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Description
BACKGROUND
Field

[0001] The present application relates generally to
wireless communications, and more specifically to sys-
tems, methods, and devices for providing a delay indica-
tion in a wireless message.

Background

[0002] In many telecommunication systems, commu-
nications networks are used to exchange messages
among several interacting spatially-separated devices.
Networks may be classified according to geographic
scope, which could be, for example, a metropolitan area,
a local area, or a personal area. Such networks would
be designated respectively as a wide area network
(WAN), metropolitan area network (MAN), local area net-
work (LAN), wireless local area network (WLAN), or per-
sonal area network (PAN). Networks also differ according
to the switching/routing technique used to interconnect
the various network nodes and devices (e.g., circuit
switching vs. packet switching), the type of physical me-
dia employed for transmission (e.g., wired vs. wireless),
and the set of communication protocols used (e.g., Inter-
net protocol suite, SONET (Synchronous Optical Net-
working), Ethernet, etc.).

[0003] Wireless networks are often preferred when the
network elements are mobile and thus have dynamic
connectivity needs, or if the network architecture is
formedin an ad hoc, rather than fixed, topology. Wireless
networks employ intangible physical media in an unguid-
ed propagation mode using electromagnetic waves in
the radio, microwave, infra-red, optical, etc. frequency
bands. Wireless networks advantageously facilitate user
mobility and rapid field deployment when compared to
fixed wired networks.

[0004] The devices in a wireless network may trans-
mit/receive information between each other. Further, de-
vices that are not actively transmitting/receiving informa-
tion in the wireless network may enter a doze state to
conserve power, where the devices do not actively trans-
mit/receive information in the doze state. These devices
may further utilize request-to-send and clear-to-send
messages to indicate when a wireless device may re-
quest to send information to an access point (AP), and
when the AP may be configured to receive information
from the wireless device. Improved systems, methods,
and devices for managing transmissions after a request-
to-send are desired.

[0005] Document US 2010/329178 A1 relates to the
use of delayed clear-to-send and denial-to send in direc-
tional wireless networks. It is suggested, by using a di-
rectional link, to transmit a request to send (RTS), to re-
ceive a denial to send (DTS), and to perform communi-
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cations only after expiration of a timer period indicated
in the DTS.

[0006] Document US 2010/046485 A1 refers to mul-
tichannel communication systems. Therein disclosed is
a method comprising the steps of receiving data from a
first node on a first channel, detecting that a second chan-
nel is unavailable, and providing information to the first
node indicating that the second channel is unavailable.
[0007] DocumentUS 2010/284316 A1 relates to a dy-
namic energy saving mechanism for access points. It is
suggested to incorporate functionality in mobile access
points to implement power saving mechanisms by alter-
ing the service model that requires the access point to
always be available.

[0008] There is still a need for efficiently managing
transmissions after a request-to-send.

[0009] The present invention provides a solution ac-
cording to the subject matter of the independent claims.

SUMMARY

[0010] The systems, methods, and devices of the in-
vention each have several aspects, no single one of
which is solely responsible for its desirable attributes.
Without limiting the scope of this invention as expressed
by the claims which follow, some features will now be
discussed briefly. After considering this discussion, and
particularly after reading the section entitled "Detailed
Description" one will understand how the features of this
invention provide advantages that include improved pag-
ing for devices in a wireless network.

[0011] In some aspects, an apparatus is disclosed
which comprises a receiver configured to receive a re-
quest-to send-message from another apparatus; a
processing system configured to generate a clear-to-
send message based on the reception, the clear-to-send
message indicating whether to set a Network Allocation
Vector (NAV); and a transmitter configured to transmit
the clear-to-send message.

[0012] One aspectofthe disclosure provides a method
for wireless communication comprising receiving a re-
quest-to-send message from an apparatus; generating
a clear-to-send message, the clear-to-send message in-
dicating whether to set a Network Allocation Vector
(NAV); and transmitting the clear-to-send message.
[0013] In some aspects, an apparatus for wireless
communications is disclosed, the apparatus comprising
means for receiving arequest-to-send message from an-
other apparatus; means for generating a clear-to-send
message, the clear-to-send message indicating whether
a Network Allocation Vector (NAV) is set; and means for
transmitting the clear-to-send message.

[0014] In some aspects, a computer program product
comprising a computerreadable storage device encoded
thereon with instructions that when executed cause an
apparatus to perform a method of wireless communica-
tion is disclosed, said method comprising: receiving a
request-to-send message from a station using an anten-
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na; generating a clear-to-send message, the clear-to-
send message indicating whether a Network Allocation
Vector (NAV) is set; and transmitting the clear-to-send
message.

[0015] One aspect of the disclosure provides an ac-
cess point, comprising an antenna; a receiver configured
to receive arequest-to send-message from an apparatus
using the antenna; a processing system configured to
generate a clear-to-send message based on the recep-
tion, the clear-to-send message indicating whether to set
a Network Allocation Vector (NAV); and a transmitter
configured to transmit the clear-to-send message.
[0016] In some aspects, an apparatus is disclosed,
comprising: a transmitter configured to transmit a re-
quest-to-send message to another apparatus; and a re-
ceiver configured to receive a clear-to-send message,
the clear-to-send message indicating whether a network
allocation vector (NAV) should be set.

[0017] In some aspects, a method for wireless com-
munication is disclosed, the method comprising trans-
mitting a request-to-send message to another apparatus
using an antenna; and receiving a clear-to-send mes-
sage, the clear-to-send message indicating whether a
Network Allocation Vector (NAV) is set.

[0018] One aspect of the disclosure provides an appa-
ratus for wireless communications comprising means for
transmitting a request-to-send message to another ap-
paratus; and means for receiving a clear-to-send mes-
sage, the clear-to-send message indicating whether a
Network Allocation Vector (NAV) is set.

[0019] One aspect of the disclosure provides a com-
puter program product comprising a computer readable
storage device encoded thereon with instructions that
when executed cause an apparatus to perform a method
of wireless communication, said method comprising
transmitting a request-to-send message to another ap-
paratus using an antenna; and receiving a clear-to-send
message, the clear-to-send message indicating whether
a Network Allocation Vector (NAV) is set.

[0020] One aspectofthe disclosure provides a station,
comprising an antenna; transmitting a request-to-send
message to an apparatus using the antenna; and receiv-
ing a clear-to-send message, the clear-to-send message
indicating whether a Network Allocation Vector (NAV) is
set.

[0021] Another aspect disclosed is a first apparatus for
wireless communication. The first apparatus includes a
receiver configured to receive afirst message from a sec-
ond apparatus, a processing system configured to gen-
erate, in response to receiving the first message, a sec-
ond message, the second message comprising a net-
work allocation vector (NAV) indicator indicating whether
to set a network allocation vector for transmission; and
a transmitter configured to transmit the second message
to the second apparatus.

[0022] Insome aspects of the apparatus, the first mes-
sage requests permission to transmit a third message,
and the network allocation vector (NAV) indicator indi-
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cates whether to set a network allocation vector for trans-
mission of the third message. In some aspects of the
apparatus, the second message is a clear-to-send mes-
sage. In some aspects of the apparatus, a receiver is
configured to receive the third message from the second
apparatus if the NAV indicator of the second message
indicates the NAV is set. In some aspects of the appa-
ratus, the second message further comprises a delay
indicator, the delay indicator indicating a delay after
which a third message may be transmitted by the second
apparatus. In some aspects, the delay indicator includes
a time value indicating a duration of the delay. In some
aspects, the delay indicator includes is a flag indicating
a duration of the delay. In some aspects, the first mes-
sage comprises a duration field in which the delay indi-
cator is located. In some aspects, a duration of the indi-
cated delay is determined during an association between
the first apparatus and the second apparatus. In some
aspects, a duration of the indicated delay is computed
based on one or more network parameters. In some as-
pects, the second message comprises a synchronization
indicator indicating whether an additional message re-
questing permission to transmit the third message must
be transmitted by the second apparatus before the third
message can be transmitted.

[0023] Another aspect disclosed is a method for wire-
less communication. The method includes receiving, by
a first apparatus, a first message from a second appara-
tus, generating a second message, the second message
comprising a network allocation vector (NAV) indicator
indicating whether to set a network allocation vector
(NAV)for transmission; and transmitting the second mes-
sage to a second apparatus. In some aspects, first mes-
sage requests permission to transmit a third message,
and wherein the network allocation vector indicator indi-
cates whether to set a network allocation vector for trans-
mission of the third message. In some aspects, the sec-
ond message is a clear-to-send message. In some as-
pects, the method also includes receiving a third mes-
sage from the second apparatus after the transmission
of the second message if the NAV indicator indicated the
NAV was set. In some aspects, the second message
further comprises a delay indicator, the delay indicator
indicating a delay after which a third message may be
transmitted by the second apparatus. In some aspects,
the delay indicator includes a time value indicating a du-
ration of the delay. In some aspects, the method also
includes determining a duration of the indicated delay
during an association between the first apparatus and
the second apparatus. In some aspects, the method also
includes determining a duration of the indicated delay
based on one or more network parameters. In some as-
pects, the delay indicator is a flag indicating a defined
delay value. In some aspects, the second message com-
prises a duration field in which the delay indicator is lo-
cated. In some aspects, the second message further
comprises a synchronization indicatorindicating whether
an additional message requesting permission to transmit
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the second message must be transmitted by the second
apparatus before the third message can be transmitted.
[0024] Anotheraspectdisclosed is afirst apparatus for
wireless communication. The first apparatus includes a
receiver configured to receive afirst message from a sec-
ond apparatus, the first message comprising a NAV in-
dicator indicating whether a network allocation vector
(NAV) should be set for transmission; and a processing
system configured to determine whether to transmit a
second message to the second apparatus in response
to receiving the first message based on the NAV indica-
tor. In some aspects, a processing system is configured
to determine a delay before the NAV will be set based
on a delay indicator in the first message, and wherein a
transmitter is configured to transmit the second message
afterthe determined delay. In some aspects, the process-
ing system is further configured to determine the indicat-
ed delay based on a duration field of the second mes-
sage. In some aspects, the processing system is further
configured to determine whether to transmit an additional
message requesting permission to transmit the second
message based on a synchronization indicator in the first
message, and wherein the transmitter is further config-
ured to transmit the additional message if the synchro-
nization indicator indicates the additional message is
necessary, and configured to not transmit the additional
message if the synchronization indicator indicates the
additional message is not necessary.

[0025] Another aspect disclosed is a method for wire-
less communication. The method includes receiving a
firstmessage from a second apparatus, thefirst message
comprising a NAV indicator indicating whether a network
allocation vector (NAV) should be set for transmission,
and transmitting the second message to the second ap-
paratus in response to receiving the first message if the
NAV indicator indicates the NAV is set. In some aspects,
the method includes decoding the first message to de-
termine a delay before the NAV will be set for the second
message based on a delay indicator included in the first
message; and transmitting the second message after the
indicated delay. In some aspects, the method also in-
cludes determining the delay based on a duration field
of the first message. In some aspects, the method also
includes determining whether to transmit an additional
message requesting permission to transmit the second
message based on a synchronization indicator in the first
message; transmitting the additional message if the syn-
chronization indicator indicates the additional message
is necessary; and not transmitting the additional mes-
sage if the synchronization indicator indicates the addi-
tional message is not necessary.

