DMG
Sensing Response frame. If the Sensing Exchange SN field of the TDD Beamforming Information
field in the DMG Sensing Request frame is equal to 1, the duration of the transmission of the DMG
Sensing Measurement Report frame shall be equal to the Report Duration field of the DMG Sensing
Measurement Exchange Duration element delivered by the sensing responder in the DMG Sensing
Measurement Response frame. If the Sensing Exchange SN field of the TDD Beamforming Informa-
tion field in the DMG Sensing Request frame is equal to 7 (i > 1), the duration of the transmission of
the DMG Sensing Measurement Report frame shall be equal to the Report Duration field of the
DMG Sensing Response frame of the DMG sensing measurement exchange with Sensing Exchange
SN field to i — 1.

The value of the Duration field of the first DMG Sensing Request frame in DMG sensing measurement
exchange i shall be calculated by the Equation (11-8b).

Duration”” = (N ~ 1) x Tyzo+ N x Tpgp+ N x Tpo, + (4N~ 1) x SIFS (11-8b)

N
. .- . (i-1)
+ BRPIFS + max Len< N,-Soundmg Durat1onn + z Report Duration,,

where
N is the value of the Num Of STAs In Exchange field within the DMG Sensing Request frame in DMG
sensing measurement exchange i,
Trgo is the TXTIME of a DMG Sensing Request frame,

Trsp is the TXTIME of a DMG Sensing Response frame,

Tpo; 1s the TXTIME of a DMG Sensing Poll frame,

(i-1

Sounding Duration,, ) is the value of the Sounding Duration field of the DMG Sensing Response

frame delivered by the sensing responder n in DMG sensing measurement exchange i — 1 (i >

1). Sounding Durationn(o) is the value of the first Sounding Duration field of the DMG Sens-

ing Measurement Exchange Duration element within the DMG Sensing Measurement
Response frame delivered by the sensing responder n, and

(i-1

Report Duration,, ) is the value of the Report Duration field of the DMG Sensing Response frame

delivered by the sensing responder » in DMG sensing measurement exchange i — 1 (i > 1).
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Report Durationn(o) is the value of the first Report Duration field of the DMG Sensing Mea-

surement Exchange Duration element within the DMG Sensing Measurement Response frame
delivered by the sensing responder n.

The value of the Duration field of other frames in DMG sensing measurement exchange i shall be calculated
as the subtraction of the duration of the frame and previous interframe space from the preceded value.

Figure 11-108v gives an example of two parallel coordinated monostatic DMG sensing measurement
exchanges. The DMG AP or DMG PCP is the sensing initiator and the two non-AP STAs (STA A and STA
B) are sensing responders. The SP is not used and the measurement results need to be reported. In the DMG
sensing measurement session phase, STA A and STA B deliver the Sounding Duration Oa, Report Duration
0Oa, Sounding Duration Ob, and Report Duration 0b of the first DMG sensing measurement exchange to the
sensing initiator by the DMG Sensing Measurement Exchange Duration element within the DMG Sensing
Measurement Response frames.

Duration (Max (Sounding Duration 0a, Sounding Duration 0b), Report Duration 0a, Report Duration 0b)

DMG DMG
sensing sensing
Initiator STA |  request request

DMG DMG
sensing poll sensing poll

Monostatic Sounding
DMG DMG
sensing sensing
Responder STA A response report

Sounding 1| | Sounding 2

Sounding Duration 1a Sounding Duration 0a Report Duration 0a
Report Duration 1a

DMG DMG
sensing sensing
Responder STAB Response report

Sounding 1 Sounding 2

ling Duration 1b

i i Report Duration Ob
Exchange 1 Report Duration 1b Sounding Duration 0Ob P

Duration (Max (Sounding Duration 1a, Sounding Duration 1b), Report Duration 1a, Report Duration 1b)

DMG DMG
sensing sensing
Initiator STA request request

DMG DMG
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g Duration 1a
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sensing sensing
Responder STAB Response report

Sounding 1 Sounding 2

Sounding Duration 2b Sounding Duration 1b Report Duration 1b
Report Duration 2b

Exchange 2
Figure 11-108v—Coordinated monostatic DMG sensing measurement exchanges,
parallel sounding mode

In Exchange 1, in the initiation phase, the sensing initiator sends a DMG Sensing Request frame to STA A
(STA ID equal to 0) and receives a DMG Sensing Response frame from STA A. Then the sensing initiator
sends a DMG Sensing Request frame to STA B (STA ID equal to 1) and receives a DMG Sensing Response
frame from STA B. The DMG Sensing Request frames activate STA A and STA B to be ready to participate
in the sounding and reporting phases. The DMG Sensing Response frames indicate to the sensing initiator
the readiness of STA A and STA B, and include the Sounding Duration 1a, Report Duration 1a, Sounding
Duration 1b, and Report Duration 1b of the Exchange 2. Based on the STA ID field and the Num Of STAs
In Exchange field within the received DMG Sensing Request frame, STA A infers that there is one remain-
ing sensing responder to be initiated and estimates when the last DMG Sensing Response should end.
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In the first DMG Sensing Request frame transmitted by the sensing initiator, the Duration field is set accord-
ing to Equation (11-8b). The sensing initiator calculates the duration based on the Sounding Duration Oa,
Report Duration 0a, Sounding Duration 0b, and Report Duration 0b fields delivered in the DMG Sensing
Measurement Exchange Duration element within the DMG Sensing Measurement Response frames.

In the following sounding phase, STA A and STA B transmit DMG monostatic sensing PPDUs and receive
the reflected signals in parallel. The duration of the transmission of the DMG monostatic sensing PPDUs of
STA A including the SBIFS is equal to the Sounding Duration Oa. The duration of the transmission of the
DMG monostatic sensing PPDUs of STA B including the SBIFS is equal to the Sounding Duration Ob. The
measurement in DMG monostatic sensing PPDUs covers the number of transmit AWVs indicated by the
Number TX Beams Per Exchange field and the times of repetition indicated by the Repeat Per Exchange
field within the DMG Sensing Scheduling subelement of the DMG Sensing Measurement Session element.

The Sounding Duration of STA A and STA B may have different durations for different PPDU types or
different Data Length. In the following reporting phase, after the largest Sounding Duration (Sounding
Duration 0b) plus SIFS and BRPIFS from the end of the last DMG Sensing Response frame, the sensing
initiator sends the first DMG Sensing Poll frame to STA A for the report and receives a DMG Sensing
Measurement Report frame from STA A. Then the sensing initiator sends another DMG Sensing Poll frame
to STA B for the report and receives a DMG Sensing Measurement Report frame from STA B. The duration
of the transmission of the DMG Sensing Measurement Report frame of STA A is equal to the Report
Duration 0Oa. The duration of the transmission of the DMG Sensing Measurement Report frame of STA B is
equal to the Report Duration Ob.

In Exchange 2, the Duration field of the first DMG Sensing Request frame is calculated by Equation (11-8b)
with the Sounding Duration 1a, Report Duration la, Sounding Duration 1b, and Report Duration 1b fields
delivered within the DMG Sensing Response frames in Exchange 1. The measurement in DMG monostatic
sensing PPDUs covers the number of transmit AWV indicated by the Num Of TX Beams In Exchange field
and the times of repetition indicated by the Num Of Repeat In Exchange field within the TDD Beamforming
Information field of the DMG Sensing Request frame of the Exchange 1.

The duration of the transmission of the DMG monostatic sensing PPDUs of STA A including the SBIFS is
equal to the Sounding Duration 1a and the corresponding PPDUs of STA B including the SBIFS is equal to
the Sounding Duration 1b.

The duration of the transmission of the DMG Sensing Measurement Report frame of STA A is equal to the
Report Duration 1a and the corresponding frame of STA B is equal to the Report Duration 1b.

The sensing responder that receives the last DMG Sensing Request frame in order shall transmit monostatic
sensing PPDU over the primary channel. The initiator shall first poll the sensing responder that receives the
last DMG Sensing Request frame in order over the primary channel.

11.55.3.6.3 Bistatic DMG sensing measurement exchange

DMG sensing measurement exchanges where the Sensing Type field is bistatic are bistatic DMG sensing
measurement exchanges. Only a single transmitting STA and a single receiving STA participate in a bistatic
DMG sensing measurement exchange. The roles of the sensing initiator (sensing transmitter or sensing
receiver) and sensing responder are set by the RX Initiator field of the Measurement Session Control field
within the DMG Sensing Measurement Session element sent by the sensing initiator. These roles apply to all
DMG sensing measurement exchanges of the same DMG measurement session.

A bistatic DMG sensing measurement exchange in which the sensing initiator is the sensing transmitter is
composed of one or more BRP frames with a TRN field transmitted by the sensing initiator, followed after a
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BRPIFS with a BRP frame from the sensing responder. The measurement covers the number of transmit
AWV combinations indicated by the Number TX Beams Per Exchange field within the DMG Sensing
Scheduling subelement of the DMG Sensing Measurement Session element (see 9.4.2.337).

The beams covered start from the first beam index specified in the BRP Sensing element and continue with
beams in the Tx Beam List subelement. For each of these AWV combinations, all the AWV combinations
indicated in RX Beam List subelement (see 9.4.2.337.2) of the sensing responder are covered.

The sensing initiator shall determine the format of the TRN field (by setting the TXVECTOR parameters
TRN_SEQ LENGTH, EDMG TRN LEN, RX TRN PER TX TRN, EDMG TRN P, EDMG TRN M,
EDMG_TRN_N) in each of the transmitted BRP frames in a way that it is compatible with the sensing
responder capabilities and covers all the desired TX and RX beams. For example, if the number of RX
beams is small, BRP RX/TX PPDUs may be used. If the number of RX beams is large, a BRP RX PPDU
may be used per each TX Beam. If there is a single RX beam, a BRP TX PPDU may be used, covering sev-
eral TX beams.

If either the sensing initiator or sensing responder is a non-EDMG STA or if the sensing responder has the
DMG TRN RX Only Capable field equal to 1 in the Beamforming Capability subelement of the EDMG
Capabilities element (see 9.4.2.265), the sensing initiator shall use BRP-RX PPDUs, unless the number of
RX beams is equal to 1 in which case BRP-TX PPDUs should be used. In each BRP frame, the First Beam
Index field within the BRP Sensing element indicates the first beam that is used in the TRN field of the
PPDU. The sensing initiator shall go through the number TX Beams Per Exchange TX beams. If the Repeat
Per Exchange field of the DMG Sensing Scheduling subelement (N;) is greater than 1, the sensing initiator
shall cover the number TX Beams Per Exchange TX Beams in the DMG sensing measurement exchange
Ny, times, going to the first one after the last one. All BRP frames transmitted by the sensing initiator shall
be separated by SIFS. Upon reception of a BRP frame with a TRN field, the MLME of the sensing responder
shall issue an MLME-DMG-SENSMSMT.indication primitive that includes sensing measurements obtained
with the beams in the TRN field of the received BRP frame. The SME of the sensing responder shall issue
an MLME-DMG-SENSREPORT .request primitive to prepare a BRP frame with a report to be transmitted
to the sensing initiator a BRPIFS after the received BRP frame. The report may be based on Channel Mea-
surement Feedback elements or DMG Sensing Report elements. The presence and type of the report is indi-
cated by the Report Control field within the DMG Sensing Report Control element (see 9.4.2.340). Upon
reception of a BRP frame with a report, the MLME of the sensing initiator shall issue an MLME-DMG-
SENSREPORT.indication primitive.

