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(57) ABSTRACT

Embodiments of the invention provide methods and devices
for restricted target awake time (R-TWT) operation for
latency sensitive traffic in a WLAN. The method carried out
by an Access Point (AP) in an AP MLD comprises: sending
a first response to a first station (STA) in a non-AP MLD the
first STA to map at least one Traffic Identifier (TID) for
latency sensitive traffic to at least one link set up between the
AP MLD and the non-AP MLD, wherein the AP MLD
comprises a plurality of APs and the non-AP MLD com-
prises a plurality of non-AP STAs, and sending a R-TWT
response to the first STA to set up R-TWT agreement on any
one or more of the at least one link to which the at least one
TID for latency sensitive traffic has been mapped.
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METHODS AND DEVICES FOR
RESTRICTED TARGET WAKE TIME
OPERATION FOR LATENCY SENSITIVE
TRAFFIC IN WIRELESS LOCAL AREA
NETWORKS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation application of
PCT Patent Application No. PCT/CN2021/089431, entitled
“METHODS AND DEVICES FOR RESTRICTED TAR-
GET WAKE TIME OPERATION FOR LATENCY SENSI-
TIVE TRAFFIC IN WIRELESS LOCAL AREA NET-
WORKS,” filed on Apr. 23, 2021, the entire content of which
is incorporated herein by reference.

TECHNICAL FIELD

[0002] The invention relates to target wake time (TWT)
mechanism in wireless communications, and more particu-
larly to methods and devices for restricted TWT (R-TWT)
operation for latency sensitive traffic in a wireless local area
network (WLAN).

BACKGROUND

[0003] TWT mechanism was initially designed to manage
activities in the basic service set (BSS) by scheduling
stations (STAs) to reduce wake time of STAs required for
power management. Institute of Electrical and Electronics
Engineers (IEEE) 802.11 be introduces the R-TWT opera-
tion which provides more predictable latency with higher
reliability for latency sensitive traffic based on the TWT
mechanism. Typically, the R-TWT mechanism is used for a
protected transmission of latency sensitive traffic. Each
latency sensitive traffic has a corresponding traffic identifier
(TID).

[0004] Furthermore, 802.11be also defines a directional-
based TID-to-link mapping mechanism among multiple
links set up between an access point (AP) multi-link device
(MLD) including a plurality of APs, and a non-AP MLD
including a plurality of non-AP STAs. After the multiple
links between the AP MLD and non-AP MLD are success-
fully set up, the TID-to-link mapping may be updated
through a negotiation between the AP MLD and the non-AP
MLD when necessary.

SUMMARY

[0005] Embodiments of the invention provide methods
and devices for R-TWT operation for latency sensitive traffic
in a WLAN.

[0006] According to a first aspect of the invention, various
embodiments of the invention provide a first method for
R-TWT operation for latency sensitive traffic in a WLAN
performed at an AP side. The method may comprise: send-
ing, a first AP in an AP MLD, a first response to a first STA
in a non-AP MLD to map at least one TID for latency
sensitive traffic to at least one link set up between the AP
MLD and the non-AP MLD, wherein the AP MLD com-
prises a plurality of APs and the non-AP MLD comprises a
plurality of non-AP STAs, and sending, by the first AP, a
R-TWT response to the first STA to set up R-TWT agree-
ment on any one or more of the at least one link to which the
at least one TID for latency sensitive traffic has been
mapped.
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[0007] According to a second aspect of the invention,
various embodiments of the invention provide a second
method for R-TWT operation for latency sensitive traffic in
a WLAN performed at an STA. The method may comprise:
receiving, by a first STA in a non-AP MLD, by the first STA,
a first response from a first AP in an AP MLD to map at least
one TID for latency sensitive traffic to at least one link set
up between the AP MLD and the non-AP MLD, wherein the
AP MLD comprises a plurality of APs and the non-AP MLLD
comprises a plurality of non-AP STAs; receiving, by the first
STA, a R-TWT response to set up R-TWT agreement on any
one or more of the at least one link to which the at least one
TID for latency sensitive traffic has been mapped.

[0008] According to a third aspect of the invention, vari-
ous embodiments of the invention provide an AP for R-TWT
operation for latency sensitive traffic in a WLAN. The AP
may comprise: a TID-to-Link mapping unit configured to
send a first response to a first STA in a non-AP MLD to map
at least one TID for latency sensitive traffic to at least one
link set up between an AP MLD and the non-AP MLD,
wherein the AP MLD comprises a plurality of APs including
the AP, and the non-AP MLD comprises a plurality of
non-AP STAs including the first STA; and a R-TWT setup
unit configured to send a R-TWT response to the first STA
to set up R-TWT agreement on any one or more of the at
least one link to which the at least one TID for latency
sensitive traffic has been mapped.

[0009] According to a fourth aspect of the invention,
various embodiments of the invention provide an STA for
R-TWT operation for latency sensitive traffic in a WLAN.
The STA may comprise: a TID-to-Link mapping request unit
configured to receive a first response from a first AP in an AP
MLD to map at least one TID for latency sensitive traffic to
at least one link set up between the AP MLD and a non-AP
MLD, wherein the AP MLD comprises a plurality of APs
including the first AP and the non-AP MLD comprises a
plurality of non-AP STAs including the STA; and an R-TWT
request unit configured to receive a R-TWT response from
the first AP to set up R-TWT agreement on any one or more
of the at least one link to which the at least one TID for
latency sensitive traffic has been mapped.

[0010] According to a fifth aspect of the invention, various
embodiments of the invention provide an AP for R-TWT
operation for latency sensitive traffic in a WLAN. The AP
may comprise a memory to store instructions for performing
the first method for R-TWT operation for latency sensitive
traffic in the WL AN, and a processor communicably coupled
with the memory, the processor configured to execute the
instructions to perform the first method for R-TWT opera-
tion for latency sensitive traffic in a WLAN as described in
various embodiments of the invention.

[0011] According to a sixth aspect of the invention, vari-
ous embodiments of the invention provide an STA for
R-TWT operation for latency sensitive traffic in a WLAN.
The STA may comprise a memory to store instructions for
performing the second method for R-TWT operation for
latency sensitive traffic in the WLAN, and a processor
communicably coupled with the memory, the processor
configured to execute the instructions to perform the second
method for R-TWT operation for latency sensitive traffic in
a WLAN as described in various embodiments of the
invention.

[0012] According to a seventh aspect of the invention,
various embodiments of the invention provide a computer
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program product. The computer program product comprises
instructions to cause a computer to perform the first or the
second method for R-TWT operation for latency sensitive
traffic in a WLAN according to any embodiment of the
invention, when executed thereon.

[0013] According to an eighth aspect of the invention,
various embodiments of the invention provide a computer
program comprising instructions to cause a computer to
perform a method for R-TWT operation for latency sensitive
traffic in a WLAN according to any embodiment of the
invention, when executed thereon.

[0014] According to a ninth aspect of the invention, vari-
ous embodiments of the invention provide a chip configured
to perform a method for R-TWT operation for latency
sensitive traffic in a WLAN according to any embodiment of
the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The invention will be described in detail with
reference to the accompanying drawings, in which:

[0016] FIG. 1 is a flowchart illustrating a first method for
R-TWT operation for latency sensitive traffic in a WLAN
carried out by a first AP according to various embodiments
of the invention.

[0017] FIG. 2 is a flowchart illustrating a second method
for R-TWT operation for latency sensitive traffic in a WLAN
carried out by the first non-AP STA according to various
embodiments of the invention.

[0018] FIG. 3A is a schematic diagram illustrating a
method for R-TWT operation for latency sensitive traffic in
a WLAN according to a first embodiment of the invention.
[0019] FIG. 3B is a block diagram illustrating a format of
the R-TWT element according to some embodiments of the
invention.

[0020] FIG. 4 is a schematic diagram illustrating a method
for R-TWT operation for latency sensitive traffic in a WLAN
according to a second embodiment of the invention.
[0021] FIG. 5 is a schematic diagram illustrating a method
for R-TWT operation for latency sensitive traffic in a WLAN
according to a third embodiment of the invention.

[0022] FIG. 6 is a schematic diagram illustrating a method
for R-TWT operation for latency sensitive traffic in a WLAN
according to a fourth embodiment of the invention.

[0023] FIG. 7A is a block diagram illustrating a first
format of a Broadcast R-TWT Parameter Set field of an
R-TWT element with TID-to-Link mapping information
according to some embodiments of the invention.

[0024] FIG. 7B is a block diagram illustrating a second
format of a Broadcast R-TWT Parameter Set field of an
R-TWT element with TID-to-Link mapping information
according to some embodiments of the invention.

[0025] FIG. 7C is a block diagram illustrating a third
format of a Broadcast R-TWT Parameter Set field of an
R-TWT element with TID-to-Link mapping information
according to some embodiments of the invention.

[0026] FIG. 8A is a schematic diagram illustrating an
R-TWT operation with quiet elements after the R-TWT
agreements have been set up on a plurality of links according
to one embodiment of the invention.

[0027] FIG. 8B is a schematic diagram illustrating an
R-TWT operation with TID-to-Link Mapping element indi-
cating suspended R-TWT operation mode after the R-TWT
agreements have been set up on a plurality of links according
to one embodiment of the invention.
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[0028] FIG. 8C is a schematic diagram illustrating an
R-TWT operation with TID-to-Link Mapping element indi-
cating terminated R-TWT operation mode after the R-TWT
agreements have been set up on a plurality of links according
to one embodiment of the invention.

[0029] FIG. 9 is a block diagram illustrating a format of a
TID-to-Link mapping element with R-TWT information of
TID x field according to some embodiments of the inven-
tion.

[0030] FIG. 10 is a schematic diagram illustrating an AP
according to some embodiments of the invention.

[0031] FIG. 11 is a schematic diagram illustrating an STA
according to some embodiments of the invention.

