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SYSTEMS AND METHODS TO TRANSMIT CONFIGURATION CHANGE
MESSAGES BETWEEN AN ACCESS POINT AND A STATION

L Cross-Reference to Related Applications

[0001] The present application claims priority from commonly owned U.S. Provisional
Patent Application No. 61/584,667 filed January 9, 2012, the content of which is

expressly incorporated herein by reference in its entirety.

11 Field

[0002] The present disclosure is generally related to transmission of configuration

change messages between an access point and a station.

1. Description of Related Art

[0003] In wireless networks, stations (e.g., cell phones, personal digital assistants
(PDAs), personal computing devices, laptops, and other computing devices) connect to
an access point (e.g., a router) using wireless communication links. The access point
may be connected to one or more networks and stations connected to the access point
may access networks via the wireless communication links to the access point. The
access point may periodically broadcast a beacon frame to stations within a coverage
area associated with the access point. The beacon frame is broadcast by the access point
in accordance with a beacon interval. The beacon frame may indicate that data intended
for one of the stations is stored at the access point. The beacon frame may also indicate

a change in the configuration of the access point.

[0004] Each of the stations connected to the access point may operate in synchronous
mode or asynchronous mode. A station operating in the synchronous mode is
configured to receive the beacon frame from the access point and determine whether the
beacon frame indicates that the access point is storing data intended for the station. The
station may also determine whether the beacon frame indicates that a configuration
change has occurred at the access point. If the beacon frame indicates that the access

point is not storing data intended for the station and that no configuration changes have
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occurred, the station may transition to a low power mode (e.g., a sleep mode). Ata
subsequent time prior to broadcasting a next beacon frame, the station transitions out of
the low power mode and prepares to receive the next beacon frame. If the beacon frame
indicates that a configuration change has been made and/or that the access point is
storing data intended for the station, the station may initiate communication with the
access point to determine the configuration change and/or to receive the data stored at
the access point. If a configuration change has occurred, the station may modify a
configuration of the station based on information associated with the configuration
change received from the access point. Thus, stations operating in the synchronous
mode are able to conserve battery power by transitioning into the low power mode in
between transmission of each beacon frame when the station does not need to receive
data, and/or configuration change data, from the access point. Because stations
operating in the synchronous mode receive each beacon frame, each station receives
notification of each configuration change that occurs at the access point and is able to

synchronize the configuration of the station with the configuration of the access point.

[0005] Unlike stations operating in the synchronous mode, stations operating in the
asynchronous mode may transition into an asynchronous low power mode that may be
longer than the beacon interval. Accordingly, stations operating in the asynchronous
mode may not receive each beacon frame. If a beacon frame identifying an access point
configuration change is transmitted by an access point while a station is in the
asynchronous low power mode, the station may not receive notification of the
configuration change when the station transitions out of the asynchronous low power
mode. Thus, stations operating in the asynchronous mode may remain configured

according to out of date access point configuration information.

Iv.  Summary

[0006] Systems and methods of transmitting configuration change messages between an
access point and a station are disclosed. In a particular embodiment, the described
techniques may find application in Institute of Electrical and Electronics Engineers
(IEEE) 802.11ah compliant devices that may have low duty cycles. To illustrate, a
wireless sensor that communicates over an IEEE 802.11ah compliant network may

wake up for a relatively short period of time to perform a few measurements,
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communicate results of the measurements to a destination via an access point (or
communicate the results to the access point), and then sleep for a relatively long period
of time. Because the wireless sensor is frequently in a sleep mode to conserve power,
the wireless sensor may not be aware of network or system configuration that may have
changed while the wireless sensor was in the sleep mode. After waking up, the wireless
sensor may require information related to configuration changes from the access point.
The disclosed techniques may enable updated configuration information to be

communicated between the access point and the low duty cycle wireless sensor.

[0007] In a particular embodiment, a method includes transmitting a frame from a
station to an access point. The frame includes a beacon sequence number related to a
configuration of the access point. The method also includes, in response to transmitting
the frame, receiving an update frame from the access point. The update frame indicates

at least one change in the configuration of the access point.

[0008] In another particular embodiment, a method includes receiving a frame from a
station at an access point. The frame includes a beacon sequence number identifying a
last known configuration of the access point that was known to the station prior to the
station entering a low power mode. The method also includes determining whether a
current configuration of the access point is identified by the beacon sequence number
received from the station in the frame. The method further includes, in response to
determining that the current configuration is not identified by the beacon sequence
number, transmitting an update frame that indicates at least one difference between the

current configuration and the configuration identified by the beacon sequence number.

[0009] In another particular embodiment, a method includes transmitting, from a station
to an access point, a frame requesting data for the station that is buffered by the access
point. The method also includes, in response to transmitting the frame, receiving an
update frame from the access point indicating at least one change in a configuration of

the access point.

[0010] In another particular embodiment, a method includes receiving a frame from a
station at an access point. The access point includes a flags register that stores

information associated with stations that operate in an asynchronous mode. The method



WO 2013/106449 PCT/US2013/020857

_4-

further includes determining whether the station operates in the asynchronous mode.
The method also includes, in response to determining that the station operates in the
asynchronous mode, determining information stored at the flags register that is
associated with the station indicates that an update frame is to be transmitted to the
station. The method further includes, in response to determining that the information
indicates that an update frame is to be transmitted to the station, transmitting the update
frame to the station. The update frame indicates at least one change in a configuration

of the access point.

[0011] In another particular embodiment, a method includes transmitting a frame from a
station to an access point. The method also includes, in response to transmitting the
frame, receiving an acknowledgement frame including an updated beacon sequence
number related to an updated configuration of the access point. The method further
includes determining whether a last known configuration of the access point is
identified by the updated beacon sequence number. The method also includes, in
response to determining that the last known configuration of the access point is not
identified by the updated beacon number, transmitting an update request frame to the

access point.

[0012] In another particular embodiment, a method includes receiving a frame from a
station at an access point. The method further includes, in response to receiving the
frame, transmitting an acknowledgement frame including an updated beacon sequence

number related to an updated configuration of the access point.

[0013] In a particular embodiment, an apparatus includes a processor and a memory
storing instructions executable by the processor. The instructions are executable to
initiate transmission of a frame from a station to an access point. The frame includes a
beacon sequence number related to a configuration of the access point. The instructions
are further executable, in response to transmission of the frame, to detect receipt of an
update frame from the access point indicating at least one change in the configuration of

the access point.

[0014] In another particular embodiment, an apparatus includes a processor and a

memory storing instructions executable by the processor. The instructions are
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executable to detect receipt of a frame from a station at an access point. The
instructions are further executable, in response to receiving the frame, to initiate
transmission of an acknowledgement frame including an updated beacon sequence

number related to an updated configuration of the access point.

[0015] In a particular embodiment, an apparatus includes means for receiving a frame
from a station at an access point. The frame includes a beacon sequence number
identifying a last known configuration of the access point that was known to the station
prior to the station entering a low power mode. The apparatus also includes means for
determining whether a current configuration of the access point is identified by the
beacon sequence number received from the station in the frame. The apparatus further
includes means for transmitting an update frame that indicates at least one difference
between the current configuration and the configuration identified by the beacon
sequence number in response to determining that the current configuration is not

identified by the beacon sequence number.

[0016] In another particular embodiment, an apparatus includes means for transmitting
a frame from a station to an access point. The apparatus also includes means for
receiving an acknowledgement frame including an updated beacon sequence number
related to an updated configuration of the access point in response to the frame. The
apparatus further includes means for determining whether a last known configuration of
the access point is identified by the updated beacon sequence number. The means for
transmitting is further configured to transmit an update request frame to the access point
in response to determining that the last known configuration of the access point is not

identified by the updated beacon number.

[0017] In a particular embodiment, a non-transitory computer-readable medium
includes program code that, when executed by a processor, causes the processor to
initiate transmission of a frame from a station to an access point. The frame includes a
beacon sequence number related to a configuration of the access point. The program
code is executable to cause the processor, in response to transmission of the frame, to
detect receipt of an update frame from the access point indicating at least one change in

the configuration of the access point.
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[0018] In a particular embodiment, a non-transitory computer-readable medium
includes program code that, when executed by a processor, causes the processor to
detect receipt of a frame from a station at an access point. The instructions are also
executable to cause the processor, in response to receiving the frame, to initiate
transmission of an acknowledgement frame including an updated beacon sequence

number related to an updated configuration of the access point.

[0019] One advantage provided by at least one of the described embodiments includes
an ability to efficiently and accurately provide current network/system configuration

(i.e., access point configuration) to low power stations.

[0020] Other aspects, advantages, and features of the present disclosure will become
apparent after review of the entire application, including the following sections: Brief

Description of the Drawings, Detailed Description, and the Claims.

V. Brief Description of the Drawings

[0021] FIG. 1 is a diagram of a particular embodiment of a system operable to transmit

configuration change messages between an access point and a station;

[0022] FIG. 2 is a diagram of particular embodiment of a method of transmitting
configuration change messages between an access point and a station in the system of

FIG. 1;

[0023] FIG. 3 is a diagram of another embodiment of a method of transmitting
configuration change messages between an access point and a station in the system of

FIG. 1;

[0024] FIG. 4 is a diagram of another embodiment of a method of transmitting
configuration change messages between an access point and a station in the system of

FIG. 1;

[0025] FIG. 5 is a block diagram of a particular embodiment of a station operable to

transmit configuration change messages to an access point according to FIGs. 1-4; and
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[0026] FIG. 6 is a block diagram of a particular embodiment of an access point operable

to transmit configuration change messages to a station according to FIGs. 1-4.

VI.  Detailed Description

[0027] Referring to FIG. 1, a diagram of a particular embodiment of a system operable
to transmit configuration change messages between access points and stations is shown
and generally designated 100. The system 100 includes access points 102, 104, and
106. Each of the access points 102, 104, 106 may be connected to one or more stations
and to one or more networks 108. The access points 102, 104, 106 may be connected to

the one or more networks 108 via wired or wireless connections.

[0028] As shown in FIG. 1, a first access point 102 is connected to a first station 110
via a first wireless communication link and to a second station 112 via a second wircless
communication link. A second access point 104 is connected to a third station 114 via a
third wireless communication link, and a third access point 106 is connected to a fourth
station 116 via a fourth wireless communication link. Each of the wireless
communication links may be established according to one or more wireless
communication protocols (e.g., an Institute of Electrical and Electronics Engineers

(IEEE) 802.11ah compliant protocol).

[0029] In a particular embodiment, a station may transmit a frame to an access point.
The frame may request data for the station that is buffered by the access point (e.g., data
for the station that was received and/or buffered by the access point while the station
was in low power mode). For example, the frame may be a power save polling (PS-
Poll) frame, which may be shorter in length than a probe request frame. Alternately, or
in addition, the frame may be a trigger frame that causes the access point to send the
data to the station. In a particular embodiment, the frame may include uplink data sent
from the station to the access point. Upon receiving the frame, the access point may
determine whether a flag stored in a register of the access point (e.g., a flag register)
associated with the station indicates that an update frame is to be transmitted to the
station. In response to determining that the flag indicates that an update frame is to be
transmitted to the station, the access device may transmit the update frame to the station.