A bistatic DMG sensing measurement exchange in which the sensing initiator is the sensing receiver is com-
posed of a BRP frame transmitted by the sensing initiator followed after a BRPIFS with one or more BRP
frames with TRN field transmitted by the sensing responder. The first transmit beam to be used by the sens-
ing responder is indicated by the First Beam Index field of the BRP Sensing element of the BRP frame sent
by the sensing initiator. The sensing responder shall start transmitting using this beam indicating it in the
same field in the first BRP frame it transmits. The sensing responder shall continue with the number of TX
beams indicated in the Number TX Beams Per Exchange field in the DMG Sensing Scheduling subelement
of the DMG Sensing Measurement Session element. For each beam, it shall allow the sensing initiator to
cycle through all the beams indicated in its RX Beam List. The method allocating these transmit/receive
beam combinations is the same as in a bistatic DMG sensing measurement exchange in which the sensing
initiator is the sensing transmitter. All BRP frames transmitted by the sensing responder shall be separated
by SIFS. Upon reception of a BRP frame with a TRN field, the MLME of the sensing initiator shall issue an
MLME-DMG-SENSMSMT.indication primitive that includes sensing measurements obtained with the
beams in the TRN field of the received BRP frame. There is no reporting in bistatic DMG sensing measure-
ment exchanges in which the sensing initiator is the sensing receiver.
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Figure 11-108w shows an example of a bistatic DMG sensing burst. The example shows three DMG sensing
measurement exchanges within the burst identified by their Sensing Exchange SNs. In each DMG sensing
measurement exchange the sensing initiator transmits a BRP frame within a BRP PPDU (with a TRN field).
The sensing responder responds in each DMG sensing measurement exchange with a BRP frame. In this
case the sensing responder is not ready with an immediate report, so in each DMG sensing measurement
exchange after the first one the report is from the previous DMG sensing measurement exchange (Report
Delay = 2). In the first DMG sensing measurement exchange, there is no report (Report Delay = 0).

DMG Meas. Setup ID=1 DMG Meas. Setup ID=1 DMG Meas. Setup ID=1
Meas. Burst ID=1 Meas. Burst ID=1 Meas. Burst ID=1
. Bensing Exchange SN=1 . Sensing Exchange SN=: » Sensing Exchange SN=3
Initiator  [gRp Frame| TRN Field Initiator  "ggp Frame | TRN Field Initiator  'gRp Frame| TRN Field
TX STA TX STA TX STA
Report BRP BRP Frame BRP Frame
Frame Report Delay=2 Report Delay=2
Report Delay=0 Sens. Exch. SN=2 Sens. Exch. SN=3
Responder Meas. Burst ID=1 Responder Meas. Burst ID=1 Responder Meas. Burst ID=1
RXSTA BRP Frame| Sensing RXSTA BRP Frame | Sensing RXSTA BRP Frame|| Sensing
Delay< BRPIFS L_> Delay< BRPIFS L_> Delay< BRPIFS ‘0
- Intra-burst interval Intra-burst interval———p|

Figure 11-108w—Example of a bistatic DMG sensing measurement
11.55.3.6.4 Coordinated bistatic DMG sensing measurement exchange

A coordinated bistatic DMG sensing measurement exchange is a DMG sensing measurement exchange of a
DMG sensing procedure of sensing type coordinated bistatic.

A coordinated bistatic DMG sensing measurement exchange is initiated by a set of bistatic DMG sensing
measurement exchange requests answered by sensing responders. The initiation phase shall be followed by a
sounding phase comprised of a set of bistatic DMG sensing measurement exchanges.

In the coordinated bistatic DMG sensing measurement exchange, the following rules apply:

— The number of sensing responders in each coordinated bistatic DMG sensing measurement
exchange, of the same DMG Measurement Session ID, may be different.

— The sensing initiator shall send a DMG Sensing Request frame to each sensing responder it invites to
participate in the DMG sensing measurement exchange.

— The sensing responder shall respond with a DMG Sensing Response frame to the sensing initiator a
SIFS after receiving the DMG Sensing Request frame.

— The sensing responder that responded to the sensing initiator shall remain active to receive BRP
PPDUs from the sensing initiator.

— The order of sounding is indicated in the STA ID field within the DMG Sensing Measurement
Request frame.

— BRP frames transmitted in a coordinated bistatic DMG sensing measurement exchange shall have
the DMG Sensing field in the BRP Request field set to 1. The Sensing Exchange SN in the BRP
Sensing element in BRP frames transmitted as part of the DMG sensing measurement exchange shall
have the same value as the Sensing Exchange SN transmitted by the sensing initiator in the DMG
Sensing Request frame.

11.55.3.6.5 Multistatic EDMG sensing measurement exchange

A multistatic EDMG sensing measurement exchange is a DMG sensing measurement exchange of a DMG
sensing procedure of sensing type multistatic.
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11.55.3.6.5.1 Initiation

A multistatic EDMG sensing measurement exchange between a sensing initiator in the sensing transmitter
role and two or more sensing responders is initiated by several DMG Sensing Request frames and DMG
Sensing Response frames exchanges.

The sensing initiator initiates the multistatic EDMG sensing measurement exchange by sending DMG
Sensing Request frames to each of the intended sensing responders. The DMG Measurement Session ID,
Measurement Burst ID, and the Sensing Exchange SN fields shall have the same value in all DMG Sensing
Request frames. The sensing initiator shall set the STA ID field to a value between 0 and 7 indicating the
index of the sensing responder sync field in the sync field of the EDMG multistatic sensing PPDUs. EDMG
multistatic sensing PPDUs shall be addressed to the sensing responder that has an STA ID equal to 0. The
sensing initiator sets the First Beam Index field to a value that indicates the first beam that is used for
transmission in the TRN field of the first EDMG multistatic sensing PPDU. The other beams used in the
EDMG multistatic sensing PPDUs are the following beams in the TX Beam List subelement. The set of
beams in the DMG sensing measurement exchange is repeated according to the Num Of Repeat In Exchange
field.

The DMG Sensing Request frames shall be sent in the order of the STA ID value in the frame. Each frame
shall be sent to the direction of the responder STA.

A STA that receives a DMG Sensing Request frame shall respond after SIFS with a DMG Sensing Response
frame. The sensing responder shall remain active to receive all the EDMG multistatic sensing PPDUs in the
multistatic EDMG sensing measurement exchange and poll frame.

The sensing initiator shall transmit a DMG Sensing Request frame to the next intended sensing responder
SIFS after receiving the response from the previous sensing responder.

11.55.3.6.5.2 Sounding

The sensing initiator shall start the transmission of EDMG multistatic sensing PPDUs (see 28.9.5) a SIFS
after receiving the response from the last sensing responder. The sensing initiator shall select the format of
the TRN field (by setting the following TXVECTOR parameters: TRN SEQ LENGTH,
EDMG_TRN_LEN, RX TRN PER TX TRN, EDMG _TRN P, EDMG_TRN M, and EDMG_TRN_N)
in each of the transmitted EDMG multistatic sensing PPDUs, in a way that it is compatible with the sensing
responders’ capabilities and covers the desired transmit and receive beams. The selected TXVECTOR
parameters shall match the values appearing in the corresponding fields of the DMG Sensing Request
frames. The first EDMG multistatic sensing PPDU may be followed by up to three EDMG multistatic
sensing PPDUs with the same parameters. All the EDMG multistatic sensing PPDUs in a multistatic EDMG
sensing measurement exchange shall have the same PPDU length and TRN field format.

Upon receiving an EDMG multistatic sensing PPDU, the MLME of the sensing responder shall issue an
MLME-DMG-SENSMSMT.indication primitive that includes sensing measurements obtained with the
beams in the TRN field of the received EDMG multistatic sensing PPDU.

11.55.3.6.5.3 Reporting

The multistatic EDMG sensing measurement exchange may end with the sensing initiator polling each of
the sensing responders for sensing measurement reports.

The SME of the sensing responder shall issue an MLME-DMG-SENSREPORT.request primitive to prepare
a DMG Sensing Report frame to be transmitted to the sensing initiator.
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The sensing initiator sends a DMG Sensing Poll frame to each of the sensing responders a SIFS after the
transmission of the last PPDU. Each sensing responder responds a SIFS after receiving the DMG Sensing
Poll frame with a DMG Sensing Report frame that includes a DMG Sensing Report Control element and
either a DMG Sensing Report element or one or more Channel Measurement Feedback elements.

Upon reception of such a DMG Sensing Report frame, the MLME of the sensing initiator shall issue an
MLME-DMG-SENSREPORT.indication primitive.

11.55.3.6.5.4 An example of a multistatic EDMG sensing measurement exchange

Figure 11-108x shows an example of an EDMG multistatic sensing measurement exchange. The EDMG
sensing measurement exchange starts with the sensing initiator sending a DMG Sensing Request frame
(denoted by RQ) to each of the sensing responders to initiate the DMG sensing measurement exchange and
indicate the parameters that shall be used in the TRN fields of the EDMG multistatic sensing PPDUs in the
DMG sensing measurement exchange. The sensing responders respond with DMG Sensing Response
frames (denoted by RSP) indicating that they are ready to participate in the DMG sensing measurement
exchange. After receiving the response from the last sensing responder, the sensing initiator sends an EDMG
multistatic sensing PPDU. Sensing responder STA A uses Sync field 1 for synchronization and sensing
responder STA B uses Sync field 2 for synchronization. They then use the TRN field for sensing. After the
EDMG multistatic sensing PPDU transmission, the sensing initiator uses a DMG Sensing Poll frame
(denoted by Report RQ) to solicit reports from the sensing responder.

SIFS SIFS [t SIFS |an] SIFS |a»|

RQ (MS D=1 RQ (MS D=1 | | [

Burst D=1 Burst ID=1
Initiator Sens. Exch. SN=1) || SIFS lab song pych. sn=1)|##=| SIFS (@ Preamblel PSDU | Syncl | Sync2| TRN Report RQ Report RQ
multistatic TX

STA

Report
RSP Sens. Exch. SN=1
Responder multistatic burst ID=1, MS ID=1

RX
STAA L preamble| PSDU Syncl‘ Sens -

RSP Sens. Exch. SN=1
Responder burst D=1, MS ID=1

STAB ™ Sync2|| Sens

Figure 11-108x—Example of an EDMG multistatic sensing measurement exchange
with two sensing responders

11.55.3.7 DMG sensing measurement reporting
There are seven types of report of DMG sensing as defined in Table 9-417ad.

If the sensing initiator requested Report Type values equal to 1, 2, or 4 (that is, report types that do not
include Doppler) in the DMG Measurement Session frame, the sensing responders provide report in each
DMG sensing measurement exchange, either through a DMG Sensing Report element or through Channel
Measurement Feedback elements.

For the Channel Measurement Feedback elements, carried within a BRP frame, the measurements which the
report is based upon are defined in the Report Delay field of the Report Control field of the BRP Sensing
element (see 9.4.2.342). If the value of the field is 1, the report is based on a measurement in the current
DMG sensing measurement exchange. If the value of the field is 2, the report is based on a measurement in
the previous DMG sensing measurement exchange. The Report Delay field in the first DMG sensing mea-
surement exchange of the burst can be set to 0, indicating no report in this DMG sensing measurement
exchange, or 4, indicating report of measurements in the last DMG sensing measurement exchange of the
previous burst.
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For the DMG Sensing Report element or Channel Measurement Feedback elements carried within a DMG
Sensing Report frame, the measurements on which the report is based are indicated by the fields DMG Mea-
surement Session ID, Measurement Burst ID, and Sensing Exchange SN in the Report Control field of the
DMG Sensing Report Control element (see 9.4.2.340).

For the DMG Sensing Report element or Channel Measurement Feedback elements carried within a DMG
Sensing Report frame, the measurements correspond to either the current or the previous DMG sensing mea-
surement exchange if the value in the Report Type field is 1, 2, or 4, or based on the previous or current burst
if the value in the Report Type field is 3, 5, 6, or 7.