DETAILED DESCRIPTION

[0032] In the following description, numerous specific
details are set forth in order to provide a thorough under-
standing of various illustrative embodiments of the inven-
tion. It will be understood, however, to one skilled in the art,
that embodiments of the invention may be practiced without
some or all of these specific details. It is understood that the
terminology used herein is for the purpose of describing
particular embodiments only and is not intended to limit the
scope of the invention.

[0033] Embodiments described in the context of one of the
methods or devices are analogously valid for the other
methods or devices. Similarly, embodiments described in the
context of a method are analogously valid for a device, and
vice versa.

[0034] Features that are described in the context of an
embodiment may correspondingly be applicable to the same
or similar features in the other embodiments. Features that
are described in the context of an embodiment may corre-
spondingly be applicable to the other embodiments, even if
not explicitly described in these other embodiments. Fur-
thermore, additions and/or combinations and/or alternatives
as described for a feature in the context of an embodiment
may correspondingly be applicable to the same or similar
feature in the other embodiments.

[0035] As used herein, the articles an” and “the” as
used with regard to a feature or element include a reference
to one or more of the features or elements. As used herein,
the term “and/or” includes any and all combinations of one
or more of the associated listed items. As used herein, the
terms “first,” “second,” and “third,” etc. are used merely as
labels and are not intended to impose numerical require-
ments on their objects. As used herein, the term “configured
to” is interchangeable with “operative” or “adapted to”.
[0036] The existing 802.11be has not defined a mechanism
for the R-TWT operation in collaboration with the TID-to-
link mapping. This may cause inconsistencies between the
R-TWT Operation and a scenario formed by the TID-to-link
mapping.

[0037] It would therefore be desirable to provide an effec-
tive mechanism for collaboration of the R-TWT operation
for latency sensitive traffic and the TID-to-Link mapping in
a WLAN, especially in IEEE 802.11be EHT WLAN.
[0038] Various embodiments of the invention provide a
mechanism for coordinating R-TWT agreement setup pro-
cess and R-TWT operation with TID-to-Link mapping in a
WLAN. The R-TWT operation is provided to allow an AP
to use enhanced medium access protection and resource
reservation mechanisms to provide more predictable latency
and reduce worst case latency and/or jitter so that the AP has
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higher reliability for latency sensitive traffic. The TID-to-
Link mapping is a directional-based TID-to-Link mapping
mechanism among a plurality of links set up between an AP
MLD which includes a plurality of APs and a non-AP MLD
which includes a plurality of non-AP STAs. Each TID is
used by higher layer entities to distinguish medium access
control (MAC) service data units (MSDUs) to MAC entities
that support quality of service (QoS) within the MAC data
service.

[0039] Embodiments of the invention provide methods
and devices for R-TWT operation for latency sensitive traffic
in a WLAN. With the methods and devices proposed in
various embodiments of the invention, the R-TWT operation
may effectively cooperate with the TID-to-Link mapping to
avoid any possible inconsistent scenarios.

[0040] FIG. 1 is a flowchart illustrating a first method 100
for R-TWT operation for latency sensitive traffic in a WLAN
carried out by a first AP according to various embodiments
of the invention. The first AP is an AP in an AP MLD which
includes a plurality of APs, and a link may be set up between
the first AP and a first non-AP STA in a non-AP MLD which
includes a plurality of non-AP STAs.

[0041] At Block 101, a first request from the first STA is
received by the first AP.

[0042] At Block 102, a first response is sent by the first AP
to the first STA to map at least one TID for latency sensitive
traffic to at least one link set up between the AP MLD and
a non-AP MLD, wherein the AP MLD comprises a plurality
of APs and the non-AP MLD comprises a plurality of
non-AP STAs.

[0043] In embodiments of the invention, the TID for
latency sensitive traffic is also referred to as LL TID.
[0044] At Block 103, a R-TWT request from the first STA
is received by the first AP.

[0045] At Block 104, a R-TWT response is sent to the first
STA by the first AP to set up R-TWT agreement on any one
or more of the at least one link to which the at least one LL
TID has been mapped.

[0046] Although in the first method 100, the first AP sends
the first response upon receipt of the first request from the
first STA, it should be noted that in some embodiments, the
first AP may send an unsolicited first response without
receiving the first request to map at least one TID for latency
sensitive traffic to at least one link set up between the AP
MLD and a non-AP MLD. Further, in the first method 100,
the R-TWT agreement is set up by the two steps in block 103
and block 104. However, it should be note that in other
embodiments, the R-TWT agreement on any one or more of
the at least one link to which the at least one LL TID has
been mapped may be set up by an unsolicited R-TWT
response from the first AP to the first STA. That is to say, the
first AP may not receive the R-TWT request from the first
STA and only send an unsolicited R-TWT response to the
first STA to set up R-TWT agreement on any one or more of
the at least one link to which the at least one LL TID has
been mapped.

[0047] FIG. 2 is a flowchart illustrating a second method
200 for R-TWT operation for latency sensitive traffic in a
WLAN carried out by the first non-AP STA according to
various embodiments of the invention.

[0048] At Block 201, a first request is sent by the first STA
to the first AP.
[0049] At Block 202, a first response from the first AP is

received by the first STA to map at least one LL TID to at
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least one link set up between the AP MLD and a non-AP
MLD, wherein the AP MLD comprises a plurality of APs
and the non-AP MLD comprises a plurality of non-AP STAs.
[0050] At Block 203, a R-TWT request is sent by the first
STA to the first AP.

[0051] At Block 204, a R-TWT response from the first AP
is received by the first STA to set up R-TWT agreement on
any one or more of the at least one link to which the at least
one LI TID has been mapped.

[0052] Although in the second method 200, the first STA
sends the first request to the first AP before receiving the first
response from the first AP, it should be noted that in some
embodiments, the first STA may not send the first request
and only receive an unsolicited first response from the first
AP to map at least one TID for latency sensitive traffic to at
least one link set up between the AP MLD and a non-AP
MLD. Further, in the second method 200, the R-TWT
agreement is set up by the two steps in block 103 and block
104. However, it should be note that in other embodiments,
the R-TWT agreement on any one or more of the at least one
link to which the at least one LL TID has been mapped may
be set up by an unsolicited R-TWT response from the first
AP to the first STA. That is to say, the first STA may not send
the R-TWT request and only receive an unsolicited R-TWT
response from the first AP to set up R-TWT agreement on
any one or more of the at least one link to which the at least
one LI TID has been mapped.

Multi-Link Setup Process with Default TID-to-Link
Mapping

[0053] In some embodiments, the TID-to-Link mapping
process may be a default process which is conducted during
or after a multi-link setup process between the AP MLD and
the non-AP MLD. In these embodiments, the first request
received by the first AP may be a first Multi-link Association
request from the first STA. The first response sent by the first
AP may be a first Multi-link Association response which is
sent to the first STA to set up a plurality of links between the
APs in the AP-MLD and the STAs in the non-AP MLD and
map all TIDs to all of the plurality of links set up between
the AP MLD and the non-AP MLD by default, wherein all
TIDs include the at least one LL TID. In these embodiments,
the R-TWT agreement may be set up on any one or more of
the links set up between the AP MLD and the non-AP MLD.

Multi-Link Setup Process with TID-to-Link
Mapping Negotiation

[0054] In some embodiments, the TID-to-Link mapping
may be established by TID-to-Link mapping negotiation
during the multi-link setup process, i.e., the negotiation may
be included in the multi-link setup process. In these embodi-
ments, the first request received by the first AP may be a
second Multi-Link Association request from the first STA.
The first response sent by the first AP may be a second
Multi-link Association response which is sent to the first
STA to set up a plurality of links between the APs in the
AP-MLD and the STAs in the non-AP MLD and map at least
one TID for latency sensitive traffic to a subset of the links
set up between the AP-MLD and the non-AP MLD through
a negotiation between the first STA and the first AP.

[0055] In these embodiments, the at least one LL TID may
be mapped to a subset of the links between the AP-MLD and
the non-AP MLD. Each TID may be mapped to same or
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different link set. In one example, the non-AP MLD may
indicate during the multi-link setup process, e.g., in the
second Multi-link Association request sent from the first
STA to the first AP, that a same or different link set may be
used for each TID. For example, the first STA may indicate
in the second Multi-link Association request that a same link
set is used for all TIDs, or all TIDs are mapped to all links
set up between the AP MLD and the non-AP MLD.

TID-to-Link Mapping Negotiation

[0056] In some embodiments, the TID-to-Link mapping
may be updated after the multi-link setup process through a
negotiation between the AP MLD and the non-AP MLD,
e.g., through a negotiation between the first AP and the first
STA. This negotiation may be initiated by the AP MLD or
the non-AP MLD according to uplink and downlink load,
link state, and/or performance. The link state may include
power save state. In one embodiment, the negotiation at the
first AP side may include: a TID-to-Link Mapping request
from the first STA is received by the first AP, and a
TID-to-Link Mapping response is sent by the first AP to the
first STA to map the at least one LI TID to a link between
the AP-MLD and the non-AP MLD to which the at least one
LL TID has not been mapped. Accordingly, the negotiation
at the first STA side may include: a TID-to-Link Mapping
request is sent by the first STA to the first AP, and a
TID-to-Link Mapping response from the first AP is received
by the first STA to map the at least one TID for latency
sensitive traffic to a link between the AP-MLD and the
non-AP MLD to which the at least one LL TID has not been
mapped.

[0057] It should be noted that in some embodiments of the
invention, the TID-to-Link Mapping negotiation for all of
the links set up between the AP MLD and the non-AP MLD
may be performed through this separate TID-to-Link map-
ping negotiation process instead of being performed together
with the multi-link setup process or being a default process
without the need of negotiation.