In a particular embodiment, the update frame may indicate at least one change in a
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configuration of the access point. The station may receive the update frame and is thus
aware of a current configuration of the access point and may communicate with the

access point based on the current configuration.

[0030] To illustrate, the first station 110 may operate in a synchronous mode and the
second station 112 may operate in an asynchronous mode. As shown in FIG. 1, the first
access point 102 includes a buffer 140 and a flags register 142. At a first time, the first
access point 102 may receive first data from one of the one or more networks 108. The
first access point 102 may determine that an intended recipient of the first data is the
first station 110 and may store the first data in the buffer 140. At the first time, the first
station 110 may be in a low power mode. At a subsequent time, after the first station
110 has transitioned out of the low power mode, the first access point 102 may
broadcast a beacon frame 120 and the first station 110 may receive the beacon frame
120. The first station 110 may determine that the beacon frame 120 indicates that the
first data intended for the first station 110 is stored in the buffer 140 of the first access
point 102. The first station 110 may also determine that the beacon frame 120 indicates
that a configuration change has occurred at the first access point 102 prior to the
broadcast of the beacon frame 120 and subsequent to the broadcast of a previous beacon
frame (i.e., while the first station 110 was in sleep mode). The first station 110 may
modify a configuration of the first station 110 based on the information included in the

beacon frame 120.

[0031] The flags register 142 of the first access point 102 may store information
associated with stations that are connected to the first access point 102 and that are
operating in the asynchronous mode. For example, an entry in the flags register 142
may be associated with the second station 112. The first access point 102 may set the
entry in the flags register 142 associated with the second station 112 to a first value in
response to determining that the second station 112 has not communicated with the first
access point 102 since the change in the configuration of the first access point 102
occurred. In a particular embodiment, the first access point 102 may be configured to
set entries in the flags register 142 to the first value in response to significant changes
made to the configuration of the first access point 102, while non-significant

configuration changes would not cause the first access point 102 to set the entries in the
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flags register 142 to the first value. In a particular embodiment, whether a configuration
change is “significant” may be defined in a standard (e.g., IEEE 802.11ah) and the first
access point 102 may be configured to identify the significant configuration changes

defined in the standard.

[0032] When the first access point 102 broadcasts the beacon frame 120, the second
station 112 may be operating in the asynchronous low power mode and may not receive
the configuration change notification indicated in the beacon frame 120. Because the
second station 112 did not receive the beacon frame 120, a configuration of the second
station 112 may be out of synch with the configuration of the first access point 102. In
response to transitioning out of the asynchronous low power mode, the second station
112 may transmit a message 122 to the first access point 102. In a particular
embodiment, the message 122 is a power save poll (PS-Poll) frame. Alternately, the
frame may be a trigger frame that causes the first access point 102 to send data to the
second station 112 (e.g., data for the second station 112 that was received and/or
buffered by the first access point 102 while the second station 112 was in low power
mode). In a particular embodiment, the frame may include uplink data sent from the

second station 112 to the first access point 102.

[0033] In response to receiving the message 122 (e.g., the PS-Poll frame), the first
access point 102 may determine whether the second station 112 operates in the
asynchronous mode. In response to determining that the second station 112 operates in
the asynchronous mode, the first access point 102 may determine whether the entry for
the second station 112 in the flags register 142 is set to the first value, indicating that the
second station 112 has not communicated with the first access point 102 since the
change in the configuration of the first access point 102 occurred. When the entry in the
flags register 142 is set to the first value, the first access point 102 transmits an update

message 124 to the second station 112,

[0034] In a particular embodiment, the update message 124 may include information
that identifies one or more parameter values in the current configuration of the first
access point 102 that differ in value from the one or more parameter values in a
previous configuration of the first access point 102. In another embodiment, the update

message 124 may include information that identifies all of or a predetermined set of
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parameter values associated with the configuration of the first access point 102. In yet
another embodiment, the update message 124 may include information that indicates
that the configuration of the first access point 102 has changed. The second station 112
may modify its configuration based on the information included in the update message

124 in response to receiving the update message 124.

[0035] In another embodiment, the update message 124 may be an acknowledgement
(ACK) frame that includes an update bit. A first value of the update bit may indicate
that the first access point 102 does not have data to send to the second station 112. A
second value of the update bit may indicate that the first access point 102 has data to
send to the second station 112. The data may include information associated with the
configuration change at the first access point 102. Alternatively, or in addition, the data
may include information received from a network (e.g., one of the networks 108) that is
intended for the second station 112 and that is stored in the buffer 140. In response to
determining that the update bit included in the acknowledgement message (e.g., the
update message 124) is set to the first value, the second station 112 may transition into
the asynchronous low power mode. In response to determining that the update bit
included in the acknowledgement message (e.g., the update message 124) is set to the
second value, the second station 112 may refrain from transitioning into the
asynchronous low power mode until after the second station 112 receives the data from

the first access point 102.

[0036] In a particular embodiment, the update message 124 may be a frame that is
compatible with IEEE 802.11ah wireless networks, such as one or more frames defined
in the IEEE 802.11ah standard, one or more modified update frames, a probe response
frame, a channel change frame, an extended channel switch announcement (ECSA)
frame, an operating mode change frame, a very high throughput (VHT) operating mode

notification frame, another frame, or a combination thereof.

[0037] In a particular embodiment, the second access point 104 includes a buffer 144,
The buffer 144 of the second access point 104 may operate as described with reference
to the buffer 140 of the first access point 102. For example, the second access point 104
may receive second data addressed to the third station 114 via the networks 108. The

third station 114 may operate in the asynchronous mode. The second access point 104
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may store the second data in the buffer 144 until the third station 114 transmits a
message to the second access point 104 indicating that the third station 114 is ready to

receive the data.

[0038] By setting a value of an entry in a flags register associated with the third station
114 to the first value in response to changing the configuration of the second access
point 104, the second access point 104 is able to determine whether the third station 114
was in the asynchronous low power mode when a beacon frame indicating the
configuration change at the second access point 104 was broadcast. Thus, in response
to receiving a PS-Poll message from the third station 114, the second access point 104 is
able to automatically determine whether the third station 114 has received notification
of the configuration change and, if not, automatically transmit an update message 124

including information that identifies the configuration change to the third station 114.

[0039] In another particular embodiment, a station communicating with an access point
may transmit a frame to the access point. The frame may request data for the station
that is buffered by the access point (e.g., data for the station that was received and/or
buffered by the access point while the station was in low power mode). For example,
the frame may be a power save polling (PS-Poll) frame. Alternately, or in addition, the
frame may be a trigger frame that causes the access point to send the data to the station.
In a particular embodiment, the frame may include uplink data sent from the station to
the access point. The frame may include a beacon sequence number related to a
configuration of the access point (i.e., a last known configuration of the access point
that was known to the station prior to the station entering a low power mode). The
access point may receive the frame and may determine that the beacon sequence
number included in the frame corresponds to an ‘old’ configuration of the access point
(i.e., not a current configuration of the access point). The access point may then
transmit an update frame that indicates at least one difference between the current
configuration and the old configuration identified by the received beacon sequence
number. In an alternate embodiment, the access point may schedule transmission of the
update frame to the station (e.g., during a period when the station is not in a sleep mode
or a power-save mode) and may transmit the update frame during the scheduled time.

Thus, the access point may refrain from transmitting the update frame to the station
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until the station exits the sleep mode or the power-save mode. In yet another alternate
embodiment, the access point may transmit an acknowledgement (ACK) frame
including information, such as an update bit field, that notifies the station that an update
frame is available (i.e., a current configuration is available). When the station receives
the acknowledgement frame, the station may transmit an update request frame to the

access point, and the access point may then transmit the update frame to the station.

[0040] To illustrate, the second access point 104 may be configured to communicate
with the third station 114 via a wireless communication link. A configuration change
may occur at the second access point 104 while the third station 114 is in the
asynchronous low power mode, as described with reference to FIGs. 2-3. In a particular
embodiment, the configuration change is associated with a channel configuration. For
example, the second access point 104 may determine that a channel used by the second
access point 104 to communicate with the third station 114 and other stations (not
shown) may need to be temporarily quiet (i.e., no traffic). The second access point 104
may modify its configuration information to indicate that the channel is to be quiet. In a
particular embodiment, the second access point 104 may change a current transmission
or operating channel, may change an operation mode, or any combination thereof. For
example, the channel change may be a channel switch or an extended channel switch.
As another example, the operation mode change may include modification of enhanced
distribution channel access (EDCA) parameters, modification of a quiet information
element, modification of a direct sequence spread spectrum (DSSS) parameter set,
modification of a contention-free (CF) parameter set, modification of a frequency-
hopping (FH) parameter set, modification of a high-throughput (HT) operation element,

or any combination thereof.

[0041] In response to modifying the configuration, the second access point 104 may
modify (e.g., increment or decrement) a beacon sequence number that identifies a
current configuration of the second access point 104. For example, prior to modifying
the configuration of the second access point 104 to indicate that the channel is to be
quiet, the beacon sequence number may have a value of X. In response to modifying
the configuration, the second access point 104 may modify the beacon sequence number

to a value of X+1 (e.g., an increment).
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[0042] Prior to the change of configuration at the second access point 104, the third
station 114 may have transitioned into the asynchronous low power mode. The third
station 114 may store information indicating that the beacon sequence number
associated with the second access point 104 has a value of X. The value of X stored at
the third station 114 represents or corresponds to the last configuration of the second
access point 104 that was known to the third station 114 prior to transitioning into the
asynchronous low power mode. The third station 114 is unable to detect that the
configuration of the second access point 104 has changed while the third station 114 is
in the asynchronous low power mode. When the third station 114 transitions out of the
asynchronous low power mode, the beacon sequence number stored at the third station
114 indicates that the configuration of the second access point 104 is the configuration
associated with the beacon sequence number value of X. When the third station 114
transitions out of the asynchronous low power mode, the current beacon sequence

number stored at the second access point 104 has a value of X+1.

[0043] When the third station 114 transitions out of the asynchronous low power mode,
the third station 114 transmits a message to the second access point 104. The message
may include a PS-Poll message 126 requesting data for the third station 114 that is
buffered by the second access point 104. Alternately, or in addition, the message may
include a trigger frame that causes the access point to send the data to the station. In a
particular embodiment, the message may include uplink data sent from the third station
114 to the second access point 104. In a particular embodiment, the PS-Poll message
126 may include the beacon sequence number 127 that is stored at the third station 114
(e.g., the beacon sequence number having a value of X). The PS-Poll message 126 may

be received by the second access point 104,

[0044] In response to receiving the PS-Poll message 126 from the third station 114, the
second access point 104 may determine whether the beacon sequence number 127
included in the PS-Poll message 126 (e.g., the beacon sequence number having a value
of X) identifies the current beacon sequence number stored at the second access point
104 (e.g., the beacon sequence number having a value of X+1). In response to
determining that the beacon sequence number 127 included in the PS-Poll message 126

does not identify the current beacon sequence number stored at the second access point
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104, the second access point 104 may transmit an update message 128 to the third
station 114. The update message 128 may be similar to the update message 124 and

may include information similar to the information included in the update message 124.