If the sensing initiator requested Report Type values equal to 3, 5, 6, or 7 (that is, report types that include
Doppler), sensing responders provide a report for the whole burst at the end of the burst. The sensing initia-
tor may use the DMG Sensing Poll frame to poll each of the sensing responders 1, milliseconds after the
end burst, where 1, is the time specified in Burst Report Delay field in the Burst Response Delay subele-
ment of the DMG Measurement Session element sent by each sensing responder. If the sensing responder
specifies 1, = 0 or if the sensing initiator does not poll a sensing responder, the report shall be provided in
the first DMG sensing measurement exchange of the next burst.

If the sensing initiator requested Report Type values equal to 2, 3, 4, 5, or 6 (that is, report types that include
DMG Sensing Image) and the Report Phase field is equal to 1 within the Report Type Control field, the
sensing responder shall include both the Reflection Power and Reflection Phase fields within the Reflection
subelements; otherwise, the Reflection subelements shall include the Reflection Power field only.

If the Polarization Fusion field within the DMG Sensing Measurement Session element of the DMG Sensing
Measurement Request frame (see 9.6.21.8) is equal to 0, the sensing responder shall report sensing results
with different transmitting/receiving polarization combinations separately in the DMG Sensing Report
element(s). During the DMG sensing measurement report, the Polarization Mode field within the DMG
Sensing Report Control field indicates the polarization information (e.g., horizontally polarized-horizontally
polarized, or horizontally polarized-vertically polarized) of the sensing result contained in the DMG Sensing
Report element. If the Polarization Fusion field within the DMG Sensing Measurement Session element of
the DMG Sensing Measurement Request frame is equal to 1, the sensing responder shall report fused
sensing results in the DMG Sensing Report element(s). During the DMG sensing measurement report, the
Polarization Mode field within the DMG Sensing Report Control field shall be set to 5 to indicate that the
sensing result contained in the DMG Sensing Report element is fused, based on different polarizations
results. The fusion method is implementation specific.

If the Report Type field of the Report Control field of a DMG Sensing Report Control element is set to 7
(Target) then the DMG Sensing Target Report Data subelements in the associated DMG Sensing Report
Element contains Target Parameters field. Each Target Parameters field is associated with a Target and iden-
tified by the Target Index field. A Target Index is associated with measurements that the STA generating the
report estimates that belong to a single object. If a STA estimates that a particular target is consistent in dif-
ferent reports (in different times, e.g., over different bursts), it may set the Target Index field to a consistent
nonzero value.

11.55.3.8 DMG sensing measurement termination

After a DMG sensing measurement session is established (see 11.55.3.4), a DMG sensing measurement ses-
sion is terminated either explicitly or implicitly. Under the explicit DMG sensing measurement termination,
a DMG STA uses the DMG Sensing Measurement Termination frame (see 9.6.21.11) for the DMG sensing
measurement session termination. Under the implicit sensing measurement session termination, the DMG
sensing measurement session is terminated after the expiration of the DMG sensing procedure expiry timer.
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A DMG sensing measurement session(s) may be terminated explicitly at any time by either the sensing
initiator or the sensing responder by transmitting an individually addressed DMG Sensing Measurement
Termination frame.

The explicit DMG sensing measurement session termination is initiated by issuing an MLME-DMG-
SENSMSMTTERMINATION.request primitive. Upon reception of this primitive, the DMG STA shall
initiate the termination of the sensing measurement session(s) by transmitting the DMG Sensing
Measurement Termination frame with the RA field set to the MAC address indicated in the primitive. The
MLME of a DMG STA that initiates the termination of the DMG sensing measurement session(s), shall
issue an MLME-DMG-SENSMSMTTERMINATION.confirm primitive upon completion of the
transmission of the DMG Sensing Measurement Termination frame and terminate the indicated DMG
sensing measurement session(s). The MLME of a DMG STA that receives a DMG Sensing Measurement
Termination frame addressed to it, shall issue an MLME-DMG-SENSMSMTTERMINATION.indication
primitive and shall terminate the indicated DMG sensing measurement session(s).

For the implicit DMG sensing measurement session termination of a DMG sensing measurement session,
the sensing initiator and the sensing responder shall use the DMG sensing procedure expiry timer. The DMG
sensing procedure expiry timer maintains the DMG measurement session identified with the DMG Measure-
ment Session ID between the sensing initiator and the sensing responder. The DMG sensing procedure
expiry timer shall be set to aDMGSensingProcedureExpiry at

— The success of the procedure specified in 11.55.3.4;

— The exchange of DMG Sensing Request and DMG Sensing Response frames is completed in the
coordinated DMG sensing measurement exchange (see 11.55.3.6.2, 11.55.3.6.4, and 11.55.3.6.5); or

— The exchange of the BRP frames is completed in the bistatic DMG sensing measurement exchange
(see 11.55.3.6.3).

Upon expiry of the DMG sensing procedure expiry timer, the sensing initiator and sensing responder shall
terminate the DMG sensing measurement session and issue an MLME-DMG-SENSMSMTTERMINA-
TION.confirm primitive to the SME.

Once the DMG sensing measurement session between a sensing initiator and a sensing responder is termi-
nated, the sensing responder shall not participate in any sensing measurement exchange associated with the
corresponding DMG Measurement Session ID with the same sensing initiator.

11.55.3.9 DMG passive sensing

DMG passive sensing allows a STA to use DMG Beacon frame transmissions for sensing by enabling a STA
to acquire information about the beacons direction and the location of the DMG AP or DMG PCP.

A DMG AP or DMG PCP advertises the capability to perform passive sensing in the DMG Sensing Short
Capabilities element (see 9.4.2.336). The DMG AP or DMG PCP shall set the Sensing Support field of the
Short DMG Sensing Capabilities field to 1 to indicate that it supports any type of sensing except DMG pas-
sive sensing. The DMG AP or DMG PCP shall set the Passive Sensing Support field to 1 if it supports DMG
passive sensing. The DMG AP or DMG PCP shall set the Accurate Timing Of Beacons field to 1 if the
SBIFS between beacon transmissions in the BTI is exactly aSBIFSTime = T,/2 where T, is defined in

Table 20-4. The DMG AP or DMG PCP shall set the Location Available field to 1, if it can provide an LCI
field in a DMG Passive Sensing Beacon element (see 9.4.2.343).

A STA requests information about a DMG Beacon frame transmission from a DMG AP or DMG PCP by
sending an Information Request frame with the Element ID of the DMG Passive Sensing Beacon element in
the Request Element field. The DMG AP or DMG PCP responds with an Information Response frame that
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includes a DMG Passive Sensing Beacon element and one or more DMG Beacon Sector Descriptor
elements (see 9.4.2.344). The Sector Azimuth, Sector Elevation, Azimuth Beamwidth, and Elevation
Beamwidth fields in the Sector Descriptors field within the DMG Beacon Sector Descriptor element shall be
reported in earth coordinates if the Earth Coordinates field within the Short DMG Sensing Capabilities field
is equal to 1 and in an arbitrary STA’s coordinate system if the Earth Coordinates field is equal to 0.

11.55.4 DMG SBP procedure
11.55.4.1 General

DMG SBP is the DMG variant of the SBP procedure. DMG SBP is a procedure that allows a non-AP and
non-PCP STA to request a DMG AP or DMG PCP to perform DMG sensing (see 11.55.3) on its behalf.

Implementation of the DMG SBP procedure is optional for a DMG STA. A STA in which both
dot1 1DMGSensingMsmtImplemented and dot] IDMGSBPImplemented are true is defined as a DMG STA
that supports DMG SBP procedure.

A STA in which both dotl IDMGSensingMsmtImplemented and dot] IDMGSBPImplemented are true shall
set the DMG SBP field of the DMG Sensing Capabilities element to 1.

A STA in which dotl IDMGSBPImplemented is false shall set the DMG SBP field of the DMG Sensing
Capabilities element to 0.

A non-AP and non-PCP DMG STA may act as SBP initiator if both dot] IDMGSensingMsmtImplemented
and dotl IDMGSBPImplemented are true.

A DMG AP or DMG PCP may act as SBP responder if both dotl IDMGSensingMsmtImplemented and
dotl IDMGSBPImplemented are true.

The non-AP or non-PCP DMG STA that acts as an SBP initiator shall be associated with the DMG AP or
DMG PCP that acts as an SBP responder before the DMG SBP setup exchange.

An SBP initiator shall not insert values other than 2, 3, 4, 5, 6, or 7 in the Report Type field of the DMG
Sensing Measurement Session element (see 9.4.2.337).

A DMG SBP procedure expiry timer shall be present per each established DMG SBP setup exchange.

In the SBP initiator, the DMG SBP procedure expiry timer shall be set to aDMGSBPProcedureExpiry at the
issue of the MLME-DMG-SBP.confirm primitive with the Status Code set to SUCCESS and the generation
of the MLME-DMG-SBPREPORT.indication primitive.

In the SBP responder, the DMG SBP procedure expiry timer shall be set to aDMGSBPProcedureExpiry at
the receipt of the MLME-DMG-SBP.response primitive with the Status Code set to SUCCESS and the
receipt of the MLME-DMG-SBPREPORT .request primitive.

A DMG STA that supports the DMG SBP procedure should use the timing related parameters defined in
Table 11-33d.

11.55.4.2 DMG SBP setup exchange
If both dotl1DMGSensingMsmtImplemented and dotl IDMGSBPImplemented are true, to establish a

DMG SBP procedure, the SME of a non-AP and non-PCP DMG STA (SBP initiator) shall issue an MLME-
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Table 11-33d—DMG SBP procedure timing related parameters

Parameter Value Description

aDMGSBPSetupExpiry 200 ms The maximum time interval between the reception of a
DMG SBP Request frame and the transmission of the
corresponding DMG SBP Response frame.

aDMGSBPProcedureExpiry 10s The time limit for which a DMG SBP procedure
remains active if no frames are exchanged between its
SBP initiator and SBP responder.

DMG-SBP.request primitive that results in the transmission of a DMG SBP Request frame to the intended
SBP responder. The DMG SBP Request frame shall include valid parameters as defined in DMG Sensing
Measurement Session and DMG SBP Parameters elements. The fields RX Initiator, LCI Present, and Orien-
tation Present in the Measurement Session Control field of the DMG Sensing Measurement Session element
are not in use and shall be set to reserved values.

The DMG SBP Parameters element within the DMG SBP Request frame may include a Sensing Responder
Addresses field to indicate a set of preferred sensing responders.

On receiving a DMG SBP Request frame, if both dot] IDMGSensingMsmtImplemented and dotl IDMGSB-
PImplemented are true, the MLME of the SBP responder shall validate the frame and issue an MLME-
DMG-SBP.indication primitive. If the SME of an SBP responder receives an MLME-DMG-SBP.indication
primitive, it shall issue an MLME-DMG-SBP.response primitive that results in the transmission of a DMG
SBP Response frame to the SBP initiator within aDMGSBPSetupExpiry. The Status Code field within the
DMG SBP Response frame should be set to SUCCESS to indicate that the SBP procedure request is
accepted if the SBP responder is able to satisfy the SBP request with parameters indicated in the DMG SBP
Request frame. The Status Code field within the DMG SBP Response frame shall be set to REQUEST DE-
CLINED or to REJECTED _WITH_SUGGESTED SENSING PARAMETERS to indicate that the DMG
SBP procedure request is rejected if the SBP responder is not able to satisfy the DMG SBP request with
parameters indicated in the DMG SBP Request frame.

If the Status Code field within the DMG SBP Response frame is equal to REJECTED WITH _SUGGEST-
ED SENSING PARAMETERS, the DMG SBP Response frame shall include a DMG SBP Parameters
element and a DMG Sensing Measurement Session element that specify preferred SBP and DMG measure-
ment session parameters, respectively.

If the Status Code field within the DMG SBP Response frame is equal to SUCCESS, the DMG SBP
Response frame shall include a DMG Measurement Session ID field that specifies the DMG Measurement
Session ID assigned for the DMG SBP setup exchange. In this case, the DMG SBP Response frame may
also include a DMG SBP Parameters element.