[0058] In various embodiments, the R-TWT agreement
setup process, i.e., the process of setting up R-TWT agree-
ment on any one or more of the at least one link to which the
at least one LL TID has been mapped, is conducted through
a negotiation between the AP MLD and the non-AP MLD,
e.g., a negotiation between the first AP and the first STA. In
the negotiation process, a R-TWT request from the first STA
is received by the first AP; and a first R-TWT response is
sent by the first AP to the first STA to set up the R-TWT
agreement on any one or more of the at least one link to
which the at least one LI TID has been mapped. In one
example, if there are two links between the AP MLD and the
non-AP MLD, Link 1 is set up between the first AP and the
first STA, and Link 2 is set up between a second AP and a
second STA, the negotiation between the first AP and the
first STA may be conducted to set up the R-TWT agreement
on Link 1, Link 2 or both. The R-TWT agreements set up on
Link 1 and Link 2 may have same or different starting time,
ending time and other parameters.

[0059] In some embodiments, the R-TWT request from
the first STA and/or the R-TWT response from the first AP
may comprise an R-TWT element including a first subfield
and a second subfield in a Control field, wherein the first
subfield is set to indicate whether information included in
the R-TWT element is for negotiation of parameters of
R-TWT, and the second subfield is set to indicate whether
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the information included in the R-TWT element is applied to
all links to which the at least one TID for latency sensitive
traffic has been mapped.

R-TWT Setup Process Integrated with TID-to-Link
Mapping Negotiation

[0060] In some embodiments, the TID-to-Link mapping
process and the R-TWT setup process may be conducted
together by a negotiation between the AP MLD and the
non-AP MLD, e.g., a negotiation between the first AP and
the first STA. The negotiation at the first AP side may
include: an integrated R-TWT request from the first STA is
received by the first AP, and an integrated R-TWT response
is sent by the first AP to the first STA to map the at least one
TID for latency sensitive traffic to at least one link between
the AP-MLD and the non-AP MLD to which the at least one
LL TID has not been mapped and set up the R-TWT
agreement on any one or more of the at least one link to
which the at least one LL TID has been mapped.

[0061] Accordingly, the negotiation at the first STA side
may include: the integrated R-TWT request is sent by the
first STA to the first AP, and the integrated R-TWT response
from the first AP is received by the first STA to map the at
least one TID for latency sensitive traffic to at least one link
between the AP-MLD and the non-AP MLD to which the at
least one LI TID has not been mapped and set up the
R-TWT agreement on any one or more of the at least one
link to which the at least one LI, TID has been mapped.
[0062] It should be noted that in some embodiments, all
TID-to-Link mapping negotiation between the AP MLLD and
the non-AP MLD may be conducted through this integrated
process, or this negotiation process may only be conducted
to establish TID-to-Link mapping for a specific link after the
TID-to-Link mapping for multiple links between the AP
MLD and the non-AP MLD have been set up during the
multi-link setup process.

[0063] In some embodiments, the integrated R-TWT
request may include a first R-TWT element which is set to
indicate both the at least one link on which the R-TWT
agreement is to be set up and the at least one link to which
the at least one LL TID is to be mapped. In some embodi-
ments, the integrated R-TWT response may include a second
R-TWT element which is set to indicate the one or more link
on which the R-TWT agreement has been set up and the at
least one link to which the at least one LL TID has been
mapped. Preferably, the R-TWT element may be included
both the second R-TWT request and the second R-TWT
response.

[0064] In some embodiments, the integrated R-TWT
request and/or the integrated R-TWT response may be set to
include at least one first R-TWT element indicating the at
least one link on which the R-TWT agreement is set up, e.g.,
the at least one link on which the R-agreement is to be set
up or has been set up, and at least one TID-to-Link mapping
element indicating the at least one link to which the at least
one TID for latency sensitive traffic is mapped, e.g., the link
to which at least one LL TID is to be mapped or has been
mapped.

[0065] Alternatively, in some embodiments, the integrated
R-TWT request and/or the integrated R-TWT response may
be set to include at least one second R-TWT element
indicating the one or more links on which the R-TWT
agreement is set up and the at least one link to which the at
least one TID for latency sensitive traffic is mapped. In a first
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example, the second R-TWT element may comprise a
Broadcast R-TWT Parameter Set field which is set to include
a first subfield, e.g., a Link ID Bitmap field, indicating at
least one link to which the R-TWT is applied, a second
subfield, e.g., a Link Mapping of a TID for downlink
direction, indicating at least one link on which frames
belonging to a TID for latency sensitive traffic for downlink
direction are sent, and a third subfield, e.g., a Link Mapping
of'a TID for uplink direction, indicating at least one link on
which frames belonging to a TID for latency sensitive traffic
for uplink direction are sent. In a second example, the
second R-TWT element may comprise a Broadcast R-TWT
Parameter Set field which is set to include a R-TW'T Traffic
Info field, a Link ID Bitmap field and a subfield for R-TWT
in a Request Type field, e.g., an R-TWT subfield which is set
to indicate whether the TWT schedule specified by the
corresponding Broadcast TWT parameter Set field is a
R-TWT schedule.

[0066] In a third example, the second R-TWT element is
same as the second example except that in the third example,
the Broadcast R-TW'T Parameter Set field includes two Link
1D Bitmap fields, e.g., a Link ID Bitmap for UL TID field
and a Link ID Bitmap for DL TID field.

R-TWT Operation after R-TWT Setup Process

[0067] In some embodiments, the method may further
include: if no TID for latency sensitive traffic is mapped to
a first link set up between the first AP and the first STA due
to TID-to-Link mapping update/change, the R-TWT agree-
ment set up on the first link is to be torn down by the first
AP and the first STA. For example, the R-TWT agreement
may be torn down by a termination process which includes:
the first AP sends a TID-to-Link Mapping Element with a
R-TWT termination mode indication on the first link to
terminate the R-TWT agreement on the first link. Accord-
ingly, the R-TWT agreement on the first link is torn down by
the first STA upon receipt of the TID-to-Link Mapping
Element with a R-TWT termination mode indication sent on
the first link. This termination process may be performed
when the AP MLD and the non-AP MLD do not support or
do not enter into a suspended R-TWT operation mode.
[0068] In some embodiments, when the AP MLD and the
non-AP MLD support a suspended R-TWT operation mode,
the first method 100 at the first AP may further include: if no
TID for latency sensitive traffic is mapped to a first link set
up between the first AP and the first STA, a R-TWT SP Quiet
Element or a TID-to-Link Mapping Element with a sus-
pended R-TWT mode indication may be sent by the first AP
on the first link to enter the first link into a suspended
R-TWT operation mode, or a TID-to-Link Mapping Element
with a R-TWT termination mode indication may be sent by
the first AP on the first link to terminate the R-TWT
agreement on the first link.

[0069] Accordingly, the second method 200 at the first
STA may further include: when non TID for latency sensi-
tive traffic is mapped to a first link set up between the first
AP and the first STA, a R-TWT SP Quiet Element or a
TID-to-Link Mapping Element with a suspended R-TWT
mode indication sent by the first AP on the first link is
received by the first STA and the first link is entered into a
suspended R-TWT operation mode by the first STA; or the
R-TWT agreement on the first link is entered into a R-TWT
termination mode by the first STA upon receipt of a TID-
to-Link Mapping FElement with a R-TWT termination mode
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indication. Preferably, the first method 100 and the second
method 200 may further include: when the first link enters
into a suspended R-TWT operation mode, if a time duration
of the suspended R-TWT operation mode exceeds a prede-
termined threshold value, the R-TWT agreement on the first
link may be torn down.

[0070] In some embodiments, the TID-to-Link mapping
Element may include an R-TWT information field for TID
which is set to indicate whether the at least one TID for
latency sensitive traffic is mapped to a plurality of links set
up between the AP MLD and the non-AP MLD and a state
of R-TWT operation, wherein the state of R-TWT operation
is set to indicate the suspended R-TWT operation mode, or
the R-TWT termination mode, or a non-existent R-TWT
mode.

[0071] It should be noted that the R-TWT agreement setup
process in various embodiments of the invention may further
include establishing membership in a broadcast TWT for a
non-AP STA in a non-AP MLD after R-TWT agreement has
been set up between the non-AP MLD and an AP MLD.
Some embodiments of the invention will be described below
to illustrate the method for R-TWT operation for latency
sensitive traffic in a WLAN according to various embodi-
ments of the invention. It should be noted that these embodi-
ments are provided for illustrative purposes only, not to limit
the scope of the invention.

First Embodiment (Multi-Link Set Up with Default
TID-to-Link Mapping)

[0072] FIG. 3A is a schematic diagram illustrating a
method 300 for R-TWT operation for latency sensitive
traffic in a WLAN according to a first embodiment of the
invention. In this embodiment, the AP MLD includes three
APs, i.e., AP1, AP2 and AP3, and the non-AP MLD includes
three non-AP STAs, i.e., STA1, STA2 and STA3. As shown
in FIG. 3, the method 300 includes the following steps:
[0073] Step 301, STA1 sends a first Multi-link Association
Request to AP1 to request for setting up a plurality of links
between the AP MLD and the non-AP MLD. In this embodi-
ment, the plurality of links between the AP MLD and the
non-AP MLD include Link 1 between AP1 and STA1, Link
2 between AP2 and STA2, and Link 3 between AP3 and
STA3.

[0074] Step 302, AP1 sends a first Multi-link Association
Response to AP1 after receiving the first Multi-link Asso-
ciation Request to set up Link 1, Link 2 and Link 3.
[0075] Step 303, All TIDs are mapped to all of the links set
up between the AP MLD and the non-AP MLD, i.e., Link 1,
Link 2 and Link 3.

