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A particular 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

[57] | Abstract: 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.
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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 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.

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.

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



10

15

20

25

30

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 flags register 142 to the first value. In a particular embodiment, whether
a configuration changeis “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.

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.

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
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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.

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 messagel24 may include information that identifies all of or a predetermined
set of parameter values associated with the configuration of the first access point 102.
In yet another embodiment, the update messagel24 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 message124 in response to receiving the update message124.

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.

In a particular embodiment, the update message124 may be a frame that is

compatible with IEEE 802.11ah wireless networks, such as one or more frames
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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.

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 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.

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.

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 apower 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
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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 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.

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
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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.

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).

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.

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
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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.

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 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.

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.

In another particular embodiment, the second access point 104 may

transmit an acknowledgement frame (not shown) to the third station 114 instead of or
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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 bitmay
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.

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 secondaccess 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 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.

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
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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 sfation 114.

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.

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 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.

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.
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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.

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.

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.

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
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transmits a message to the third access point 106 indicating that the fourth station 116

is ready to receive the data.

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
detefmine 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.

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.

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.
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‘ 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.

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.

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 indiéates 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
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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.

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.

Alternately, in response to the update bit 230 having the second value, the
station 202 may remain in an active state (i.c., 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.

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.
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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 moreentries
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.

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.

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 sequence number 406 may identify a last known
configuration of the access point 404 that is known to the station 402.

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.
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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.

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.

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.

In response to determining that the current configuration of the access

point 404 is not the configuration identified by the station beacon sequence number
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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.

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.

The memory 532 may be a non-transitory computer readable storage
medium that stores data (e.g., representative configuration data 562), instructions, or
both. In a 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.

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.

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

23



10

15

20

25

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.

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.

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.

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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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.

The memory 632 may be a non-transitory computer readable storage
medium that stores data (e.g., representative configuration data 672), instructions, or
both. In a 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.

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.

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.

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
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antenna 642. In a particular embodiment, the processor 610, the memory 632, the
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.

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

deviceconfigured to wirelessly communicate data.

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.

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
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configuration of the access point>is identified by a beacon sequence number, or any

combination thereof.

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.

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.

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.

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. S, a component of the stations 110, 112, 114, and 116 of FIG. 1, the station 202
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SYSTEMS AND METHODS TO TRANSMIT CONFIGURATION CHANGE
MESSAGES BETWEEN AN ACCESS POINT AND A STATION 7¢

L Field

change messages between an access point and a station.

1L Description of Related Art

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.

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 occurred, the station may transition to a low power mode
(e.g., a sleep mode). At a 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
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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 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.

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.

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).
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In the alternative, the processor and the storage medium may reside as discrete

components in a computing device or user terminal.

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
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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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.

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.

. Summary

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, 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
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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.

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.

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.

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.

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

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.

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.

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.
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In another particular embodiment, an apparatus includes a processor and a
memory storing instructions executable by the processor. The instructions are
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.

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.

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.

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
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frame, to detect receipt of an update frame from the access point indicating at least

one change in the configuration of the access point.

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.

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.

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.

1V.  Brief Description of the Drawings

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;

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;

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;

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;
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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

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,

V. Detailed Description

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.

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
wireless 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).

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 apower 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
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CLAIMS:

1. A method comprising:

receiving a first beacon frame at a station prior to entering into a low power mode,

wherein the first beacon frame is configured to indicate first configuration parameters associated
with an access point;

in response to transitioning out of the low power mode, transmitting, from the station to
the access point, a frame requesting updated configuration parameters included in a beacon
frame missed by the station while the station was operating in the low power, wherein the frame
includes information associated with the first configuration parameters received from the access
point prior to the station entering into the low power mode;

in response to transmitting the frame, receiving an update frame from the access point
when the first configuration parameters are different than current configuration parameters
associated with the access point, the update frame configured to indicate a change in at least one
of the configuration parameters associated with the access point; and

updating configuration parameters at the station based on the change in the at least one
of the configuration parameters.

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.

3. The method of claim 1, wherein the low power mode includes one of a sleep mode and a
power off mode, and wherein the information associated with the first configuration parameters
includes a beacon sequence number associated with the first beacon frame, and wherein the first
configuration parameters are different than the current configuration parameters when the
beacon sequence number is different than a current beacon sequence number associated with a
current beacon frame.

4, The method of claim 1, wherein the change in the at least one of the configuration
parameters occurs while the station was operating in the low power mode, and wherein the
change in the at least one of the configuration parameters includes a channel change, an
operating mode change, or a combination thereof, and wherein the channel change includes a
channel switch or an extended channel switch.

30
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5. The method of claim 1, wherein the frame comprises a power save polling frame.

6. The method of claim 4, wherein the operating mode change includes at least one of
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, and modification of a high-throughput (HT) operation element.