On receiving a DMG SBP Response frame, the MLME of the SBP initiator shall validate the DMG SBP
Response frame by ensuring its fields are valid and issue an MLME-DMG-SBP.confirm primitive. If the
SBP initiator receives a DMG SBP Response frame with Status Code field equal to REQUEST DECLINED
or REJECTED WITH SUGGESTED SENSING PARAMETERS, or if it does not receive a DMG SBP
Response frame with the Status Code field equal to SUCCESS within aDMGSBPSetupExpiry of sending the
corresponding DMG SBP Request frame, the DMG SBP procedure setup exchange is defined to be
unsuccessful.
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Upon reception of a DMG SBP Response frame with the Status Code equal to REQUEST DECLINED, the
SBP initiator should not transmit a new DMG SBP Request frame within the time indicated in the Decline
Duration field.

The DMG Sensing Measurement Session element within the DMG Sensing Measurement Request frame
sent to initiate a DMG sensing procedure used to satisfy a DMG SBP request should take into account the
DMG Sensing Measurement Session element within the corresponding DMG SBP Request frame. The
DMG Measurement Session ID field within the DMG Sensing Measurement Request frame sent to initiate a
DMG sensing procedure used to satisfy a DMG SBP request shall be identical to the DMG Measurement
Session ID field within the corresponding DMG SBP Response frame.

The DMG SBP Request field within the DMG SBP Parameters element within a DMG SBP Request frame
shall be set to 1. The DMG SBP Request field within the DMG SBP Parameters element within a DMG SBP
Response frame shall be set to 0.

The SBP responder shall send a DMG SBP Response frame with the Status Code field set to REQUEST -
DECLINED if the DMG Mandatory Number Of Responders field within the DMG SBP Parameters element
within the corresponding DMG SBP Request frame is set to 1 and the SBP responder is not able to satisfy
the requested number of sensing responders indicated in the DMG Number Of Sensing Responders field
within the DMG SBP Parameters element. If the DMG Mandatory Number Of Responders field within the
DMG SBP Parameters element is set to 0, the SBP responder should send a DMG SBP Response frame with
the Status Code field set to SUCCESS even if the requested number of sensing responders indicated in the
DMG Number Of Sensing Responders field within the DMG SBP Parameters element cannot be satisfied.

If the Sensing Responder field within the DMG SBP Parameters element of the corresponding DMG SBP
Request frame is equal to 0, the SBP responder shall not use a DMG sensing procedure initiated with the
issue of an MLME-DMG-SENSMSMTSESSION.request primitive that resulted in the transmission of a
DMG Sensing Measurement Request frame to the SBP initiator to satisfy the DMG SBP request. Otherwise,
if the Sensing Responder field is equal to 1, the SBP responder shall use a DMG sensing procedure initiated
with the issue of a MLME-DMG-SENSMSMTSESSION.request primitive with PeerSTAAddress parame-
ter equal to the SBP initiator’s MAC address to satisfy the DMG SBP request.

If the DMG Preferred Responder List field within the DMG SBP Parameters element of the corresponding
DMG SBP Request frame is equal to 0, the SBP responder may include any DMG STA in the DMG sensing
procedure used to satisfy the DMG SBP request that allows for measurements to be obtained with the opera-
tional parameters specified in the DMG SBP Request frame.

If the DMG Preferred Responder List field and the DMG Mandatory Preferred Responder field within the
DMG SBP Parameters element of the DMG SBP Request frame are both equal to 1, the intended sensing
responder of the DMG sensing procedure used by the SBP responder shall be equal to one of the MAC
addresses listed in the Sensing Responder Addresses field within the corresponding DMG SBP Request
frame.

If the DMG Preferred Responder List field and the DMG Mandatory Preferred Responder field within the
DMG SBP Parameters element of the DMG SBP Request frame are equal to 1 and 0, respectively, the SBP
responder may use a DMG sensing procedure initiated with the issue of an MLME-DMG-SENSMSMTSES-
SION.request primitive that resulted in the transmission of a DMG Sensing Measurement Request frame to
a sensing responder with MAC address not equal to any of the MAC addresses listed in the Sensing
Responder Addresses field within the corresponding DMG SBP Request frame if a DMG sensing procedure
cannot be established with one or more STAs with MAC addresses listed in the Sensing Responder
Addresses field.
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If the DMG Preferred Responder List field within the DMG SBP Parameters element of the DMG SBP
Request frame is equal to 1, the DMG Number Of Preferred Responders field shall be set to the number of
MAC addresses included in the Sensing Responder Addresses field.

The DMG Preferred Responder List field within the DMG SBP Parameters element of a DMG SBP
Response frame shall be set to 1 if:

— The Status Code field within the DMG SBP Response frame is set to SUCCESS; and

— The DMG Preferred Responder List field within the DMG SBP Parameters element of the
corresponding DMG SBP Request frame is equal to 1.

Otherwise, the DMG Preferred Responder List field within the DMG SBP Parameters element of the DMG
SBP Response frame shall be set to 0.

If the DMG Preferred Responder List field within the DMG SBP Parameters element of the DMG SBP
Response frame is set to 0, neither the Sensing Responder Addresses nor the Sensing Responder IDs fields
shall be included in the frame. If the DMG Preferred Responder List field within the DMG SBP Parameters
element of the DMG SBP Response frame is set to 1, both the Sensing Responder Addresses field and the
Sensing Responder IDs field shall be included in the frame. In this case, the DMG Number Of Preferred
Responders field shall be equal to the number of MAC addresses within the Sensing Responder Addresses
field and the number of AID within the Sensing Responder IDs field.

If the Status Code field within the DMG SBP Response frame is equal to SUCCESS, the DMG Number Of
Sensing Responders field within the DMG SBP Parameters element shall be set to the number of sensing
responders used in the DMG sensing procedure used by the SBP responder to satisfy the DMG SBP request.

If the Status Code field within the DMG SBP Response frame is equal to REJECTED WITH SUGGEST-
ED SENSING PARAMETERS, the DMG Number Of Sensing Responders field within the DMG SBP
Parameters element should indicate a suggested number of sensing responders.

NOTE—The method used by an SBP responder to select DMG STAs to include in the DMG sensing procedure used in
response to a DMG SBP Request frame in which the DMG Preferred Responder List field within the DMG SBP Param-
eters element is equal to 0 or in which the DMG Preferred Responder List field and the DMG Mandatory Preferred
Responder field within the DMG SBP Parameters element are set to 1 and 0, respectively, is implementation dependent.

If the SBP responder of a DMG SBP request that has resulted in DMG SBP Response frame being sent with
the Status Code field equal to SUCCESS is not able to satisfy required parameters specified in the corre-
sponding DMG SBP Request frame, it shall send a DMG SBP Termination frame to the SBP initiator by
issuing an MLME-DMG-SBPTERMINATION.request primitive. The DMG Measurement Session 1D field
within the DMG SBP Termination frame sent by the SBP responder shall be identical to the DMG Measure-
ment Session ID field within the corresponding DMG SBP Response frame.

To satisfy a DMG SBP request, the DMG SBP responder shall initiate a new DMG sensing procedure. The
DMG Sensing Measurement Request frame transmitted to a sensing responder used to satisfy a DMG SBP
request shall include a DMG SBP Specific subelement containing the AID/USID of the DMG SBP initiator.
The DMG Measurement Session ID field in the DMG Sensing Measurement Request frame(s) shall be the
same as the DMG Measurement Session ID sent in the DMG SBP Response frame and shall be different
than all the existing DMG Measurement Session IDs used with corresponding sensing responder(s).

11.55.4.3 DMG SBP reporting

An SBP responder is a sensing initiator that provides service to the SBP initiator. The SME of the SBP
responder (sensing initiator) collects DMG reports from the sensing responders associated with the DMG
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Measurement Session ID set at the DMG SBP setup exchange. The reports are collected at the DMG sensing
measurement exchange and/or at the burst, depending on the Report types.

The SME of the SBP responder issues an MLME-DMG-SBPREPORT.request primitive to deliver the DMG
reports collected from sensing responders at the DMG sensing measurement exchange or burst to the SBP
initiator.

Upon receipt of an MLME-DMG-SBPREPORT .request primitive, the SBP responder shall prepare DMG
SBP Report frame(s) to be transmitted to the SBP initiator indicated by the PeerSTAAddress parameter of
the primitive.

The DMG Sensing Scheduling subelement conveyed in the DMG SBP Response frame shall provide the
schedule information at the DMG SBP setup exchange. The transmission of the DMG SBP Report frame(s)
shall commence at the time scheduled for the delivery of the frames.

If the DMG reports are collected from sensing responders at DMG sensing measurement exchanges, the
SBP responder should send DMG SBP Report frame(s) after the last phase of a DMG sensing measurement
exchange. If the DMG reports are collected from sensing responders at bursts, the SBP responder should
send DMG SBP Report frame(s) after the last phase of the last DMG sensing measurement exchange in a
burst or after the last phase of the first DMG sensing measurement exchange in a burst.

At the time scheduled to deliver the DMG SBP Report frame(s), the SBP responder shall transmit all frames
prepared for delivery at the preceding scheduled time.

11.55.4.4 DMG SBP termination

An SME of the SBP initiator and SBP responder may terminate the DMG SBP procedure by issuing the
MLME-DMG-SBPTERMINATION.request primitive. The primitive initiates transmission of a DMG SBP
Termination frame.

If the SBP responder intends to terminate a DMG SBP procedure due to unsuccessful or terminated DMG
sensing measurement sessions with the sensing responders, and if either the DMG Mandatory Number Of
Responders field or the DMG Mandatory Preferred Responder field in the DMG SBP Request frame that
requested this DMG SBP procedure is set to 1, the SBP responder may set the DMG SBP Session Unsuccess
field to 1 and include the DMG SBP Parameters element in the DMG SBP Termination frame.

An SBP responder may transmit the DMG SBP Termination frame to the SBP initiator at the time scheduled
to send the DMG SBP Report frames.

An SBP initiator may transmit the DMG SBP Termination frame to the SBP responder at any media access
allowed for its transmission.

An MLME-DMG-SBPTERMINATION.confirm primitive is delivered to the SME of the DMG STA that
has sent the DMG SBP Termination frame.

An MLME-DMG-SBPTERMINATION.indication primitive is delivered to the SME of the DMG STA that
received the DMG SBP Termination frame.

Delivery of the primitives shall terminate the DMG SBP Procedure(s) at the DMG STA as follows:

— If one of the fields (Terminate All SBP Coordinated Monostatic Sessions, Terminate All SBP
Bistatic Sessions, and Terminate all SBP Multistatic Sessions) is set to 1, ignore the DMG Measure-
ment Session ID field within the DMG Measurement Session ID Indication field.
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—If the Terminate All SBP Coordinated Monostatic Sessions field is set to 1, then terminate all
DMG SBP procedures using measurement sessions of the sensing type coordinated monostatic.

— If the Terminate All SBP Bistatic Sessions field is set to 1, then terminate all DMG SBP procedures
using measurement sessions of the sensing type bistatic or coordinated bistatic.

— If the Terminate all SBP Multistatic Sessions field is set to 1, then terminate all DMG SBP proce-
dures using measurement sessions of the sensing type multistatic.

— Otherwise, terminate the DMG SBP procedure identified with the DMG Measurement Session ID
indicated in the DMG Measurement Session ID Indication field.

Issue of the primitives shall reset the DMG SBP procedure expiry timer to 0, respectively to the terminated
DMG SBP procedure.

Upon expiry of the DMG SBP procedure expiry timer, the MLME of the SBP initiator or the SBP responder
shall issue an MLME-DMG-SBPTERMINATION.confirm primitive to terminate the corresponding DMG
SBP procedure.