[0026] Another aspectdisclosed is afirst apparatus for
wireless communication. The first apparatus includes a
receiver configured to receive afirst message from a sec-
ond apparatus, a processing system configured to gen-
erate, in response to receiving the first message, a sec-
ond message, the second message comprising a delay
indicator, the delay indicator indicating a delay after
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which a third message may be transmitted by the second
apparatus, and a transmitter configured to transmit the
second message to the second apparatus. In some as-
pects, the second message further comprises a network
allocation vector (NAV) indicator, the network allocation
vector (NAV) indicatorindicating whether to set a network
allocation vector (NAV) for transmission. In some as-
pects, the first message requests permission to transmit
the third message, and the network allocation vector
(NAV) indicator indicates whether to set the network al-
location vector for transmission of the third message. In
some aspects, a receiver is configured to receive the
third message from the second apparatus if the NAV in-
dicator of the second message indicates the NAV is set.
In some aspects, the second message comprises a syn-
chronization indicator indicating whether an additional
message requesting permission to transmit the third
message must be transmitted by the second apparatus
before the third message can be transmitted. In some
aspects, the delay indicator includes a time value indi-
cating a duration of the delay. In some aspects, the delay
indicator includes is a flag indicating a duration of the
delay.

[0027] In some aspects, the first message comprises
a duration field in which the delay indicator is located. In
some aspects, a duration of the indicated delay is deter-
mined during a negotiation between the first apparatus
and the second apparatus. In some aspects, a duration
of the indicated delay is computed based on one or more
network parameters.

[0028] Another aspect disclosed is a method for wire-
less communication. The method includes receiving, by
a first apparatus, a first message from a second appara-
tus, generating a second message, the second message
comprising a delay indicator, the delay indicator indicat-
ing a delay after which a third message may be transmit-
ted by the second apparatus; and transmitting the second
message to a second apparatus. In some aspects, the
method further includes a network allocation vector indi-
cator indicating whether to seta network allocation vector
for transmission of the third message. In some aspects,
the first message requests permission to transmit the
third message, and wherein the network allocation vector
indicator indicates whether to set the network allocation
vector for transmission of the third message. In some
aspects, the second message further comprises a syn-
chronization indicator indicating whether an additional
message requesting permission to transmit the third
message must be transmitted by the second apparatus
before the third message can be transmitted. In some
aspects, the method also includes receiving the third
message from the second apparatus after the transmis-
sion of the second message ifthe NAV indicator indicated
the NAV was set. In some aspects, the delay indicator
includes a time value indicating a duration of the delay.
In some aspects, the method further includes determin-
ing a duration of the indicated delay during a negotiation
between the first apparatus and the second apparatus.
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In some aspects, the method further includes determin-
ing a duration of the indicated delay based on one or
more network parameters. In some aspects, the delay
indicator is a flag indicating a defined delay value. In
some aspects, the second message comprises a dura-
tion field in which the delay indicator is located.

[0029] Anotheraspectdisclosed is afirst apparatus for
wireless communication. The first apparatus includes a
receiver configured to receive afirst message from a sec-
ond apparatus, the first message comprising a delay in-
dicator; and a processing system configured to transmit
a second message to the second apparatus after a delay
indicated by the delay indicator. In some aspects, a
processing system is configured to determine whether a
network allocation vector (NAV) will be set for transmis-
sion of the second message based on a network alloca-
tion vector (NAV) indicator in the first message. In some
aspects, the processing system is further configured to
determine the indicated delay based on a duration field
of the first message. In some aspects, the processing
system is further configured to determine whether to
transmit an additional message requesting permission
to transmit the second message based on a synchroni-
zation indicator in the first message, and the transmitter
is further configured to transmit the additional message
if the synchronization indicator indicates the additional
message is necessary, and configured to not transmit
the additional message if the synchronization indicator
indicates the additional message is not necessary.
[0030] Another aspect disclosed is a method for wire-
less communication. The method includes receiving a
firstmessage from a second apparatus, thefirst message
comprising a delay indicator; and transmitting a second
message to the second apparatus after a delay indicated
by the delay indicator. In some aspects, the method fur-
ther includes decoding the first message to determine a
whether a network allocation vector (NAV) will be set for
the second message based on a network allocation vec-
tor (NAV) indicator included in the first message. In some
aspects, the method further includes determining the de-
lay based on a duration field of the first message. In some
aspects, the method includes determining whether to
transmit an additional message requesting permission
to transmit the second message based on a synchroni-
zation indicator in the first message, transmitting the ad-
ditional message if the synchronization indicator indi-
cates the additional message is necessary;and nottrans-
mitting the additional message if the synchronization in-
dicator indicates the additional message is not neces-
sary.

[0031] Anotheraspectdisclosed is a first apparatus for
wireless communication. The first apparatus includes a
receiver configured to receive afirst message from a sec-
ond apparatus, a processing system configured to gen-
erate, in response to receiving the first message, a sec-
ond message, the second message comprising a delay
indicator, the delay indicator indicating a delay after
which a third message may be transmitted by the second
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apparatus; and a transmitter configured to transmit the
second message to the second apparatus. In some as-
pects, the second message further comprises a network
allocation vector (NAV) indicator, the network allocation
vector (NAV) indicatorindicating whether to set a network
allocation vector (NAV) for transmission. In some aspects
of the apparatus, the first message requests permission
to transmit the third message, and the network allocation
vector (NAV) indicator indicates whether to set the net-
work allocation vector for transmission of the third mes-
sage. Insome aspects, areceiveris configured toreceive
the third message from the second apparatus if the NAV
indicator of the second message indicates the NAV is
set. In some aspects of the apparatus, the second mes-
sage comprises a synchronization indicator indicating
whether an additional message requesting permission
to transmit the third message must be transmitted by the
second apparatus before the third message can be trans-
mitted. In some aspects, the delay indicator includes a
time value indicating a duration of the delay. In some
aspects,

[0032] Another aspectdisclosed is afirst apparatus for
wireless communication. The first apparatus includes a
receiver configured to receive a first message from a sec-
ond apparatus, a processing system configured to gen-
erate, in response to receiving the first message, a sec-
ond message, the second message comprising a field
having a value indicating whether there is a delay after
which a third message may be transmitted by the second
apparatus, and a transmitter configured to transmit the
second message to the second apparatus. In some as-
pects, the second message further comprises a network
allocation vector (NAV) indicator, the network allocation
vector (NAV) indicatorindicating whether to set a network
allocation vector (NAV) for transmission. In some as-
pects, the first message requests permission to transmit
the third message, and the network allocation vector
(NAV) indicator indicates whether to set the network al-
location vector for transmission of the third message. In
some aspects, a receiver is configured to receive the
third message from the second apparatus if the NAV in-
dicator of the second message indicates the NAV is set.
In some aspects, the second message comprises a syn-
chronization indicator indicating whether an additional
message requesting permission to transmit the third
message must be transmitted by the second apparatus
before the third message can be transmitted. In some
aspects, the field includes a time value indicating a du-
ration of the delay. In some aspects, the field includes a
flag indicating a duration of the delay. In some aspects,
aduration of the delay is determined during a negotiation
between the first apparatus and the second apparatus.
In some aspects, the field comprises a duration field, and
further wherein there is a delay if the value is a first value
and there is no delay if the value is a second value that
is different from the first value.

[0033] Anocther aspect disclosed is a method for wire-
less communication. The method includes receiving, by
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a first apparatus, a first message from a second appara-
tus, generating a second message, the second message
comprising a field, the field having a value indicating
whether there is a delay after which a third message may
be transmitted by the second apparatus; and transmitting
the second message to a second apparatus. In some
aspects, the method also includes a network allocation
vector indicator indicating whether to set a network allo-
cation vector for transmission of the third message. In
some aspects, the first message requests permission to
transmit the third message, and wherein the network al-
location vector indicator indicates whether to set the net-
work allocation vector for transmission of the third mes-
sage. Insome aspects, the second message further com-
prises a synchronization indicator indicating whether an
additional message requesting permission to transmit
the third message must be transmitted by the second
apparatus before the third message can be transmitted.
In some aspects, the method also includes receiving the
third message from the second apparatus after the trans-
mission of the second message if the NAV indicator in-
dicated the NAV was set. In some aspects, the field in-
cludes a time value indicating a duration of the delay. In
some aspects, the method includes determining a dura-
tion of the delay after which a third message may be
transmitted during a negotiation between the first appa-
ratus and the second apparatus. In some aspects, the
field is a flag indicating a defined delay value. In some
aspects, the field comprises a duration field, and further
wherein there is a delay if the value is a first value and
there is no delay if the value is a second value that is
different from the first value.

[0034] Anotheraspectdisclosed is afirst apparatus for
wireless communication. The apparatus includes a re-
ceiver configured to receive a first message from a sec-
ond apparatus, the first message comprising a field hav-
ing a value indicating whether there is a delay after which
asecond message may be transmitted; and a processing
system configured to transmit the second message to
the second apparatus after the delay if the field indicates
there is a delay. In some aspects, a processing system
is configured to determine whether a network allocation
vector (NAV) will be set for transmission of the second
message based on a network allocation vector (NAV)
indicator in the first message. In some aspects, the
processing system is further configured to determine the
delay based on a duration field of the first message. In
some aspects, the processing system is further config-
ured to determine whether to transmit an additional mes-
sage requesting permission to transmit the second mes-
sage based on a synchronization indicator in the first
message, and the transmitter is further configured to
transmit the additional message if the synchronization
indicator indicates the additional message is necessary,
and configured to not transmit the additional message if
the synchronization indicator indicates the additional
message is not necessary. In some aspects, the field
comprises a duration field, and the processing system is
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further configured to determine there is a delay if the val-
ue is a first value and to determine there is no delay if
the value is a second value that is different from the first
value.

[0035] Another aspect disclosed is a method for wire-
less communication. The method includes receiving a
first message from a second apparatus, the firstmessage
comprising afield having a value indicating whether there
is a delay after which a second message may be trans-
mitted; and a processing system configured to transmit
the second message to the second apparatus after the
delay if the field indicates there is a delay. In some as-
pects, the method also includes decoding the first mes-
sage to determine whether a network allocation vector
(NAV) will be set for the second message based on a
network allocation vector (NAV) indicator included in the
first message. In some aspects, the method also includes
determining the delay based on a duration field of the
first message.

[0036] In some aspects, the method also includes de-
termining whether to transmit an additional message re-
questing permission to transmit the second message
based on a synchronization indicator in the first message;
transmitting the additional message if the synchroniza-
tion indicator indicates the additional message is neces-
sary; and not transmitting the additional message if the
synchronization indicator indicates the additional mes-
sage is not necessary. In some aspects, the field com-
prises a duration field, and the method further comprises
determining there is a delay if the value is a first value
and determining there is no delay if the value is a second
value that is different from the first value.

BRIEF DESCRIPTION OF THE DRAWINGS
[0037]

FIG. 1 shows an exemplary wireless communication
system in which aspects of the present disclosure
may be employed.

FIG. 2 shows a functional block diagram of an ex-
emplary wireless device that may be employed with-
in the wireless communication system of FIG. 1.
FIG. 3A is a flowchart of an exemplary method for
transmitting a clear to send message that may indi-
cate whether or not the NAV is set.

FIG. 3B is afunctional block diagram of an exemplary
wireless device that may be employed within a wire-
less communication system.