[0045] For example, the update message 128 may include information that identifies
one or more parameter values in the current configuration of the second access point
104 that differ in value from the one or more parameter values in a previous
configuration of the second access point 104. In another embodiment, the update
message 128 may include information that identifies all of or a predetermined set of
parameter values associated with the configuration of the second access point 104. In
yet another embodiment, the update message 128 may include information that indicates
that the configuration of the second access point 104 has changed. In response to
receiving the update message 128, the third station 114 may modify its configuration

based on the information included in the update message 128.

[0046] In another particular embodiment, the second access point 104 may transmit an
acknowledgement frame (not shown) to the third station 114 instead of or in addition to
transmitting the update message 128. The acknowledgement frame may include an
update bit (e.g., a flag). In a particular embodiment, the update bit may indicate
whether the beacon sequence number 127 stored at the third station 114 identifies the
current beacon sequence number stored at the second access point 104. For example, a
first value of the update bit may indicate that the beacon sequence number 127 stored at
the third station 114 matches the current beacon sequence number stored at the second
access point 104. A second value of the update bit may indicate that the beacon
sequence number 127 stored at the third station 114 does not match the current beacon

sequence number stored at the second access point 104,

[0047] In another particular embodiment, the update bit may indicate that the second
access point 104 has data to send to the third station 114. For example, a first value of
the update bit may indicate that the second access point 104 does not have data to send
to the third station 114. A second value of the update bit may indicate that the second
access point 104 has data to send to the third station 114. In a particular embodiment,
the data may be related to the configuration change at the second access point 104. In

another embodiment, the data may be related either to the configuration change at the
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second access point 104 or may include data received from a network (e.g., one of the

networks 108) that is intended for the third station 114,

[0048] The third station 114 may receive the acknowledgement frame and determine
whether the update bit is set to the first value or the second value. When the update bit
is set to the first value, the third station 114 may determine that the second access point
104 does not have data to send to the third station 114, and the third station 114 may
transition back into the asynchronous low power mode. In a particular embodiment,
when the update bit is set to the second value, the third station 114 may delay
transitioning back into the asynchronous low power mode until after the third station
114 receives the data from the access point 104. In another embodiment, the third
station 114 may transmit an update request message (not shown) to the second access
point 104 indicating that the third station 114 is ready to receive the data from the
second access point 104. The second access point 104 may transmit an update message
(e.g., the update message 128) in response to receiving the update request from the third
station 114. In a particular embodiment, the update message may include the
configuration change data as described with reference to the update messages 124 and
128. Alternatively, or in addition, the update message may include data received from a

network (e.g., one of the networks 108) that is intended for the third station 114,

[0049] By receiving the beacon sequence number 127 stored at the third station 114 in
the PS-Poll message 126, the second access point 104 is able to determine whether the
third station 114 was in the asynchronous low power mode when a beacon frame
indicating a configuration change at the second access point 104 was broadcast by the
second access point 104. Thus, the second access point 104 is able to automatically
transmit the update message 128 including information that identifies the configuration

change to the third station 114 in response to receiving the PS-Poll message 126.

[0050] In particular embodiment, a station may transmit a frame (e.g., a PS-Poll frame,
a trigger frame, a frame requesting buffered data, and/or a frame including uplink data)
to an access point and may receive an acknowledgement frame including an updated
beacon sequence number related to an updated configuration of the access point in
response to the frame. The station may determine whether a last known configuration

of the access point is identified by the updated sequence number. If the last known
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configuration of the access point is not identified by the received updated beacon
sequence number, the station may transmit an update request frame to the access point.
The access point may transmit an update frame to the station, the update frame
indicating at least one change in the last known configuration of the access point that

was known by the station.

[0051] As illustrated, the fourth station 116 may operate in the asynchronous mode and
transition into the asynchronous low power mode. While the fourth station 116 is in the
asynchronous low power mode, a configuration of the third access point 106 may be
modified. Subsequent to the modification of the configuration of the third access point
106, the fourth station 116 may transition out of the asynchronous low power mode and
transmit a PS-Poll message 130 to the third access point 106. The third access point
106 may receive the PS-Poll message 130 and transmit an acknowledgement message
132 to the fourth station 116. The acknowledgement message 132 may include a
current beacon sequence number that identifies the current configuration of the third

access point 106.

[0052] In response to receiving the acknowledgement message 132, the fourth station
116 may determine whether a beacon sequence number stored at the fourth station 116
corresponds to the configuration identified by the current beacon sequence number
included in the acknowledgement message 132. When the beacon sequence number
stored at the fourth station 116 matches the current beacon sequence number included in
the acknowledgement message 132, the fourth station 116 may determine that the fourth
station 116 is aware of the current configuration of the third access point 106. When the
beacon sequence number stored at the fourth station 116 does not match the current
beacon sequence number included in the acknowledgement message 132, the fourth
station 116 may determine that the fourth station 116 is not aware of the current
configuration of the third access point 106 and that the fourth station 116 needs to
modify its configuration. In response to determining that the beacon sequence number
stored at the fourth station 116 does not match the current beacon sequence number
included in the acknowledgement message 132, the fourth station 116 may transmit an

update request message (not shown) to the third access point 106.
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[0053] In response to receiving the update request message at the third access point 106,
the third access point 106 may transmit an update message (not shown). The update
message transmitted by the third access point 106 may be similar to the update message
128 described above.

[0054] In a particular embodiment, the third access point 106 includes a buffer 146.

The buffer 146 of the third access point 106 may operate as described with reference to
the buffer 140 of the first access point 102. For example, the third access point 106 may
receive third data addressed to the fourth station 116 via the networks 108. The fourth
station 116 may operate in the asynchronous mode. The third access point 106 may
store the third data in the buffer 146 until the fourth station 116 transmits a message to
the third access point 106 indicating that the fourth station 116 is ready to receive the
data.

[0055] By receiving the current beacon sequence number stored at the third access point
106 in the acknowledgement message 132, the fourth station 116 is able to determine
whether the fourth station 116 was in the asynchronous low power mode when a
configuration change at the third access point 106 occurred. Thus, the fourth station
116 is able to automatically transmit the update request message to the third access
point 106 and the third access point 106 is able to transmit the update message (not
shown) that includes information that identifies the configuration change to the access

point 106.

[0056] Referring to FIG. 2, a diagram of a particular embodiment of a method of
transmitting configuration change messages between access points and stations is
disclosed and generally designated 200. In FIG. 2, a station 202 and an access point
204 are shown. In a particular embodiment, the access point 204 may be the second
access point 104 of FIG. 1. As shown in FIG. 2, the access point 204 may store a
current beacon sequence number (e.g., access point beacon sequence number (AP-
BSN)) 208. The current beacon sequence number 208 may identify a current
configuration of the access point 204. In a particular embodiment, the station 202 may
store a beacon sequence number (e.g., station beacon sequence number (S-BSN)) 206.
The station beacon sequence number 206 may identify a last known configuration of the

access point 204 that is known to the station 202.
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[0057] At a first time, the station beacon sequence number 206 may be set to a value of
X and the current beacon sequence number 208 may be set to a value of X. The station
202 may enter an asynchronous low power mode, at 210. While the station 202 is in the
asynchronous low power mode, the access point 204 may modify a configuration of the
access point 204, at 212, and the current beacon sequence number 208 may be
incremented to X+1. Because the station 202 is in the asynchronous low power mode,
the station 202 may not receive a notification (e.g., a beacon frame, an update message,

etc.) that the configuration of the access point 204 has changed.

[0058] At 214, the station 202 may transition out of the asynchronous low power mode.
Subsequently, the station 202 transmits a PS-Poll message 218 to the access point 204,
at 216. The PS-Poll message 218 may include the station beacon sequence number 206
stored at the station 202. At 222, the access point 204 may receive the PS-Poll message
218 from the station 202 and determine whether the station beacon sequence number

206 corresponds to the current beacon sequence number 208 stored at the access point
204.

[0059] In response to determining that the station beacon sequence number 206 does
not correspond to the current beacon sequence number 208, the access point 204 may
transmit an update frame 234 (e.g., the update message 128), at 224. The update frame
234 may include update data 236. In a particular embodiment, the update data 236 may
include information that identifies one or more parameter values in the current
configuration of the access point 204 that differ in value from the one or more
parameter values in a previous configuration of the access point 204 (e.g., the
configuration identified by the station beacon sequence number 206 stored at the station
202). In another embodiment, the update data 236 may include information that
identifies all of or a predetermined set of parameter values associated with the
configuration of the access point 204. In yet another embodiment, the update data 236
may include other information that indicates that the configuration of the access point
204 has changed. In response to receiving the update frame 234, the station 202 may
modify its configuration (not shown) based on the update data 236 included in the

update frame 234.



WO 2013/106449 PCT/US2013/020857

- 19 -

[0060] In an alternative embodiment, the access point 204 may transmit an
acknowledgement frame 228 to the station 202 in response to determining that the
station beacon sequence number 206 does not correspond to the current beacon
sequence number 208, at 226. The acknowledgement frame 228 may include an update
bit 230 (e.g., a flag) that indicates whether the station beacon sequence number 206
stored at the station 202 corresponds to the current beacon sequence number 208 stored
at the access point 204. For example, a first value of the update bit 230 may indicate
that the station beacon sequence number 206 stored at the station 202 matches the
current beacon sequence number 208 stored at the access point 204. A second value of
the update bit 230 may indicate that the station beacon sequence number 206 stored at
the third station 114 does not match the current beacon sequence number 208 stored at

the second access point 104,

[0061] At 232, the station 202 may receive the acknowledgement frame 228 and
determine whether the update bit 230 is set to the first value or the second value. When
the update bit 230 is set to the first value, the station 202 may determine that the current
configuration of the access point 204 is the configuration identified by the station
beacon sequence number 206 stored at the station 202. When the update bit 230 is set
to the second value, the station 202 may determine that the current configuration of the
access point 204 is not the configuration corresponding to the station beacon sequence
number 206 stored at the station 202. In response to determining that the update bit 230
is set to the second value, the station 202 may transmit an update request message 240
to the access point 204, at 238. The update request message 240 may request that the
access point 204 transmit an update message (e.g., one of the update messages 124,
128). At 224, the third access point 106 may transmit the update frame 234 in response
to receiving the update request frame 234 at the access point 204. The update frame

234 may be similar to the update messages 124, 128 described with reference to FIG. 1.

