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Abstract: This amendment provides direct-link setup enhancements to the IEEE 802.11 MAC
and PHY, extending direct-link setup to be independent of the access point (AP), and adding
power save capabilities. The direct-link setup is made independent of the AP by tunneling the
protocol messages inside data frames.

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

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

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

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase,
market, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint
expressed at the time a standard is approved and issued is subject to change brought about through developments in the
state of the art and comments received from users of the standard. Every IEEE Standard is subjected to review at least
every five years for revision or reaffirmation, or every ten years for stabilization. When a document is more than five
years old and has not been reaffirmed, or more than ten years old and has not been stabilized, it is reasonable to
conclude that its contents, although still of some value, do not wholly reflect the present state of the art. Users are
cautioned to check to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other
person or entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon his or
her 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.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this reason,
IEEE and the members of its societies and Standards Coordinating Committees are not able to provide an instant
response to interpretation requests except in those cases where the matter has previously received formal consideration.
A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations Manual
shall not be considered the official position of IEEE or any of its committees and shall not be considered to be, nor be
relied upon as, a formal interpretation of the IEEE. At lectures, symposia, seminars, or educational courses, an
individual presenting information on IEEE standards shall make it clear that his or her views should be considered the
personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Recommendations to change the status of a stabilized standard should include a
rationale as to why a revision or withdrawal is required. Comments and recommendations on standards, and requests
for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board

445 Hoes Lane

Piscataway, NJ 08854

USA
Authorization to photocopy portions of any individual standard for internal or personal use is granted by The Institute
of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center.
To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood

Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for
educational classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

This introduction is not part of IEEE Std 802.11z-2010, IEEE Standard for Information Technology—
Telecommunications and information exchange between systems—Local and metropolitan area networks—Specific
requirements—Part 11: Wireless Medium Access Control (MAC) and Physical Layer (PHY) specifications—
Amendment 7: Extensions to Direct-Link Setup.

This document provides amendments to the IEEE 802.11 PHY/MAC layers related to direct-link setup.

Notice to users

Laws and regulations

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

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.

Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA web site at http://standards.ieee.org.

Errata

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

o Documents
Copyright © 2010 IEEE. All rights reserved. Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 01:08:08 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.11z-2010


http://ieeexplore.ieee.org/xpl/standards.jsp
http://standards.ieee.org/
http://standards.ieee.org/reading/ieee/updates/errata/index.html
http://www.avadocuments.com/doc/ieee-802-11z-2010
http://www.avadocuments.com/doc/ieee-802-11z-2010

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/icee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this amendment may require use of subject
matter covered by patent rights. By publication of this amendment, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. A patent holder or patent applicant has
filed a statement of assurance that it will grant licenses under these 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. Other Essential Patent Claims may exist for
which a statement 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 amendment 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.
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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 7: Extensions to
Direct-Link Setup (DLS)

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. Implementers of the standard are responsible for determining appropriate
safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http:/standards.ieee.org/IPR/disclaimers. html.

NOTE—The editing instructions contained in this amendment define how to merge the material contained therein 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 strikethrough (to remove old material) and underscore (to add new
material). Delete removes existing material. Insert adds new material without disturbing the existing material.
Insertions may require renumbering. If so, renumbering instructions are given in the editing 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 notes will not be carried over into future editions because the changes will be incorporated into the base
standard.
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2. Normative references

Insert the following new reference in alphabetical order:

IETF RFC 1042, A Standard for the Transmission of I[P Datagrams over IEEE 802" Networks, J. Postel, J.
Reynolds, February 1988.

3. Definitions

Change definition 3.45 as follows:

3.45 dynamic frequency selection (DFS) owner: A station (STA) in an independent basic service set
(IBSS) or off-channel TDLS direct link that takes responsibility for selecting the next channel after radar is
detected operating in a channel. In an IBSS, it cannot be guaranteed that there will be a single DFS owner
at any particular time and the protocol is robust to this situation.

Insert the following new definitions 3.z1 through 3.z15 in alphabetical order:

3.z1 access point (AP) path: Path between two tunneled direct-link setup (TDLS) peer stations (STAs) via
the AP.

3.z2 base channel: Channel on which the tunneled direct-link setup (TDLS) peer station (STA) is
associated with an access point (AP).

3.z3 off-channel: Channel that is not the base channel.

3.z4 peer unscheduled automatic power save delivery (peer U-APSD): A power save mode based on
unscheduled service periods that may be used between two stations (STAs) that have set up a tunneled
direct-link setup (TDLS) direct link.