FIG. 4A is a flowchart of an exemplary method for
receiving a clear to send message that may indicate
whether or not the NAV is set.

FIG. 4B is afunctional block diagram of an exemplary
wireless device that may be employed within a wire-
less communication system.
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DETAILED DESCRIPTION

[0038] Various aspects of the novel systems, appara-
tuses, and methods are described more fully hereinafter
with reference to the accompanying drawings. This dis-
closure may, however, be embodied in many different
forms and should not be construed as limited to any spe-
cific structure or function presented throughout this dis-
closure. Rather, these aspects are provided so that this
disclosure will be thorough and complete, and will fully
convey the scope of the disclosure to those skilled in the
art. Based on the teachings herein one skilled in the art
should appreciate that the scope of the disclosure is in-
tended to cover any aspect of the novel systems, appa-
ratuses, and methods disclosed herein, whether imple-
mented independently of, or combined with, any other
aspect of the invention. For example, an apparatus may
be implemented or a method may be practiced using any
number of the aspects set forth herein. In addition, the
scope of the invention is intended to cover such an ap-
paratus or method which is practiced using other struc-
ture, functionality, or structure and functionality in addi-
tion to or other than the various aspects of the invention
set forth herein. It should be understood that any aspect
disclosed herein may be embodied by one or more ele-
ments of a claim.

[0039] Although particular aspects are described here-
in, many variations and permutations of these aspects
fall within the scope of the disclosure. Although some
benefits and advantages of the preferred aspects are
mentioned, the scope of the disclosure is not intended
to be limited to particular benefits, uses, or objectives.
Rather, aspects of the disclosure are intended to be
broadly applicable to different wireless technologies, sys-
tem configurations, networks, and transmission proto-
cols, some of which are illustrated by way of example in
the figures and in the following description of the pre-
ferred aspects. The detailed description and drawings
are merely illustrative of the disclosure rather than limit-
ing, the scope of the disclosure being defined by the ap-
pended claims and equivalents thereof.

[0040] Popular wireless network technologies may in-
clude various types of wireless local area networks
(WLANSs). AWLAN may be used to interconnect nearby
devices together, employing widely used networking pro-
tocols. The various aspects described herein may apply
to any communication standard, such as a wireless pro-
tocol.

[0041] In some aspects, wireless signals in a sub-gi-
gahertz band may be transmitted according to the 802.11
ah protocol using orthogonal frequency-division multi-
plexing (OFDM), direct-sequence spread spectrum
(DSSS) communications, a combination of OFDM and
DSSS communications, or other schemes. Implementa-
tions of the 802.11ah protocol may be used for sensors,
metering, and smart grid networks. Advantageously, as-
pects of certain devices implementing the 802.1 lah pro-
tocol may consume less power than devices implement-
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ing otherwireless protocols, and/or may be used to trans-
mit wireless signals across a relatively long range, for
example about one kilometer or longer.

[0042] In some implementations, a WLAN includes
various devices which are the components that access
the wireless network. For example, there may be two
types of devices: access points ("APs") and clients (also
referred to as stations, or "STAs"). In general, an AP may
serve as a hub or base station for the WLAN and an STA
serves as a user of the WLAN. For example, an STA may
be a laptop computer, a personal digital assistant (PDA),
a mobile phone, etc. In an example, an STA connects to
an AP via a WiFi (e.g., IEEE 802.11 protocol such as
802.11ah) compliant wireless link to obtain general con-
nectivity to the Internet or to other wide area networks.
In some implementations an STA may also be used as
an AP. A STA or an AP may be referred to as a node in
a wireless communications network.

[0043] An access point ("AP") may also comprise, be
implemented as, or known as a NodeB, Radio Network
Controller ("RNC"), eNodeB, Base Station Controller
("BSC"), Base Transceiver Station ("BTS"), Base Station
("BS"), Transceiver Function ("TF"), Radio Router, Radio
Transceiver, or some other terminology.

[0044] A station "STA" may also comprise, be imple-
mented as, or known as an access terminal ("AT"), a
subscriber station, a subscriber unit, a mobile station, a
remote station, a remote terminal, a user terminal, a user
agent, a user device, user equipment, or some other ter-
minology. In some implementations an access terminal
may comprise a cellulartelephone, a cordless telephone,
a Session Initiation Protocol ("SIP") phone, a wireless
local loop ("WLL") station, a personal digital assistant
("PDA"), a handheld device having wireless connection
capability, or some other suitable processing device con-
nected to a wireless modem. Accordingly, one or more
aspects taught herein may be incorporated into a phone
(e.g., a cellular phone or smartphone), a computer (e.g.,
a laptop), a portable communication device, a headset,
a portable computing device (e.g., a personal data as-
sistant), an entertainment device (e.g., a music or video
device, or a satellite radio), a gaming device or system,
a global positioning system device, or any other suitable
device that is configured to communicate via a wireless
medium.

[0045] As discussed above, certain of the devices de-
scribed herein may implement the 802.1 lah standard,
for example. Such devices, whether used as an STA or
AP or other device, may be used for smart metering or
ina smartgrid network. Such devices may provide sensor
applications or be used in home automation. The devices
may instead or in addition be used in a healthcare con-
text, for example for personal healthcare. They may also
be used for surveillance, to enable extended-range In-
ternet connectivity (e.g., for use with hotspots), or to im-
plement machine-to-machine communications.

[0046] FIG. 1 shows an exemplary wireless communi-
cation system 100 in which aspects of the present dis-
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closure may be employed. The wireless communication
system 100 may operate pursuantto awireless standard,
for example the 802.11ah standard. The wireless com-
munication system 100 may include an AP 104, which
communicates with STAs 106.

[0047] A variety of processes and methods may be
used for transmissions in the wireless communication
system 100 between the AP 104 and the STAs 106. For
example, sighals may be sent and received between the
AP 104 and the STAs 106 in accordance with
OFDM/OFDMA techniques. If this is the case, the wire-
less communication system 100 may be referred to as
an OFDM/OFDMA system. Alternatively, signals may be
sent and received between the AP 104 and the STAs
106 in accordance with CDMA techniques. If this is the
case, the wireless communication system 100 may be
referred to as a CDMA system.

[0048] A communication link that facilitates transmis-
sion from the AP 104 to one or more of the STAs 106
may be referred to as a downlink (DL) 108, and a com-
munication link that facilitates transmission from one or
more of the STAs 106 to the AP 104 may be referred to
as an uplink (UL) 110. Alternatively, a downlink 108 may
be referred to as a forward link or a forward channel, and
an uplink 110 may be referred to as a reverse link or a
reverse channel.

[0049] The AP 104 may act as a base station and pro-
vide wireless communication coverage in a basic service
area (BSA) 102. The AP 104 along with the STAs 106
associated with the AP 104 and that use the AP 104 for
communication may be referred to as a basic service set
(BSS). It should be noted that the wireless communica-
tion system 100 may not have a central AP 104, butrather
may function as a peer-to-peer network between the
STAs 106. Accordingly, the functions of the AP 104 de-
scribed herein may alternatively be performed by one or
more of the STAs 1086.

[0050] The AP 104 may transmit a beacon signal (or
simply a "beacon"), via a communication link such as the
downlink 108, to other nodes STAs 106 of the system
100, which may help the other nodes STAs 106 to syn-
chronize their timing with the AP 104, or which may pro-
vide other information or functionality. Such beacons may
be transmitted periodically. In one aspect, the period be-
tween successive transmissions may be referred to as a
superframe. Transmission of a beacon may be divided
into a number of groups or intervals. In one aspect, the
beacon may include, butis notlimited to, such information
as timestamp information to set a common clock, a peer-
to-peer network identifier, a device identifier, capability
information, a superframe duration, transmission direc-
tion information, reception direction information, a neigh-
bor list, and/or an extended neighbor list, some of which
are described in additional detail below. Thus, a beacon
may include information both common (e.g., shared)
amongst several devices, and information specific to a
given device.

[0051] In some aspects, a STA 106 may be required
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to associate with the AP 104 in order to send communi-
cations to and/or receive communications from the AP
104. In one aspect, informationfor associating is included
in a beacon broadcast by the AP 104. To receive such a
beacon, the STA 106 may, for example, perform a broad
coverage search over a coverage region. A search may
also be performed by the STA 106 by sweeping a cov-
erage region in a lighthouse fashion, for example. After
receiving the information for associating, the STA 106
may transmit a reference signal, such as an association
probe or request, to the AP 104. In some aspects, the
AP 104 may use backhaul services, for example, to com-
municate with a larger network, such as the Internet or
a public switched telephone network (PSTN).

[0052] FIG. 2 shows an exemplary functional block di-
agram of a wireless device 202 that may be employed
within the wireless communication system 100 of FIG. 1.
The wireless device 202 is an example of a device that
may be configured to implement the various methods
described herein. For example, the wireless device 202
may comprise the AP 104 or one of the STAs 106.
[0053] The wireless device 202 may include a proces-
sor 204 which controls operation of the wireless device
202. The processor 204 may also be referred to as a
central processing unit (CPU). Memory 206, which may
include both read-only memory (ROM) and random ac-
cess memory (RAM), may provide instructions and data
to the processor 204. A portion of the memory 206 may
also include non-volatile random access memory
(NVRAM). The processor 204 typically performs logical
and arithmetic operations based on program instructions
stored within the memory 206. The instructions in the
memory 206 may be executable to implement the meth-
ods described herein.

[0054] The processor 204 may comprise or be a com-
ponent of a processing system implemented with one or
more processors. The one or more processors may be
implemented with any combination of general-purpose
microprocessors, microcontrollers, digital signal proces-
sors (DSPs), field programmable gate array (FPGASs),
programmable logic devices (PLDs), controllers, state
machines, gated logic, discrete hardware components,
dedicated hardware finite state machines, or any other
suitable entities that can perform calculations or other
manipulations of information.

[0055] The processing system may also include ma-
chine-readable mediafor storing software. Software shall
be construed broadly to mean any type of instructions,
whether referred to as software, firmware, middleware,
microcode, hardware description language, or otherwise.
Instructions may include code (e.g., in source code for-
mat, binary code format, executable code format, or any
other suitable format of code). The instructions, when
executed by the one or more processors, cause the
processing system to perform the various functions de-
scribed herein.

[0056] The wireless device 202 may also include a
housing 208 that may include a transmitter 210 and/or a
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receiver 212 to allow transmission and reception of data
between the wireless device 202 and a remote location.
The transmitter 210 and receiver 212 may be combined
into a transceiver 214. An antenna 216 may be attached
to the housing 208 and electrically coupled to the trans-
ceiver 214. The wireless device 202 may also include
(not shown) multiple transmitters, multiple receivers,
multiple transceivers, and/or multiple antennas.

[0057] The wireless device 200 may be configured to
operate in a low power or "doze" state where the wireless
device 200 does not actively transmit/receive informa-
tion. For example a portion or all of the transceiver 214
may be at least partially powered down.

[0058] The transmitter 210 may be configured to wire-
lessly transmit messages, which may be referred to as
"paging messages" that are configured to indicate to oth-
er wireless devices whether or not the wireless devices
need to wake up from a doze state and enter an awake
state as discussed below. For example, the transmitter
210 may be configured to transmit paging messages gen-
erated by the processor 204, discussed above. When
the wireless device 202 is implemented or used as a STA
108, the processor 204 may be configured to process
paging messages. When the wireless device 202 is im-
plemented or used as an AP 104, the processor 204 may
also be configured to generate paging messages. The
receiver 212 may be configured to wirelessly receive pag-
ing messages.