[0062] Alternately, in response to the update bit 230 having the second value, the
station 202 may remain in an active state (i.e., a state other than an asynchronous low
power state or off state) to await transmission of the update frame 234 from the access
point 204, and the access point 204 may automatically transmit the update frame 234

after transmitting the acknowledgement frame 228.
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[0063] Referring to FIG. 3, a diagram of another embodiment of a method of
transmitting configuration change messages between an access point and a station is
disclosed and generally designated 300. In FIG. 3, a station 302 and an access point
304 are shown. The access point 304 includes a flags register 306. The flags register
306 may be the flags register 142 of FIG. 1.

[0064] At 308, the station 302 may enter an asynchronous low power mode. While the
station 302 is in the asynchronous low power mode, the access point 304 may modify a
configuration of the access point 304, at 310. Because the station 302 is in the
asynchronous low power mode, the station 302 may not receive a notification (e.g., a
beacon frame, an update message, etc.) that the configuration of the access point 304
has changed. At 312, the access point 304 may initialize one or more entries in the flags
register 306 to a value that indicates that station(s) associated with the one or more
entries (e.g., including the station 302) may not have received notification of the

configuration change, as explained with reference to FIG. 1.

[0065] At 314, the station 302 may transition out of the asynchronous low power mode.
Subsequently, the station 302 transmits a PS-Poll message 318 to the access point 304,
at 316. At 320, the access point 304 may receive the PS-Poll message 318 from the
station 302 and determine whether the value of the entry in the flags register 306 that is
associated with the station 302 indicates that the station 302 did not receive the
notification of configuration change of the access point 304. In response to determining
that the station 302 did not receive the notification, the access point 304 may transmit an
update frame 324 to the station 302, at 322. The update frame 324 may include update
data 326, as described above with reference to FIGs. 1 and 2.

[0066] Referring to FIG. 4, a diagram of another embodiment of a method of
transmitting configuration change messages between an access point and a station is
disclosed and generally designated 400. In FIG. 4, a station 402 and an access point
404 are shown. As shown in FIG. 4, the access point 404 may include a current beacon
sequence number 408 (e.g., an access point beacon sequence number (AP-BSN)). The
current beacon sequence number 408 may identify a current configuration of the access
point 404. In a particular embodiment, the station 402 may include a beacon sequence

number 406 (e.g., a station beacon sequence number (S-BSN)). The station beacon
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sequence number 406 may identify a last known configuration of the access point 404

that is known to the station 402.

[0067] At a first time, the station beacon sequence number 406 may be set to a value of
X and the current beacon sequence number 408 may be set to a value of X. The station
402 may enter an asynchronous low power mode, at 410. While the station 402 is in the
asynchronous low power mode, the access point 404 may modify a configuration of the
access point 404, at 412, and the current beacon sequence number 408 may be
incremented to X+1. Because the station 402 is in the asynchronous low power mode,
the station 402 may not receive a notification (e.g., a beacon frame, an update message,

etc.) that the configuration of the access point 404 has changed.

[0068] At 414, the station 402 may transition out of the asynchronous low power mode.
Subsequently, the station 402 transmits a PS-Poll message 418 to the access point 404,
at 416. However, in contrast to the PS-Poll message 218 of FIG. 2, the PS-Poll message
418 may not include the station beacon sequence number 406 stored at the station 402.
In response to receiving the PS-Poll message 418, the access point 404 may transmit an
acknowledgement frame 422 to the station 402, at 420. The acknowledgement frame
422 may include the current beacon sequence number 408 stored at the access point 404
(shown in FIG. 4 as the AP-BSN 424 in the acknowledgement frame 422). The AP-
BSN 424 may identify or correspond to the current configuration of the access point
404.

[0069] At 426, the station 402 may receive the acknowledgement frame 422 and
determine whether the station beacon sequence number 406 corresponds to the access
point configuration that is identified by the current beacon sequence number 408. When
the current beacon sequence number 408 and the station beacon sequence number 406
have the same value, the station 402 may determine that the current configuration of the
access point 404 is the configuration identified by the station beacon sequence number
406 stored at the station 402. When the current beacon sequence number 408 and the
station beacon sequence number 406 do not have the same value, the station 402 may
determine that the current configuration of the access point 404 is not the configuration

identified by the station beacon sequence number 406 stored at the station 402.
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[0070] In response to determining that the current configuration of the access point 404
is not the configuration identified by the station beacon sequence number 406, the
station 402 may transmit an update request frame 430 to the access point 404, at 428. In
response to the update request frame 430, the access point may send update data, such
as one or more of the update messages 124, 128 described with reference to FIG. 1, to

the station 402.

[0071] Referring to FIG. 5, a block diagram of a particular embodiment of a station
operable to transmit configuration change messages to an access point according to
FIGs. 1-4 is disclosed and generally designated 500. The station 500 includes a

processor, such as a processor 510, coupled to a memory 532.

[0072] The memory 532 may be a non-transitory computer readable storage medium
that stores data (e.g., representative configuration data 562), instructions, or both. Ina
particular embodiment, the memory 532 may include instructions 552 that may be
executable by the processor 510 to cause the processor 510 to perform one or more
functions of the station 500. For example, the instructions 552 may include user
applications, an operating system, other executable instructions, or a combination
thereof. The instructions may be executable by the processor 510 to cause the processor

to perform at least a portion of the functionality described with respect to FIGs. 1-4.

[0073] The station 500 may include a transceiver 550 for sending and receiving signals
and/or data packets. For example, the station 500 may function as a transmitter when
the station 500 transmits frames (e.g., PS-Poll frames, trigger frames, frames requesting
buffered data, frames including uplink data, etc.), update request frames, or any other
data to an access point. As another example, the station 500 may function as a receiver
when the station 500 receives an acknowledgement frame, an update frame, or any other

data from the access point.

[0074] In a particular embodiment, the transceiver 550 may provide means for
transmitting a frame (e.g., a PS-Poll frame) from a station to an access point. The
transceiver 550 may also provide means for receiving an update frame from the access
point indicating at least one change in a configuration of the access point, in response to

the frame. The transceiver 550 may also provide means for receiving an



WO 2013/106449 PCT/US2013/020857

-03 -

acknowledgement frame including an updated beacon sequence number related to an
updated configuration of the access point in response to the frame. In a particular
embodiment, the processor 510 may provide means for determining whether a last
known configuration of the access point is identified by the updated beacon sequence

number.

[0075] FIG. 5 also shows a display controller 526 that may be coupled to the processor
510 and to a display 528. A coder/decoder (CODEC) 534 (e.g., an audio and/or voice
CODEC) may be coupled to the processor 510. A speaker 536 and a microphone 538
may be coupled to the CODEC 534. FIG. 5 also indicates that a wireless controller 540
may be coupled to the processor 510 and to the transceiver 550 (via a modem 541) that
is coupled to a wireless antenna 542. In a particular embodiment, the processor 510, the
display controller 526, the memory 532, the modem 541, the CODEC 534, the wireless
controller 540, and the transceiver 550 are included in a system-in-package or system-

on-chip device 522.

[0076] In a particular embodiment, an input device 530 and a power supply 544 are
coupled to the system-on-chip device 522. Moreover, in a particular embodiment, as
illustrated in FIG. 5, the display 528, the input device 530, the speaker 536, the
microphone 538, the wireless antenna 542, and the power supply 544 are external to the
system-on-chip device 522. However, each of the display 528, the input device 530, the
speaker 536, the microphone 538, the wireless antenna 542, and the power supply 544
can be coupled to a component of the system-on-chip device 522, such as an interface or

a controller.

[0077] It should be noted that although FIG. 5 depicts a wireless communications
device, the processor 510 and the memory 532 may be integrated into other devices,
such as a mobile device, a camera, a multimedia player, an entertainment unit, a
navigation device, a personal digital assistant (PDA), a fixed location data unit, a
computer (e.g., a tablet computer, a laptop computer, a desktop computer, a portable
computer, etc.), a media device, a router or gateway device, or another device

configured to wirelessly communicate data.
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[0078] Referring to FIG. 6, a block diagram of a particular embodiment of an access
point operable to transmit configuration change messages to a station according to FIGs.
1-4 is disclosed and generally designated 600. The access point 600 includes a

processor, such as a processor 610, coupled to a memory 632.

[0079] The memory 632 may be a non-transitory computer readable storage medium
that stores data (e.g., representative configuration data 672), instructions, or both. Ina
particular embodiment, the memory 632 may also include one or more registers
including flags 662 associated with corresponding stations in communication with the
access point 600. In a particular embodiment, the flags 662 may indicate that an

updated configuration of the access point 600 is to be transmitted to a station.

[0080] In a particular embodiment, the memory 632 may include instructions 652 that
may be executable by the processor 610 to cause the processor 610 to perform one or
more functions of the access point 600. For example, the instructions 652 may include
user applications, an operating system, or other executable instructions, or a
combination thereof. The instructions 652 may be executable by the processor 610 to
cause the processor 610 to perform at least a portion of the functionality described with

respect to any of FIGs. 1-4.

[0081] The access point 600 may include a transceiver 650 for sending and receiving
signals and/or data packets. For example, the access point 600 may function as a
transmitter when the access point 600 transmits signals and/or packets and may function
as a receiver when the access point 600 receives signals and/or packets. To illustrate,
the access point 600 may function as a transmitter when the access point 600 transmits
an acknowledgement frame, an update frame, or any combination thereof, to a station.
The access point 600 may also function as a receiver when the access point 600 receives
a frame (e.g., a PS-Poll frame, a trigger frame, a frame requesting data buffered at the
access point 600, a frame including uplink data, etc.), an update request, or any

combination thereof, from the station.

[0082] FIG. 6 also indicates that a modem 641 and a wireless controller 640 may be
coupled to the processor 610 and to the transceiver 650 that is coupled to a wireless

antenna 642. In a particular embodiment, the processor 610, the memory 632, the
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modem 641, the wireless controller 640, and the transceiver 650 are included in a
system-in-package or system-on-chip device 622. In a particular embodiment, a power
supply 644 is coupled to the system-on-chip device 622. Moreover, in a particular
embodiment, the wireless antenna 642 and the power supply 644 are external to the

system-on-chip device 622.

[0083] It should be noted that although FIG. 6 depicts a wireless communications
device, the processor 610 and the memory 632 may be integrated into other devices,
such as a mobile device, a camera, a multimedia player, an entertainment unit, a
navigation device, a personal digital assistant (PDA), a fixed location data unit, a
computer (e.g., a tablet computer, a laptop computer, a desktop computer, a portable
computer, etc.), a media device, a router or gateway device, or another device

configured to wirelessly communicate data.