[0076] The steps 301 and 302 are conducted to set up the
linkl between AP1 and STAI, the link 2 between AP2 and
STA2, and the link 3 between AP3 and STA3. This is the
multi-link setup process in this embodiment. Although in
this embodiment, AP1 and STA1 are used to conduct the
multi-link setup process, it is to be appreciated by a person
skilled in the art that AP2 and STA2, or AP3 and STA3 may
also be used to conduct the multi-link setup process in other
embodiments. In this embodiment, the TID-to-Link map-
ping is a default process which is conducted after the
multi-link setup process. In this default process, all TIDs
including the at least one TID for latency sensitive traffic are
mapped to all of the links, i.e., Link 1, Link 2 and Link 3 in
this embodiment, set up between the AP MLD and the
non-AP MLD.
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[0077] Step 304, STA1 sends a R-TWT request to AP1 to
request for setting up R-TW'T agreements on all of the links
set up between the AP MLD and the non-AP MLD.
[0078] Step 305, AP1 sends a R-TWT response to STA1
after receiving the R-TWT request from STA1 to set up the
R-TWT agreements on all of the links set up between the AP
MLD and the non-AP MLD.

[0079] Step 306, R-TWT agreements are set up on all of
the links set up between the AP MLD and the non-AP MLD,
i.e., Link 1, Link 2 and Link 3 in this embodiment.

[0080] It should be noted that although in this embodi-
ment, the R-TWT agreements are set up on all the links set
up between the AP MLD and the non-AP MLD, in other
embodiments, the R-TWT agreement may be set up on any
one or more links set up between the AP MLD and the
non-AP MLD.

[0081] In the first embodiment, the R-TWT request and/or
the R-TWT response may include one or more R-TWT
elements which are set to indicate whether R-TWT agree-
ments are set up on all of the links between the AP MLLD and
the non-AP MLD.

[0082] FIG. 3B is a block diagram illustrating a format of
the R-TWT element according to some embodiments of the
invention. As shown in FIG. 3B, the control field of the
R-TWT element includes a Restricted TWT (R-TWT) Indi-
cator subfield and an Applied links indicator subfield. The
R-TWT Indicator subfield is set to indicate whether the
information included in the element is used for negotiation
of R-TWT parameters. For example, the R-TWT Indicator
subfield may be set to 1 to indicate that the information is for
R-TWT, or O to indicate that the information is not for
R-TWT. The applied links indicator subfield may be set to
indicate whether the information included in the element is
to be applied to all of the links set up between the AP-MLD
and the non-AP MLD in this embodiment. Alternatively, the
applied links indicator subfield may be set to indicate
whether the information included in the element is to be
applied to all of the links to which the at least one TIDs for
latency sensitive traffic has been mapped. For example, the
applied links indicator subfield may be set to 1 to indicate
“YES”, i.e., the information is to be applied to all of the links
to which the at least one TIDs for latency sensitive traffic has
been mapped, or 0 to indicate “NO”, i.e., the information is
not to be applied to all of the links to which the at least one
TIDs for latency sensitive traffic has been mapped. It should
be noted that the R-TWT Indicator subfield and the Applied
links subfield in the control field of the R-TWT element may
have different names in other embodiments.

Second Embodiment (Multi-Link Setup with
TID-to-Link Mapping Negotiation)

[0083] FIG. 4 is a schematic diagram illustrating a method
400 for R-TWT operation for latency sensitive traffic in a
WLAN according to a second embodiment of the invention.
In this embodiment, the AP MLD includes three APs, i.e.,
AP1, AP2 and AP3, and the non-AP MLD includes three
non-AP STAs, i.e., STA1, STA2 and STA3. As shown in
FIG. 4, the method 400 includes the following steps:
[0084] Step 401, STA1 sends a second Multi-link Asso-
ciation Request to API to request for setting up a plurality of
links between the AP MLD and the non-AP MLD. In this
embodiment, the plurality of links include Link 1 between
API and STA1, Link 2 between AP2 and STA2, and Link 3
between AP3 and STA3.
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[0085] Step 402, API sends a second Multi-link Associa-
tion Response to API after receiving the Multi-link Asso-
ciation Request to set up Link 1, Link 2, and Link 3.
[0086] Step 403, TIDs for latency sensitive traffic are
mapped to Link 1 and Link 2. In this embodiment, there are
more than one TID for latency sensitive traffic are mapped
to Link 1 and Link 2.

[0087] Step 404, STA1 sends a R-TWT request to API to
request for setting up R-TWT agreements on Link 1 and
Link 2.

[0088] Step 405, API sends a R-TWT response to STA1
after receiving the R-TWT request from STA1 to set up the
R-TWT agreements on Link 1 and Link 2.

[0089] Step 406, R-TWT agreements are set up on Link 1
and Link 2.
[0090] In the second embodiment, the steps 401 and 402

are conducted to set up the plurality of links between the AP
MLD and non-AP MLD. This multi-link setup process is the
same as that in the first embodiment. In this embodiment, the
TID-to-Link mapping is a negotiation process conducted
with the mutli-link setup process. After this negotiation
process, the at least one TID for latency sensitive traffic is
only mapped to Link 1 and Link 2 among all of the links set
up between the AP MLD and the non-AP MLD.

[0091] In the second embodiment, the R-TWT agreements
are set up on all of the links to which the at least one TID
for latency sensitive traffic has been mapped, i.e., Link 1 and
Link 2. It should be noted that in other embodiments, the
R-TWT agreement may be only mapped to Link 1 or Link
2.

[0092] In the second embodiment, the R-TWT request
and/or the R-TWT response may include one or more
R-TWT elements which are set to indicate whether R-TWT
agreements are set up on all of the links to which the at least
one TID for latency sensitive traffic has been mapped. The
format of the R-TWT element may be as shown in FIG. 3B.
The control field of the R-TWT element includes a R-TWT
Indicator subfield and an Applied links subfield. The R-TWT
Indicator subfield is set to indicate whether the information
included in the element is used for negotiation of R-TWT
parameters, e.g., the parameters shown in an R-TWT Param-
eter Set field of an R-TWT element. For example, the
R-TWT Indicator subfield may be set to 1 to indicate that the
information is for R-TWT, or 0 to indicate that the infor-
mation is not for R-TWT. The applied links indicator sub-
field may be set to indicate whether the information included
in the element is to be applied to all of the links to which the
at least one TIDs for latency sensitive traffic has been
mapped. For example, the applied links indicator subfield
may be set to 1 to indicate the information is to be applied
to all of the links to which the at least one TIDs for latency
sensitive traffic has been mapped, or 0 to indicate the
information is not to be applied to all of the links to which
the at least one TIDs for latency sensitive traffic has been
mapped.

Third Embodiment (Separate TID-to-Link
Mapping)

[0093] FIG. 5 is a schematic diagram illustrating a method
500 for R-TWT operation for latency sensitive traffic in a
WLAN according to a third embodiment of the invention. In
this embodiment, the AP MLD includes three APs, i.e., AP1,
AP2 and AP3, and the non-AP MLD includes three non-AP
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STAs, i.e., STA1, STA2 and STA3. As shown in FIG. 5, the
method 500 includes the following steps:

[0094] Steps 501 to 503 are same as Steps 401 to 403
respectively. It will not be repeated here.

[0095] Step 504, STAl sends a TID-to-Link Mapping
request to STA1 to request for mapping the at least one TID
for latency sensitive traffic to Link 3.

[0096] Step 505, API sends a TID-to-Link Mapping
response to STA1 after receiving the TID-to-Link Mapping
request to map the at least one TID for latency sensitive
traffic to Link 3.

[0097] Step 506, TIDs for latency sensitive traffic are
mapped to Link 3. It should be noted that in this embodi-
ment, a plurality of TIDs for latency sensitive traffic are
mapped to Link 3.

[0098] Step 507, STA1 sends a R-TWT request to API to
request for setting up R-TW'T agreements on all of the links
to which the at least one TID for latency sensitive traffic has
been mapped. In this embodiment, the links include Link 1,
Link 2 and Link 3.

[0099] Step 508, API sends a R-TWT response to STA1
after receiving the first R-TWT request from STA1 to set up
the R-TWT agreements on Link 1, Link 2 and Link 3.
[0100] Step 509, R-TWT agreements are set up on Link 1,
Link 2 and Link 3.

[0101] In the third embodiment, same as the second
embodiment, after the TID-to-Link mapping negotiation, the
at least one LL TID is only mapped to Link 1 and Link 2,
and no LL TID is mapped to Link 3. However, a TID-to-
Link mapping update negotiation is initiated by the STA1 to
establish a mapping of the at least one LL TID to Link 3.
After mapping the at least one LL TID to Link 3, the R-TWT
agreement step process is conducted to set up R-TWT
agreements on all of the links to which the at least one LL
TID has been mapped.

[0102] In the third embodiment, similar to the second
embodiment, the R-TWT request and/or the R-TWT
response may include one or more R-TWT elements which
are set to indicate whether R-TWT agreements are set up on
all of the links to which the at least one LL TID has been
mapped. The format of the R-TWT element may be as
shown in FIG. 3B.

Fourth Embodiment (R-TWT Setup Integrated with
TID-to-Link Mapping Negotiation)

[0103] FIG. 6 is a schematic diagram illustrating a method
600 for R-TWT operation for latency sensitive traffic in a
WLAN according to a fourth embodiment of the invention.
In this embodiment, the AP MLD includes three APs, i.e.,
AP1, AP2 and AP3, and the non-AP MLD includes three
non-AP STAs, i.e., STA1, STA2 and STA3. As shown in
FIG. 5, the method 600 includes the following steps:
[0104] Steps 601 to 603 are same as Steps 401 to 403
respectively. It will not be repeated here. In this embodi-
ment, Link,1, Link 2 and Link 3 are set up during the
multi-link setup process and the at least one LL TID is only
mapped to Link 1 and Link 2 through a TID-to-Link
mapping negotiation. No LL TID has been mapped to Link
3

[0105] Step 604, STA1 sends an integrated R-TWT
request to AP1 to request for mapping the at least one LL
TID to Link 3 and setting up R-TWT agreements on Link 1,
Link 2 and Link 3.
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[0106] Step 605, AP1 sends an integrated R-TWT
response to STA1 after receiving the integrated R-TWT
request from STA1 to map the TIDs for latency sensitive
traffic to Link 3 and set up the R-TWT agreements on Link
1, Link 2 and Link 3.