[0059] The wireless device 202 may also include a sig-
nal detector 218 that may be used in an effort to detect
and quantify the level of signals received by the trans-
ceiver 214. The signal detector 218 may detect such sig-
nals as total energy, energy per subcarrier per symbol,
power spectral density and other signals. The wireless
device 202 may also include a digital signal processor
(DSP) 220 for use in processing signals. The DSP 220
may be configured to generate a packet for transmission.
In some aspects, the packet may comprise a physical
layer data unit (PPDU).

[0060] The wireless device 202 may further comprise
a user interface 222 in some aspects. The user interface
222 may comprise a keypad, a microphone, a speaker,
and/or adisplay. The user interface 222 may include any
elementor component that conveys information to a user
of the wireless device 202 and/or receives input from the
user.

[0061] The various components of the wireless device
202 may be coupled together by a bus system 226. The
bus system 226 may include a data bus, for example, as
well as a power bus, a control signal bus, and a status
signal bus in addition to the data bus. Those of skill in
the art will appreciate the components of the wireless
device 202 may be coupled together or accept or provide
inputs to each other using some other mechanism.
[0062] Althoughanumberofseparate componentsare
illustrated in FIG. 2, those of skill in the art will recognize
that one or more of the components may be combined
or commonly implemented. For example, the processor
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204 may be used to implement not only the functionality
described above with respect to the processor 204, but
also to implement the functionality described above with
respect to the signal detector 218 and/or the DSP 220.
Further, each of the components illustrated in FIG. 2 may
be implemented using a plurality of separate elements.
[0063] Wireless nodes, such as the wireless device
202 which map comprise an AP 104 or an STA 106, may
interact in a Carrier Sense Multiple Access (CSMA) type
network, such as a network that conforms to the 802.11
ah standard. CSMA is a probabilistic Media Access Con-
trol (MAC) protocol. "Carrier Sense" describes the fact
that a node attempting to transmit on a medium may use
feedback from its receiver to detect a carrier wave before
trying to send its own transmission. "Multiple Access"
describes the fact that multiple nodes may send and re-
ceive on a shared medium. Accordingly, in a CSMA type
network, a transmitting node senses the medium and if
the medium is busy (i.e. another node is transmitting on
the medium), the transmitting node will defer its trans-
mission to a later time. If, however, the medium is sensed
as free, then the transmitting node may transmit its data
on the medium.

[0064] Clear Channel Assessment (CCA) is used to
determine the state of the medium before a node at-
tempts to transmit thereon. The CCA procedure is exe-
cuted while a node’s receiver is turned on and the node
is not currently transmitting a data unit such as a packet.
A node may sense whether the medium is clear by, for
example, detecting the start of a packet by detecting the
packet’s PHY preamble, which may be referred to as
preamble detection. Further, the node may estimate a
defer time or delay time from an acknowledge (ACK) in-
dication in a signal (SIG) field, for instance. The preamble
detection method may detect relatively weaker signals.
Accordingly, there is a low detection threshold with this
method. An alternative method is to detect some energy
on the air, which may be referred to as energy detection.
Energy detection may be used to sense one or more
channels at one time. The energy detection method is
relatively more difficultthan detecting the start of a packet
and may only detect relatively stronger signals. As such,
there is higher detection threshold with this method rel-
ative to preamble detection. In general, detection of an-
other transmission on the medium is a function of the
received power of the transmission, where the received
power is the transmitted power minus the path loss.
[0065] While CSMA is particularly effective for medi-
ums that are not heavily used, performance degradation
may occur where the medium becomes crowded with
many devices trying to access it simultaneously. When
multiple transmitting nodes try to use the medium atonce,
collisions between the simultaneous transmissions may
occur and transmitted data may be lost or corrupted. Be-
cause with wireless data communications it is generally
not possible to listen to the medium while transmitting on
it, collision detection is not possible. Further, transmis-
sions by one node are generally only received by other
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nodes using the medium that are in range of the trans-
mitting node. This is known as the hidden node problem,
whereby, for example, a first node wishing to transmit to
and in range of a receiving node, is not in range of a
second node that is currently transmitting to the receiving
node, and therefore the first node cannot know that the
second node is transmitting to the receiving node and
thus occupying the medium. In such a situation, the first
node may sense that the medium is free and begin to
transmit, which may then cause a collision and lost data
at the receiving node. Accordingly, collision avoidance
schemes are used to improve the performance of CSMA
by attempting to divide access to the medium up some-
what equally among all transmitting nodes within a colli-
sion domain. Notably, collision avoidance differs from
collision detection due to the nature of the medium, in
this case the radio frequency spectrum.

[0066] Ina CSMA network utilizing collision avoidance
(CA), a node wishing to transmit first senses the medium
and if the medium is busy then it defers or delays (i.e.,
does not transmit) for a period of time. The period of
deferral is followed by a randomized backoff period (i.e.,
an additional period of time in which the node wishing to
transmit will not attempt to access the medium). The
backoff period is used to resolve contention between dif-
ferent nodes trying to access a medium at the same time.
The backoff period may also be referred to as a conten-
tion window. Backoff requires each node trying to access
a medium to choose a random number in a range and
wait for the chosen number of time slots before trying to
access the medium, and to check whether a different
node has accessed the medium before. The slot time is
defined in such a way that a node will always be capable
of determining if another node has accessed the medium
at the beginning of the previous slot. In particular, the
802.11 standard uses an exponential backoff algorithm
wherein each time a node chooses a slot and collides
with another node, it will increase the maximum number
of the range exponentially. If, on the other hand, a node
wishing to transmit senses the medium as free for a spec-
ified time (e.g., the Distributed Inter Frame Space (DIFS)
in the 802.11 standard, or Point Coordination Function
Inter Frame Space (PIFS) in other cases), then the node
is allowed to transmit on the medium. After transmitting,
the receiving node may perform a cyclic redundancy
check (CRC) of the received data and send an acknowl-
edgement back to the transmitting node. Receipt of the
acknowledgment by the transmitting node will indicate to
the transmitting node that no collision has occurred. Sim-
ilarly, noreceipt of an acknowledgment atthe transmitting
node will indicate that a collision has occurred and that
the transmitting node should resend the data.

[0067] Additionally, a wireless network may implement
virtual carrier sensing whereby a node wishing to transmit
will first transmit a short control packet called a Request
to Send (RTS) to areceiving node. The RTS may include
a source, destination and duration of the transmission,
including the responsive acknowledgment. If the medium
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is free, the receiving node will respond with a Clear to
Send (CTS) message, which may include the same in-
formation as the RTS. Any node within range of either
the RTS or CTS will set its virtual carrier sense indicator
(also called Network Allocation Vector (NAV)) for the giv-
en duration and will defer from attempting to transmit on
the medium during that period. Thus, implementing vir-
tual carrier sensing reduces the probability of a collision
at the receiving node by a hidden transmitting node. Use
of RTS and CTS may also reduce overhead because the
RTS and CTS message frames are relatively shorter than
the full message frame intended to be transmitted by the
transmitting node. That is, because the transmitting node
may send and RTS and not receive a CTS, indicating
that the receiver is busy, it has used less medium time
as compared to sending a full data frame and not receiv-
ing an acknowledgement.

[0068] Previous implementations utilizing a request-
to-send and clear-to-send exchange as described above
may not provide for flow control. For example, if a first
wireless device transmits a request-to-send message to
a second wireless device, the second wireless device
may transmit a clear-to-send message, indicating the sta-
tion may transmit immediately. Alternatively, the second
wireless device may not transmit a clear-to-send mes-
sage. For example, if the second wireless device is un-
able to receive data at the present time, it may not re-
spond to the request-to-send message with a clear-to-
send message. When the first wireless device does not
receive a clear-to-send message, the first wireless device
may refrain from transmitting for a period of time. The
first wireless device may then generate and transmit an-
other request-to-send message to the second wireless
device.

[0069] Methods and apparatus described herein pro-
vide for improvements in flow control when compared to
known systems and methods. For example, some imple-
mentations of the proposed apparatus or methods may
transmit a clear-to-send message that includes an indi-
cation that data may be transmitted at a later time. In
some aspects, a duration field of the clear-to-send mes-
sage may be used to indicate when data may be sent.
In some implementations, the magnitude of the delay
may be predefined at the time of an association between
a transmitting station and a receiving access point. In
otherimplementations, the delay may be based on a con-
ditional target wakeup time (TWT).

[0070] These methods may provide for more efficient
communication over a wireless network. For example, in
known methods, if a wireless device with data to send
transmits a request at a time when its intended receiver
is unable to receive the data, the wireless device will wait
for a time period until no clear-to-send message is trans-
mitted by the intended receiver. The wireless device will
then be required to contend for the medium again in order
to retransmit a request-to-send message. Depending on
whether the intended receiver is now available (and
transmits a clear-to-send message in response), the
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wireless device may or may not be successful at trans-
mitting data to its intended receiver during this second
accept. Such an approach may result in inefficiencies in
arranging a time when both the transmitting node may
gain access to the medium and the receiving node is in
a position to receive the data.

[0071] In contrast, with the proposed methods and ap-
paratus, an intended receiver unable to receive data from
a transmitting device when a request-to-send is trans-
mitted may indicate in a clear-to-send message that data
may be transmitted as some later time. At the later time,
the transmitting device may then transmit the data to the
intended receiver, without necessarily retransmitting a
request-to-send message. Additionally, because the im-
proved clear-to-send message indicates a time at which
the NAV will be set, other wireless deviceson the wireless
network will refrain from transmitting during the indicated
time period. Therefore, the transmitting device will not
need to recontend for the wireless network at the later
indicated time.

[0072] FIG. 3Ais a flowchart of an exemplary method
300 for transmitting a clear to send message that may
indicate whether or not the NAV is set. The exemplary
method 300 of FIG. 3A may be carried out by the wireless
device 202, such as an AP 104. The clear to send mes-
sage transmitted by method 300 may improve flow con-
trol between a transmitting and receiving device as de-
scribed above. For example, if a receiving device is un-
able to receive data from a transmitting device when a
request to send message is received, the receiving de-
vice may transmit an improved clear-to-send message
thatindicates the NAV is not set. The clear-to-send mes-
sage may further indicate a delay, after which, data may
be transmitted to the receiving device. As described
above, by indicating a delay for receiving data, the im-
proved CTS message may provide for more efficient flow
control between the transmitting and receiving devices
than known methods.

[0073] At block 305, a first apparatus, or in some as-
pects, the AP 104, receives a first message. The first
message requests permission to transmit a second mes-
sage. In some aspects, the first message is a request-
to-send (RTS) message from a station, such as an STA
106. The STA 106 may be a station that is associated
with the AP 104. The first message may indicate that
STA 106 wishes to transmit information to AP 104. The
first message may include a source, destination and du-
ration of the transmission, the duration including the re-
sponsive acknowledgment. The AP 104, or other device
performing process 300, may, for example, receive the
first message using a receiver, which may be attached
to an antenna. In one aspect, the means for receiving
the first message from another apparatus may comprise
areceiver or a processing system such as the processor
204.