[0084] In conjunction with the described embodiments, an apparatus is disclosed that
includes means for receiving a frame from a station at an access point, the frame
including a beacon sequence number identifying a last known configuration of the
access point that was known to the station prior to entering a lower power mode. For
example, the means for receiving may include a component of the access points 102,
104, and 106 of FIG. 1, the access point 204 of FIG. 2, the access point 304 of FIG. 3,
the access point 404 of FIG. 4, or the access point 600 of FIG. 6, the transceiver 650 of
FIG. 6, one or more other devices configured to receive a frame, or any combination

thereof.

[0085] The apparatus also includes means for determining whether a current
configuration of the access point is identified by the beacon sequence number received
from the station in the frame. For example, the means for determining may include the
processor 610 of FIG. 6, a component of the access points 102, 104, and 106 of FIG. 1,
the access point 204 of FIG. 2, the access point 304 of FIG. 3, the access point 404 of
FIG. 4, or the access point 600 of FIG. 6, the transceiver 650 of FIG. 6, one or more
other devices configured to determine whether a current configuration of the access

point is identified by a beacon sequence number, or any combination thereof.
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[0086] The apparatus includes means for transmitting an update frame that indicates at
least one difference between the current configuration and the configuration identified
by the beacon sequence number, in response to determining that the current
configuration is not identified by the beacon sequence number. For example the means
for transmitting the update frame may include a component of the access points 102,
104, and 106 of FIG. 1, the access point 204 of FIG. 2, the access point 304 of FIG. 3,
the access point 404 of FIG. 4, or the access point 600 of FIG. 6, the transceiver 650 of
FIG. 6, one or more other devices configured to transmit an update frame, or any

combination thereof.

[0087] In conjunction with the described embodiments, an apparatus is disclosed that
includes means for transmitting a frame from a station to an access point. For example,
the means for transmitting may include a component of the stations 110, 112, 114, and
116 of FIG. 1, the station 202 of FIG. 2, the station 302 of FIG. 3, the station 402 of
FIG. 4, or the station 500 of FIG. 5, the transceiver 550 of FIG. 5, one or more other

devices configured to transmit a frame, or any combination thereof.

[0088] The apparatus includes means for receiving an acknowledgement frame
including an updated beacon sequence number related to an updated configuration of
the access point in response to the frame. For example, the means for receiving the
acknowledgement frame may include a component of the stations 110, 112, 114, and
116 of FIG. 1, the station 202 of FIG. 2, the station 302 of FIG. 3, the station 402 of
FIG. 4, or the station 500 of FIG. 5, the transceiver 550 of FIG. 5, one or more other

devices configured to receive an acknowledgement frame, or any combination thereof.

[0089] The apparatus also includes means for determining whether a last known
configuration of the access point is identified by the updated beacon sequence number.
For example, the means for determining may include the processor 510 of FIG. 5, a
component of the stations 110, 112, 114, and 116 of FIG. 1, the station 202 of FIG. 2,
the station 302 of FIG. 3, the station 402 of FIG. 4, or the station 500 of FIG. 5, the
transceiver 550 of FIG. 5, one or more other devices configured to determine whether a
last known configuration of an access point is identified by an updated beacon sequence

number, or any combination thereof. The means for transmitting is further configured
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to transmit an update frame to the access point in response to determining that a last

known configuration of the access point is not identified by an updated beacon number.

[0090] Those of skill would further appreciate that the various illustrative logical
blocks, configurations, modules, circuits, and algorithm steps described in connection
with the embodiments disclosed herein may be implemented as electronic hardware,
computer software, or combinations of both. Various illustrative components, blocks,
configurations, modules, circuits, and steps have been described above generally in
terms of their functionality. Whether such functionality is implemented as hardware or
software depends upon the particular application and design constraints imposed on the
overall system. Skilled artisans may implement the described functionality in varying
ways for each particular application, but such implementation decisions should not be

interpreted as causing a departure from the scope of the present disclosure.

[0091] The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a software
module executed by a processor, or in a combination of the two. A software module
may reside in random access memory (RAM), flash memory, read-only memory
(ROM), programmable read-only memory (PROM), erasable programmable read-only
memory (EPROM), electrically erasable programmable read-only memory (EEPROM),
registers, hard disk, a removable disk, a compact disc read-only memory (CD-ROM), or
any other form of non-transitory storage medium. An exemplary storage medium is
coupled to the processor such that the processor can read information from, and write
information to, the storage medium. In the alternative, the storage medium may be
integral to the processor. The processor and the storage medium may reside in an
application-specific integrated circuit (ASIC). The ASIC may reside in a computing
device or a user terminal (e.g., a mobile phone or a PDA). In the alternative, the
processor and the storage medium may reside as discrete components in a computing

device or user terminal.

[0092] The previous description of the disclosed embodiments is provided to enable a
person skilled in the art to make or use the disclosed embodiments. Various
modifications to these embodiments will be readily apparent to those skilled in the art,

and the principles defined herein may be applied to other embodiments without
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departing from the scope of the disclosure. Thus, the present disclosure is not intended
to be limited to the embodiments disclosed herein but is to be accorded the widest scope
possible consistent with the principles and novel features as defined by the following

claims.
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WHAT IS CLAIMED IS:

1. A method comprising;:

transmitting a frame from a station to an access point, the frame including a
beacon sequence number related to a configuration of the access point;
and

in response to transmitting the frame, receiving an update frame from the access
point, the update frame indicating at least one change in the

configuration of the access point.

2. The method of claim 1, further comprising:

in response to transmitting the frame, receiving an acknowledgement frame
including an update bit field, wherein the update bit field indicates that
the update frame is available at the access point; and

receiving the update frame from the access point.

3. The method of claim 1, wherein the frame is transmitted to the access point in
response to the station transitioning out of a low power mode and wherein the low

power mode includes one of a sleep mode and a power off mode.

4. The method of claim 1, wherein the at least one change in the configuration
of the access point includes a channel change, an operating mode change, or any

combination thereof.

5. The method of claim 4, wherein the channel change includes a channel

switch or an extended channel switch.
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6. The method of claim 4, wherein the operating mode change includes
modification of enhanced distribution channel access (EDCA) parameters, modification
of a quiet information element, modification of a direct sequence spread spectrum
(DSSS) parameter set, modification of a contention-free (CF) parameter set,
modification of a frequency-hopping (FH) parameter set, modification of a high-

throughput (HT) operation element, or any combination thereof.

7. A method comprising;:

receiving a frame from a station at an access point, the frame including a beacon
sequence number identifying a last known configuration of the access
point that was known to the station prior to the station entering a low
power mode;

determining whether a current configuration of the access point is identified by
the beacon sequence number received from the station in the frame; and

in response to determining that the current configuration is not identified by the
beacon sequence number, transmitting an update frame that indicates at
least one difference between the current configuration and the

configuration identified by the beacon sequence number.

8. The method of claim 7, further comprising:

in response to determining that the current configuration is not identified by the
beacon sequence number, scheduling transmission of the update frame to
the station during a scheduled transmission time; and

transmitting the update frame to the station during the scheduled transmission
time, wherein the scheduled transmission time is a time when the station

is not in a sleep mode and is not in a power off mode.
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9. The method of claim 7, further comprising:

in response to determining that the current configuration is not identified by the
beacon sequence number, transmitting an acknowledgement frame
including an update bit field, wherein the update bit field indicates that
the update frame is available at the access point; and

transmitting the update frame to the station.

10. The method of claim 7, wherein the update frame is an expanded channel

switch announcement frame indicating a channel change of the access point.

11. The method of claim 7, wherein the update frame is a very high-throughput

(VHT) notification frame indicating an operating mode change of the access point.

12. A method comprising:

transmitting, from a station to an access point, a frame requesting data for the
station that is buffered by the access point; and

in response to transmitting the frame, receiving an update frame from the access

point indicating at least one change in a configuration of the access point.

13. The method of claim 12, wherein the frame comprises a power save polling

(PS-Poll) frame.

14. The method of claim 12, wherein the frame comprises a trigger frame that

causes the access point to send the data to the station.

15. The method of claim 12, wherein the frame includes uplink data sent from

the station to the access point.

16. The method of claim 12, wherein the at least one change in the
configuration occurred while the station was operating in a low power mode and

wherein the low power mode includes one of a sleep mode and a power off mode.
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17. The method of claim 16, wherein the at least one change in the
configuration of the access point includes a channel change, an operation mode change,

or any combination thereof.

18. A method comprising:

receiving a frame from a station at an access point, wherein the access point
includes a flags register that stores information associated with stations
that operate in an asynchronous mode;

determining whether the station operates in the asynchronous mode;

in response to determining that the station operates in the asynchronous mode,
determining whether information stored at the flags register that is
associated with the station indicates that an update frame is to be
transmitted to the station; and

in response to determining that the information indicates that an update frame is
to be transmitted to the station, transmitting the update frame to the
station, wherein the update frame indicates at least one change in a

configuration of the access point.

19. The method of claim 18, wherein the update frame includes a beacon

sequence number related to the configuration of the access point.

20. The method of claim 19, further comprising:
in response to determining that the information indicates that an update frame is
to be transmitted to the station, transmitting an acknowledgement frame

to the station.

21. The method of claim 18, further comprising clearing a flag corresponding to

the information after transmitting the update frame to the station.

22. The method of claim 18, further comprising refraining from transmitting the

update frame to the station until the station exits a sleep mode or a power-save mode.
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23. A method comprising:

transmitting a frame from a station to an access point;

in response to transmitting the frame, receiving an acknowledgement frame
including an updated beacon sequence number related to an updated
configuration of the access point;

determining whether a last known configuration of the access point is identified
by the updated beacon sequence number; and

in response to determining that the last known configuration of the access point
is not identified by the updated beacon number, transmitting an update

request frame to the access point.

24. The method of claim 23, further comprising receiving an update frame from
the access point indicating at least one change in the last known configuration of the

access point.

25. A method comprising:

receiving a frame from a station at an access point; and

in response to receiving the frame, transmitting an acknowledgement frame
including an updated beacon sequence number related to an updated

configuration of the access point.

26. The method of claim 25, further comprising:

in response to transmitting the acknowledgement frame, receiving an update
request frame from the station; and

transmitting an update frame to the station indicating at least one change in a last

known configuration of the access point that was known by the station.
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27. An apparatus comprising:
a processor; and
a memory storing instructions executable by the processor to:
initiate transmission of a frame from a station to an access point, the
frame including a beacon sequence number related to a
configuration of the access point; and
in response to transmission of the frame, detect receipt of an update
frame from the access point indicating at least one change in the

configuration of the access point.

28. The apparatus of claim 27, wherein the instructions are further executable
by the processor to:
in response to transmission of the frame, detect receipt of an acknowledgement
frame including an update bit field, wherein the update bit field indicates
that the update frame is available at the access point;
initiate transmission of an update request frame to the access point; and
in response to transmission of the update request frame, detect receipt of the

update frame from the access point.

29. The apparatus of claim 27, wherein the at least one change in the
configuration of the access point includes a channel change, an operating mode change,

or any combination thereof.