If the SBP responder transmits a DMG SBP Termination frame or receives a DMG SBP Termination frame
from the SBP initiator, or after the expiry of the DMG SBP procedure expiry timer, the SBP responder
should terminate corresponding sensing measurement session(s) with all the sensing responders identified
by the DMG Measurement Session ID(s) associated with the DMG sensing procedure(s) triggered by the
terminated DMG SBP procedure(s).
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12. Security

12.5 RSNA confidentiality and integrity protocols
12.5.2 CTR with CBC-MAC protocol (CCMP)

12.5.2.2 CCMP MPDU format

Replace Figure 12-15 with the following:

l————— Encrypted —»‘

CCMP Header Data (PDU) miCc FCS
MAC Header 8 octets > 1 octet variable 4 octets
Replay Ext Key
|PNO| PN1 | Rsvd | Rsvd Counter Index v D PN2| PN3| PN4| PN5
B0 B1 B2 B4 B5 B6é B7

Key ID octet
Figure 12-15—Expanded CCMP MPDU
Insert the following after the second paragraph below Figure 12-15 (“The third octet of the...”):

Bits 2—4 of the Key ID octet are for the Replay Counter Index subfield in a protected individually addressed
Action frame that is a Protected Fine Timing frame or a Protected Sensing frame (see Table 9-81 and
Table 12-2a). In other protected individually addressed frames, bits 2—4 are reserved.

Table 12-2a—Indication of Replay Counter Index subfield

B2 of Key ID B3 of Key ID B4 of Key ID Indication in a protected individually
octet octet octet addressed Action frame
0 0 0 Not a Protected Fine Timing frame nor a
Protected Sensing frame
0 0 1 Protected Fine Timing frame
0 1 0 Protected Sensing frame
0 1 1 Reserved
1 0 0 Reserved
1 0 1 Reserved
1 1 0 Reserved
1 1 1 Reserved
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Delete the fifth and sixth paragraphs below Figure 12-15 (“In a protected individually...” and “The
remaining bits...”).

12.5.2.4 CCMP decapsulation

12.5.2.4.4 PN and replay detection

Change items c¢) and d) as follows:

c)

d)

If management frame protection is negotiated, the-reeeivershall-set-the MEPC bit-onagiventinkte

1+t the receiver shall maintain a single replay counter for received individually addressed robust

PV0 Management frames exeeptProteetedFine-Fimingframes{see9-6:34) that are received with the

To DS subfield equal to 0, except Protected Fine Timing frames (see 9.6.34) and Protected Sensing
frames (see 9.6.39), and (S1G STA only) a single replay counter for received individually addressed

robust PV1 Management frames exeeptProtectedFine-Timingframes{see-9-634).

NOTE 4—For Protected Fine Timing frames and Protected Sensing frames, PV1 Management frames are not
applicable.

If dotl IRSNAProtectedManagementFramesActivated is true and dotl IQMFActivated is also true,
the receiver shall maintain an additional replay counter for each ACI for received individually
addressed robust PV0 Management frames exeeptPreteeted Fine Timingframes{see-9-6:34) that are
received with the To DS subfield equal to 1, except Protected Fine Timing frames (see 9.6.34) and

Protected Sensing frames (see 9.6.39).

NOTE 4 5—Separate replay counters for PVO and PV1 Management frames allow for reordering between the
two types. However, S1G STAs are required to use PV1 Management frames for individually addressed Action
(and Action No Ack) frames when the peer is known to support them (see 10.57), so there is no issue with PV0
Action (and Action No Ack) frames. The other robust Management frames are Deauthentication and Disassoci-
ation frames, but reordering of a PV1 Action frame and a Deauthentication/Disassociation frame is not of much
concern since the Action frame is not valid after deauthentication/disassociation.

NOTE 5 6—QMF is not supported for PV1 Management frames (see 11.24.1.1).

Insert the following paragraph as item f) and modify the existing items f), g), h), i) into g), h), i), j):

f)

If dotl IRSNAProtectedManagementFramesActivated is true, the recipient shall maintain a separate
replay counter for receiving individually addressed Protected Sensing frames (see 9.6.39) and shall
use the PN from the received frame to detect replays.

Change item i) as follows:

i)

If the receiver performs replay detection prior to decryption, then the receiver shall check that the
replay counter used to detect replays is correct and discard the frame if incorrect. In particular, the
separate replay counter for individually addressed Protected Fine Timing frames shall be used if and
only+f the FFM Replay Counter Index subfield of the CCMP Header (Figure 12-15) signals that the
MPDU is a Protected Fine Timing frame; the separate replay counter for individually addressed Pro-
tected Fine Timing frames i shall not be used otherwise. The separate replay counter for individually
addressed Protected Sensing frames shall be used if the Replay Counter Index subfield of the CCMP

header (Figure 12-15) signals that the MPDU is a Protected Sensing frame; the separate replay
counter for individually addressed Protected Sensing frames shall not be used otherwise.
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12.5.4 GCM protocol (GCMP)
12.5.4.2 GCMP MPDU format

Replace Figure 12-28 with the following:

[¢&—— Encrypted —p

GCMP Header Data (PDU) MIC FCS
MAC Header 8 octets = 1 octet 16 octets 4 octets
Replay Ext | Key
| PNO| PN1 | Rsvd | Rsvd Counter Index v D PN2| PN3 [ PN4 | PN5
B0 B1 B2 B4 B5 B6 B7

Key ID octet
Figure 12-28—Expanded GCMP MPDU
Insert the following after the third paragraph below Figure 12-28 (“The third octet of the...”):

Bits 2—4 of the Key ID octet are for the Replay Counter Index subfield in a protected individually addressed
Action frame that is a Protected Fine Timing frame or a Protected Sensing frame (see Table 9-81 and
Table 12-2b). In other protected individually addressed frames, bits 2—4 are reserved.

Table 12-2b—Indication of Replay Counter Index subfield

B2 of Key ID B3 of Key ID B4 of Key ID Indication in a protected individually
octet octet octet addressed Action frame
0 0 0 Not a Protected Fine Timing frame nor a
Protected Sensing frame
0 0 1 Protected Fine Timing frame
0 1 0 Protected Sensing frame
0 1 1 Reserved
1 0 0 Reserved
1 0 1 Reserved
1 1 0 Reserved
1 1 1 Reserved

Change the fourth paragraph below Figure 12-28 as follows:
Bits 6-7 of the Key ID octet are for the Key ID subfield. The remaining bits of the Key ID octet are reserved.

Delete the fifth paragraph below Figure 12-28 (“In a protected individually...”).
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12.5.4.4 GCMP decapsulation
12.5.4.4.4 PN and replay detection

Change items c¢) and d) as follows:

¢) If management frame protection is negotiated, the-reeeivershall-set-the MEPC-bit-on-agiventinkte
+-it-the receiver shall maintain a single replay counter for received individually addressed robust
PV0 Management frames {exeeptProtectedFineTimingframes{(see-9-6:34) that are received with

the To DS subfield equal to 0, e xcept Protected Fine Tlmmg frames gsee 9.6. 34) and Protected Sens-
1ngframes(see9639) S play-ecoun e ed-in dua e g v

d) If dotl IRSNAProtectedManagementFramesActivated is true and dotl IQMFActivated is also true,
the receiver shall maintain an additional replay counter for each ACI for received individually

addressed robust Management frames e*eept—Preteeted—FmeiPmmg—frames—fsee—Qé%—afﬁebust

34} that are received with the

To DS subﬁeld equal to 1, except Protected Fine Tlmmg frames (see 9.6.34) and Protected Sensing
frames (see 9.6.39).

NOTE 3—PV1 frames are not supported with GCMP (see 12.5.4.1).

Insert the following paragraph as item f) and reletter the existing items f), g), h) to g), h), i):

f) If dotl IRSNAProtectedManagementFramesActivated is true, the recipient shall maintain a separate
replay counter for receiving individually addressed Protected Sensing frames (see 9.6.39) and shall
use the PN from the received frame to detect replays.

Add the following item at the end of 12.5.4.4.4:

i) If the receiver performs replay detection prior to decryption, then the receiver shall check that the
replay counter used to detect replays is correct and discard the frame if incorrect. In particular, the
separate replay counter for individually addressed Protected Fine Timing frames shall be used if the
Replay Counter Index subfield of the GCMP header (Figure 12-28) signals that the MPDU is a
Protected Fine Timing frame; the separate replay counter for individually addressed Protected Fine
Timing frames shall not be used otherwise. The separate replay counter for individually addressed
Protected Sensing frames shall be used if the Replay Counter Index subfield of the GCMP header
(Figure 12-28) signals that the MPDU is a Protected Sensing frame; the separate replay counter for
individually addressed Protected Sensing frames shall not be used otherwise.
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26. High-efficiency (HE) MAC specification

26.5 MU operation

26.5.2 UL MU operation

26.5.2.5 UL MU CS mechanism

Insert the following paragraph at the end of 26.5.2.5:

An AP that transmits a Sensing Trigger frame shall set the CS Required subfield to 1 unless one of the
following conditions is met:

— The Sensing Trigger frame is of subvariant Sensing Polling, SR2SI Sounding, or SR2SR Sounding.

— The Sensing Trigger frame is of subvariant Sensing Reporting or Sensing Threshold-Based Report-
ing and the UL Length subfield in the Common Info field of the Trigger frame is less than or equal
to 418.
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27. High-efficiency (HE) PHY specification

27.2 HE PHY service interface

27.2.2 TXVECTOR and RXVECTOR parameters

Insert the following rows into Table 27-1:

Table 27-1—TXVECTOR and RXVECTOR parameters

o & &
3 © o
g S | B
E Condition Value 8 =
s S 2
= £ Z
Contains an array of CSI values based on the channel
m measured during the training symbols of the received HE
z FORMAT is either HE_ SU | Ranging NDP or HE TB Ranging NDP (see 9.4.1.81.2).
p= or HE_TB, and The number of complex elements is Ny X Npy % Nge, N Y
& PSDU_LENGTH is 0 where Ny is the number of receive chains, Ny is the
H_ number of transmit chains, and N is the total number of
% subcarriers (see Table 9-1291).
Otherwise Not present. N N
Indicates the type of values contained in
Rx OP_QGain_Index.
Set to 0 to indicate neither Rx operating point index nor Rx
° gain index is contained in Rx_OP_Gain_Index.
o
>
= FORMAT is either HE SU | Set to 1 to indicate the Rx operating point index is
~§ or HE TB, and contained in Rx_OP_Gain_Index. N Y
o PSDU_LENGTH is 0
% Set to 2 to indicate the Rx gain index is contained in
§ [ Rx OP_QGain_Index.
The value of 3 is reserved.
See Table 9-12%h.
Otherwise Not present. N N
é FORMAT is cither HE_SU Crolgt;unsi r{\i ﬁ é( ;alues 1in(th§at11ilt%1 lé)é I()}r)neratlnrg rﬁoﬁt index
E‘ or HE_TB, and 0 ga ex associated w easurement. N v
g PSDU_LENGTH is 0 See Table 9-129k.
f:.‘
o .
é‘ Otherwise Not present. N N
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28. Enhanced directional multi-gigabit (EDMG) PHY specification

28.2 EDMG PHY service interface
28.2.2 TXVECTOR and RXVECTOR parameters

Insert the following rows in Table 28-1:

Table 28-1—TXVECTOR and RXVECTOR parameters

= & &

3 =] o

z 3 3

§ Condition Value z =

[

g £ 2
®© FORMAT is EDMG, Set to 1 to indicate that the PPDU is an EDMG Y N
é EDMG_MODULATION is multistatic sensing PPDU.

Z. EDMG_SC MODE, Set to 0 otherwise.
K NUM_USERS is 1,
- NUM_STSis 1
=
o Otherwise Not present N N
=
a
m

FORMAT is EDMG, Set to the number of Sync subfields in this EDMG Y N
3 EDMG _MS SENSING is multistatic sensing PPDU.