[0074] Atblock 310, the first apparatus, or in some as-
pects the AP 104, generates a CTS message indicating
whether to set a NAV for the second message. For ex-
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ample, if the AP 104 is available to receive messages
and the medium is free, the AP 104 may indicate to the
STA 106 that the medium is clear, and indicate to set the
NAV for some period of time, in order to allow the STA
106 to transmit information, such as the second mes-
sage, on the medium and to alert other devices not to
transmit information during that time. However, the AP
104 may also indicate to the STA 106 not to set the NAV
for the first message. This indication may alert the STA
106 that the medium is not free, and that the STA 106
should not transmit information on the medium at this
time. The AP 104 may, for example, generate the CTS
message using a processing system. In one aspect, the
means for generating a clear-to-send message, the
clear-to-send message indicating whether a Network Al-
location Vector (NAV) is set may comprise a processing
system, such as the processor 204.

[0075] In some aspects, the CTS message may com-
prise a delay indicator that indicates a delay to the re-
ceiver. This indication may be based, at least in part, on
whether the NAV is to be set. For example, if the NAV is
to be set, the delay may be only a short inter-frame space
(SIFS). If the NAV is not to be set, the delay may be
indicated by a duration field contained within the CTS
message. This duration field may indicate a duration of
time which the STA 106 should delay sending data. In
some aspects, the delay may be pre-defined at the time
of association between the STA 106 and the AP 104, or
may be computed based upon some parameters by both
the STA 106 and the AP 104. In some aspects, the CTS
message may include a synchronization indicator, the
synchronization indicator indicating whether t the STA
106 should send another RTS message after the delay
and wait for a CTS message in response. In some as-
pects, the CTS message may indicate that the STA 106
should send information to the AP 104 without first send-
ing another RTS message and waiting for a CTS mes-
sage in response.

[0076] At block 315, the AP 104 transmits the CTS
message. The CTS message may indicate whether to
set a NAV for the first message. The NAV may either be
set or may not be set. The CTS message may indicate
a delay to the STA 106, after which the STA 106 may
send another RTS message and/or transmit the informa-
tion. In some aspects, means for transmitting the CTS
message may include one or more of the transmitter 210
and/or the processor 204.

[0077] Insome aspects, the AP 104 may be configured
toreceive datafromthe STA 106 inresponse to the trans-
mission of the CTS message. For example, the AP 104
may be configured to receive the transmission of infor-
mation from the STA 106, may be configured to receive
another RTS message from the STA 106, or may be con-
figured to receive other data from the STA 106.

[0078] The AP 104 may, forexample, transmitthe CTS
message using a transmitter, which may be attached to
an antenna. In one aspect, the means for transmitting
the clear-to-send message may comprise a transmitter.
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In one aspect, the means forreceiving data from the other
apparatus in response to the transmission of the clear-
to-send message based on the indication of the clear-to-
send message may comprise a receiver.

[0079] FIG. 3B is a functional block diagram of an ex-
emplary wireless device 350 that may be employed within
the wireless communication system 100. The device 350
comprises a receive circuit 355. The receive circuit 355
may be configured to perform one or more of the functions
discussed above with respect to the block 305 illustrated
in FIG. 3A. In some aspects, the receive circuit 355 may
correspond to the processor 204 and/or the receiver 212.
The device 350 further comprises a generation circuit
360. The generation circuit 360 may be configured to
perform one or more of the functions discussed above
with respect to block 310 illustrated in FIG. 3A. In some
aspects, the generation circuit 360 may correspond to
the processor 204. The device 350 further comprises a
transmission circuit 365. The transmission circuit 365
may be configured to perform one or more of the functions
discussed above with respect to block 315 illustrated in
FIG. 3A. In some aspects, the transmission circuit 365
may correspond to the processor 204 and/or the trans-
mitter 210.

[0080] FIG. 4A is a flowchart of an exemplary method
400 for receiving a clear to send message that may in-
dicate whether or not the NAV is set. The exemplary
method 400 of FIG. 4A may be carried out by the wireless
device 202, such asan STA 106. The clear to send mes-
sage received in method 400 may provide for improved
flow control between a transmitting device and a receiv-
ing device. In some aspects, method 400 is performed
by a transmitting device, that is, a device that intends to
transmit data to a receiving device. As described above
with respect to process 300, a clear to send message
may indicate whether a NAV is set, thus indicating to a
device receiving the clear-to-send message (the trans-
mitting device described above) whether it may transmit
data on the wireless network after reception of the clear-
to-send message. In some implementations, the re-
ceived clear-to-send message may also indicate a delay,
after which the NAV will be set and the device receiving
the clear-to-send message may transmit data to the re-
ceiving device.

[0081] Atblock 405, the STA 106 transmits a first mes-
sage requesting permission to transmit a second mes-
sage. In some aspects, the first message is an RTS mes-
sage transmitted to an AP, such as the AP 104. The first
message may indicate that STA 106 wishes to send in-
formation to AP 104 over a medium. The first message
may include a source, destination and duration of the
transmission, the duration including the responsive ac-
knowledgment. In some aspects, a STA 106 may trans-
mit this information to the AP using an antenna and a
transmitter. In some aspects, the means for transmitting
first message requesting permission to transmit the sec-
ond message to another apparatus may comprise a
transmitter and/or a processing system, such as proces-
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sor 204.

[0082] At block 410, the STA 106 receives a clear-to-
send (CTS) message, indicating whether to set a NAV
for the first message. The clear to send (CTS) message
may indicate that the NAV is either set or not set. The
CTS may indicate a period of time in which the STA 106
may transmit information to the AP 104. If the NAV is not
to be set by the device receiving the CTS, this may indi-
cate that the STA 106 may not transmit information, such
as the first message, to the AP 104 at this time. In some
aspects, the means for receiving a clear-to-send mes-
sage, the clear-to-send message indicating whether a
Network Allocation Vector (NAV) is set may comprise a
receiver and/or a processing system, such as the proc-
essor 204.

[0083] In some aspects, the STA 106 may be further
configured to transmitdata, such as the second message
in response to receiving a CTS message from the AP
104. The STA 106 may be configured to transmit this
data according to information received from the AP 104
inthe CTS message. In some aspects, the CTS message
may contain information regarding a delay. For example,
the CTS message may indicate adelay in aduration field.
In some aspects, the STA 106 may be configured to
transmit another message requesting permission to
transmit the second message prior to sending data to the
AP 104, depending upon information or an indicator con-
tained in the CTS, for example, in a synchronization in-
dicator included in the CTS message. In some aspects,
a CTS message may indicate via the synchronization
indicator to the STA 106 that data such as the second
message either can or cannot be transmitted without first
sending another message requesting permission to
transmit the second message, and the STA 106 may be
configured to interpret and follow these instructions con-
tained within the CTS. In some aspects, the additional
message requesting permission may also be a request
to send message.

[0084] Insome aspects, the means for transmitting da-
ta in response to receiving the clear-to-send message
based on the indication may comprise a transmitter
and/or a processing system, such as the processor 204.
In some aspects, the means for transmitting data after a
delay indicated by the clear-to-send message may com-
prise a transmitter and/or a processing system, such as
the processor 204. In some aspects, the means for trans-
mitting data after a delay indicated by a duration field in
the clear-to-send message may comprise a transmitter
and/or a processing system, such as the processor 204.
In some aspects, the means for transmitting data after a
second request-to-send message was transmitted and
second clear-to-send message was received, wherein
the transmission of the second request-to-send message
is based upon the indication in the clear-to-send mes-
sage may comprise a transmitter and/or a processing
system, such as the processor 204. In some aspects, the
means for transmitting data without transmitting a second
request-to-send message, based upon an indication in



23 EP 2 926 616 B1 24

the clear-to-send message may comprise a transmitter,
and/or a processing system, such as the processor 204.
[0085] FIG. 4B is a functional block diagram of an ex-
emplary wireless device 450 that may be employed within
the wireless communication system 100. The device 450
comprises a receive circuit 455. The receive circuit 455
may be configured to perform one or more of the functions
discussed above with respect to the block 405 illustrated
in FIG. 4A. In some aspects, the receive circuit 455 may
correspond to the processor 204 and/or the receiver 212.
The device 450 further comprises a transmission circuit
460. The transmission circuit 460 may be configured to
perform one or more of the functions discussed above
with respect to block 410 illustrated in FIG. 4A. In some
aspects, the transmission circuit 460 may correspond to
the processor 204 and/or the transmitter 210.

[0086] As used herein, the term "determining" encom-
passes a wide variety of actions. For example, "deter-
mining" may include calculating, computing, processing,
deriving, investigating, looking up (e.g., looking up in a
table, a database or another data structure), ascertaining
and the like. Also, "determining" may include receiving
(e.g., receiving information), accessing (e.g., accessing
data in a memory) and the like. Also, "determining" may
include resolving, selecting, choosing, establishing and
the like. Further, a "channel width" as used herein may
encompass or may also be referred to as a bandwidth in
certain aspects.

[0087] As used herein, a phrase referring to "at least
one of" a list of items refers to any combination of those
items, including single members. As an example, "atleast
one of: a, b, or ¢" is intended to cover: a, b, ¢, a-b, a-c,
b-c, and a-b-c.

[0088] The various operations of methods described
above may be performed by any suitable means capable
of performing the operations, such as various hardware
and/or software component(s), circuits, and/or mod-
ule(s). Generally, any operationsillustrated in the Figures
may be performed by corresponding functional means
capable of performing the operations.

[0089] The various illustrative logical blocks, modules
and circuits described in connection with the present dis-
closure may be implemented or performed with a general
purpose processor, a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a field pro-
grammable gate array signal (FPGA) or other program-
mable logic device (PLD), discrete gate or transistor log-
ic, discrete hardware components or any combination
thereof designed to perform the functions described
herein. A general purpose processor may be a micro-
processor, but in the alternative, the processor may be
any commercially available processor, controller, micro-
controller or state machine. A processor may also be
implemented as a combination of computing devices,
e.g., a combination of a DSP and a microprocessor, a
plurality of microprocessors, one or more microproces-
sors in conjunction with a DSP core, or any other such
configuration.
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[0090] Inoneor more aspects, the functions described
may be implemented in hardware, software, firmware, or
any combination thereof. Ifimplemented in software, the
functions may be stored on or transmitted over as one
or more instructions or code on a computer-readable me-
dium. Computer-readable media includes both computer
storage media and communication media including any
medium that facilitates transfer of a computer program
from one place to another. A storage media may be any
available media that can be accessed by a computer. By
way of example, and not limitation, such computer-read-
able media can comprise RAM, ROM, EEPROM, CD-
ROM or other optical disk storage, magnetic disk storage
or other magnetic storage devices, or any other medium
that can be used to carry or store desired program code
in the form of instructions or data structures and that can
be accessed by a computer. Also, any connection is prop-
erly termed a computer-readable medium. For example,
if the software is transmitted from a website, server, or
other remote source using a coaxial cable, fiber optic
cable, twisted pair, digital subscriber line (DSL), or wire-
less technologies such asinfrared, radio, and microwave,
thenthe coaxial cable, fiber optic cable, twisted pair, DSL,
or wireless technologies such as infrared, radio, and mi-
crowave are included in the definition of medium. Disk
and disc, as used herein, includes compact disc (CD),
laser disc, optical disc, digital versatile disc (DVD), floppy
disk and blu-ray disc where disks usually reproduce data
magnetically, while discs reproduce data optically with
lasers. Thus, in some aspects computer readable medi-
um may comprise non-transitory computer readable me-
dium (e.g., tangible media). In addition, in some aspects
computer readable medium may comprise transitory
computer readable medium (e.g., a signal). Combina-
tions of the above should also be included within the
scope of computer-readable media.