30. The apparatus of claim 27, wherein the processor is integrated into a mobile
device, a camera, a multimedia player, an entertainment unit, a navigation device, a

personal digital assistant (PDA), a portable computer, or any combination thereof.
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31. An apparatus comprising:
a processor; and
a memory storing instructions executable by the processor to:
detect receipt of a frame from a station at an access point; and
in response to receiving the frame, initiate transmission of an
acknowledgement frame including an updated beacon sequence

number related to an updated configuration of the access point.

32. The apparatus of claim 31, wherein the instructions are further executable
by the processor to:
in response to transmission of the acknowledgement frame, detect receipt of an
update request frame from the station; and
initiate transmission of an update frame to the station indicating at least one
change in a last known configuration of the access point that was known

by the station.

33. An apparatus comprising:

means for receiving a frame from a station at an access point, the frame
including a beacon sequence number identifying a last known
configuration of the access point that was known to the station prior to
the station entering a low power mode;

means for determining whether a current configuration of the access point is
identified by the beacon sequence number received from the station in
the frame; and

means for transmitting an update frame that indicates at least one difference
between the current configuration and the configuration identified by the
beacon sequence number, in response to determining that the current

configuration is not identified by the beacon sequence number.
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34. An apparatus comprising:

means for transmitting a frame from a station to an access point;

means for receiving an acknowledgement frame including an updated beacon
sequence number related to an updated configuration of the access point
in response to the frame; and

means for determining whether a last known configuration of the access point is
identified by the updated beacon sequence number,

wherein the means for transmitting is further configured to transmit an update
request frame to the access point in response to determining that the last
known configuration of the access point is not identified by the updated

beacon number.

35. A non-transitory computer-readable medium including program code that,
when executed by a processor, causes the processor to:
initiate transmission of a frame from a station to an access point, the frame
including a beacon sequence number related to a configuration of the
access point; and
in response to transmission of the frame, detect receipt of an update frame from
the access point indicating at least one change in the configuration of the

access point.

36. The non-transitory computer-readable medium of claim 35, further
comprising program code that, when executed by the processor, causes the processor to:
in response to transmission of the frame, detect receipt of an acknowledgement
frame including an update bit field, wherein the update bit field indicates
that the update frame is available at the access point;
initiate transmission of an update request frame to the access point; and
in response to transmission of the update request frame, detect receipt of the

update frame from the access point.
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37. The non-transitory computer-readable medium of claim 35, wherein the at
least one change in the configuration of the access point includes a channel change, an

operating mode change, or any combination thereof.

38. A non-transitory computer-readable medium comprising program code that,
when executed by a processor, causes the processor to:
detect receipt of a frame from a station at an access point; and
in response to receiving the frame, initiate transmission of an acknowledgement
frame including an updated beacon sequence number related to an

updated configuration of the access point.

39. The non-transitory computer-readable medium of claim 38, further
comprising program code that, when executed by the processor, causes the processor to:
in response to transmission of the acknowledgement frame, detect receipt of an
update request frame from the station; and
initiate transmission of an update frame to the station indicating at least one
change in a last known configuration of the access point that was known

by the station.
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W, FEAZ AN b T HE AR AR X B L 2 44 BN R I B R) ) I AT AR BT 1 52 1y I 1) 353 1)
FEIRAZ SR o ERITAT, 42 N 5P LA L v 1235 4 526 SR, L 42 1203 HH AR S A B ) %y
B AE N R B SRR A, BN AURT DAAR IR S ) i 8 KneE SE e A CRE, AT
BN ) MEE G s Fiir 2B ) (IRl (ACK) il 7EZsi Bl BIZ A Bmiig , 134 n]
DL I) 2 N s A% 326 B T SR g LB N R Bl i T [ 4t 325 12 B o o

[0046] &y TREUL, 25 HEN A 104 R PEELE A LRI R BERE S50 =0 114 1015 . 7E58
=k 114 A TS5 PRI A N AR 28 e N 05 104 M R AR E AR AL, S 2-3 Pl
W fE—4 L, BB AR SEEECE A . B, 35 8 N 5 104 1] LLA E
BTN 104 RS 5 = 114 ALt (R ) 8 AE 015 W 0] Be T B R ARk (H,
BAES ) o B8N 104 7] DB RS S B AT N A G TE B FRER . 76— St 9]
S RN R 104 T PLSCR Y AR B TAEE 1E, W LSRR E R, BT S . B
U, A5 AR A o] DU TE V) e s A T D) ¥ o 18 0 53 — 78], A B A8 A vl A0, G i 4
A EER N (EDCA) SIS FRERTE BT R G BEET409 4 (DSSS) AR 1I1E
MRS (CF) ZEUERIEML B (FH) SEUEERE L s A (HD #E TR B,
AT A

[0047] Wi FETCACE, 55 BN A 104 0] LB (040, S o ) FRINEE A
A104 B ATECE M EAR T A 5 o a0, ZEAE R N A 104 [RCE DLYe 7~ (5 T8 B AR ER
AT (a5 n] BAAE Xo W FAEBCE, 55 =8N s 104 ADREBAE bR 741 5 15 SUsifE
X+1 (fan, i) .

[0048]  7EZE —H A AL 104 AL BEAR AL Z AT, 56 =k 114 7] RE O 1 2l e DR D) Fe A
Ko B =0k 114 WAFAEFR7R 55 BN 104 AR AR 205 A X (15 K. 7658
Ul 114 ARAF R R X RO B0 N TR 5688 21 7 I oh 2 s AT AR =0 114 JE 26 —
FEN R 104 Wi G E . 7R3 =0 114 & T BARTh Z BT, 58 =0l 114 A BeAs i 21 2
TN 104 [WEE OB 7R =0k 114 B B R Th R R, AR AR S =k 114
AEHERR T F) S HR R AN A 104 IR E 2 ST 5 X AR E .« 7658 =0k
114 ¥ 8 H PAR T AL, A6 7028 8 N A 104 Ab B M BT Ebn 4 5 B X+ 1,
[0049]  7EZE —uk 114 28 i F P AR D) H AT, 55 =k 114 58 Z N 5 104 3875 5 o
I BT ERRIE K S N R 104 SR LG 5 =k 114 BRI PS-Poll W E 126,
VERN B WA 7T, 1V B AT DAELREAS A5 48 N sUK 2 80 e ik 45 b R ik e ot o - 7 — 1R 8 5K
A A, 12 BT ELRE AR = 114 R BN T 104 [ B ATRERS SR . AE— sk
W, PS—Poll VB 126 T AL FRAEAEAE S5 =0k 114 A BIERRFEA)S 127 (4, B X 1
fEARFA ) o PS-Poll VH & 126 A] LAHH 28 — 4 A\ AT 104 F210K

[0050] Wi W T AN ER =3k 114 203 PS-Poll W& 126, 55 2 N\ A 104 7] LA 52 PS—Poll
IS 126 TEFERIERS TS 127 (1, BAE X BERTS ) SRR T TR
LN T 104 Y AT E AR TS S (B, BAAE X+ BERTAS ) o WY THiE PS-Poll
S 126 PEREFIESST AT 127 WA bRRAPAE RS 8N i 104 2 YR E bR 7515
B RN T 104 AR AR ok 114 AR R 128, TR 128 n LRI F B
124 3 BT A5 5 S H E 124 s i AR E B .

[0051] 40, SEOBrVH S 128 Rl A 4EARIAEE BN 5 104 AT E T I — el E D24
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ERE S, AN EE AN SEEAE 7 55 8 A 104 FIZERTERE P — 842
LA . A6 — Szl , FOHE A 128 WIALRERR RS 58 R N A 104 (1L B AH S
T SEESIUE SEEE S TG B EX s, EHHEE 128 il n 5 8
AN B 104 L E AR 5 B o mi N TR FHH B 128, 28 =3 114 TR T HHE
128 HALFERIfE BRI UL E .

[0052] 75— SR, AR N AR X TR R S 128 BB Bl k78, 25 B N i 104 AT LA
[ 55 =k 114 AXonl CRon ) o IO LG SR (AN, Rk ) o 76— e S8
Jt ) BT ] DUFR AR AZ A AE S =0k 114 e ERRIT A5 127 BB bR TAAAETESE — &
AN B 104 ALY RIE AR T A o B, BE 347 1 58— {8 v] LY /R A7 A0 58—k 114 AR
FRIF S 127 SAERETES A 104 B FTHE AR 790 5 AHUC AL . SR 7 19 38 — {5 mT LA
FRANAFREAESE = 0h 114 KRB RRFA S 127 SAPAELESE R N 55 104 Ko F 9 mT S br P41 5
AN

[0053]  7F 55— e S b, SEHT A mT LAFR R 38 e N A 104 B ER IR —uk 114
(PR o B, BOHAL S —E TR/ 3 RN i 104 AN A B R IELA =0k 114 %R .
SR A BT DA R 3 BN 104 HOABRIR A58 =0 114 MR . £ e sl
b B AT DL AR B N i 104 AEIRCE AR ARG o 76 5 — S b iR T DL S AR
TR 104 KRR E AR AR S BT A FE R Z% (N, A% 108 2 — ) BIREIN B fER
TR =0k 114 % .

[0054] 5 =i 114 W] LAFZSCRA 0ot - s SEHIT o7 A9 1 B B — LI A2 5 Ao 72 SR 7
Bl B AR BT, B =l 114 A DAE S8 RN AL 104 AN ERIAZE 5 =0l 114 (1%L
i IF HLAE =k 114 n] DA RE A S5 DA T3 75— 02 SE A9 » 8 BB 9t 10 B R
TAHRT, 5 =k 114 W] DUREIR R (R DA D AR A, A o 114 BN A 104 B2 R
AR AES SR, B = 114 nT DL AR BN T 104 AR IEFRIR AR Lk 114 HER T
Bk B8 8N m 104 AR E AR E (Rt ) o B8 8 N5 104 n] L i+
PRk H B =k 114 R SEHTE SR A2 BB B (40, SO R 128) o 75— e St
i, B S TR B AR, iS5 TR S 124 1128 PR . AE A S siAh
7, BOFH E RSN (Hlhn, Mg 108 2 — ) BB B A AR =0k 114 %R .
[0055]  TEJLAE PS-Poll yH 8 126 FREIA/EAd 7058 =k 114 BB R A1) S 127, 58 — 8N
A 104 BEME R EAEFR RS BN A1 104 A B AR AL IR 5 BRI B B N 5 104 ) HR I 2R
=l 114 24 T 5 AR T X BRI, 28 8 AN R 104 Befg mn by T2 21| PS-Poll VH
JE 126 T ) 55 =l 114 H AR A bR B E AR A AR B BRI R 128,