[0107] Step 606, R-TWT agreements are set up on Link 1,
Link 2 and Link 3.

[0108] In this embodiment, different from the embodi-
ments mentioned above, the TID-to-Link mapping negotia-
tion for Link 3 is integrated with the R-TWT agreement
setup process. To conduct the TID-to-Link mapping nego-
tiation together with the R-TWT agreement setup process,
the integrated R-TWT request and the integrated R-TWT
response may be set to include one or more R-TWT ele-
ments and TID-to-Link mapping elements. Alternatively, the
integrated R-TWT request and integrated R-TWT response
may be set to include one or more R-TWT elements, wherein
each R-TWT element is set to include one or more TID-to-
Link mapping subfields.

[0109] Inone example, the integrated R-TWT request may
be set to include an R-TWT element which is set to not only
indicate the links on which R-TWT agreements are to be set
up, but also the links to which the TIDs for latency sensitive
traffic are to be mapped. After receiving the integrated
R-TWT request, AP1 decides whether to set up the requested
TID-to-Link mapping for Link 3 and whether to set up
R-TWT agreements on the requested links, i.e., Link 1, Link
2, and Link 3 in this embodiment, and sends the integrated
R-TWT response to STA1. The integrated R-TWT response
may be set to include an R-TWT element which is set to
indicate the links to which the TIDs for latency sensitive
traffic have been mapped and the R-TWT agreements have
been set up, e.g., with a value of Accept TWT.

[0110] FIG. 7A is a block diagram illustrating a first
format of a Broadcast R-TWT Parameter Set field of an
R-TWT element with TID-to-Link mapping information
according to some embodiments of the invention. As shown
in FIG. 7A, the Broadcast R-TWT Parameter Set field is set
to include a Link ID Bitmap subfield, a Link Mapping of a
TID for downlink direction subfield and a Link Mapping of
a TID for uplink direction subfield.

[0111] The Link ID Bitmap subfield is set to indicate the
at least one link to which the R-TWT element is applied.
Each bit position of the Link Bitmap subfield corresponds to
a link ID which is associated with a link. Each bit position
may be set to indicate whether the R-TWT eclements is
applied to the associated link. For example, a bit position m
of'the Link Bitmap subfield corresponds to a link ID m. The
bit position m may be set to “1” to indicate that the R-TWT
element is applied to the link associated with the link ID m,
or set to “0” to indicate that the R-TWT element is not
applied to the link associated with the link ID m. If the Link
ID Bitmap subfield is not present in the broadcast R-TWT
Parameter field, the link to which the R-TWT element is
applied is the link on which the R-TWT element is trans-
mitted.

[0112] The Link Mapping of a TID, e.g., TID i, for
downlink direction subfield may be set to indicate the at least
one link on which frames belonging to the TID i of latency
sensitive traffic for the downlink direction are sent. Each bit
position of the Link Mapping of TID i for downlink direc-
tion subfield may correspond to a link ID associated with a
link. For example, a bit position m of the Link Mapping of
TID 1 for downlink direction subfield corresponds to a link
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ID m. The bit position m may be set to “1” to indicate that
the TID i is mapped to the link associated with the link ID
m for the downlink direction or set to “0” to indicate that the
TID 1 is not mapped to the link associated with the link ID
m for the downlink direction.

[0113] The Link Mapping of a TID, e.g., TID i, for uplink
direction subfield may be set to indicate the links on which
frames belonging to the TID i of latency sensitive traffic for
the uplink direction are sent. Each bit position of the Link
Mapping of TID i for uplink direction subfield may corre-
spond to a link ID associated with a link. For example, a bit
position m of the Link Mapping of TID i for uplink direction
subfield corresponds to a link ID m. The bit position m may
be set to “1” to indicate that the TID i is mapped to the link
associated with the link ID m for the uplink direction or set
to “0” to indicate that the TID i is not mapped to the link
associated with the link ID m for the uplink direction.
[0114] FIG. 7B is a block diagram illustrating a second
format of a Broadcast R-TWT Parameter Set field of an
R-TWT element with TID-to-Link mapping information
according to some embodiments of the invention. As shown
in FIG. 7B, in the second format, the Request type field of
the Broadcast R-TWT Parameter Set field includes a
R-TWT subfield which is set to indicate whether the TWT
schedule specified by the corresponding Broadcast TWT
Parameter Set field is a R-TWT schedule. For example, the
R-TWT subfield may be set to 1 to indicate that the TWT
schedule specified by the corresponding Broadcast TWT
Parameter Set field is a R-TWT schedule, and set to O
otherwise. The Broadcast R-TWT Parameter Set field fur-
ther includes a Link ID Bitmap field and a R-TWT Traffic
Info field.

[0115] In this example, the Link ID Bitmap is a field of the
Broadcast TWT Parameter Set field. Alternatively, in other
embodiments of the invention, the Link ID Bitmap may be
a subfield of the R-TWT Traffic Info field. The Link ID
Bitmap field is set to indicate the at least one link to which
the R-TWT element is applied. A value of 1 in bit position
m of the Link Bitmap field may indicates that the link
associated with the link ID m is the link to which the R-TWT
element is applied. A value of 0 in bit position m of the Link
Bitmap field may indicate that the link associated with the
link ID m is not the link to which the TWT element is
applied. If no Link ID Bitmap field exists in the Broadcast
TWT Parameter Set field, the link to which the R-TWT
element is applied is the link on which the R-TWT element
is transmitted.

[0116] The R-TWT DL/UL TID Bitmap subfields in the
R-TWT Traffic Info field are set to indicate which TID(s) is
identified by the TWT scheduling APs or the TWT sched-
uled STAs as latency sensitive traffic streams in the down-
link direction on the links which are indicated in the Link ID
Bitmap subfield. The Restricted TWT UL TID Bitmap
subfield is set to indicate which TID(s) is identified by the
TWT scheduling APs or the TWT scheduled STAs as latency
sensitive traffic streams in the uplink direction on the links
which are indicated in the Link ID Bitmap subfield. A value
of'1 or 0 at bit position k in the bitmap may be set to indicate
that TID k is classified as latency sensitive traffic stream and
MSDUs of TID k are allowed/disallowed to be transmitted
in the R-TWT SP(s) indicated by the TWT element on the
links which are indicated in the Link ID Bitmap subfield.
[0117] FIG. 7C is a block diagram illustrating a third
format of a Broadcast R-TWT Parameter Set field of an
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R-TWT element with TID-to-Link mapping information
according to some embodiments of the invention. As shown
in FIG. 7C, in the third format, the Request type field of the
Broadcast R-TWT Parameter Set field includes a R-TWT
subfield which is same as the R-TWT subfield in the second
example as shown in FIG. 7B. The Broadcast R-TWT
Parameter Set field further includes a Link ID Bitmap for UL
TID field, a Link ID Bitmap for DL TID field and a R-TWT
Traffic Info field.

[0118] The Link ID Bitmap for DL TID is a field of the
Broadcast TWT Parameter Set field as shown in FIG. 7C in
this third format. Alternatively, in other embodiments, it may
be a subfield of the Restricted TWT Traffic Info field. The
Link ID Bitmap for DL TID field is set to indicate the at least
one link to which DL TID(s) is mapped. A value of 1 in bit
position m of the Link Bitmap for DL TID field may indicate
that the link associated with the link ID m is the link to
which DL TID(s) is mapped. A value of 0 in bit position m
of the Link Bitmap for DL TID field may indicate that the
link associated with the link ID m is not the link to which DL
TID(s) is mapped.

[0119] Similarly, the Link ID Bitmap for UL TID is a field
of the Broadcast TWT Parameter Set field as shown in FIG.
3C in this third format. Alternatively, it may be a subfield of
the Restricted TWT Traffic Info field in other embodiments.
The Link ID Bitmap for UL TID field may be set to indicate
the at least one link to which UL TID(s) is mapped. A value
of 1 in bit position m of the Link Bitmap for UL TID field
may indicate that the link associated with the link ID m is the
link to which UL TID(s) is mapped. A value of O in bit
position m of the Link Bitmap for UL TID field may indicate
that the link associated with the link ID m is not the link to
which UL TID(s) is mapped.

[0120] The R-TWT DL TID Bitmap subfield in the
R-TWT Traffic Info field may be set to indicate which
TID(s) is identified by the TWT scheduling APs or the TWT
scheduled STAs as latency sensitive traffic streams in the
downlink direction on the links which are indicated in the
Link ID Bitmap for the DL TID field. A value of 1 or 0 at
bit position k in the bitmap may indicate that TID k is
classified as latency sensitive traffic stream and MSDUs of
TID k are allowed or disallowed to be transmitted in the
restricted TWT SP(s) specified by the TWT element on the
links which are indicated in the Link ID Bitmap for DL TID
field.

[0121] The R-TWT UL TID Bitmap subfield in the
R-TWT Traffic Info field may be set to indicate which
TID(s) is identified by the TWT scheduling APs or the TWT
scheduled STAs as latency sensitive traffic streams in the
uplink direction on the links which are indicated in the Link
ID Bitmap for UL TID subfield. A value of 1 or 0 at bit
position k in the bitmap may indicate that TID k is classified
as latency sensitive traffic stream and MSDUs of TID k are
allowed or disallowed to be transmitted in the restricted
TWT SP(s) specified by the TWT element on the links which
are indicated in the Link ID Bitmap for UL TID field.
[0122] A person skilled in the art would understand that in
other embodiments of the invention, the requested TID-to-
Link mapping may not be set up if this request is not
accepted by AP1, and accordingly the R-TWT agreements
may only be set up on one or more of the requested links
according to the decision of AP1.