[0091] The methods disclosed herein comprise one or
more steps or actions for achieving the described meth-
od. The method steps and/or actions may be inter-
changed with one another without departing from the
scope of the claims. In other words, unless a specific
order of steps or actions is specified, the order and/or
use of specific steps and/or actions may be modified with-
out departing from the scope of the claims.

[0092] The functions described may be implemented
in hardware, software, firmware or any combination
thereof. Ifimplemented in software, the functions may be
stored as one or more instructions on a computer-read-
able medium. A storage media may be any available me-
dia that can be accessed by a computer. By way of ex-
ample, and notlimitation, such computer-readable media
can comprise RAM, ROM, EEPROM, CD-ROM or other
optical disk storage, magnetic disk storage or other mag-
netic storage devices, or any other medium that can be
used to carry or store desired program code in the form
of instructions or data structures and that can be ac-
cessed by a computer. Disk and disc, as used herein,
include compactdisc (CD), laser disc, optical disc, digital
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versatile disc (DVD), floppy disk, and Blu-ray® disc
where disks usually reproduce data magnetically, while
discs reproduce data optically with lasers.

[0093] Thus, certain aspects may comprise a compu-
ter program product for performing the operations pre-
sented herein. For example, such a computer program
product may comprise a computer readable medium hav-
ing instructions stored (and/or encoded) thereon, the in-
structions being executable by one or more processors
to perform the operations described herein. For certain
aspects, the computer program product may include
packaging material.

[0094] Software or instructions may also be transmit-
ted over a transmission medium. For example, if the soft-
ware is transmitted from a website, server, or other re-
mote source using a coaxial cable, fiber optic cable, twist-
ed pair, digital subscriber line (DSL), or wireless technol-
ogies such as infrared, radio, and microwave, then the
coaxial cable, fiber optic cable, twisted pair, DSL, or wire-
less technologies such as infrared, radio, and microwave
are included in the definition of transmission medium.
[0095] Further, it should be appreciated that modules
and/or other appropriate means for performing the meth-
ods and techniques described herein can be downloaded
and/or otherwise obtained by a user terminal and/or base
station as applicable. For example, such a device can be
coupled to a server to facilitate the transfer of means for
performing the methods described herein. Alternatively,
various methods described herein can be provided via
storage means (e.g., RAM, ROM, a physical storage me-
dium such as a compact disc (CD) or floppy disk, etc.),
such that a user terminal and/or base station can obtain
the various methods upon coupling or providing the stor-
age means to the device. Moreover, any other suitable
technique for providing the methods and techniques de-
scribed herein to a device can be utilized.

[0096] It is to be understood that the claims are not
limited to the precise configuration and components il-
lustrated above. Various modifications, changes and var-
iations may be made in the arrangement, operation and
details of the methods and apparatus described above
without departing from the scope of the claims.

[0097] While the foregoing is directed to aspects of the
present disclosure, other and further aspects of the dis-
closure may be devised without departing from the basic
scope thereof, and the scope thereof is determined by
the claims that follow.

In the following, further examples are described to
facilitate the understanding of the invention:

[0098]

1. Afirstapparatus forwireless communication, com-
prising:

a receiver configured to receive a first message
from a second apparatus;
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a processing system configured to generate, in
response to receiving the first message, a sec-
ond message, the second message comprising
a field having a value indicating whether there
is a delay after which a third message may be
transmitted by the second apparatus; and

a transmitter configured to transmit the second
message to the second apparatus.

2. The apparatus of example 1, wherein the second
message further comprises a network allocation vec-
tor (NAV) indicator, the network allocation vector
(NAV) indicator indicating whether to set a network
allocation vector (NAV) for transmission.

3. The apparatus of example 2, wherein the first mes-
sage requests permission to transmit the third mes-
sage, and the network allocation vector (NAV) indi-
cator indicates whether to set the network allocation
vector for transmission of the third message.

4. The apparatus of example 3, wherein a receiver
is configured to receive the third message from the
second apparatus if the NAV indicator of the second
message indicates the NAV is set.

5. The apparatus of example 3, wherein the second
message comprises a synchronization indicator in-
dicating whether an additional message requesting
permission to transmit the third message must be
transmitted by the second apparatus before the third
message can be transmitted.

6. The apparatus of example 1, wherein the field in-
cludes atime value indicating a duration of the delay.
7. The apparatus of example 1, wherein the field in-
cludes a flag indicating a duration of the delay.

8. The apparatus of example 1, wherein a duration
of the delay is determined during a negotiation be-
tween the first apparatus and the second apparatus.
9. The apparatus of example 1, wherein the field
comprises a duration field, and further wherein there
is a delay if the value is a first value and there is no
delay if the value is a second value that is different
from the first value.

10. A method for wireless communication compris-

ing:

receiving, by a first apparatus, a first message
from a second apparatus;

generating a second message, the second mes-
sage comprising a field having a value indicating
whether there is a delay after which a third mes-
sage may be transmitted by the second appa-
ratus; and

transmitting the second message to a second
apparatus.

11. The method of example 10, further comprising a
network allocation vector indicator indicating wheth-
er to set a network allocation vector for transmission
of the third message.
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12. The method of example 11, wherein the first mes-
sage requests permission to transmit the third mes-
sage, and wherein the network allocation vector in-
dicator indicates whether to set the network alloca-
tion vector for transmission of the third message.
13. The method of example 12, wherein the second
message further comprises a synchronization indi-
cator indicating whether an additional message re-
questing permission to transmit the third message
must be transmitted by the second apparatus before
the third message can be transmitted.

14. The method of example 12, further comprising
receiving the third message from the second appa-
ratus after the transmission of the second message
if the NAV indicator indicated the NAV was set.

15. The method of example 10, wherein the field in-
cludes atime value indicating a duration of the delay.
16. The method of example 10, further comprising
determining a duration of the delay after which a third
message may be transmitted during a negotiation
between the first apparatus and the second appara-
tus.

17. The method of example 10, wherein the field is
a flag indicating a defined delay value.

18. The method of example 10, wherein the field
comprises a duration field, and further wherein there
is a delay if the value is a first value and there is no
delay if the value is a second value that is different
from the first value.

19. A first apparatus for wireless communication,
comprising:

a receiver configured to receive a first message
from a second apparatus, the first message
comprising a field having a value indicating
whether there is a delay after which a second
message may be transmitted; and

a processing system configured to transmit the
second message to the second apparatus after
the delay if the field indicates there is a delay.

20. The apparatus of example 19, wherein a
processing system is configured to determine wheth-
er a network allocation vector (NAV) will be set for
transmission of the second message based on a net-
work allocation vector (NAV) indicator in the first
message.

21. The apparatus of example 20, wherein the
processing system is further configured to determine
the delay based on a duration field of the first mes-
sage.

22. The apparatus of example 19,

wherein the processing system is further config-
ured to determine whether to transmit an addi-
tional message requesting permission to trans-
mit the second message based on a synchroni-
zation indicator in the first message, and
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wherein the transmitter is further configured to
transmit the additional message if the synchro-
nization indicator indicates the additional mes-
sage is necessary, and configured to not trans-
mit the additional message if the synchroniza-
tion indicator indicates the additional message
is not necessary.

23. The apparatus of example 19, wherein the field
comprises a duration field, and the processing sys-
tem isfurther configured to determine there is adelay
if the value is a first value and to determine there is
no delay ifthe value is a second value that is different
from the first value.

24. A method for wireless communication compris-

ing:

receiving a first message from a second appa-
ratus, the first message comprising a field hav-
ing a value indicating whether there is a delay
after which a second message may be transmit-
ted; and

transmitting a second message to the second
apparatus after the delay if the field indicates
there is a delay.

25. The method of example 24, further comprising:

decoding the first message to determine wheth-
er a network allocation vector (NAV) will be set
for the second message based on a network al-
location vector (NAV) indicator included in the
first message.

26. The method of example 25, further comprising
determining the delay based on a duration field of
the first message.

27. The method of example 24, further comprising:

determining whether to transmit an additional
message requesting permission to transmit the
second message based on a synchronization
indicator in the first message;

transmitting the additional message if the syn-
chronization indicator indicates the additional
message is hecessary; and

not transmitting the additional message if the
synchronization indicator indicates the addition-
al message is not necessary.

28. The method of example 24, wherein the field
comprises a duration field, and the method further
comprises determining there is a delay if the value
is a first value and determining there is no delay if
the value is a second value that is different from the
first value.
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Claims

A first apparatus (104, 106, 202, 350, 450) for wire-
less communication, comprising:

a receiver configured to receive a first message
from a second apparatus (104, 106, 202, 350,
450);

a processing system configured to generate, in
response to receiving the first message, a sec-
ond message, the second message comprising
a field having a value indicating whether there
is a delay after which a third message may be
transmitted by the second apparatus (104, 106,
202, 350, 450), wherein the second message
comprises asynchronization indicator indicating
whether an additional message requesting per-
mission to transmit the third message must be
transmitted by the second apparatus (104,108,
202, 350, 450) before the third message can be
transmitted; and

a transmitter configured to transmit the second
message to the second apparatus (104, 1086,
202, 350, 450).

The apparatus (104, 106, 202, 350, 450) of claim 1,
wherein the second message further comprises a
network allocation vector, NAV, indicator, the net-
work allocation vector, NAV, indicator indicating
whether to set a network allocation vector, NAV, for
transmission,

in particular wherein the first message requests per-
mission to transmit the third message, and the net-
work allocation vector, NAV, indicator indicates
whether to set the network allocation vector for trans-
mission of the third message,

further in particular wherein a receiver is configured
to receive the third message from the second appa-
ratus (104, 106, 202, 350, 450) if the NAV indicator
of the second message indicates the NAV is set.

The apparatus (104, 106, 202, 350, 450) of claim 1,
wherein the field includes a time value indicating a
duration of the delay

or a flag indicating a duration of the delay.

The apparatus (104, 106, 202, 350, 450) of claim 1,
wherein a duration of the delay is determined during
a negotiation between the first apparatus (104, 106,
202, 350, 450) and the second apparatus (104, 1086,
202, 350, 450),

or wherein the field comprises a duration field, and
further wherein there is a delay if the value is a first
value and there is no delay if the value is a second
value that is different from the first value.

A method for wireless communication comprising:
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Receiving, by a first apparatus (104, 106, 202,
350, 450), a first message from a second appa-
ratus (104, 106, 202, 350, 450);

generating a second message, the second mes-
sage comprising a field having a value indicating
whether there is a delay after which a third mes-
sage may be transmitted by the second appa-
ratus (104, 106,202, 350, 450), wherein the sec-
ond message further comprises a synchroniza-
tion indicator indicating whether an additional
message requesting permission to transmit the
third message must be transmitted by the sec-
ond apparatus (104, 106, 202, 350, 450) before
the third message can be transmitted; and
transmitting the second message to a second
apparatus (104, 106, 202, 350, 450).

The method of claim 5, further comprising a network
allocation vector indicator indicating whether to set
a network allocation vector for transmission of the
third message,

in particular wherein the first message requests per-
mission to transmit the third message, and wherein
the network allocation vector indicator indicates
whether to set the network allocation vector for trans-
mission of the third message,

further in particular wherein the method comprises
receiving the third message from the second appa-
ratus (104, 106, 202, 350, 450) after the transmission
of the second message if the NAV indicator indicated
the NAV was set.