[0056]  7E—RF 2 SEHER] A, 5t m] Lhiaj e N s ALkt (5, PS=Pol 1 g fid & o\ i =K T %
PR i R/ BB S AT RERR A Bt ) IR ELRT DA e Bz AL R SN S
28 HURT I B AT R 28 BB b e 21 5 BRI o 1200k W] B o 22 SE T PP 41 5 R T AR TR N A
Wi )G DA E . BB & B E b7 5 5 A bR R SRR G CABLE, Wi
sl 1] DA ) e N A 326 ORI SRt 82 N s R A ) 2600 o 326 BRI » 2% B i i s 12t i
[N S G EAEE P R 2D — AR

[0057] 4N AU R, SV uE 116 B] L% mo b e I BB 2 7 AR D i, 7028
VU3s 116 AbF S5 AR Th AT, 25 =8 AN 05 106 FIECE T RIS 0. 7658 —He A\ 5 106 [1)
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FLE IS B0C2 S5, S50 116 565 1R AR T A Bt IF FLI 55 =B A A 106 f£3% PS-Poll
WL 1300 25 = AN 106 TT LI PS—Poll 35 £ 130 36 [ 45 DU 116 F& 2L Hilkc i & 132,
TR B 132 WTALFR AR TR =2 A 106 1R Y AT 1K) 24 BT(E RRIF 41 5

[0058] Wi T4 W S M CIS Ko 132, 45 VU3t 116 7T LT 5 77 4% 70 55 DU 116 &b 143 b7 5
15 S 5HBGEE 132 AR UETEFRT S TR R EC B AR X Y. o PEAAAETE SR DU sl
116 LI5S SO R 132 F g iy 400 b0 S AR IR, 55 DU 116 7 L
SRS 116 ABES =HE A A 106 605 HTALE o (EAERE S IIEE 116 ALHOTTHR-01 5
W R 132 P AL (2 B (R 791 5 TR S S5 DY 116 7T LAR 2 5 U6 116 A 5
NS 106 [ HTRCE I AL PSS 116 BSR4 AR S DU 116
BERE AP A0 5 SR 132 TR RE IR S TS 4R 4105 AL RE, 55 DU %6 116 7] LI 6 =
B R 106 f32 SUPHERIME Rt )

[0059] WM T4 = HEA A 106 AbH25CR S BT iRt i, 55 = B A1 106 T LU 2% 5
B CRORHD) o SE=HEA LT 106 7 HLR6 0 ST SURT LA LS L3k 5070 L 128 AT ALL.
[0060]  /F & SEH ], 45 42 A\ A 106 AT A 146, 35 —H A 106 FZEnh A%
146 AIUNIS A5 — N i 102 B Z2h 35 140 PR A HESRAE . B0, 55 =8 A ki 106 A] LA
Cori1RI 108 HEACE SRR 116 103 =00, SUU 116 LSS BR(E, 3=
e\ 106 1] LUK 3 =50 A2 it A 2028 146 1, LA DUSE 116 55 =B A8 106 fki%
TG DB 116 HE 5% L PG 20 B S .

[0061] STt LM KO B 132 TR BRSO/ RS = BE AT 106 AbIKITT 407415, 25D
116 I (55 = HE A 4 106 ARHORC B AR L I 55 D036 116 7740 F-57 A Th it
PRI, 265 DYt 116 BEMS M 55 —#E A\ 51 106 H Bt &3 5B RN B F HLA =32\ 51106 fig
i AL BRI A £ 106 AL ERLAO S B IR ER. CRoRt) o

00621 222 ] 2, AE B N A 13 27 1) e L A At JEL I 7 R 2 S 91 £ 7% e
3 B — e 2 2 200, 7 2 th, o B T 3 202 FOBE AN 204, 7E—4% aE Se i b, B
A 204 ATLLE B 1958 R A5 104, ] 2 Fior, A 204 7] LLTAAE 24 B b e 71 2
BT, BN SRS (AP-BSN) ) 208+ 4 RTZ K7 5412 208 T LLER B2 A 204 [ 24 7
R o {E— 2 SEHEHI, 35 202 FTLUERA(ERIT A0S (WA, SHAFRRIFAS (S-BSN)) 206.
SEFRFES) 2 206 T LIKR ML 202 AN 5 204 55 CLANRRE .

[0063] 7L —INH], Wi fEhn 7415 206 )4 i B A X FF B4 ATEFRIT41'S 208 Wk
AR Xo 7E 210, 35 202 TTHEA BRI 205 202 40 F BRI ARBIRI , 7 212,
B\ 204 T LLE TR A 204 HIBE , FF B2 A BRIT 9 5 208 SOBSIE] X1, A
202 4b T F AR Th 2k 2, BT LAk 202 T B8 AT 20 82 A A 204 [RIFC B O A IR %0 (161
1n, A5 AR SR RS )

[0064]  fE 214, 3 202 M HER R ARTRAIA . B, 4E 216, 35 202 [ AL 204 fLi%
PS-Poll i )& 2180 PS-Poll JH & 218 A EAEAFt fE % 202 LI fEHR/PH1%5 206, £F 222,
B 5 204 T LG 202 0 PS-PoLL IS 218 B3 bR 515 206 2 45 47 Rt i
AR 204 ALBTARTERREAS 208 AHXTRY,

[0065] Ui B F-Hff 52 Wi (5 AR A1) 2 206 A5 24 B S bR FE 512 208 AN B, £E 224, 32 A\ 44
204 AL L EHT 234 (04, SEHHE 128) oSBT 234 HTALEE SRR 236, fEFEE
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S, SEE AR 236 TI AR AR IREE N A 204 (K Y RTECE P I — M EAS S EBE R E R,
EARENSEEAEM T SN A 204 [SERTECE (B4, RAFAELERS 202 40 F3h (s
FRIFE 206 FTbr iR ELE ) F R — DR EANSEEAR . 765 —SLHas +, 55 236
AIALFEAR IR S HE N AL 204 BRI B AH S BRI T A SEUE BOIUE S BEEAE B 1635
W) T, SR 236 Al AFETE RN A 204 FCE O o8 UM R i R TR 3 B
BTl 234, 3 202 W] AFE TS HT 234 AL RS 1 S HT B 236 SRIBMCHLELE (KRRt ) .
[0066]  7E—# S 1, 7 226, Fe N\ i 204 1] LA Y 8 2 015 b7 515 206 A5
BIERRITH5 208 AHXT AT )i 202 A& 0T 2280 ffo 228 IR FE TR R A7 fifi 753k 202
AERIEE(ERRITEH) S 206 215 SAEMETEEE N 5 204 b S RTEFRTH1'5 208 FHXF I (1) 58 57 A7
230 (1, AR ) o 40, SR 230 B A —{E 0] LAFR R A7 753k 202 AR 555457415 206
SRR S 204 ALY RTEFRE S S 208 AHUCEE . SH A7 230 145 A W] LAFE A7 1k
FES =0k 114 AW (EARP 515 206 S5 APA6CE 58 8 N\ i 104 A2 S /115 bR 7515 208 A
UCH.

[0067]  7F 232, 3} 202 7] LAFE AR 228 F-ff & BEFT A7 230 i 10 B R —EiE 2 5 —
o ESHAT 230 W0 E S —(E I, uh 202 W] AR E BN S 204 HY AT ECE /2 (AE A
Ul 202 MRS ERRF ST 206 FTARIRECE « 78 5 AL 230 4% B A AE R, 35 202 1]
DL SE N A 204 (K24 AT LB A 2 5 A AR 202 AL (K355 FR e 515 206 AR (KB E
Wi 15 -1 72 SE BT AT 230 AT B AR AR, £F 238, 3 202 W] LAIA BN A 204 135 5 A SR
K240, FEEE SR E 240 AT LAE SREEA S 204 X TG R (0, EEEE 124,128 2
— ) o AE 224, 55 =FEAN AL 106 T] LU R T 7ERE N T 204 AbICE BB IE SR 234 1A%k 5
Bt 234, ST 234 AIRALTSEE 1 HEARSEHIEE 124,128,

[0068] Rty i B+ HA 5 8 A FBHAY 230, 3 202 AT DURFRE BOIRA (B, 55 24K
DRSS APREANF PR ) LA BE N S 204 B SR 234 (14&45r, JF BN
204 A AEAG TR 228 2 5 H BhHbAL 2% 5 H T 234,

[0069]  Z% K 3, AEBE N s Rl 2 [RGB AR A0 1 B 1K 7 V16 ) — S 49 110 /s B e s
HOF HAk— R 2 0 300, LB 3 R, 78 HY T 0k 302 N AN 304, BN AN 304 ARG R R AT
1725 306, bra&?if74s 306 nf LUK 1 bRE&E A 748 142,

[0070] 7 308, 3 302 W[ LAtk N S AR D #e i x0, 7Euk 302 &b T 57 P AR Dh 8 ik, 78
310, 8\ 55 304 W] LUETCE A 304 HUELE . R4 us 302 4b T SR sh R 2L, A LLuk 302
A BEAA BRI N 5T 304 IRCE AR IE & (B an, (5 AR SRR B S ) o 18 312, %
A R 304 A LUK AR T A74 306 TP — DL AN BAIAA AL SRR 51— EE A4 B A
IR, (40, AL HER 302) 1] BEAA B Bl B AR KB AN A, 10225 B 1 BT RERE v
[0071]  7F 314, %k 302 A8 S B AR 385, Bl Jim, 76 316, 4 302 [ A\ sl 304 f&1%
PS-Poll jH )5 318. fE 320, A £ 304 A LLAE 302 B2t PS-Poll ¥ 318 i e n & 7
17 3% 306 53k 302 AHORBERI 4 H M2 e muh 302 AR i 304 (WL E 284k
(RIS Wi S T 2 i 302 B FRUCBZE AN, 7F 322, B2\ 05, 304 W] LAk 302 1% 5
T 324, SEFT 324 WALHE SRR 326, a1l B 1 A2 TR

[0072]  Z5 K] 4, AEBE N i RIS 2 [R) AR G B AR A0 1 JB 1K 7 V216 ) — S 49 (1 7R e e s
HOF HA— R ek 4000 2B 4 Fr, 79 HE T 0k 402 RN 05 404 40l 4 BT, BN A5 404
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A LA Y AT E RS TS 408 (B, B\ miAEAR T 45 (AP-BSN)) o “UETEFRT41'5 408
A AR T 404 (A RTBCE . 7R REE SR b, ul 402 W DL FE(EARIT 415 406 (4
W1, S EFRFES) S (S-BSN)) o Si(EFRFEH)'S 406 7] IFRIREL 402 408N 5 404 [ o
CAIACE

[0073]  FEZE—INA], Wi fE AR 7415 406 1] 4 i B A X FF B4 EHME FRIF 415 408 W1k
B R Xo 7E 410, 3k 402 7] HE N R PR Hp X, 7k 402 4b T 7 AR D B, 7F 412,
BN 404 AT DB N A 404 I E, I B AIEAR P4 408 IR X+1. K Ak
402 &b T AR Z ALK, i LAk 402 W RESA 214 A\ 55 404 FIBCE 2 AL s &n (41
U, A5 bRl FOBH R %) .