1

| .

@)
é Otherwise Not present N N
Z
)
w2
o
2|
s

<

25
FORMAT is EDMG, Set to 1 to indicate that the multiple Golay Y Y
. EDMG_MODULATION is sequences option is used in this PPDU.
S EDMG_SC_MODE,
o NUM_USERS is 1,
= NUM_STS is |
; Otherwise Not present N N
2|
%)
Z
&)
2
2
5%
SR
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Table 28-1—TXVECTOR and RXVECTOR parameters (continued)

Condition Value

Parameter

=~ | TXVECTOR
~ | RXVECTOR

EDMG _SENS MULTIPLE | Set to an integer value between 1 and 8 to indicate
_GOLAY is present and set | the Golay sequence index to be used in the TRN
to 1. field.

Otherwise Not present N N

EDMG_SENS GOLAY INDEX

28.3 Common parameters

28.3.3 EDMG preamble

28.3.3.3 EDMG portion of EDMG format preamble

28.3.3.3.2 EDMG-Header-A definition

28.3.3.3.2.3 Definition for EDMG SC mode and EDMG OFDM mode PPDUs

Replace the last row of Table 28-13 with the following rows:

Table 28-13—EDMG-MCS field definition if the Number of SS field is 0

Number . N
Subfield of bits Start bit Description

Multistatic Sensing 1 9 Corresponds to TXVECTOR parameter

MG MS SENSING. Set to 1 to indicate that the
PPDU is an EDMG multistatic sensing PPDU. Set to
0 otherwise.

Multistatic Sensing NSTA 3 10 Corresponds to TXVECTOR parameter

EDMG MS SENSING NSTA. Set to the number
of Sync subfields in this EDMG multistatic sensing
PPDU.

Sense Multiple Golay 1 13 Corresponds to TXVECTOR parameter
EDMG_SENS MULTIPLE GOLAY. Setto 1 to
indicate that the Golay sequences used in the TRN
field are based on sequence index specified in the
Sense Golay Index field.
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Table 28-13—EDMG-MCS field definition if the Number of SS field is 0 (continued)

Number . ..
Subfield of bits Start bit Description
Sense Golay Index 3 14 Corresponds to TXVECTOR parameter
EDMG_SENS GOLAY_ INDEX. Indicates the
index of the Golay sequences to be used in the TRN
field.
Reserved 4 17

28.9 EDMG beamforming

28.9.2 Beam refinement

28.9.2.2 EDMG BRP PPDU

28.9.2.2.6 TRN subfield definition for EDMG SC PPDUs and EDMG control mode PPDUs

Insert the following text as the fourth paragraph in 28.9.2.2.6 (before the paragraph that starts with “If
the TRN_BL X N¢p length is equal to 64...”)

If the EDMG_SENS MULTIPLE GOLAY TX VECTOR parameter is equal to 1, the basic SC TRN sub-
field waveform for the first and only transmit chain in time domain is defined as

T i i
—C;) = (Ga “tRN_BLx N¢y(q) — Gb “TRN_BLxNey(q— TRN_BL x Np) +
c

iG
7 "TRN BASIC(
_ Y

Ga'“rN BLx Neg(q—2x TRN_BL x Np) + Gb'rrN _BL xNey(q —3x TRN_BL x Np) +
GaiGTRNfBL xNep(q—4 x TRN_BL x Np) — Gbl‘GTRNfBL xNep(@ =5 x TRN_BL x Np))
where i is the value of the TX_VECTOR parameter EDMG_SENS_GOLAY_INDEX.
Insert the following subclauses at the end of 28.9:
28.9.4 EDMG multistatic sensing PPDU structure
28.9.4.1 General

EDMG multistatic sensing PPDUs are used for multistatic sensing. EDMG multistatic sensing is defined for
single space-time stream (igr¢ = 1) EDMG SC PPDUs only.
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28.9.4.2 EDMG multistatic sensing PPDU structure
An EDMG multistatic sensing PPDU is an EDMG BRP PPDU in which a Sync field is inserted between the

data field and the TRN field. The Sync field includes two or more Sync subfields and a Sync PAD subfield.
The structure of an EDMG multistatic sensing PPDU is shown in Figure 28-48a.

EDMG-A Sync

EDMG- EDMG-
| L-STF | L-CEF | L-Header | Header | sTF | CiF | Data Syncy | Sync; Syncy | pap
O =l oz
2 &g 22
Qo n R o Wn
C C C o
&L &L &L
\/\/%/—)
f. f. fo. Q
7 8 & &8 33
iy ke,
g3 3 3 Ze
zf_j — zf_j Ng ) =
R
nuvmnuuvunm
o o o
c c c
7 &
o o a

Figure 28-48a—EDMG multistatic sensing PPDU structure

An EDMG multistatic sensing PPDU enables sensing by N¢r, STAs using the same PPDU, where Ny, is
given by the Multistatic Sensing NSTA field within the EDMG-Header-A. If sensing is performed on a 4.32
GHz, 6.48 GHz, or 8.64 GHz channel, the Sync field and the TRN field in the EDMG multistatic sensing
PPDU shall occupy 2, 3, or 4 contiguous 2.16 GHz channels, respectively.

NOTE—A STA that participates in a DMG sensing measurement exchange of the DMG sensing type multistatic as a
sensing receiver may ignore all the PPDU fields preceding the Sync field and use its intended Sync subfield for
synchronization.

28.9.4.3 EDMG multistatic sensing PPDU header fields

An EDMG multistatic sensing PPDU is indicated by setting the Multistatic Sensing field within the EDMG-
Header-A to 1. The number of Sync fields in the PPDU is indicated by the Multistatic Sensing NSTA field
within the EDMG-Header-A.

The PSDU Length field and the EDMG MCS field shall be set to values such that the duration of the Data
field Tj, 74, as interpreted from the EDMG-A header of the PPDU (see 28.12.3.3) by an EDMG STA
unaware of the Multistatic Sensing field is equal to the duration of the Data field plus the duration of the
Sync field (see 28.12.3.3) in the EDMG multistatic sensing PPDU.

The wvalue set in the PSDU Length field is PSDU LENGTH+SYNC LENGTH, where
PSDU LENGTH is the length of PSDU data in octets and SYNC LENGTH is the length of data in octets
that can generate an integer number N,;; syyc 0f SC symbol blocks with the same length as the Sync field.

The number of codewords, N¢y syyc . corresponding to N,y gyye SC symbol blocks is

New syne = (S12=Ng) X Ny syne * Negps X Neg/ Lew
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where Ng;, Negps, Neg,and Ly are the Gl length, coded bit per modulation symbol, number of bounded
channels, and codeword length, respectively.

SYNC_LENGTH = N¢y syne *x (Lew/p) x (R/8)
where R is the code rate and p is the repetition factor.

The fields RX TRN-Units Per Each TX TRN-Unit, EDMG TRN-Unit P, EDMG TRN-Unit M, and EDMG
TRN-Unit N are used in the same way as in an EDMG BRP frame (see 28.9.2.2.3). However, the
(Ngr4—1) x P TRN subfields which are of the EDMG TRN-Unit M are used in a different way, as defined
in 28.9.4.5, where Ng;, and P have the values in the Multistatic Sensing NSTA and EDMG TRN-Unit P
fields within the EDMG-Header-A, respectively. The EDMG TRN-Unit P and EDMG TRN-Unit M (M)
fields are set so that (Ng;, — 1) x P <M.

The EDMG TRN Length field is used to indicate the length of the TRN field. The DMG TRN Length is set
to the value used to describe the TRN field (number of TRN-Units).

The Beam Tracking Request field and the EDMG Beam Tracking Request field within the EDMG-Header-
A of an EDMG multistatic sensing PPDU shall be set to 0.

Bits B37 and B46 of the L-Header shall be set to 1 to indicate an EDMG A-MPDU.
28.9.4.4 EDMG multistatic sensing PPDU Sync field
28.9.4.4.1 General

The EDMG multistatic sensing PPDU Sync field is composed of Ny, . Sync subfields followed by a Sync
pad subfield.

28.9.4.4.2 Sync subfield definition

Each Sync subfield is composed of 18 Golay sequences. Sync subfields intended to be used by different
STAs use different rows from the matrix M(r, ¢) defined in Table 28-75a. The index r corresponds to the
STA ID that each STA is assigned in the DMG Sensing Request frame at the beginning of the multistatic
EDMG sensing measurement exchange.

Table 28-75a—Coefficient matrix for EDMG multistatic sensing Sync field

M(:,0) M(:,1) M(:,2) M(:,3) M(:,4) M(:,5) M(:,6) M(:,7)
1 -1 1 -1 1 1 1 1
1 -1 1 -1 1 1 1 1
1 1 -1 -1 1 -1 -1 1
1 1 -1 -1 1 -1 -1 1
-1 1 -1 1 1 1 1 1
-1 1 -1 1 1 1 1 1
1 -1 -1 1 -1 -1 1 1
1 -1 -1 1 -1 -1 1 1
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The structure of a Sync subfield is shown in Figure 28-48b and is defined in Equation (28-1a).

.
T,
rSync(qN—LE) = z ~M(r,7) x G’ RN, x Noy(q — (k x TRN_BL x Np)) (28-1a)
C
k=0
+M(r,7) % Gj" 1Ny, x Noy(q — (8 X TRN_BL x Nip))
3
+ 3" M(r, 2k) x Gi"1rw,, x Ny (g — ((2k+9) x TRN_BL x Np))
k=0

3
+ 3 M(r, 2k + 1) x Gj 1rw,, x N, (¢ = ((2k + 10) x TRN_BL x Np))

k=0

+M(r, 0) x Gi” 1RN,, « Ney(q — (17 x TRN_BL x Np))

-M(r,7)x Gj -M(r,7)x Gj | M(r,7)xGj | M(r,0)xGi | M(r,1)xGj | M(r,2)xGi | M(r,3)xGj | M(r,4)xGi [ M(r,5)xGj | M(r,6)xGi | M(r,7)xGj | M(r,0)xGi

8 Fields

Figure 28-48b—Sync subfield structure

For r = 1,3,5,and 7, p is set to 7; and for » = 2,4,6,and 8, p is set to 8. For » = 1,2,3,and 4,
G, = G,and G; = G,;andforr = 5,6,7,and 8, G, = G, and G; = G,,.

The pairs of Golay complementary sequences (Gdai,g, Gblrg), (Gabse, Gbhss), (Gdhgy Gbhg,),
(Gdk,,, GbL ), (Gdbgg, Gbhgg) , and (Gdyy,, GbYyyy) are defined in 28.10.

th

The " Sync subfield is transmitted using an AWV optimized for reception by the £~ STA.
28.9.4.4.3 Sync pad definition

The Sync pad subfield is composed of N, Ga7TRN_BL xNgy sequences such that
Ny syve = TRN_BL x (N,uq+ Ngry % Lgyyc)/ 512 is the smallest integer resulting in an integer value of
SYNC_LENGTH in octets (see 28.9.4.3). Lgyycis equal to 18.

28.9.4.5 TRN field for EDMG multistatic sensing PPDU

The TRN field of an EDMG multistatic sensing PPDU is identical to the TRN field of an EDMG BRP-TX or
BRP-RX/TX PPDU, as defined in 28.9.2.2.5, with the exception that instead of P TRN subfields transmit-
ted w1th the AWV used to transmit the data field of the PPDU, we have Ny, x P TRN subﬁelds in which
the k" set of P TRN subfields are transmitted with an AWV used to transmit the k" Sync subfield.
M —((Ngp,—1) x P) TRN subfields are transmitted using AWV selected by the sensing transmitter to rep-
resent its TX beams.