The method of claim 5, wherein the field includes a
time value indicating a duration of the delay,

or the method further comprising determining a du-
ration of the delay after which a third message may
be transmitted during a negotiation between the first
apparatus (104, 106, 202, 350, 450) and the second
apparatus (104, 106, 202, 350, 450).

The method of claim 5, wherein the field is a flag
indicating a defined delay value,

or wherein the field comprises a duration field, and
further wherein there is a delay if the value is a first
value and there is no delay if the value is a second
value that is different from the first value.

A first apparatus (104, 106, 202, 350, 450) for wire-
less communication, comprising:

a receiver configured to receive a first message
from a second apparatus (104, 106, 202, 350,
450), the first message comprising a field having
a value indicating whether there is a delay after
which a second message may be transmitted;
and

a processing system configured to transmit the
second message to the second apparatus (104,
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106, 202, 350, 450) after the delay if the field
indicates there is a delay,

wherein the processing system is further config-
ured to determine whether to transmit an addi-
tional message requesting permission to trans-
mit the second message based on a synchroni-
zation indicator in the first message, and
wherein the transmitter is further configured to
transmit the additional message if the synchro-
nization indicator indicates the additional mes-
sage is necessary, and configured to not trans-
mit the additional message if the synchroniza-
tion indicator indicates the additional message
is not necessary.

10. The apparatus (104, 106, 202, 350, 450) of claim 9,

11.

wherein a processing system is configured to deter-
mine whether a network allocation vector, NAV, will
be set for transmission of the second message
based on a network allocation vector, NAV, indicator
in the first message,

in particularwherein the processing system is further
configured to determine the delay based on a dura-
tion field of the first message.

The apparatus (104, 106, 202, 350, 450) of claim 9,
wherein the field comprises a duration field, and the
processing system is further configured to determine
there is a delay if the value is a first value and to
determine there is no delay if the value is a second
value that is different from the first value.

12. A method for wireless communication comprising:

receiving a first message from a second appa-
ratus (104, 106, 202, 350, 450), the first mes-
sage comprising afield having a value indicating
whether there is a delay after which a second
message may be transmitted;

determining whether to transmit an additional
message requesting permission to transmit the
second message based on a synchronization
indicator in the first message;

transmitting the additional message if the syn-
chronization indicator indicates the additional
message is hecessary; and

not transmitting the additional message if the
synchronization indicator indicates the addition-
al message is not necessary; and

transmitting said second message to the second
apparatus (104, 106, 202, 350, 450) after the
delay if the field indicates there is a delay.

13. The method of claim 12, further comprising:

decoding the first message to determine wheth-
er a network allocation vector, NAV, will be set
for the second message based on a network al-
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14.

15.

32

location vector, NAV, indicator included in the
first message,

the method in particular further comprising determin-
ing the delay based on a duration field of the first
message.

The method of claim 12, wherein the field comprises
a duration field, and the method further comprises
determining there is adelay if the value is afirst value
and determining there is no delay if the value is a
second value that is different from the first value.

A computer program comprising instructions for per-
forming a method according to any one of the claims
5-8 or 12-14 when executed on a computer.

Patentanspriiche

1.

Eine erste drahtlose Kommunikationsvorrichtung
(104, 106, 202, 350, 450), aufweisend:

einen Empfanger, welcher ausgebildet ist zum
Empfangen einer ersten Nachricht von einer
zweiten Vorrichtung (104, 106, 202, 350, 450);
ein Verarbeitungssystem, welches ausgebildet
ist zum Generieren einer zweiten Nachricht, in
Antwort auf das Empfangen der ersten Nach-
richt, wobei die zweite Nachricht ein Feld auf-
weist, das einen Wert hat, der angibt, ob eine
Verzoégerung vorhanden ist nach welcher eine
dritte Nachricht von der zweiten Vorrichtung
(104, 106, 202, 350, 450) Ubertragen werden
kann, wobei die zweite Nachricht einen Syn-
chronisationsindikator aufweist, welcher angibt,
ob eine zusatzliche Nachricht zum Anfragen ei-
ner Berechtigung zum Ubertragen der dritten
Nachricht von der zweiten Vorrichtung (104,
106, 202, 350, 450) Ubertragen werden muss,
bevor die dritte Nachricht Ubertragen werden
kann; und

einen Sender, welcher ausgebildet ist zum
Ubertragen der zweiten Nachricht an die zweite
Vorrichtung (104, 106, 202, 350, 450).

Die Vorrichtung (104, 106, 202, 350, 450) geman
Anspruch 1, wobei die zweite Nachricht weiterhin
einen Netzwerkallokationsvektor, NAV, Indikator
aufweist, wobei der Netzwerkallokationsvektor,
NAV, Indikator angibt, ob ein Netzwerkallokations-
vektor, NAV, zur Ubertragung gesetzt ist,

wobei insbesondere die erste Nachricht eine Be-
rechtigung anfragt zum Ubertragen der dritten Nach-
richt, und der Netzwerkallokationsvektor, NAV, Indi-
kator angibt, ob der Netzwerkallokationsvektor zur
Ubertragung der dritten Nachricht gesetzt ist,
wobei weiterhin insbesondere ein Empfanger aus-
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gebildetistzum Empfangenderdritten Nachrichtvon
der zweiten Vorrichtung (104, 106, 202, 350, 450)
falls der NAV Indikator der zweiten Nachricht angibt,
dass der NAV gesetzt ist.

Die Vorrichtung (104, 106, 202, 350, 450) gemal
Anspruch 1, wobeidas Feld einen Zeitwert aufweist,
der eine Dauer der Verzdgerung angibt oder eine
Markierung, die eine Dauer der Verzdgerung angibt.

Die Vorrichtung (104, 106, 202, 350, 450) gemal
Anspruch 1, wobei eine Dauer der Verzégerung
wahrend einer Verhandlung zwischen der ersten
Vorrichtung (104, 106, 202, 350, 450) und der zwei-
ten Vorrichtung (104, 106, 202, 350, 450) bestimmt
wird,

oder wobei das Feld ein Dauer-Feld aufweist, und
wobei weiterhin eine Verzégerung vorliegt falls der
Wert ein erster Wert ist und wobei keine Verzége-
rung vorliegt falls der Wert ein zweiter Wert ist, wel-
cher von dem ersten Wert verschieden ist.

Ein drahtloses Kommunikationsverfahren, aufwei-
send:

Empfangen durch eine erste Vorrichtung (104,
106, 202, 350, 450) einer ersten Nachricht von
einer zweiten Vorrichtung (104, 106, 202, 350,
450);

Generieren einer zweiten Nachricht, wobei die
zweite Nachricht ein Feld aufweist, welches ei-
nen Wert hat, der angibt, ob eine Verzdgerung
vorliegt nach welcher eine dritte Nachricht von
der zweiten Vorrichtung (104, 106, 202, 350,
450) Uibertragen werden kann, wobei die zweite
Nachrichtweiterhin einen Synchronisationsindi-
kator aufweist, welcher angibt, ob eine zusatz-
liche Nachricht zum Anfragen einer Berechti-
gung zum Ubertragen der dritten Nachricht von
der zweiten Vorrichtung (104, 106, 202, 350,
450) ubertragen werden muss, bevor die dritte
Nachricht Ubertragen werden kann; und Uber-
tragen der zweiten Nachricht an eine zweite Vor-
richtung (104, 106, 202, 350, 450).

Das Verfahren gemanR Anspruch 5, weiterhin aufwei-
send einen Netzwerkallokationsvektor Indikator,
welcher angibt ob ein Netzwerkallokationsvektor zur
Ubertragung der dritten Nachricht gesetzt wird, wo-
bei insbesondere die erste Nachricht eine Berechti-
gung anfragt zum Ubertragen der dritten Nachricht,
und wobei der Netzwerkallokationsvektor Indikator
angibt, ob der Netzwerkallokationsvektor zur Uber-
tragung der dritten Nachricht gesetzt wird,

wobei das Verfahren weiterhin insbesondere auf-
weist Empfangen der dritten Nachricht von der zwei-
ten Vorrichtung (104, 106, 202, 350, 450) nach der
Ubertragung der zweiten Nachricht, falls der NAV
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Indikator angab, dass der NAV gesetzt war.

Das Verfahren gemafl Anspruch 5, wobei das Feld
einen Zeitwert aufweist, der eine Dauer der Verzo-
gerung angibt, oder wobei das Verfahren weiterhin
aufweist Bestimmen einer Dauer der Verzoégerung,
nach welcher eine dritte Nachricht Gbertragen wer-
den kann, wahrend einer Verhandlung zwischen der
ersten Vorrichtung (104, 106, 202, 350, 450) und der
zweiten Vorrichtung (104, 106, 202, 350, 450).

Das Verfahren gemafl Anspruch 5, wobei das Feld
eine Markierung ist, welches einen definierten Ver-
zogerungswert angibt,

oder wobei das Feld ein Dauer-Feld aufweist, und
wobei weiterhin eine Verzdgerung vorliegt falls der
Wert ein erster Wert ist und wobei keine Verzdge-
rung vorliegt falls der Wert ein zweiter Wert ist, wel-
cher von dem ersten Wert verschieden ist.

Eine erste drahtlose Kommunikationsvorrichtung
(104, 106, 202, 350, 450), aufweisend:

einen Empfanger, welcher ausgebildet ist zum
Empfangen einer ersten Nachricht von einer
zweiten Vorrichtung (104, 106, 202, 350, 450),
wobei die erste Nachricht ein Feld aufweist, das
einen Wert hat, der angibt, ob eine Verzégerung
vorhanden ist nach welcher eine zweite Nach-
richt Ubertragen werden kann; und

ein Verarbeitungssystem, welches ausgebildet
istzum Ubertragen der zweiten Nachricht an die
zweite Vorrichtung (104, 106, 202, 350, 450)
nach der Verzogerung falls das Feld angibt,
dass eine Verzogerung vorliegt,

wobei das Verarbeitungssystem weiterhin aus-
gebildetist zum Bestimmen, ob eine zusatzliche
Nachricht zum Anfragen einer Berechtigung
zum Ubertragen der zweiten Nachricht ibertra-
gen wird, basierend auf einem Synchronisati-
onsindikator in der ersten Nachricht, und
wobei der Sender weiterhin ausgebildet ist zum
Ubertragen der zusatzlichen Nachricht falls der
Synchronisationsindikator angibt, dass die zu-
satzliche Nachricht notwendig ist, und ausgebil-
det ist die zusatzliche Nachricht nicht zu Uber-
tragen falls der Synchronisationsindikator an-
gibt, dass die zusatzliche Nachricht nicht not-
wendig ist.

10. Die Vorrichtung (104, 106, 202, 350, 450) geman

Anspruch 9, wobei ein Verarbeitungssystem ausge-
bildet ist zum Bestimmen, ob ein Netzwerkallokati-
onsvektor, NAV, gesetzt sein wird zum Ubertragen
der zweiten Nachrichtbasierend auf einem Netzwer-
kallokationsvektor, NAV, Indikator in der ersten
Nachricht,

wobei insbesondere das Verarbeitungssystem wei-
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35

terhin ausgebildet ist zum Bestimmen der Verzdge-
rung basierend auf einem Dauer-Feld der ersten
Nachricht.