3.z5 peer unscheduled automatic power save delivery [peer U-APSD (PU)] buffer station (STA): A
tunneled direct-link setup (TDLS) peer STA that buffers traffic for a PU sleep STA.

3.z6 peer unscheduled automatic power save delivery [peer U-APSD (PU)] sleep station (STA): A
tunneled direct-link setup (TDLS) STA that entered power save mode on a TDLS direct link and that is
using peer U-APSD for the delivery of buffered traffic.

3.z7 tunneled direct-link setup (TDLS): A protocol that uses a specific Ethertype encapsulation to TDLS
frames through an access point (AP) to establish a TDLS direct link. TDLS is separate from direct-link
setup (DLS).

3.z8 tunneled direct-link setup (TDLS) direct link: Direct link between two non-AP stations (STAs) that
has been established using the TDLS protocol.

3.z9 tunneled direct-link setup (TDLS) initiator station (STA): A STA that transmits a TDLS Setup
Request frame or a TDLS Discovery Request frame.

3.z10 tunneled direct-link setup (TDLS) peer power save mode (PSM): A power save mode that is
based on periodically scheduled service periods, which may be used between two stations (STAs) that have
set up a TDLS direct link.
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3.z11 tunneled direct-link setup (TDLS) peer power save mode (PSM) initiator: A station (STA) that
transmits a tunneled direct-link setup (TDLS) Peer PSM request frame.

3.z12 tunneled direct-link setup (TDLS) peer power save mode (PSM) responder: A station (STA) that
transmits a TDLS Peer PSM response frame.

3.z13 tunneled direct-link setup (TDLS) peer station (STA): A STA with a tunneled direct-link setup
(TDLS) direct link.

3.z14 tunneled direct-link setup (TDLS) power save mode (PSM): TDLS peer PSM or peer
unscheduled automatic power save delivery (U-APSD).

3.z15 tunneled direct-link setup (TDLS) responder station (STA): A STA that receives or is the
intended recipient of a TDLS Setup Request frame or TDLS Discovery Request frame.

3A. Definitions specific to IEEE 802.11

Change definition 34.26 as follows:

3A.26 IDO STA: A STA that is the DFS Owner of an IBSS or off-channel TDLS direct link that is
operating on a channel within a regulatory class that has a value of 20 or 40 for the entry in the column
labeled “Channel Spacing (MHz)” and that has a value of 5 for the entry in the column labeled “Channel
Starting Frequency (GHz)” of any of the tables found in Annex J.

4. Abbreviations and acronyms

Insert the following new abbreviations and acronyms into Clause 4 in alphabetical order:

IE information element

peer U-APSD peer unscheduled automatic power save delivery
PTI peer traffic indication

PU peer U-APSD

TDLS tunneled direct-link setup

TDLS peer PSM tunneled direct-link setup peer power save mode
TPK TDLS Peer Key

TPKSA TDLS Peer Key Security Association

5. General description

5.2 Components of the IEEE 802.11 architecture
Insert the following new subclause after 5.2.9:
5.2.10 Tunneled direct-link setup

Tunneled direct-link setup (TDLS) is characterized by the use of signaling frames that are encapsulated in
data frames so that the signaling frames can be transmitted through an AP transparently. Therefore, unlike
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with DLS, the AP does not need to be direct-link aware, nor does it have to support the same set of
capabilities that will be used on the direct link, in order for TDLS to be used. To allow a STA to enter a
TDLS power save mode, TDLS provides two power save mechanisms: peer U-APSD and TDLS peer PSM.
TDLS allows STAs to use the TDLS Peer Key Handshake to provide data confidentiality and message
authentication. STAs that set up a TDLS direct link remain associated with the AP, but have the option of
transmitting frames directly to the other TDLS peer STA. TDLS is separate from DLS.

7. Frame formats

7.1 MAC frame formats
7.1.3 Frame fields

7.1.3.1 Frame Control field

7.1.3.1.7 More Data field
Insert the following paragraph at the end of 7.1.3.1.7:

If a STA with TDLS peer PSM enabled sets the More Data Ack subfield to one in its QoS Capability
information element of its transmitted TDLS Setup Request frame or TDLS Setup Response frame, then a
TDLS peer STA may indicate that it has a pending transmission for the STA by setting the More Data field
to one in ACK frames transmitted to the STA.
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7.1.3.5 QoS Control field

Change Table 7-4 as follows:

Table 7-4—QoS Control field

Applicable fi i
ppiicabe rame Bits Bit4 | Bits56 | Bit7 Bits 8-15
(sub) types 0-3
QoS CF-Poll and QoS CF-Ack+ . ..
CF-Poll frames sent by HC TID EOSP Ack Policy | Reserved TXOP limit
QoS Data+CF-Poll and QoS A-MSDU
Data+CF-Ack+CF-Poll frames TID EOSP Ack Policy TXOP limit
Present
sent by HC
QoS Data and QoS Data+CF-Ack | 1, EOSP | Ack Policy | AMSDU AP PS Buffer State
frames sent by HC Present
QoS Null frames sent by HC TID EOSP Ack Policy | Reserved AP PS Buffer State
QoS Data and QoS Data+CF-Ack TID 0 Ack Policy AI;ZSSeIztU TXOP duration requested
frames sent by non-AP STAs_that
zlr:enoé"?/l\)U butler STAera kU TID 1 Ack Policy | A-MSDU Queue size
seepolf Y Present
TID 0 Ack Policy | Reserved TXOP duration requested
QoS Null frames sent by non-AP
STAs that are not a PU buffer STA
D . .
or a PU sleep STA TID 1 Ack Policy | Reserved Queue size
QoS Data and QoS Data+CF-Ack . A-MSDU
frames sent by PU buffer STAs TID EOSP Ack Policy Present Reserved
g);)i;\lull frames sent by PU buffer TID EOSP Ack Policy | Reserved Reserved
QoS Data and QoS Data+CF-Ack . A-MSDU
frames sent by PU sleep STAs TD Reserved | Ack Poliey Present Reserved
(S);isl\lull frames sent by PU sleep TID Reserved | Ack Policy | Reserved Reserved
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7.3 Management frame body components

7.3.1 Fields that are not information elements

7.3.1.7 Reason Code field

Insert the following two new reason codes into Table 7-22, and update the reserved values
accordingly:

Table 7-22—Reason codes

Reason code Meaning

25 TDLS direct-link teardown due to TDLS peer STA unreachable
via the TDLS direct link

26 TDLS direct-link teardown for unspecified reason

7.3.1.9 Status Code field

Insert six new status codes into Table 7-23 as follows, and update the reserved values
accordingly:

Table 7-23—Status codes

Status code Meaning
2 TDLS wakeup schedule rejected but alternative schedule
provided
3 TDLS wakeup schedule rejected
5 Security disabled
6 Unacceptable lifetime
7 Not in same BSS
72 Invalid contents of RSNIE
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7.3.1.11 Action field

IEEE Std 802.11z-2010
Local and metropolitan area networks—Part 11: Wireless Medium Access Control (MAC) and physical layer (PHY)

Insert one new Category Value in Table 7-24 in the correct position to preserve ordering by the

“Code” column, and update the reserved range of values appropriately.

Table 7-24—Category values

Code

Meaning

See subclause

TDLS

7.4.11

7.3.2 Information elements

In Table 7-26, insert five new information elements as follows, and renumber the reserved

values accordingly:

Table 7-26—Element IDs

Copyright © 2010 IEEE. All rights reserved.

Information element Element ID Length (in octets) Extensible
Link Identifier (see 7.3.2.62) 101 20 Yes
Wakeup Schedule (see 7.3.2.63) 102 20 Yes
Channel Switch Timing (see 7.3.2.64) 104 6 Yes
PTI Control (see 7.3.2.65) 105 5 Yes
PU Buffer Status (see 7.3.2.66) 106 3 Yes
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7.3.2.25 RSN information element

7.3.2.25.1 Cipher suites

Insert one new entry in Table 7-32 as follows, and update the reserved values accordingly:

Table 7-32—Cipher suite selectors

oul

Suite type

Meaning

00-0F-AC

7 Group addressed traffic not allowed

7.3.2.25.2 AKM suites

Insert one new entry in Table 7-34 as follows, and update the reserved values accordingly:

Table 7-34—AKM suite selectors

oul

Suite type

Authentication type

Key management type

00-0F-AC

7

TDLS

TPK Handshake

8
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7.3.2.27 Extended Capabilities information element

Insert six new rows to Table 7-35a as follows, and renumber the reserved values accordingly:

Table 7-35a—Capabilities field

Bit Information Notes

28 Peer U-APSD The Peer U-APSD Buffer STA Support subfield indicates support for the
Buffer STA Support | Peer U-APSD Buffer STA function, as defined in 11.2.1.14. When

dot1 1'TDLSPeerUAPSDBufferSTAActivated is true, and to indicate
support for Peer U-APSD on this link, the Peer U-APSD Buffer STA
Support subfield is set to one. Otherwise, the Peer U-APSD Buffer STA
Support subfield is set to zero to indicate that this capability is not
supported on this link.