28.9.5 DMG monostatic sensing PPDU

As described in Annex AB, any DMG PPDU or EDMG PPDU may be used for monostatic sensing.
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This subclause proposes wider constraints on the waveform used in the TRN field of PPDU used for
monostatic sensing.

Any waveform may be used in the TRN field of a DMG monostatic sensing PPDU if the following
constraints are met:

a)  The length of the waveform shall be equal or shorter than the length of a TRN field declared in the
Header field or EDMG-Header-A field.

b) The power of the waveform shall be less than or equal to the power of a TRN field averaged over
each 128 x T, period.

¢) The spectral density of the waveform, averaged over 10 MHz bandwidth, shall be less than or equal
to the spectral density of a TRN field.

d) The waveform shall comply with the same transmit mask (or be lower) as the mask complied by the
preamble and data fields of the PPDU (see 20.3.2 and 28.3.5).

e) The waveform does not contain more than 6 consecutive sequences Ga{,s and no more than 6 con-
secutive sequences Gb /g .

EDMG PPDUs may be used in the parallel mode of coordinated DMG monostatic sensing. The TRN field of
EDMG SC PPDUs (see 28.9.2.2.6) may be used as the waveforms of the TRN field of a coordinated DMG
monostatic sensing PPDU. Each responder in the parallel mode of coordinated DMG monostatic sensing
may be assigned with a unique TRN subfield waveform for EDMG SC PPDUs.

28.12 EDMG PLME
28.12.3 TXTIME calculation
28.12.3.3 TXTIME calculation for EDMG SC mode

Insert the following paragraph between the first
(Thue = (Ngpgsx 512+ Ng;) x aDMGChipTimeDuration ps ) and second (“If the NUM_USERS
parameter is equal to 1, the CH_BANDWIDTH parameter...”) paragraphs of 28.12.3.3:

If EDMG MS SENSING is equal to 1,
Tpata = (Nppgs* 512+ Ngp) x aDMGChipTimeDuration + (Ngr X Lgyye T Nyga) X Tgo1ay » Where Ny
is the value of EDMG_MS_SENSING_NSTA, T, = 128 x aDMGChipTimeDuration, and N,,, and
Lgyne are defined in 28.9.4.4.3.
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35. Extremely high throughput (EHT) MAC specification

35.3 Multi-link operation (MLO)
35.3.14 MLD individually addressed Management frame delivery
35.3.14.1 General

Insert the following text at the end of the first paragraph of 35.3.14.1:
— Public Action Sensing Measurement Report frame

— Protected Sensing Measurement Report frame
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36. Extremely high throughput (EHT) PHY specification

36.2 EHT PHY service interface

36.2.2 TXVECTOR and RXVECTOR parameters

Insert the following rows into Table 36-1:

Table 36-1—TXVECTOR and RXVECTOR parameters

o & &
3 © o
3 S| 5
g Condition Value 8 =
£ AR
£ g
Contains an array of CSI values based on the channel
m FORMAT is EHT MU, measured during the training symbols of the received EHT
z PSDU LENGTH is 0, and | Ranging NDP or EHT TB Ranging NDP (see 9.4.1.81.2).
p= CH_BANDWIDTH is The number of complex elements is Ny X Npy X Nge, N Y
& either CBW320-1 or where Ny is the number of receive chains, Ny is the
M, CBW320-2 number of transmit chains, and N is the total number of
% subcarriers (see Table 9-1291).
Otherwise Not present. N N
Indicates the type of values contained in
Rx OP_QGain_Index.
Set to 0 to indicate neither Rx operating point index nor Rx
° gain index is contained in Rx_OP_Gain_Index.
£ FORMAT is EHT MU,
F‘ PSDU_LENGTH is 0, and Set to 1 to indicate the Rx operating point index is
~§ CH_BANDWIDTH is contained in Rx_OP_Gain_Index. N Y
O, | either CBW320-1 or
g CBW320-2 Set to 2 to indicate the Rx gain index is contained in
§ [ Rx OP_QGain_Index.
The value of 3 is reserved.
See Table 9-129h.
Otherwise Not present. N N
§ FORMAT is EHT—.MU’ Contains Ny values indicating Rx operating point index
= PSDU_LENGTH is 0, and or Rx gain index associated with CSI measurement
"I | CH_BANDWIDTH is & ' N | Y
s either CBW320-1 or
i‘ CBW320-2 See Table 9-129k.
o
§ Otherwise Not present. N N
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Annex B

(normative)

Protocol Implementation Conformance Statement (PICS)
proforma

B.2 Abbreviations and special symbols

B.2.2 General abbreviations for Item and Support columns

Insert the following abbreviations (maintaining alphabetical order):

WS Wireless sensing

B.4 PICS proforma—IEEE Std 802.11-2024

B.4.3 IUT configuration

Insert the following rows at the end of the table:

Item IUT configuration References Status Support
*CFSSTA Sensing STA 11.55.1.2 CFHE: O Yes O No O
CFEHT: O
*CFDSSTA DMG sensing STA 11.553.2 CFDMG: O Yes O No O
*CFDSPASS | DMG passive sensing STA 11.55.3.9 CFDMG: O Yes O No O

B.4.4 MAC protocol
B.4.4.1 MAC protocol capabilities

Insert the following rows at the end of the table (maintaining item order):

Item Protocol capabilities References Status Support

Are the following MAC protocol capa-
bilities supported?

PC50 Support for the role of sensing initiatorin | 11.55.1 CFSSTA: M Yes ONo O

a sensing procedure
PCs1 Support for the role of sensing responder | 11.55.1 CFSSTA: M Yes ONo O

in a sensing procedure
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Item Protocol capabilities References Status Support
*PC52 Support for the SR2SR variant of a TF 11.55.1.5.2. | CFSSTA: O Yes ONo O
sounding phase 5
*PC53 Support for threshold-based reporting 11.55.1.5.2. | CFSSTA: O Yes ONo O
phase 6.2
PC54 Support for sensing measurement session | 11.55.1.6 CFSSTA: M Yes O No O
termination
*PC55 Support for the role of SBP initiatorinan | 11.55.2 CFSSTA: O Yes O No O
SBP procedure
*PC56 Support for the role of SBP responderin | 11.55.2 CFSSTA: O Yes O No O
an SBP procedure
PC57 Support for the role of sensing initiatorin | 11.55.3 CFDSSTA:M | YesONo O
a DMG sensing procedure
PC58 Support for the role of sensing responder | 11.55.3 CFDSSTA: M | YesONo O
in a DMG sensing procedure
*PC59 Support for coordinated monostatic 11.55.3.6.2 | (CFDSSTA Yes ONo O
DMG sensing AND NOT
(PC60 OR
PC62)): M
(CFDSSTA
AND (PC60
OR PC62)): O
*PC60 Support for bistatic DMG sensing 11.55.3.6.3 (CFDSSTA Yes O No O
AND NOT
(PC59 OR
PC62)): M
(CFDSSTA
AND (PC59
OR PC62)): O
PC60.1 Support for bistatic DMG sensing as a 11.55.3.6.3 | (PC60 AND Yes ONo O
sensing transmitter NOT PC60.2):
M
(PC60 AND
PC60.2): O
PC60.2 Support for bistatic DMG sensing as a 11.55.3.6.3 (PC60 AND Yes O No O
sensing receiver NOT PC60.1):
M
(PC60 AND
PC60.1): O
*PC61 Support for coordinated bistatic DMG 11.55.3.6.4 | (CFDSSTA Yes O No O
sensing AND PC60):
(¢}
*PC61.1 Support for coordinated bistatic DMG 11.55.3.6.4 | (PC61 AND Yes ONo O
sensing as a sensing transmitter NOT PC61.2):
M
(PC61 AND
PC61.2): O
*PC61.2 Support for coordinated bistatic DMG 11.55.3.6.4 | (PC61 AND Yes O No O
sensing as a sensing receiver NOT PC61.1):
M
(PC61 AND
PC61.1): O
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Item Protocol capabilities References Status Support
*PC62 Support for EDMG multistatic sensing 11.55.3.6.5 | (CFDSSTA Yes ONo O
AND NOT
(PC59 OR
PC60): M
(CFDSSTA
AND (PC59
OR PC60): O
PC63 Support for DMG sensing measurement 11.55.3.8 CFDSSTA: M Yes O No O
termination
PCo4 Support for DMG passive sensing 11.55.3.9 CFDSPASS: Yes O No O
M
*PC65 Support for the role of SBP initiator in a 11.55.4 CFDSSTA: O Yes O No O
DMG SBP procedure
*PC66 Support for the role of SBP responderin | 11.55.4 CFDSSTA: O Yes O No O
a DMG SBP procedure
B.4.4.2 MAC frames
Insert the following rows at the end of the table (maintaining item order):
Item MAC frame References Status Support
Is transmission of the following MAC Clause 9
frames supported?
FT78 (Protected) Sensing Measurement 9.6.7.56 CFSSTA: M Yes ONo ON/AO
Request frame
FT79 (Protected) Sensing Measurement 9.6.7.57 CFSSTA: M Yes ONo ON/AO
Response frame
FT80 Sensing Measurement Report frame 9.6.7.58 CFSSTA: M Yes ONo ON/AO
FT81 (Protected) Sensing Measurement Ter- 9.6.7.59 CFSSTA: M Yes ONo ON/AO
mination frame
FT82 (Protected) Sensing Measurement Query | 9.6.7.60 CFSSTA: M Yes ONo ON/AO
frame
FT83 (Protected) SBP Request frame 9.6.7.61 PC55: M Yes ONoON/AO
FT84 (Protected) SBP Response frame 9.6.7.62 PC56: M Yes ONo ON/AO
FT85 (Protected) SBP Termination frame 9.6.7.63 (PC55 OR Yes ONo ON/AO
PC56): M
FT86 DMG Sensing Measurement Request 9.6.21.8 CFDSSTA:M | YesONoON/AO
frame
FT87 DMG Sensing Measurement Response 9.6.21.9 CFDSSTA:M | YesONoON/AO
frame
FT88 DMG Sensing Measurement Report 9.6.21.10 CFDSSTA:M | YesONoON/AO
frame
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Item MAC frame References Status Support

FT89 DMG Sensing Measurement Termina- 9.6.21.11 CFDSSTA:M | YesONoON/ADO
tion frame

FT90 DMG SBP Request frame 9.6.21.12 PC65: M YesONoON/AO

FT91 DMG SBP Response frame 9.6.21.13 PC66: M Yes ONo ON/AO

FT92 DMG SBP Report frame 9.6.21.14 PC66: M Yes ONoON/AO

FT93 DMG SBP Termination frame 9.6.21.15 (PC65 OR Yes ONoON/AO

PC66): M

FT94 DMG Sensing Request frame 9.3.1.26 CFDSSTA:M | YesONoON/AO

FT95 DMG Sensing Response frame 9.3.1.26 CFDSSTA:M | YesONoON/AO

FT96 DMG Sensing Poll frame 9.3.1.26 CFDSSTA:M | YesONoON/AO
Is reception of the following MAC Clause 9
frames supported?