Die Vorrichtung (104, 106, 202, 350, 450) gemal
Anspruch 9, wobeidas Feld ein Dauer-Feld aufweist,
und das Verarbeitungssystem weiterhin ausgebildet
ist zum Bestimmen, dass eine Verzégerung vorhan-
den ist falls der Wert ein erster Wert ist und zum
Bestimmen, dass keine Verzégerung vorhanden ist
falls der Wert ein zweiter Wert ist, welcher verschie-
den von dem ersten Wert ist.

Ein drahtloses Kommunikationsverfahren, aufwei-
send:

Empfangen einer ersten Nachricht von einer
zweiten Vorrichtung (104, 106, 202, 350, 450),
wobei die erste Nachricht ein Feld aufweist, wel-
ches einen Wert hat, der angibt, ob eine Verzé-
gerung vorhanden ist nach welcher eine zweite
Nachricht Ubertragen werden kann;
Bestimmen, ob eine zusatzliche Nachricht zum
Anfragen einer Berechtigung zum Ubertragen
der zweiten Nachricht Ubertragen wird, basie-
rend auf einem Synchronisationsindikator inder
ersten Nachricht;

Ubertragen der zusatzlichen Nachricht falls der
Synchronisationsindikator angibt, dass die zu-
satzliche Nachricht notwendig ist; und

Nicht Ubertragen der zusatzlichen Nachricht
falls der Synchronisationsindikator angibt, dass
die zusatzliche Nachricht nicht notwendig ist;
und

Ubertragen der zweiten Nachricht an die zweite
Vorrichtung (104, 106, 202, 350, 450) nach der
Verzogerung falls das Feld angibt, dass eine
Verzogerung vorliegt.

Das Verfahren gemaR Anspruch 12, weiterhin auf-
weisend:

Dekodieren der ersten Nachricht zum Bestim-
men, ob ein Netzwerkallokationsvektor, NAV,
gesetzt sein wird flr die zweite Nachricht basie-
rend auf einem Netzwerkallokationsvektor,
NAV, Indikator, welcher in der ersten Nachricht
enthalten ist,

wobei das Verfahren insbesondere weiterhin
aufweist Bestimmen der Verzdgerung basie-
rend auf einem Dauer-Feld der ersten Nach-
richt.

14. Das Verfahren gemaR Anspruch 12, wobei das Feld

ein Dauer-Feld aufweist, und das Verfahren weiter-
hin aufweist Bestimmen, dass eine Verzdgerung
vorhanden ist falls der Wert ein erster Wert ist und
Bestimmen, dass keine Verzégerung vorhanden ist
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15.

36

falls der Wert ein zweiter Wert ist, welcher verschie-
den von dem ersten Wert ist.

Ein Computerprogramm, welches Instruktionen auf-
weist zum Ausflhren eines Verfahrens gemaR ei-
nem der Anspriiche 5-8 oder 12-14 wenn sie auf
einem Computer ausgefiihrt werden.

Revendications

1.

Un premier équipement (104, 106, 202, 350, 450)
pour des communications sans fil, comprenant :

un récepteur configuré pour recevoir un premier
message en provenance d’un second équipe-
ment (104, 106, 202, 350, 450) ;

un systéme de traitement configuré pour géné-
rer, enréponse alaréception des premiers mes-
sages, un second message, le second message
comprenant un champ avec une valeur indi-
quant s’il existe ou non un délai aprés lequel un
troisitme message peut étre émis par le second
équipement (104, 106,202, 350, 450), le second
message comprenant unindicateur de synchro-
nisationindiquant siun message additionnel de-
mandant une permission d’émission du troisie-
me message doitou non étre émis par le second
équipement (104, 106,202, 350, 450) avantque
le troisieme message ne puisse étre émis ; et
un émetteur configuré pour émettre le second
message a destination du second équipement
(104, 1086, 202, 350, 450).

L’équipement (104, 106, 202, 350, 450) de la reven-
dication 1, dans lequel le second message com-
prend en outre un indicateur de vecteur d’allocation
réseau, NAV, l'indicateur de vecteur d’allocation ré-
seau, NAV, indiquant s’il y a ou non lieu d’établir un
vecteur d’allocation réseau, NAV, pour '’émission,
en particulier dans lequel le premier message de-
mande une permission d’émettre le troisieme mes-
sage, et I'indicateur de vecteur d’allocation réseau,
NAV, indique s’il y a ou non lieu d’établir le vecteur
d’allocation réseau, NAV, pour I’émission du troisie-
me message,

en outre en particulier dans lequel un récepteur est
configuré pourrecevoir le troisitme message en pro-
venance du second équipement (104, 106,202, 350,
450) si lindicateur de NAV du second message in-
dique que le NAV est établi.

L’équipement (104, 106, 202, 350, 450) de la reven-
dication 1, dans lequel le champ inclut une valeur
temporelle indiquant une durée du délai ou un dra-
peau indiquant une durée de délai.

L’équipement (104, 106, 202, 350, 450) de la reven-
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dication 1, dans lequel une durée du délai est déter-
minée durant une négociation entre le premier équi-
pement (104, 106, 202, 350, 450) et le second équi-
pement (104, 106, 202, 350, 450),

ou dans lequel le champ comprend un champ de
durée, et en outre dans lequel il existe un délai si la
valeur est une premiere valeur et il n’existe pas de
délai si la valeur est une seconde valeur qui est dif-
férente de la premiére valeur.

Un procédé de communication sansfil, comprenant :

la réception, par un premier équipement (104,
106, 202, 350, 450), d’'un premier message en
provenance d’un second équipement (104, 106,
202, 350, 450) ;

la génération d’un second message, le second
message comprenant un champ avec une va-
leur indiquant s’il existe ou non un délai aprés
lequel un troisi&me message peut étre émis par
le second équipement (104, 106,202, 350,450),
le second message comprenant en outre un in-
dicateurde synchronisationindiquantsiun mes-
sage additionnel demandant une permission
d’émettre le troisieme message doit ou non étre
émis par le second équipement (104, 106, 202,
350, 450) avant que le troisieme message ne
puisse étre émis ; et

'émission du second message a destination
d’un second équipement (104, 106, 202, 350,
450).

Le procédé de la revendication 5, comprenant en
outre un indicateur de vecteur d’allocation réseau,
NAV, indiquant s’ily aou non lieu d’établir un vecteur
d’allocation réseau, NAV, pour 'émission du troisie-
me message,

en particulier dans lequel le premier message de-
mande la permission d’émettre le troisieme messa-
ge, etdans lequel I'indicateur de vecteur d’allocation
réseau, NAV, indique s’il y a ou non lieu d’établir le
vecteur d’allocation réseau, NAV, pour 'émission du
troisitme message,

en outre en particulier dans lequel le procédé com-
prend la réception du troisieme message en prove-
nance du second équipement (104, 106, 202, 350,
450) apres 'émission du second message si l'indi-
cateur de NAV indiquait que le NAV était établi.

Le procédé de la revendication 5, dans lequel le
champ inclut une valeur temporelle indiquant une
durée du délai,

ou dans lequel le procédé comprend en outre la dé-
termination d’'une durée du délaiapres lequel un troi-
siéme message peut étre émis durant une négocia-
tion entre le premier équipement (104, 106,202, 350,
450) et le second équipement (104, 1086,
202,350,450).
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Le procédé de la revendication 5, dans lequel le
champ est un drapeau indiquant une valeur de délai
définie,

ou dans lequel le champ comprend un champ de
durée, et en outre dans lequel il existe un délai si la
valeur est une premieére valeur et il n’existe pas de
délai si la valeur est une seconde valeur qui est dif-
férente de la premiére valeur.

Un premier équipement (104, 106, 202, 350, 450)
pour des communications sans fil, comprenant :

un récepteur configuré pour recevoir un premier
message en provenance d’un second équipe-
ment (104, 106, 202, 350, 450), le premier mes-
sage comprenant un champ avec une valeur in-
digquant s’il existe ou non un délai apres lequel
un second message peut étre émis ; et

un systéme de traitement configuré pour émet-
tre le second message a destination du second
équipement (104, 106, 202, 350, 450) apres le
délai si le champ indique qu’il existe un délai,
dans lequel le systéeme de traitement est en
outre configuré pour déterminer s’il y a ou non
lieu d’¢émettre un message additionnel deman-
dant une permission d’émettre le second mes-
sage sur la base d’un indicateur de synchroni-
sation dans le premier message, et

dans lequel 'émetteur est en outre configuré
pour émettre le message additionnel si I'indica-
teur de synchronisation indique que le message
additionnel est nécessaire, et configuré pour ne
pas émettre le message additionnel si I'indica-
teur de synchronisation indique que le message
additionnel n’est pas nécessaire.

10. L’équipement (104, 106, 202, 350, 450) de la reven-

1.

dication 9, dans lequel un systéme de traitement est
configuré pour déterminer si un vecteur d’allocation
réseau, NAV, sera ou non établi pour '’émission du
second message sur la base d’un indicateur de vec-
teur d’allocation réseau, NAV, dans le premier mes-
sage,

en particulier dans lequel le systéme de traitement
est en outre configuré pour déterminer le délai sur
la base d’un champ de durée du premier message.

L’équipement (104, 106, 202, 350, 450) de la reven-
dication 9, dans lequel le champ comprend un
champ de durée, et le systéme de traitement est en
outre configuré pour déterminer qu’il existe un délai
si la valeur est une premiére valeur et pour détermi-
ner qu’il n’existe pas de délai si la valeur est une
seconde valeur qui est différente de la premiére va-
leur.

12. Un procédé de communication sansfil, comprenant :
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la réception d’un premier message en prove-
nance d’un second équipement (104, 106, 202,
350, 450), le premier message comprenant un
champ possédant une valeur indiquant s’il exis-

te ou non un délai aprés lequel un second mes- 5
sage peut étre émis ;

la détermination s’il y a lieu ou non d’émettre un
message additionnel demandant la permission
d’émettre le second message sur la base d’un
indicateur de synchronisation dans le premier 70
message ;

la transmission du message additionnel si l'in-
dicateur de synchronisation indique que le mes-
sage additionnel est nécessaire ; et

la non-transmission du message additionnel si 75
indicateur de synchronisation indique que le
message additionnel n’est pas nécessaire ; et
'émission dudit second message a destination
dusecond équipement (104, 106,202, 350, 450)
aprés le délai si le champ indique qu’il existe un 20
délai.

13. Le procédé de la revendication 12, comprenant en
outre :
25
le décodage du premier message pour détermi-
ner si un vecteur d’allocation réseau, NAV, sera
ou non établi pour le second message sur la
base d’un indicateur de vecteur d’allocation ré-
seau, NAV, inclut dans le premier message, 30
le procédé comprenant en particulier la déter-
mination du délai sur la base d’'un champ de
durée du premier message.

14. Le procédé de la revendication 12, dans lequel le 35
champ comprend un champ de durée, le procédé
comprend en outre la détermination qu’il existe un
délai si la valeur est une premiére valeur et la déter-
mination qu’il n’existe pas de délai si la valeur est
une seconde valeur qui est différente de la premiére 40
valeur.

15. Un programme informatique comprenant des ins-
tructions pour mettre en oeuvre un procédé selon
'une quelconque des revendications 5a8ou12a 45
14 lorsqu’elles sont exécutées sur un calculateur.
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