[0123] After the R-TWT agreements are successfully set
up on at least one link between the AP MLD and the non-AP
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MLD, it may be found that no LL TID is mapped to one or
more links on which the R-TWT agreements have been set
up due to TID-to-Link mapping update/change in some
embodiments of the invention. FIGS. 8A to 8C illustrate
three possible ways to conduct the R-TWT operation in
these scenarios according to some embodiments of the
invention.

R-TWT SP Quiet Element

[0124] FIG. 8A is a schematic diagram illustrating an
R-TWT operation with quiet elements after the R-TWT
agreements have been set up on a plurality of links according
to one embodiment of the invention. In this embodiment, the
AP MLD and the non-AP MLD do not support a suspended
R-TWT operation mode. In this embodiment, AP1, AP2 and
AP3 in the AP MLD are EHT APs, while the non-AP STAs
in the non-AP MLD may be EHT STAs or pre-EHT STAs.

[0125] Referring to FIG. 8A, R-TWT agreements have
been set up on the three links, i.e., Link 1, Link 2 and Link
3, between the AP MLD and the non-AP MLD. When no LL
TID is mapped to Link 1 due to TID-to-Link mapping
update/change, API sends/broadcasts an R-TWT SP Quiet
Element on Link 1 to announce an R-TWT SP quiet interval.
During the R-TWT SP quiet interval, the R-TWT SPs will be
ignored. As shown in FIG. 8A, two R-TWT SP Quiet
Elements are sent on Link 1. Similarly, no LL TID is mapped
to Link 3 due to TID-to-Link mapping update in this
embodiment, three R-TWT SP Quiet Elements are sent on
Link 3 by AP3. The R-TWT SP Quiet Elements may be
included in management (MGMT) frames sent from AP1/
AP3 to STA 1/STA3. STA1 and STA3 receive the R-TWT
SP Quiet Elements and will ignore the R-TWT SPs that
overlap with the R-TWT SP quiet intervals. Further, if a time
duration of the R-TWT quiet intervals on a link exceeds a
predetermined threshold, the R-TWT agreement on this link
may be torn down.

Suspended R-TWT Operation Mode

[0126] FIG. 8B is a schematic diagram illustrating an
R-TWT operation with TID-to-Link Mapping element indi-
cating suspended R-TWT mode after the R-TWT agree-
ments have been set up on a plurality of links according to
one embodiment of the invention. In this embodiment, the
AP MLD and the non-AP MLD support the suspended
R-TWT operation mode. In this embodiment, AP1, AP2 and
AP3 in the AP MLD are EHT APs, while the non-AP STAs
in the non-AP MLD may be EHT STAs or pre-EHT STAs.

[0127] Referring to FIG. 8B, R-TWT agreements have
been set up on the three links, i.e., Link 1, Link 2 and Link
3, between the AP MLD and the non-AP MLD. When no LL
TID is mapped to Link 1 due to TID-to-Link mapping
update/change, API sends/broadcasts a TID-to-Link Map-
ping element with suspended R-TWT mode indication on
Link 1 to announce the updated TIDs mapped to Link 1. The
TID-to-Link Mapping element with suspended R-TWT
mode indication may be included in an MGMT frame
transmitted from API on Link 1 to STAL. In this embodi-
ment, there are two TID-to-Link Mapping elements trans-
mitted on Link 1. Similarly, there is also no LL TID mapped
to Link 3 due to TID-to-Link mapping update in this
embodiment, three TID-to-Link Mapping elements are sent
on Link 3 by AP3.
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[0128] Once STA1 and STA3 receive the TID-to-Link
Mapping elements with suspended R-TWT mode indication
on Link 1 and Link 3 respectively, the R-TWT SPs will be
ignored during the effective time intervals of the updated
TID-to-Link mapping indicated in the TID-to-Link Mapping
elements. Further, if a time duration of the updated TID-to-
Link mapping indicated in the TID-to-Link Mapping ele-
ments on a link exceeds a predetermined threshold, the
R-TWT agreement on this link may be torn down.

Terminated R-TWT Operation Mode

[0129] FIG. 8C is a schematic diagram illustrating an
R-TWT operation with TID-to-Link Mapping element indi-
cating terminated R-TWT operation mode after the R-TWT
agreements have been set up on a plurality of links according
to one embodiment of the invention. In this embodiment, the
AP MLD and the non-AP MLD support the suspended
R-TWT operation mode. In this embodiment, AP1, AP2 and
AP3 in the AP MLD are EHT APs, while the non-AP STAs
in the non-AP MLD may be EHT STAs or pre-EHT STAs.
[0130] Referring to FIG. 8C, R-TWT agreements have
been set up on the three links, i.e., Link 1, Link 2 and Link
3, between the AP MLD and the non-AP MLD. When no LL
TID is mapped to all of Link 1, Link 2 and Link 3 due to
TID-to-Link mapping update/change, each AP in the AP
MLD sends a TID-to-Link Mapping element with termi-
nated R-TWT mode indication on the corresponding link to
announce the updated TIDs mapped to the corresponding
link. The TID-to-Link Mapping element may be included in
an MGMT frame transmitted from AP to STA on the
corresponding link.

[0131] Once each STA in the non-AP MLD receives the
TID-to-Link Mapping elements on the corresponding link,
the R-TWT SPs will be ignored during the effective time
intervals of the updated TID-to-Link mapping indicated in
the TID-to-Link Mapping elements. Further, if a time dura-
tion of the updated TID-to-Link mapping indicated in the
TID-to-Link Mapping elements on a link exceeds a prede-
termined threshold, the R-TWT agreement on this link may
be torn down.

[0132] FIG. 9 is a block diagram illustrating a format of a
TID-to-Link mapping element with R-TWT information of
TID x field according to some embodiments of the inven-
tion. The format shown in FIG. 9 may be used in the
embodiments in FIG. 8B and 8C. Referring to FIG. 9, the
TID-to-Link Mapping Element is set to include an R-TWT
information of TID x field. The R-TWT information of TID
x field is set to indicate whether any LL TID is mapped to
the links set up between the AP MLD and the non-AP MLD,
and whether the R-TWT is allowed in these links. Each link
is assigned two bits to indicate a state of the R-TWT
operation on the link. For example, the 2 bits assigned to a
link may be set to “11” to indicate that the R-TWT operation
is terminated on the link, or “10” to indicate that the R-TWT
operation is suspended on the link, or “00” to indicate that
no R-TWT agreement has been set up on the link.

[0133] In the embodiments above as shown in FIGS. 8A
to 8C, the R-TWT Element, R-TWT SP Quiet Element,
TID-to-Link Mapping Element with suspended R-TWT
mode indication, and TID-to-Link Mapping Element with
termination R-TWT mode indication may be broadcast
elements on the links set up between the AP MLD and
non-AP MLD. However, in other embodiments, these ele-
ments may not be broadcast ones.
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[0134] Various embodiments of the invention also provide
an AP for R-TWT operation for latency sensitive traffic in a
WLAN. FIG. 10 is a schematic diagram illustrating an AP
1000 according to some embodiments of the invention.
Referring to FIG. 10, the AP 1000 may include a TID-to-
Link mapping unit 1010 and a R-TWT setup unit 1020. The
TID-to-Link mapping unit 1010 may be configured to send
a first response to a first STA in a non-AP MLD to map at
least one TID for latency sensitive traffic to at least one link
set up between an AP MLD and the non-AP MLD, wherein
the AP MLD comprises a plurality of APs including the AP,
and the non-AP MLD comprises a plurality of non-AP STAs
including the first STA. The R-TWT setup unit 1020 may be
configured to send a R-TWT response to the first STA to set
up R-TWT agreement on any one or more of the at least one
link to which the at least one TID for latency sensitive traffic
has been mapped.

[0135] In some embodiments, the TID-to-Link mapping
unit may be further configured to receive a first request from
the first STA. That is to say, the first response from the first
AP may be an unsolicited response or a solicited response.
[0136] In some embodiments, the TID-to-Link mapping
unit 1010 may include a first reception unit configured to
receive a first Multi-link Association request from the first
STA, and a first transmission unit 1 configured to send a first
Multi-link Association response to the first STA to set up a
plurality of links between the APs in the AP-MLD and the
STAs in the non-AP MLD and map all TIDs to all of the
plurality of links set up between the AP MLD and the
non-AP MLD by default, wherein all TIDs include the at
least one TID for latency sensitive traffic.

[0137] Alternatively, in some embodiments, the TID-to-
Link mapping unit 1010 may include a second reception unit
configured to receive a second Multi-link Association
request from the first STA, and a second transmission unit
configured to send a second Multi-link Association response
to the first STA to set up a plurality of links between the APs
in the AP-MLD and the STAs in the non-AP MLD and map
at least one TID for latency sensitive traffic to a subset of the
links set up between the AP-MLD and the non-AP MLD
through a negotiation process with the first STA.

[0138] In some embodiments, the TID-to-Link mapping
unit 1010 may be further configured to receive a TID-to-
Link Mapping request from the first STA in the non-AP
MLD, and send a TID-to-Link Mapping response to the first
STA to map the at least one TID for latency sensitive traffic
to a link between the AP-MLD and the non-AP MLD to
which the at least one TID for latency sensitive traffic has not
been mapped.

[0139] In some embodiments, the R-TWT setup unit may
be further configured to receive an R-TWT request from the
first STA before sending the R-TWT response to the first
STA. That is to say, the R-TWT agreement may be set up by
an unsolicited R-TWT response from the first AP or a
solicited R-TWT response from the first AP.