FR79 (Protected) Sensing Measurement 9.6.7.56 CFSSTA: M Yes ONo ON/AO
Request frame

FR80 (Protected) Sensing Measurement 9.6.7.57 CFSSTA: M Yes ONo ON/AO
Response frame

FR81 Sensing Measurement Report frame 9.6.7.58 CFSSTA: M YesONoON/AO

FR82 (Protected) Sensing Measurement Ter- 9.6.7.59 CFSSTA: M Yes ONoON/AO
mination frame

FRS83 (Protected) Sensing Measurement Query | 9.6.7.60 CFSSTA: M Yes ONo ON/AO
frame

FR84 (Protected) SBP Request frame 9.6.7.61 PC56: M Yes ONo ON/AO

FR85 (Protected) SBP Response frame 9.6.7.62 PC55: M Yes ONo ON/AO

FR86 (Protected) SBP Termination frame 9.6.7.63 (PC55 OR Yes ONo ON/AO

PC56): M

FR87 DMG Sensing Measurement Request 9.6.21.8 CFDSSTA:M | YesONoON/AO
frame

FR88 DMG Sensing Measurement Response 9.6.21.9 CFDSSTA:M | YesONoON/AO
frame

FR&9 DMG Sensing Measurement Report 9.6.21.10 CFDSSTA:M | YesONoON/AO
frame

FR90 DMG Sensing Measurement Termina- 9.6.21.11 CFDSSTA:M | YesONoON/AO
tion frame

FRI1 DMG SBP Request frame 9.6.21.12 PC66: M Yes ONo ON/AO

FR92 DMG SBP Response frame 9.6.21.13 PC65: M Yes ONo ON/AO
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Item MAC frame References Status Support
FR93 DMG SBP Report frame 9.6.21.14 (PC65 OR YesONoON/AO
PC66): M
FR94 DMG SBP Termination frame 9.6.21.15 (PC65 OR Yes ONo ON/AO
PC66): M
FR95 DMG Sensing Request frame 9.3.1.26 CFDSSTA:M | YesONoON/AO
FR96 DMG Sensing Response frame 9.3.1.26 CFDSSTA: M | YesONoON/AO
FR97 DMG Sensing Poll frame 9.3.1.26 CFDSSTA:M | YesONoON/AO
Insert the following new subclause at the end of subclause B.4:
B.4.41 Wireless sensing (WS) features
B.4.41.1 WS MAC features
Item Protocol capability References Status Support
Are the following MAC protocol
features supported?
WS1 TB sensing 11.55.1.5.2 CFSSTA: M Yes O No ON/AO
WS2 non-TB sensing 11.55.1.5.3 CFSSTA: M Yes ONo ON/AO
WS3 SR2SR sensing 11.55.1.5.2.5 PC52: M Yes ONo ON/AO
*WS4 Sensing reporting 11.55.1.5.2.6 CFSSTA: M Yes ONo ON/AO
WS5 Basic sensing reporting 11.55.1.5.2.6.1 WS4: M Yes ONo ON/AO
WS6 Threshold-based reporting 11.55.1.5.2.6.2 | PC53: M Yes ONo ON/AO
WS7 Sensﬁng measurement session 11.55.1.6 CFSSTA: M Yes ONo ON/AO
termination
*WS8 SBP 11.55.2 CFSSTA: O Yes ONo ON/AO
WS9 SBP Reporting 11.55.2.3 WS8: M Yes ONo ON/AO
WS10 SBP Termination 11.55.2.4 WS8: M Yes ONo ON/AO
WSI11 DMG passive sensing 11.553.9 CFDSPASS: O Yes ONo ON/AO
WS12 Sequential coordinated 11.55.3.6.2.2 CFDSSTA: O Yes ONo ON/AO
monostatic DMG sensing
WS13 Parallel coordinated monostatic 11.55.3.6.2.3 PC59: M Yes ONo ON/AO
DMG sensing
WS14 Bistatic DMG sensing 11.55.3.6.3 PC60: M YesONo ON/AO
WS15 Coordinated bistatic DMG sens- | 11.55.3.6.4 PC61: M Yes O No ON/AO
ing
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Item Protocol capability References Status Support
WS16 Multistatic EDMG sensing 11.55.3.6.5 PC62: M Yes ONo ON/AO
WS17 DMG SBP 11.554 (PC65 OR Yes ONo ON/AO

PC66):M
B.4.41.2 WS PHY features
Item Protocol capability References Status Support
Are the following PHY protocol
features supported?
WSP1 EDMG multistatic sensing PPDU 28.9.4 CFDSSTA: O Yes ONo ON/AO
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Annex C

(normative)

ASN.1 encoding of the MAC and PHY MIB

C.3 MIB Detail

Change the comment list following the dotl 1smt definition as follows (not all lines shown):

—— kk ok ok k ok k kA kA hk kA hkhkhkhhkh kA hhkhkhhkhhkhkh kA hhkhkhhkhhkhkhhkrhkhkhhhkhkhkrhkhkhkhkhkhkrhkhkrkkhkkxk*k

-— * Major sections
—_— kkhkhk Ak hkhh Ak Ak h kA Ak kb Ak Ak kA A hhh b hhhhkhAhhhk b hhhkhkhAhkhkhkhkhkhhkkhkhhrhkkhkhkhkhkhkdhhkrhkkhkkhkhhkhkhdkx

-- Station ManagemenT (SMT) Attributes
-— DEFINED AS "The SMT object class provides the necessary support
-- at the station to manage the processes in the station such that
-- the station may work cooperatively as a part of an IEEE 802.11
-- network."

dotllsmt OBJECT IDENTIFIER ::= { ieee802dotll 1 }
-— dotllsmt GROUPS

-- dotllEHTStationConfigTable HEE
-- dotllEHTPPEThresholdsMappingsTable
-- dotllEBCSTrafficStreamTable :
-- dotllSENSStationConfigTable 1=

dotllsmt 46
dotllsmt 47
dotllsmt 48
dotllsmt 49

Il
—~ o~~~
- — — —

Insert the following at the end of the dotl1StationConfig TABLE:

—— ok k ok k ok ok k kA hk kA hkhk Ak hkhkhhkh kA hhkhkhhkhhhkh kA hhkhkhhkhhkhkhhkrhkhkhhhkhkhkrhkhkhkhkhkhkrhkhkrkkhkxk*k

-— * dotllSENSStationConfigTable TABLE
—_— kkhkhk Ak hkhkhhk Ak h kA Ak kb bk Ak hhhAkhAhhh b hhhhk A hhhkhAhhkhkhkhAhkhkhkhhkhhkkhkhAhrhkkhkhkhkhkhkkhhkrhkkhkkhhhkhkhdxx
dotl11SENSStationConfigTable OBJECT-TYPE
SYNTAX SEQUENCE OF DotllSENSStationConfigEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"Station Configuration attributes. In tabular form to allow for multiple
instances on an agent."
:= { dotllsmt 49 }

dotl1l1SENSStationConfigEntry OBJECT-TYPE

SYNTAX DotllSENSStationConfigEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION
"An entry (conceptual row) in the dotllSENSStationConfig Table.
ifIndex - Each IEEE 802.11 interface is represented by an ifEntry. Inter-
face tables in this MIB module are indexed by ifIndex."

INDEX { ifIndex }

::= { dotllSENSStationConfigTable 1 }

Dotl11SENSStationConfigEntry::= SEQUENCE
{
dotllSensingImplemented, TruthValue
dotll1SBPImplemented, TruthValue
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dotl1l1DMGSensingMsmtImplemented, TruthValue
dot1l1DMGSBPImplemented, TruthValue
dotl1lAPRequiresPMFActivated, Integer

}

dotllSensingImplemented OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"This is a capability variable. Its value is determined by device capabil-
ities.

This attribute, when true, indicates that the STA is a sensing STA. This
attribute, when false, indicates the STA is not a sensing STA. The default
value of this attribute is false."

DEFVAL { false }

::= { dotllSENSStationConfigEntry 1 }

dotllSBPImplemented OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"This is a capability variable. Its value is determined by device capabil-
ities.

This attribute, when true, indicates that the STA supports SBP. This
attribute, when false, indicates the STA does not support SBP. The default
value of this attribute is false."

DEFVAL { false }

::= { dotllSENSStationConfigEntry 2 }

dot11DMGSensingMsmtImplemented OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"This is a capability variable. Its value is determined by device capabil-
ities.

This attribute, when true, indicates that the STA supports DMG sensing.
This attribute, when false, indicates the STA does not support DMG sens-
ing. The default value of this attribute is false."

DEFVAL { false }

::= { dotllSENSStationConfigEntry 3 }

dot11DMGSBPImplemented OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"This is a capability variable. Its value is determined by device capabil-
ities.

This attribute, when true, indicates that the STA supports DMG SBP. This
attribute, when false, indicates the STA does not support DMG SBP. The
default value of this attribute is false."

DEFVAL { false }

::= { dotllSENSStationConfigEntry 4 }

dotllAPRequiresPMFActivated OBJECT-TYPE
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SYNTAX INTEGER {inactive (0), requiredX20M (1), required (2)}

MAX-ACCESS read-write

STATUS current

DESCRIPTION
"This is a control wvariable.
It is written by an external management entity or the SME.
Changes take effect at the next occurrence of an MLME-START.request or
MLME-JOIN.request primitive.
The attribute applies only to preassociation sensing behavior.
If set to required (2), indicates that the station requires management
frame protection for all sensing frames exchanged during the sensing capa-
bility exchange (see 11.55.1.3), establishment of a sensing measurement
session (see 11.55.1.4), setup exchange of an SBP procedure (see
11.55.2.2) and sensing measurement reporting (see 11.55.1.5.2.6.1,
11.55.1.5.2.6.2, 11.55.1.5.3.3 and 11.55.2.3).
If set to requiredX20M (1), indicates that the station management frame
protection for all sensing frames exchanged during the sensing capability
exchange (see 11.55.1.3), establishment of a sensing measurement session
(see 11.55.1.4), setup exchange of an SBP procedure (see 11.55.2.2) and
sensing measurement reporting (see 11.55.1.5.2.6.1, 11.55.1.5.2.6.2,
11.55.1.5.3.3, and 11.55.2.3) except those using a 20 MHz bandwidth for
measurements.
Otherwise, if set to inactive (0), indicates that management frame protec-
tion during sensing capability exchange, establishment of a sensing mea-
surement session, setup exchange of an SBP procedure, and sensing
measurement reporting is not required."

DEFVAL { inactive }

::= { dotllSENSStationConfigEntry 5 }
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Insert the following new annex after Annex AH:

Annex Al

(informative)

Sensing procedure example

Figure AI-1 illustrates an example of a sensing procedure where an AP performs sensing as a sensing initia-
tor with three non-AP STAs (sensing responders) referred to as STA A, STA B, and STA C, which have
MAC addresses A, B, and C, and identifiers AID 1, USID 2, and AID 3, respectively.
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Figure Al-1—Example of a sensing procedure

The example starts with the establishment of a sensing measurement session between the AP and STA A
(AID 1), which defines a first set of operational parameters that is assigned a Measurement Session ID of 1.
The concept of Measurement Session ID is defined in 11.55.1.4. After the sensing measurement session is
established, sensing measurement exchanges are performed based on the defined operational parameters
(Measurement Session ID equal to 1). Each sensing measurement exchange is assigned a Measurement
Exchange ID (see 11.55.1.5). After some time, a second sensing measurement session is established
between the AP and STA A, which defines a second set of operational parameters that is assigned a Mea-
surement Session ID of 2. After the second sensing measurement session is established, subsequent sensing
measurement exchanges may be performed based on either the first (Measurement Session ID equal to 1) or
second (Measurement Session ID equal to 2) set of operational parameters. A sensing measurement session
may be explicitly terminated with a sensing measurement session termination. In the example, the sensing
measurement session between the AP and STA A with Measurement Session ID equal to 1 is terminated.

Also in Figure Al-1, a sensing measurement session between the AP and STA B is established that defines a
set of operational parameters identical to the one corresponding to Measurement Session ID equal to 2 estab-
lished between the AP and STA A. Therefore, the AP also assigns a Measurement Session ID equal to 2 to
this new sensing measurement session. Subsequent sensing measurement exchanges associated with Mea-
surement Session ID equal to 2 may thus include STA A, STA B, or both STA A and STA B. Each sensing
measurement exchange may have one-to-many (including one-to-one) announcement and/or triggering, and
may have either one-to-many or many-to-one (including one-to-one) sounding. After a sensing measurement
session is terminated for all STAs that use the corresponding Measurement Session ID, the Measurement
Session ID becomes available for reuse if a new sensing measurement session is established, potentially
with a different set of operational parameters.
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