[0074] 1 414, %l 402 W H R S AR D) Zp0. BEJG, 6 416, 3l 402 i\ 1 404 53X
PS-Poll {H & 418. #R1fi, 5Kl 2 1 PS-Poll VH.&E 218 JERKTLL, PS-Poll jH & 418 Al A £y
FEAT A AE NG 402 Ab B35 5 AR T 4060 i i T8I0 F) PS-Poll 4 /8 418, 7 420, ¥\ 5
404 7] LA 3k 402 A5 TR BT 422, TR0 422 T AL RETEAE AEREN B 404 AL A RTE AR
F1)'5 408 (7 K] 4 Tho Ko 422 gy AP-BSN424) AP-BSN424 AJ LAFR IR R T-HE N
404 Y RTELE -

[0075]  7F 426, %f 402 7] LA IWCHISONT 422 FH#f e ih B AR 7415 406 25 5 M E bR 751
5 408 AR R N\ s BCEAXN N 72U AT EbRST 515 408 FIuki {5 b5 /7515 406 BAAHF
[RIAELIN 5 3t 402 AT DA E B N AL 404 B4 AT G B2 AR B 7R 0 402 A I E 45741 5 406
bR RIECE . 72 A RER 'S 408 FIBSEART41'S 406 ASHA AR RERT, 15 402 7]
DA 2 BN A 404 [ 24 BT B AS & F AR AR BE 402 AL IS SRR F2)'5 406 FTbRIRIIECE .
[0076] Wi T 2 B2\ i 404 Y RTECE AS & 55 AR 7515 406 FrbriRIfBLE , 76 428,
Yl 402 T LU N 404 4 3% BEH0E SR 430, Wi R T 5EHTE SRt 430, 3 N s AT L
402 RIEFFHEE, S HE | RN E 124,128 h—A s 4.

[0077] 25 5, 4R ] 1-4 BmT VB A T a8 O\ mi AR 26 c B Ab 71 B Bt R e S it
161 FRIHE &) 3k 23 T 34— M35 52 Sk 500, 35 500 AL FE AL PSS, i dn Rl & B A7 A% 28 532 [4Ab 7 28
510,

[0078]  f7fiti 2% 532 W] LA dE (0, AR ML B 2 562) Fr 4 ol W 3 (1 3E B
DU EHATRAFAEN TR 76— St b, A28 532 W ALHE ] AR BEAS 510 $hAT LUME
FFALFEER 510 AT 500 [1J— Ak E D IHREMTES 552, B4n, F84 552 AT ALHEH A A
PAE RS AL T HAT TR A s & . AW HAREERS 510 ST DUER A FE S AT S5 K
1-4 WER I TR R 2 b —3 5y

[0079] 3 500 ] ELHE A T AR IE A AE 5 0/ BEAR 2 IR AL 5506 121, 3k 500 T
DAZESE 500 [ N A3 (11, PS—Pol 1 by fis A il 175 3K BT G2 1 5040 10 ol 0 6 AT 8%
B B, S5 55 ) SETIE SR BT AT LA I 78 S R AL 4B R 5 — o, 1k 500 T
TE¥ 500 MFZ N A2 O SO 5 3o s BRAE ] LA 548 I 78 4 e d L

[0080]  7F — ¥ 52 S W ) b, Wi & ML 550 TJ LA T T A 1 3 N A AL T (A
PS—Poll il ) [ZE . R 550 I m] H Ak A A N sS 0 m B it R Fe 7R e N s 1)
BB 1) 22 D — AR SR e B SO AL 550 IE AT B A T e B T 12t i) L 4
SN SINE B EA R i E b5 5 O K e B . 7R e SEe) b

15



CN 104170435 A L) I - 11/13 B

FRAS 510 WU T E L R EF TS 2 TR ARG DA ERNRE.
[0081] 5 b N tH AT A R AL BEAS 510 DL AR 7R A% 528 IR /n i Hil 4y 526 dmhday /
fiEfig$s (CODEC) 534 (9 Wi & #3F1 / Bk CODEC) W] # A AL FEAY 510, 4475 7% 536 Fl
1% &) 538 IR & 22 CODEC534, ¥ 5 T T IRk il 45 540 n R A AL RS 510 LA
FBCR AL 550 ( 22 H AR TR 25 541) , IR AL 550 BERE A 2 IELREL 542, 16— e SL it
B, AR AR FEES 510 BRI HI S 526 AF RS 532 HIAAR U 2% 541.CODEC534 . To ek i4 hil #5
540 AR AL 550 UHEIE R AL B RS ERA WA 522

[0082]  {E— & S, i N e 530 FHELIR 544 # R & £/ L RGEA 522. IBAh,
FEREE SR, A 5 TR TRV, S g 528 BT AT 4% 530,375 #% 53616 15 538 Lk
Rk 542 FIHYR 544 76 E R BE4 522 AN AR, Ton2% 528 5 N 4% 530 47 2%
5361 ] 538 TR EL 542 FIHLIE 544 PR —E WG 2 0 E R4 522 4L,
e B A

[0083]  WiZyEE, BARIKE 5 4 T IRLR (S WA, (HALIE 3 510 A7 2% 532 1] 4 £E Ak
B H A B &, W R B A AL 2 BEAR IR A L R T SR A D B B
(PDA) - [ 52 47 B H ¥ 5 o0 VN (Bl an P AR VS AL B RS & S AE 5
HAHIES ) AR A% L % RS M DG 4% Bl I 1 I e 2 A TR B 1 S — W 4%
[0084]  Z% [ 6, 4 Kl 1-4 HAT e E FH T 1r) b AR 0 L B AR AL T B B N A o Sl
1 FRIHE B 0t 23 T 40— MR 52 600 F2 N 55 600 A0 FEALFLES , & WIHE & B 2% 632 il
2 610,

[0085]  f7fiti # 632 T LUZAPAEEHE (5, FQ 3 M FL & 408 672) Fia 2 5OX 9 & I HERR S
TR AL AT A T AE— R LR, 74 2% 632 I ] R4 5 15 [FHe N i 600 15
(9555 3l AH DG IR (AR 7 662 I — DB E AT 738 . (E—REE L) 1, hr i 662 nl e~z
AN 600 [ 28 BT BB BEAAL I 45

[0086]  {E—1 52 SEHE B T, 74k 2% 632 ML R HALFLES 610 AT LA I3 AL H2E 610 4
FTHEN 5600 (—ANEZ D IhEERITE 4 652, B0, $54 652 nl G5 ' N BR1E R4 B
HAb T PATHEA B A . T84 652 ] AL RS 610 PAT LM S AL FEEE 610 AT T
1-4 P E—E /R DR 2 b — 43

[0087]  #52 \ £ 600 WAL FH T R A RHLE 50 / BB 73 A ORI 6500 4, 82\
2600 AEFE N 5600 FEIE (55 A/ 5oy 4L o] 78 4 R AL, F HAERR N A5 600 Blifs 5 Al /
BT N RT 78 4B L. S T AU, BN A5 600 T ZEBE £ 600 [ 3k A& 26 #f i 5 Bt sk
HATATA G 78 R F AL N A 600 BT FERE N s 600 Mt FEoT (451 41, PS—Pol1 i,
fih A 1 SR AE B N ST 600 ARG (FIECH (il LS AT R B A B, 25 ) L ERTIA SR
SR HATATAL A B 78 4 8L

[oos8] K 6 ibFe s T VAHIME A 2S 641 FITCE #5425 640 n PR & 2 A0 HE 25 610 Ak &
HL 650, ZH KRN 650 PEEE 4 F LR LR 642, 16452 SLHEm F, AL FESE 610 /7 fif5e
632 I HlfE 2 641, LB Hil2s 640 FUBUANL 650 MHELE RAH Ik i LRG3 % 622
W AE R E SEHE P, B 644 RS B A LRGSR 6220 IEAL, £E R E SEHER R, 8
ERRER 642 FNHLYR 644 &b T E RS 1e#% 622 AN

[0089]  NiZyE R, HANKE 6 % T JRL RS WA, (HALTEAY 610 A7 A% 632 1] 4 £ ik
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B HAL B A& H, W R B A& L 2 BRI VR OR BRos . A I NS B B
(PDA) « [ 72 A7 B2 B oo o FEHL (B ARHEAL R BRI S & T EAL 45X
THEENLEE ) O 2%« 4% Fh 28 B S 132 4% B 0 B T 4k A% 3 Bl 1 o — e 4%

[0090]  Z5& PRI S, 2~ 7 — P&, HOAHE T 7R R N fUAL Ak B2 o 1 2
B WAL FE AR I AR UE NI DD Z A BT DRz N s B S ORI B S bR
S N, EH TR E T EREE 1 RE A 102,104 F1 106 FIA A, B 2 1N
204 FIZEA, B 3 I N R 304 AL, B 4 B N i 404 4, B0 6 BIEE N A1 600 (14
7, Bl 6 e R AL 650, BB e fomi i — A~ sk 2 A Hof B 2%, SRR FTA 5

[0091] %% & AL 5 FH 1 22 A6 2T Fh M AZ b B SR A A b 7 51) 5 R A5 bR TR N A1)
YRTECE R 1, %A T E R B AR K 6 AL AS 610, B L H N 102,104
1106 AL, B 2 N 204 BIZEE, B3 RN R 304 AL, B 4 RN A 404 1
A, B 6 [ N i 600 2, B 6 SR 650, Bt B R 2 15 b8P 51 5 2 S bR IR
SRS ATRCE B — A B A HoAh B 2%, BT A S

[0092] % AL HE A T W N T 02 15 b 7 40 5 A B RS TG B A R TR R M AT B
SEWTA) 5 b IR BCE 2 TR 2> — 28 5 I SE T I K B 9 2, 2 THA5 38 BT
o ) 2 B AL TR 19 N A 102,104 F 106 FZEA:, B 2 99 N S 204 R4, B 3 )
PN R 304 ALPE, B 4 B A R 404 BIALA, BB 6 I A s 600 (4L, B 6 I AL
650, it & Ak 18 SEFTI K — A ek 2 A HoAh B 2%, BT A5

[0093]  Z5& Ptk () SE e, 23 T — Mg, HoA A A T ANk [n e N AR AT
A, % TAEE AR E AT ARG 1A as 1100112114 F1 116 fZ 4, 1B 2 1l 202 444,
3 1l 302 (R, B 4 1l 402 (44, B 5 [k 500 HIZ44, B 5 CR L 550, i
B SAR IR — B AN AR A, BT S

[0094] 1% &0 HE A B o B iz il (1AL HE SN AU TR L B AR XM E S
FR P55 RO 255 B o 94, 12 P TR Chf oot () 25 B T ARG P 1Al 11041124114 1
116 FIZ1, B 2 [k 202 FIZ 4, B 3 sk 302 K24, B 4 ik 402 BIZ4, BE 5 [
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