7. A method comprising:

transmitting a first beacon frame to a station prior to the station entering into a low
power mode, wherein the first beacon frame is configured to indicate first configuration
parameters associated with an access point;

in response to transitioning out of the low power mode, receiving, at the access point, a
frame requesting updated configuration changes included in a beacon frame missed by the station
while the station operated in the low power mode, the frame including information associated
with the first configuration parameters; and

in response to determining that the first configuration parameters are different than
current configuration parameters associated with the access point, transmitting to the station an
update frame configured to indicate a change in at least one of the configuration parameters
associated with the access point.

8. The method of claim 7, further comprising:

in response to determining that the first configuration parameters are different than the
current configuration parameters associated with the access point, 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.

9. The method of claim 7, further comprising:

in response to determining that the first configuration parameters are different than the
current configuration parameters associated with the access point, 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.
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10. The method of claim 7, wherein determining that the first configuration parameters are
different than the current configuration parameters includes comparing a beacon sequence
number associated with the first configuration parameters to a current beacon sequence number
associated with the current configuration parameters.

11. The method of claim 7, wherein the update frame is an expanded channel switch
announcement frame indicating a channel change of the access point or a very high-throughput
(VHT) notification frame indicating an operating mode change of the access point.

12. The method of claim 7, wherein the frame is received from the station in response to the
station transitioning out of an asynchronous low power mode.

13. The method of claim 7, wherein the current configuration parameters are stored at the
access point prior to receipt of the frame from the station.

14. A method comprising:

in respanse to transitioning out of an low power mode, transmitting, from a station to an
access point, a frame requesting updated configuration changes included in a beacon frame
missed by the station while the station operated in the low power mode, wherein the frame
includes information associated with first configuration parameters received at the station from
the access point prior to the station entering into the low power mode;

in response to transmitting the frame, receiving an update frame from the access point
when the first configuration parameters are different than current configuration parameters
associated with the access point, wherein the update frame is configured to indicate a change in
at least one of the configuration parameters associated with the access point; and

updating configuration parameters at the station based on the change in the at least one
of the configuration parameters.

15, The method of claim 14, wherein the configuration parameters are different than the
current configuration parameters when a first beacon sequence number associated with the first
configuration parameters is different than a current beacon sequence number associated with
the current configuration parameters.
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16. The method of claim 14, wherein the frame comprises a power save polling (PS-Poll)
frame or a trigger frame that causes the access point to send data to the station.

17. The method of claim 14, wherein the frame includes uplink data sent from the station to
the access point.

18. The method of claim 14, wherein the change in the at least one of the configuration
parameters occurs while the station was operating in the low power mode and wherein the low
power mode includes one of a sleep mode and a power off mode.

19. The method of claim 14, wherein the change in the at least one of the configuration
parameters includes a channel change, an operating mode change, or a combination thereof,
wherein the channel change includes a channel switch or an extended channel switch, and
wherein the operating mode change includes at least one of 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, and
modification of a high-throughput (HT) operation element.

20. A method comprising:

receiving, at an access point from a station, a frame requesting updated configuration
changes included in a beacon frame missed by the station while the station operated in a low
power mode, wherein the frame includes information associated with first configuration
parameters sent to the station from the access point prior to the station entering into a low power
mode; and

in response to determining that the first configuration parameters are different than
current configuration parameters associated with the access point, transmitting an update frame
to the station, wherein the update frame is configured to indicate a change in at least one of the
configuration parameters associated with the access point.

21. The method of claim 20, wherein the update frame includes a current beacon sequence
number associated with current configuration of the access point, and further comprising
incrementing, at the access point, the current beacon sequence number in response to an
additional configuration change of the access point.
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22. The method of claim 20, further comprising clearing a flag corresponding to information
associated with the station after transmitting the update frame to the station.

23. The method of claim 20, further comprising refraining from transmitting the update frame
to the station until the station exits a sleep mode or a power-save mode.

24, The method of claim 21, further comprising:

in response to determining that a beacon sequence number is not the same as the current
beacon sequence number, transmitting an acknowledgement frame that includes the current
beacon sequence number to the station, wherein the beacon sequence number is associated with

the first configuration parameters sent to the station prior to the station enteringinto a low power
mode.

25. A method comprising:

in response to transitioning out of a low power mode, transmitting, to an access point, a
frame requesting updated configuration changes included in a beacon frame missed by a station
while the station operated in the low power mode;

in response to transmitting the frame, receiving an acknowledgement frame configured
to indicate information associated with current configuration parameters of the access point; and

in response to determining that a change in the configuration parameters of the access
point occurred while the station operated in the low power mode, transmitting an update request
frame to the access point;

receiving an update frame from the access point in response to transmitting the update
request, the update frame configured to indicate a change in at least one of the configuration
parameters of the access point; and

updating configuration parameters at the station based on the change in the at least one
of the configuration parameters.

26. The method of claim 25, wherein the frame comprises a power save polling (PS-Poll)
frame having a shorter length than a probe request frame.