29 TDLS Peer PSM The TDLS Peer PSM Support subfield indicates support for TDLS Peer
Support PSM, as defined in 11.2.1.13. When dotl I TDLSPeerPSMActivated is
true, and to indicate support for TDLS Peer PSM on this link, the TDLS
Peer PSM Support subfield is set to one. Otherwise, the TDLS Peer PSM
Support subfield is set to zero to indicate that this capability is not
supported on this link.

30 TDLS channel When dot11TDLSChannelSwitchingActivated is true, and to indicate that
switching the STA supports TDLS with TDLS Channel Switching on this link as
described in 11.21, the TDLS Channel Switching capability subfield is set
to one. Otherwise, the TDLS Channel Switching subfield is set to zero to
indicate that this capability is not supported on this link.

37 TDLS Support The TDLS Support subfield indicates support for TDLS, as defined in
11.21. When dot1 1 TunneledDirectLinkSetupIlmplemented is true, this
field is set to one to indicate support for TDLS. The field is set to zero
otherwise, to indicate that TDLS is not supported.

38 TDLS Prohibited The TDLS Prohibited subfield indicates whether the use of TDLS is
prohibited. The field is set to one to indicate that TDLS is prohibited and
to zero to indicate that TDLS is allowed.

39 TDLS Channel The TDLS Channel Switching Prohibited subfield indicates whether the
Switching use of TDLS Channel Switching is prohibited. The field is set to one to
Prohibited indicate that TDLS Channel Switching is prohibited and to zero to

indicate that TDLS Channel Switching is allowed.

Insert five new subclauses 7.3.2.62 through 7.3.2.66 after subclause 7.3.2.61 as follows:

7.3.2.62 Link Identifier element

The Link Identifier element contains information that identifies a TDLS direct link. The element
information format is defined in Figure 7-95028.
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Element TDLS initiator STA TDLS responder STA
ID Length BSSID Address Address
Octets: 1 1 6 6 6

Figure 7-95028—L.ink Identifier element format

The Element ID field is defined in Table 7-26.

The Length field is set to 18.

The BSSID field is set to the BSSID of the BSS to which the TDLS initiator STA is associated.
The TDLS initiator STA Address field is set to the TDLS initiator STA’s MAC address.

The TDLS responder STA Address field is set to the TDLS responder STA’s MAC address.

7.3.2.63 Wakeup Schedule information element

The Wakeup Schedule information element contains information regarding the periodic wakeup schedule
for TDLS Peer Power Save Mode. The information element format is defined in Figure 7-95029.

Awake Maximum
Element Length Offset Interval Window AWa"e Idle
ID Window Count
Slots .
Duration
Octets: 1 1 4 4 4 4 2

Figure 7-95029—Wakeup Schedule element format

The Element ID field is defined in Table 7-26.
The Length field is set to 18.

The Offset field is the time in microseconds between TSF 0 and the start of a first Awake Window. See
11.2.1.13.

The Interval field is set to the time in microseconds between the start of two successive Awake Windows.
See 11.2.1.13.

The Awake Window Slots field is set to the duration of the Awake Window in units of backoff slots (see
9.9.1.3). See 11.2.1.13.

The Maximum Awake Window Duration field is set to the maximum duration of the Awake Window, in
units of microseconds. See 11.2.1.13.

The Idle Count field is set to the number of consecutive Awake Windows during which no directed frame
is received from the TDLS peer STA before a TDLS peer STA deletes the wakeup schedule. See 11.2.1.13.
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7.3.2.64 Channel Switch Timing element

The Channel Switch Timing element contains information regarding the channel switch timing. The
element is defined in Figure 7-95030.

Element Lenath Switch Switch
ID 9 Time Timeout

Octets: 1 1 2 2

Figure 7-95030—Channel Switch Timing element format

The Element ID field is defined in Table 7-26.
The Length field is set to 4.

The Switch Time field is set to the time it takes for a STA sending the Channel Switch Timing element to
switch channels, in units of microseconds.

The Switch Timeout field is set to a time in units of microseconds. The STA sending the Channel Switch
Timing element will wait for the first data frame exchange on the off-channel for Switch Timeout
microseconds before switching back to base channel. The time is measured from the end of the last symbol
of the ACK frame that is transmitted in response to TDLS Channel Switch Response frame, as seen at the
air interface.