[0140] In some embodiments, the R-TWT request and/or
the R-TWT response may include an R-TWT element
including a first subfield and a second subfield in a Control
field, wherein the first subfield is set to indicate whether
information included in the R-TWT element is for negotia-
tion of parameters of R-TWT, and the second subfield is set
to indicate whether the information included in the R-TWT
element is applied to all links to which the at least one TID
for latency sensitive traffic has been mapped.
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[0141] Insome embodiments, the R-TWT setup unit 1020
may be further configured to receive an integrated R-TWT
request from the first STA and send an integrated R-TWT
response to the first STA to map the at least one TID for
latency sensitive traffic to at least one link between the
AP-MLD and the non-AP MLD to which the at least one
TID for latency sensitive traffic has not been mapped and set
up the R-TWT agreement on any one or more of the at least
one link to which the at least one TID for latency sensitive
traffic has been mapped.

[0142] In some embodiments, the integrated R-TWT
request and/or the integrated R-TWT response may be set to
include at least one first R-TWT element indicating the at
least one link on which the R-TWT agreement is set up and
at least one TID-to-Link mapping element indicating the at
least one link to which the at least one TID for latency
sensitive traffic is mapped. Alternatively, in some embodi-
ments, the integrated R-TWT request and/or the integrated
R-TWT response may be set to include at least one second
R-TWT element indicating the one or more links on which
the R-TWT agreement is set up and the at least one link to
which the at least one TID for latency sensitive traffic is
mapped. Three examples of the format of the Broadcast
TWT Parameter Set field in the R-TWT element are shown
in FIGS. 7A to 7C.

[0143] In some embodiments, the AP 1000 may further
include a first R-TWT termination unit configured to tear
down a R-TWT agreement set up on a first link between the
AP and the first STA if no TID for latency sensitive traffic
is mapped to a first link due to TID-to-Link mapping update.
[0144] In some embodiments, the AP 1000 may further
include a second R-TWT termination unit configured to, if
the AP MLD and the non-AP MLD support a suspended
R-TWT operation mode, and no TID for latency sensitive
traffic is mapped to a first link set up between the AP and the
first STA, send a R-TWT SP Quiet Element or a TID-to-Link
Mapping Element with a suspended R-TWT mode indica-
tion on the first link to enter the first link into a suspended
TWT operation mode, or send a TID-to-Link Mapping
Element with a R-TWT termination mode indication on the
first link to terminate the R-TWT agreement on the first link.
In some embodiments, the second R-TWT termination unit
1030B may be further configured to tear down the R-TWT
agreement on the first link if a time duration of the sus-
pended R-TWT operation mode exceeds a predetermined
threshold value.

[0145] In some embodiments, the TID-to-Link mapping
Element may include an R-TWT information field for TID
which is set to indicate whether the at least one TID for
latency sensitive traffic is mapped to a plurality of links set
up between the AP MLD and the non-AP MLD and a state
of R-TWT operation, wherein the state of R-TWT operation
is set to indicate the suspended R-TWT operation mode, or
the R-TWT termination mode, or a non-existent R-TWT
mode.

[0146] Various embodiments of the invention also provide
an STA for R-TWT operation for latency sensitive traffic in
a WLAN. FIG. 11 is a schematic diagram illustrating an STA
1100 according to some embodiments of the invention.
Referring to FIG. 11, the STA 1100 may include a TID-to-
Link mapping request unit 1110 and an R-TW'T request unit
1120. The TID-to-Link mapping request unit 1110 may be
configured to receive a first response from a first AP in an AP
MLD to map at least one TID for latency sensitive traffic to
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at least one link set up between the AP MLD and a non-AP
MLD, wherein the AP MLD comprises a plurality of APs
including the first AP and the non-AP MLD comprises a
plurality of non-AP STAs including the STA. The R-TWT
request unit 1120 may be configured to receive a R-TWT
response from the first AP to set up R-TWT agreement on
any one or more of the at least one link to which the at least
one TID for latency sensitive traffic has been mapped.

[0147] In some embodiments, the TID-to-Link mapping
request unit 1110 may be further configured to send a first
request to the first AP. That is to say, the first response from
the first AP may be an unsolicited response or a solicited
response.

[0148] In some embodiments, the TID-to-Link mapping
request unit 1110 may include a first transmission unit
configured to send a first Multi-link Association request to
the first AP; and a first reception unit configured to receive
a first Multi-link Association response from the first AP to
set up a plurality of links between the APs in the AP-MLD
and the STAs in the non-AP MLD and map all TIDs to all
of the plurality of links set up between the AP MLD and the
non-AP MLD by default, wherein all TIDs include the at
least one TID for latency sensitive traffic.

[0149] Alternatively, in some embodiments, the TID-to-
Link mapping request unit 1110 may include a second
transmission unit configured to send a second Multi-link
Association request to the first AP, and a second reception
unit configured to receive a second Multi-link Association
response from the first AP to set up a plurality of links
between the APs in the AP-MLD and the STAs in the
non-AP MLD and map at least one TID for latency sensitive
traffic to a subset of the links set up between the AP-MLD
and the non-AP MLD through a negotiation process with the
first AP.

[0150] In some embodiments, the TID-to-Link mapping
request unit 1110 may be further configured to send a
TID-to-Link Mapping request to the first AP, and receive a
TID-to-Link Mapping response from the first AP to map the
at least one TID for latency sensitive traffic to a link between
the AP-MLD and the non-AP MLD to which the at least one
TID for latency sensitive traffic has not been mapped.

[0151] In some embodiments, the R-TWT request unit
may be further configured to send a R-TWT request to the
first AP before receiving the R-TWT response. That is to say,
the R-TWT agreement may be set up by an unsolicited
R-TWT response from the first AP or a solicited R-TWT
response from the first AP.

[0152] In some embodiments, the R-TWT request and/or
the R-TWT response comprises an R-TWT element includ-
ing a first subfield and a second subfield in a Control field,
wherein the first subfield is set to indicate whether informa-
tion included in the R-TWT element is for negotiation of
parameters of R-TWT, and the second subfield is set to
indicate whether the information included in the R-TWT
element is applied to all links to which the at least one TID
for latency sensitive traffic has been mapped.

[0153] In some embodiments, the R-TWT request unit
1120 may be further configured to send an integrated
R-TWT request to the first AP and receive an integrated
R-TWT response from the first AP to map the at least one
TID for latency sensitive traffic to at least one link between
the AP-MLD and the non-AP MLD to which the at least one
TID for latency sensitive traffic has not been mapped and set
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up the R-TWT agreement on any one or more of the at least
one link to which the at least one TID for latency sensitive
traffic has been mapped.

[0154] In some embodiments, the integrated R-TWT
request and/or the integrated R-TWT response may be set to
include at least one first R-TWT element indicating the at
least one link on which the R-TWT agreement is set up and
at least one TID-to-Link mapping element indicating the at
least one link to which the at least one TID for latency
sensitive traffic is mapped.

[0155] Alternatively, in some embodiments, the integrated
R-TWT request and/or the integrated R-TWT response may
be set to include at least one second R-TWT element
indicating the one or more links on which the R-TWT
agreement is set up and the at least one link to which the at
least one TID for latency sensitive traffic is mapped. Three
examples of the format of the Broadcast TWT Parameter Set
field in the R-TWT element are shown in FIGS. 7A to 7C.
[0156] In some embodiments, the STA 1100 may further
include a first R-TWT termination unit configured to tear
down a R-TWT agreement set up on a first link between the
first AP and the STA if no TID for latency sensitive traffic is
mapped to a first link.

[0157] In some embodiments, the STA 1100 may further
include a second R-TWT termination unit configured to, if
the AP MLD and the non-AP MLD support a suspended
R-TWT operation mode, and no TID for latency sensitive
traffic is mapped to a first link set up between the first AP and
the STA, enter the first link into a suspended TWT operation
mode upon receipt of a R-TWT SP Quiet Element or a
TID-to-Link Mapping Element with a suspended R-TWT
mode indication sent by the first AP on the first link, or
terminate the R-TWT agreement on the first link upon
receipt of a TID-to-Link Mapping Element with a R-TWT
termination indication sent by the first AP on the first link.
Preferably, the second R-TWT termination unit may be
further configured to tear down the R-TWT agreement on
the first link if a time duration of the suspended R-TWT
operation mode exceeds a predetermined threshold value.
[0158] In some embodiments, the TID-to-Link mapping
Element comprises an R-TWT information field for TID
which is set to indicate whether the at least one TID for
latency sensitive traffic is mapped to a plurality of links set
up between the AP MLD and the non-AP MLD and a state
of R-TWT operation, wherein the state of R-TWT operation
is set to indicate the suspended R-TWT operation mode, or
the R-TWT termination mode, or a non-existent R-TWT
mode.

[0159] Various embodiments of the invention also provide
an AP for R-TWT operation for latency sensitive traffic in a
WLAN. The AP may include a memory to store instructions
for performing the first method for R-TWT operation for
latency sensitive traffic in the WLAN, and a processor
communicably coupled with the memory, the processor
configured to execute the instructions to perform the first
method for R-TWT operation for latency sensitive traffic in
a WLAN as described in various embodiments of the
invention.

[0160] Various embodiments of the invention also provide
an STA for R-TWT operation for latency sensitive traffic in
a WLAN. The STA may include a memory to store instruc-
tions for performing the second method for R-TWT opera-
tion for latency sensitive traffic in the WLAN, and a pro-
cessor communicably coupled with the memory, the
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processor configured to execute the instructions to perform
the second method for R-TWT operation for latency sensi-
tive traffic in a WLAN as described in various embodiments
of the invention.