27. A method comprising:
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receiving, at an access point from a station, a frame requesting updated configuration

parameters included in a beacon frame missed by the station while the station was operating in
a low power mode;

in response to determining that the station operates in a low power mode, transmitting
an acknowledgement frame that includes a configuration change indictor, the configuration
change indicator configured to indicate that current configuration parameters associated with the
access point are different than first configuration parameters sent to the station from the access
point prior to the station entering into the low power mode; and

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

in response to receiving the update request frame, transmitting an update frame to the
station indicating a change in at least one of the configuration parameters of the access point.

28. The method of claim 27, wherein the configuration change indicator further indicates that
a beacon sequence number associated with a current confirmation parameters is not the same as
a beacon sequence number sent to the station from the access point prior to the station entering
into the low power mode.

29. An apparatus comprising:
a processor; and
a memory storing instructions executable by the processor to:

in response to transitioning out of a low power mode, initiate transmission, to an access
point, of a frame requesting updated configuration parameters included in a beacon frame missed
by a station while the station was operating in the low power, the frame including information
associated with first configuration parameters received at the station from the access point prior
to the station entering the low power mode; and

in response to transmission of the frame, detect receipt of an update frame from the
access point when the first configuration parameters are different than current configuration
parameters associated with the access point, the update frame indicating a change in at least one
of the configuration parameters associated with the access point; and

updating configuration parameters at the station based on the change in the at least one
of the configuration parameters.
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30. The apparatus of claim 29, 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.

31. The apparatus of claim 29, wherein the processor is integrated into at least one of a
mobile device, a camera, a multimedia player, an entertainment unit, a navigation device, a
personal digital assistant (PDA), and a portable computer.

32. An apparatus comprising:
a processor; and
a memory storing instructions executable by the processor to:

detect, at an access point, receipt of a frame requesting updated configuration
parameters included in a beacon frame missed by a station while the station was operating in a
low power;

in response to determining that the station operates in an low power mode, initiate
transmission of an acknowledgement frame that includes information associated with current
configuration parameters of the access point;

in response to transmission of the acknowledgement frame, detect receipt of an update
request frame from the station when the current configuration parameters are different than first
configuration parameters sent to the station from the access point prior to entering into the low
power mode; and

in response to receiving the update request frame, transmitting an update frame to the
station indicating a change in at least one of the current configuration parameters associated with
the access point.

33. The apparatus of claim 32, wherein the first configuration parameters are different than
the current configuration parameters when a beacon sequence number associated with the first
configuration parameters is not the same as a current beacon sequence number associated with
the current configuration parameters.
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34, An apparatus comprising:

means for receiving, at an access point, a frame requesting updated configuration’
parameters included in a beacon frame missed by a station while the station was operating in a
low power mode, the frame including information associated with first configuration parameters
sent to the station from the access point prior to the station entering a low power mode;

means for determining that the station has operated in the low power mode; and

means for transmitting, in response to determining that the first configuration
parameters are different than current configuration parameters associated with the access point,
an update frame that indicates at least one difference between the current configuration
parameters and the first configuration parameters.

35. An apparatus comprising:

means for transmitting, in response to transitioning out of a low power mode, a frame
from a station to an access point, the frame requesting updated configuration parameters
included in a beacon frame missed by the station while the station was operating in the low
power;

means for receiving an acknowledgement frame that includes a configuration change
indictor, the configuration change indicator configured to indicate that current configuration
parameters associated with the access point are different than first configuration parameters
received at the station from the access point prior to the station entering into the low power
mode; and

wherein the means for transmitting is further configured to transmit an update request
frame to the access point based on the configuration change indicator.

36. A non-transitory computer-readable medium including program code that, when
executed by a processor, causes the processor to:

in response to transitioning out of a low power mode, initiate transmission, from a station
to an access point, a frame requesting updated configuration parameters included in a beacon
frame missed by the station while the station was operating in the low power, the frame including
information associated with first configuration parameters received at the station from of the
access point prior to the station entering into the low power mode;

in response to transmission of the frame, detect receipt of an update frame from the
access point when the first configuration parameters are different than current configuration
parameters associated with the access point, the update frame configured to indicate a change
in at least one of the configuration parameters of the access point; and
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updating configuration parameters at the station based on the change in the at least one
of the configuration parameters.

37. The non-transitory computer-readable medium of claim 36, 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.

38. A non-transitory computer-readable medium comprising program code that, when
executed by a processor, causes the processor to:

detect, at an access point, receipt of a frame requesting updated configuration
parameters included in a beacon frame missed by a station while the station was operating in a
low power mode;

in response to determining that the station operates in a low power mode, initiate
transmission of an acknowledgement frame that includes information associated with current
configuration parameters associated with the access point;

in response to transmission of the acknowledgement frame, detect receipt of an update
request frame from the station when the current configuration parameters are different than first
configuration parameters sent to the station from the access point prior to the station entering
into the low power mode; and

in response to receiving the update request frame, transmitting an update frame to the
station indicating at least one change in the configuration parameters associated with the access
point.

39. The non-transitory computer-readable medium of claim 38, wherein the current
configuration parameters are stored at the access point prior to the receipt of the update request
frame from the station.
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