7.3.2.65 PTI Control element

The PTI Control element contains information regarding the traffic buffered at the PU buffer STA for the
PU sleep STA at the time a TDLS Peer Traffic Indication frame is transmitted by the PU buffer STA. The
element is optionally included in the TDLS Peer Traffic Indication frame. The element is defined in Figure

7-95031.
Element ID | Length TID Sequence
Control
Octets: 1 1 1 2

Figure 7-95031—PTI Control element format

The Element ID field is defined in Table 7-26.
The Length field is set to 3.

The TID field contained in the PTI Control element is set to the TID of the latest MPDU that has been
transmitted over the TDLS direct link to the PU sleep STA that is the destination of the TDLS Peer Traffic
Indication frame that contains the PTI Control element. See 11.2.1.14.

The Sequence Control field is defined in 7.1.3.4. The Sequence Control field contained in the PTI Control
element is set to the sequence number of the latest MPDU that has been transmitted over the TDLS direct
link to the PU sleep STA that is the destination of the TDLS Peer Traffic Indication frame that contains the
PTI Control element. See 11.2.1.14.
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7.3.2.66 PU Buffer Status element

The PU Buffer Status element contains information regarding the traffic buffered at the PU buffer STA for
the PU sleep STA at the time a TDLS Peer Traffic Indication frame is transmitted by the PU buffer STA.
The element is included in the TDLS Peer Traffic Indication frame. The element is defined in
Figure 7-95032.

BO B1 B2 B3 B4-B7
AC_BK AC_BE AC_VI AC_VO
Element ID | Length traffic traffic traffic traffic Reserved
available available available available

Octets: 1 1 1

Figure 7-95032—PU Buffer Status element format
The Element ID field is defined in Table 7-26.
The Length field is set to 1.

The AC_BK traffic available field is one bit in size and is set to 1 if AC_BK contains traffic buffered for
the PU sleep STA to which the PU Buffer Status element will be transmitted, and is set to 0 otherwise.

The AC_BE traffic available field is one bit in size and is set to 1 if AC_BE contains traffic buffered for the
PU sleep STA to which the PU Buffer Status element will be transmitted, and is set to 0 otherwise.

The AC VI traffic available field is one bit in size and is set to 1 if AC VI contains traffic buffered for the
PU sleep STA to which the PU Buffer Status element will be transmitted, and is set to 0 otherwise.

The AC VO traffic available field is one bit in size and is set to 1 if AC_VO contains traffic buffered for
the PU sleep STA to which the PU Buffer Status element will be transmitted, and is set to 0 otherwise.

7.4 Action frame format details

7.4.7 Public Action details

7.4.7.1 Public Action frames

Insert one new entry in Table 7-57¢, and update the reserved values accordingly:

Table 7-57e—Public Action field values

Action field value Description

14 TDLS Discovery Response

After 7.4.7.10, insert a new subclause 7.4.7.11 as follows:

i Documents

Copyright © 2010 IEEE. All rights reserved. Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 01:08:08 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.11z-2010


http://www.avadocuments.com/doc/ieee-802-11z-2010
http://www.avadocuments.com/doc/ieee-802-11z-2010

IEEE Std 802.11z-2010

Local and metropolitan area networks—Part 11: Wireless Medium Access Control (MAC) and physical layer (PHY)
specifications—Amendment 7: Extensions to Direct Link Setup.

7.4.7.11 TDLS Discovery Response frame format

The TDLS Discovery Response frame contains the information shown in Table 7-57f4.

Table 7-57f4—Information for TDLS Discovery Response frame

Order Information Notes

1 Category The Category field is set to the value for TDLS, as defined in Table 7-24.

2 Action The Action field is set to 14, representing TDLS Discovery Response.

3 Dialog Token The Dialog Token is copied from the corresponding TDLS Discovery
Request frame. The Dialog Token is specified in 7.3.1.12.

4 Capability The Capability field indicates the capabilities of the STA. The Capability
field is defined in 7.3.1.4.

5 Supported rates The Supported Rates element indicates the rates which are supported by
the STA. The Supported Rates element is defined in 7.3.2.2.

6 Extended supported rates The Extended Supported Rates element is present whenever there are more
than eight supported rates, and it is optional otherwise. The Extended
Supported Rates element is defined in 7.3.2.14.

7 Supported Channels The Supported Channels element is defined in 7.3.2.19 (optional).
Included if the TDLS channel switching capability field is set to one.