[0161] Various embodiments of the invention also provide
a computer program product comprising instructions to
cause a computer to perform any method for R-TWT
operation for latency sensitive traffic in a WLAN according
to any embodiment of the invention, when executed thereon.
[0162] Various embodiments of the invention also provide
a computer program comprising instructions to cause a
computer to perform a method for R-TWT operation for
latency sensitive traffic in a WLAN according to any
embodiment of the invention, when executed thereon.
[0163] Various embodiments of the invention also provide
a non-volatile storage medium comprising computer pro-
gram codes to cause a computer to perform a method for
R-TWT operation for latency sensitive traffic in a WLAN
according to any embodiment of the invention, when
executed thereon.

[0164] Various embodiments of the invention also provide
a chip configured to perform a method for R-TWT operation
for latency sensitive traffic in a WLAN according to any
embodiment of the invention.

[0165] At least some steps of the methods for R-TWT
operation for latency sensitive traffic in a WLAN according
to any embodiments of the invention described above may
be implemented utilizing hardware, a processor executing
firmware instructions, a processor executing software
instructions, or any combination thereof. When imple-
mented utilizing a processor executing software or firmware
instructions, the software or firmware instructions may be
stored in any computer readable memory such as on a
magnetic disk, an optical disk, or other storage medium, in
a RAM or ROM or flash memory, processor, hard disk drive,
optical disk drive, tape drive, etc. Likewise, the software or
firmware instructions may be delivered to a user or a system
via any known or desired delivery method including, for
example, on a computer readable disk or other transportable
computer storage mechanism or via communication media.
[0166] As described above, various embodiments of the
invention provide an effective mechanism for R-TWT
operation for latency sensitive traffic in a WLAN to further
optimize spectral efficiency, increase throughout and reduce
power consumption of the WLAN. With the methods and
devices provided in embodiments of the invention, the
TID-to-Link mapping may be performed as a default process
during or after the multi-link setup process, a negotiation
process together with the multi-link setup process, a separate
negotiation process after the multi-link setup process, or an
integrated negotiation process with the R-TWT setup pro-
cess, depending on the actual needs of the communication
system.

[0167] It is to be understood that the embodiments and
features described above should be considered exemplary
and not restrictive. Many other embodiments will be appar-
ent to those skilled in the art from consideration of the
specification and practice of the invention. The scope of the
invention should, therefore, be determined with reference to
the appended claims, along with the full scope of equivalents
to which such claims are entitled. Furthermore, certain
terminology has been used for the purposes of descriptive
clarity, and not to limit the disclosed embodiments of the
invention.
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1. A method for restricted target wake time (R-TWT)
operation for latency sensitive traffic in a wireless local area
network (WLAN), the method comprising:
receiving, by a first STA in a non-AP MLD, a first
response from a first AP in an AP MLD to map at least
one TID for latency sensitive traffic to at least one link
set up between the AP MLD and the non-AP MLD,
wherein the AP MLD comprises a plurality of APs and
the non-AP MLD comprises a plurality of non-AP
STAs, and

receiving, by the first STA, a R-TWT response to set up
R-TWT agreement on any one or more of the at least
one link to which the at least one TID for latency
sensitive traffic has been mapped.

2. The method according to claim 1, further comprising:
sending, by the first STA, a first request to the first AP.

3. The method according to claim 2, wherein the sending
the first request comprises:

sending, by the first STA, a first Multi-link Association

request to the first AP,

and the receiving the first response comprises:

receiving, by the first STA, a first Multi-link Association

response from the first AP to set up a plurality of links
between the APs in the AP-MLD and the STAs in the
non-AP MLD and map all TIDs to all of the plurality
of links set up between the AP MLD and the non-AP
MLD by default, wherein all TIDs include the at least
one TID for latency sensitive traffic.

4. The method according to claim 2, wherein the sending
the first request comprises: sending, by the first STA, a
second Multi-link Associate request from the first STA, and
the receiving the first response comprises: receiving, by the
first STA, a second Multi-link Association response from the
first AP to set up a plurality of links between the APs in the
AP-MLD and the STAs in the non-AP MLD and map at least
one TID for latency sensitive traffic to a subset of the links
set up between the AP-MLD and the non-AP MLD through
a negotiation process with the first AP.

5. The method according to claim 4, further comprising:

sending, by the first STA, a TID-to-Link Mapping request

to the first AP; and

receiving, by the first STA, a TID-to-Link Mapping

response from the first AP to map the at least one TID
for latency sensitive traffic to a link between the AP-
MLD and the non-AP MLD to which the at least one
TID for latency sensitive traffic has not been mapped.

6. The method according to claim 1, further comprising:
before receiving the R-TWT response, sending, by the first
STA, a R-TWT request to the first AP.

7. The method according to claim 6, wherein the R-TWT
request and/or the R-TWT response comprises an R-TWT
element including a first subfield and a second subfield in a
Control field, wherein the first subfield is set to indicate
whether information included in the R-TWT element is for
negotiation of parameters of R-TWT, and the second sub-
field is set to indicate whether the information included in
the R-TWT element is applied to all links to which the at
least one TID for latency sensitive traffic has been mapped.

8. The method according to claim 6, wherein the sending
the R-TWT request comprises:

sending, by the first STA, an integrated R-TWT request to

the first AP; and

the receiving the R-TWT response comprises:
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receiving, by the first STA, an integrated R-TWT response
from the first AP to map the at least one TID for latency
sensitive traffic to at least one link between the AP-
MLD and the non-AP MLD to which the at least one
TID for latency sensitive traffic has not been mapped
and set up the R-TWT agreement on any one or more
of the at least one link to which the at least one TID for
latency sensitive traffic has been mapped.
9. The method according to claim 8, wherein the inte-
grated R-TWT request and/or the integrated R-TWT
response is set to include at least one first R-TWT element
indicating the at least one link on which the R-TWT agree-
ment is set up and at least one TID-to-Link mapping element
indicating the at least one link to which the at least one TID
for latency sensitive traffic is mapped.
10. The method according to claim 8, wherein the inte-
grated R-TWT request and/or the integrated R-TWT
response is set to include at least one second R-TWT
element indicating the one or more links on which the
R-TWT agreement is set up and the at least one link to which
the at least one TID for latency sensitive traffic is mapped.
11. The method according to claim 10, wherein the second
R-TWT element comprises a Broadcast R-TWT Parameter
Set field which is set to include a first subfield indicating at
least one link to which the R-TWT is applied, a second
subfield indicating at least one link on which frames belong-
ing to a TID for latency sensitive traffic for downlink
direction are sent, and a third subfield indicating at least one
link on which frames belonging to a TID for latency
sensitive traffic for uplink direction are sent.
12. The method according to claim 10, wherein the second
R-TWT element comprises a Broadcast R-TWT Parameter
Set field which is set to include a R-TWT Traffic Info field,
at least one Link ID Bitmap field and a subfield for R-TWT
in a Request Type field.
13. The method according to claim 12, wherein the at least
one Link ID Bitmap field includes a Link ID Bitmap for UL
TID field and a Link ID Bitmap for DL TID field.
14. An Access Point (AP) for R-TWT operation for
latency sensitive traffic in a WLAN, the AP comprising:
a memory configured to store instructions; and
a processor communicably coupled with the memory,
wherein the processor is configured to execute the
instructions stored in the memory to cause the AP to:

send a first response to a first STA in a non-AP MLD to
map at least one TID for latency sensitive traffic to at
least one link set up between an AP MLD and the
non-AP MLD, wherein the AP MLD comprises a
plurality of APs including the AP, and the non-AP MLLD
comprises a plurality of non-AP STAs including the
first STA; and

send a R-TWT response to the first STA to set up R-TWT

agreement on any one or more of the at least one link
to which the at least one TID for latency sensitive traffic
has been mapped.

15. A Station (STA) for R-TWT operation for latency
sensitive traffic in a WLAN, the STA comprising:

a memory configured to store instructions; and
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a processor communicably coupled with the memory,
wherein the processor is configured to execute the
instructions stored in the memory to cause the STA to:

receive a first response from a first AP in an AP MLD to
map at least one TID for latency sensitive traffic to at
least one link set up between the AP MLD and a
non-AP MLD, wherein the AP MLD comprises a
plurality of APs including the first AP and the non-AP
MLD comprises a plurality of non-AP STAs including
the STA; and

receive a R-TWT response from the first AP to set up
R-TWT agreement on any one or more of the at least
one link to which the at least one TID for latency
sensitive traffic has been mapped.

16. The STA according to claim 15, wherein the processor
is configured to execute the instructions stored in the
memory to further cause the STA to send a first request to the
first AP.

17. The STA according to claim 16, wherein the processor
is configured to execute the instructions stored in the
memory to further cause the STA to:

send a first Multi-link Association request to the first AP,
and

receive a first Multi-link Association response from the
first AP to set up a plurality of links between the APs
in the AP-MLD and the STAs in the non-AP MLD and
map all TIDs to all of the plurality of links set up
between the AP MLD and the non-AP MLD by default,
wherein all TIDs include the at least one TID for
latency sensitive traffic.

18. The STA according to claim 16, wherein the processor
is configured to execute the instructions stored in the
memory to further cause the STA to:

send a second Multi-link Association request to the first
AP, and

receive a second Multi-link Association response from the
first AP to set up a plurality of links between the APs
in the AP-MLD and the STAs in the non-AP MLD and
map at least one TID for latency sensitive traffic to a
subset of the links set up between the AP-MLD and the
non-AP MLD through a negotiation process with the
first AP.

19. The STA according to claim 18, wherein the processor
is configured to execute the instructions stored in the
memory to further cause the STA to send a TID-to-Link
Mapping request to the first AP, and receive a TID-to-Link
Mapping response from the first AP to map the at least one
TID for latency sensitive traffic to a link between the
AP-MLD and the non-AP MLD to which the at least one
TID for latency sensitive traffic has not been mapped.

20. The STA according to claim 15, wherein the processor
is configured to execute the instructions stored in the
memory to further cause the STA to send a R-TWT request
to the first AP before receiving the R-TW'T response.
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