8 RSNIE The RSNIE may be included if security is required on the direct link. The
RSNIE is defined in 7.3.2.25.

9 Extended Capabilities The Extended Capabilities element may be present if any of the fields in
this element are nonzero. The Extended Capabilities element is defined in
7.3.2.27.

10 FTIE The FTIE may be included if security is required on the direct link. The
FTIE is defined in 7.3.2.48.

11 Timeout Interval The Timeout Interval element contains the TPK Key Lifetime (optional).
Included if security is required on the direct link. The Timeout Interval
element is defined in 7.3.2.49.

12 Supported Regulatory The Supported Regulatory Classes element is defined in 7.3.2.51

Classes (optional). Included if the TDLS channel switching capability field is set to
one.

13 HT Capabilities The HT Capabilities element is present when the
dot11HighThroughputOptionImplemented attribute is true. The HT
Capabilities element is defined in 7.3.2.56.

14 20/40 BSS Coexistence The 20/40 BSS Coexistence element is present when the
dot112040BSSCoexistenceManagementSupport is true. The 20/40 BSS
Coexistence element is defined in 7.3.2.60.

15 Link Identifier The Link Identifier element is specified in 7.3.2.62.
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The TDLS Discovery Response frame is transmitted directly (i.e., not via the AP) to the TDLS peer STA
that sent the corresponding TDLS Discovery Request frame. See 11.21.

Insert the following new subclause 7.4.11 after 7.4.10:

7.4.11 TDLS Action frame details

Several Action frame formats are defined to support TDLS. The Action field values associated with each
frame format within the TDLS category are defined in Table 7-57v1.

Table 7-57v1—TDLS Action field values

Action field value Meaning
0 TDLS Setup Request
1 TDLS Setup Response
2 TDLS Setup Confirm
3 TDLS Teardown
4 TDLS Peer Traffic Indication
5 TDLS Channel Switch Request
6 TDLS Channel Switch Response
7 TDLS Peer PSM Request
8 TDLS Peer PSM Response
9 TDLS Peer Traffic Response
10 TDLS Discovery Request
11-255 Reserved

7.4.11.1 TDLS Setup Request frame format

The frame body of a TDLS Setup Request frame contains the information shown in Table 7-57v2.

14
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Table 7-57v2—Information for TDLS Setup Request frame

Order

Information

Notes

Category

The Category field is set to the value for TDLS, as defined in
Table 7-24.

Action

The Action field is set to 0, representing TDLS Setup Request.

Dialog Token

The Dialog Token field contains a unique non-zero value for the
conversation between the STAs involved in this request. The
Dialog Token is specified in 7.3.1.12.

Capability

The Capability field indicates the capabilities of the STA. The
Capability field is defined in 7.3.1.4.

Supported rates

The Supported Rates element indicates the rates which are
supported by the STA. The Supported Rates element is defined in
7.3.2.2.

Country

The Country information element shall be present when
dot11MultiDomainCapabilityEnabled is true or
dot11SpectrumManagementRequired is true. The Country
information element is defined in 7.3.2.9.

Extended supported rates

The Extended Supported Rates element is present whenever there
are more than eight supported rates, and it is optional otherwise.
The Extended Supported Rates element is defined in 7.3.2.14.

Supported Channels

The Supported Channels element is defined in 7.3.2.19
(optional). Included if the TDLS channel switching capability
field is set to one.

RSNIE

RSNIE of the TDLS initiator STA (optional). The RSNIE is
included if security is required on the direct link. The RSNIE is
defined in 7.3.2.25.

10

Extended Capabilities

The Extended Capabilities element may be present if any of the
fields in this element are non-zero. The Extended Capabilities
element is defined in 7.3.2.27.

11

QoS Capability

The QoS Capability element is present when
dot11QosOptionlmplemented is true. The QoS Capability
element is defined in 7.3.2.35.

12

FTIE

FTIE of the TDLS Initiator (optional). The FTIE is included if
security is required on the direct link. The FTIE is defined in
7.3.2.48.

13

Timeout Interval

The Timeout Interval element contains the TPK Key Lifetime
(optional). Included if security is required on the direct link. The
Timeout Interval element is defined in 7.3.2.49.

14

Supported Regulatory
Classes

The Supported Regulatory Classes element is defined in 7.3.2.51
(optional). Included if the TDLS channel switching capability
field is set to one.

15

HT Capabilities

The HT Capabilities element is present when the
dot11HighThroughputOptionImplemented attribute is true. The
HT Capabilities element is defined in 7.3.2.56.
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