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GENERATE A FRAME WITH AN INDICATION OF A REQUESTED
UNAVAILABLE DURATION, WHEREIN THE REQUESTED UNAVAILABLE
DURATION COMPRISES AN AMOUNT OF TIME FOR A DEVICE TO BE
UNAVAILABLE TO COMMUNICATE WITH THE APPARATUS
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OUTPUT THE FRAME FOR TRANSMISSICGN

FIG. 7

interface for outputting the frame.
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MAXIMUM AWAY DURATION

CLAIM OF PRIORITY UNDER 35 UL.C, 8119

[0601] The present Application for Patent claims benefit of U.S. Provisional Patent
Application Serial No. 61/988,867, filed May 5, 2014, and U.S. Apphlication No,
14/703,849, filed May 4, 2015, both of which are bhereby expressly mcorporated by

reference in their entirety.
BACKGROUND
Field of the Invention

{6602} Certain aspects of the present disclosure generally relate to wircless
comruunications and, more particularly, to device power managernent with support for a

max away duration {MAD) element.

Relevant Background

{8803} Wircless communication networks are widely deployed to provide various
comruunication services such as voice, video, packet data, messaging, broadcast, ete.
These wircless networks may be mmltiple-access networks capable of supporting
multiple users by sharing the available network resources. Examples of such multiple-
access networks include Code Division Multiple Access (CDMA) networks, Time
Division Multiple Access (TDMA) networks, Frequency Division Multiple Access
{(FDOMA) networks, Orthogonal FDMA (OFBMA) networks, and Single-Carrier FDMA
(SC-FDMA) networks.

[8004] In order to address the desire for greater coverage and increased
communication range, various schemes are being developed. Ope such scheme s the
sub-1-GHz frequency range {e.g., operating in the 902 - 928 MHz range in the United
States) being developed by the Instituie of Electrical and Electronics Engineers (IEEE)
802.11ah task force. This development is driven by the desire to utilize a frequency
range that has greater wircless range than other IEEE 802.11 groups and has lower

obstruction losses,
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[S)

SUMMARY

LY Certatn aspects of the present disclosure provide an apparatus for wireless
commmnications. The apparatus typically includes a processing system configured to
generate a frame with an indication of a requested unavaudable duration, wherein the
requested unavailable duration comprises an amount of time for a device to be
unavailable to cornmunicate with the apparatus and an  interface  for outputting  the

frame.

{0606 Certain aspects of the present disclosure provide an apparatus {or wireless
communications. The apparatus typically includes an interface for receiving a frames
fromn a plarality of devices with indications of requested unavailable durations and a
processing system configured to determine, based on the requested unavailable
durations, an amount of tirne for the apparatus to be unavailable to communicate with

the devices and to take one or more actions based on the determination,

{8087} Certain aspects of the present disclosure provide a wmethod for wireless
communications by an apparatus, The method typically includes generating a frame
with an indication of a requested unavailable duration, wherein the requested
unavailable duration comprises an amount of time for a device to be unavailable to

comruunicate with the apparatus, and outputting the frame for transmission.

RS Certatn aspects of the present disclosure provide a wethod for wireless
communications by an apparatus. The method typically includes recetving frames from
a plurality of devices with madications of requested unavailable durations, determining,
based on the requested unavailable durations, an amount of time for the apparatus to be
unavailable to commumnicate with the devices, and talang one or more actions based on

the determination,

{0609] Certain aspects of the present disclosure provide an apparatus {or wireless
comnmunications. The apparatus typically includes means for gencrating a frame with
an indication of a requested unavailable duration, wherein the requested unavailable
duration comprises an amount of time for a device to be unavailable to communicate

with the apparatus, and means for outputting the frame for transmission,



WO 2015/171576 PCT/US2015/029189

(2

[80616] Certatn aspects of the present disclosure provide an apparatus for wireless
comnmunications. The apparatus typically includes means for receiving frames from a
plurality of devices with indications of requested unavailable durations, weans for
determining, based on the requested unavailable durations, an amount of time for the
apparatus to be unavailable to communicate with the devices, and means for taking one

or more actions based on the determination.

{8611} Certain aspects of the present disclosure provide a station. The station
typreally mcludes at least one antenna, a processing system configured 1o generaie a
frame with an indication of a requested unavailable duration, wherein the requeste

unavailable duration comprises an amount of time for a device to be unavailable to
comruunicate with the apparatus, and a transmitter for transmutting the frame via the at

least onc antenna,

{8612} Certain aspects of the present disclosure provide an access point. The access
point typically mnchudes at least one antenna, an interface for receiving framcs, via the at
feast one antenna, from a plurality of devices with indications of requested unavailable
durations, and a processing system configured to determine, based on the requested
unavailable durations, an amount of time for the apparatus to be unavailable to
comnmmunicate with the devices and to take ome or more actions based on the

determination.

{0613} Certain aspects of the present disclosure provide a computer program
product for wireless communications by an apparatus. The computer program product
typically includes a computer readable medium having instructions stored thercon for
generating a frame with an indication of a requested unavailable duration, wherein the
requested unavailable duration comprises an amount of time for a device to be
unavailable to communicate with the apparatus, and outputting the frame for

{ransmission,

{8814} Certain aspects of the present disclosure provide a computer program
product for wireless comrmunications by an apparatus. The computer program product
typicaily inchides a computer readable medium having imstructions stored thereon for
receiving frames from a plurality of devices with indications of requested unavailable

durations determining, based on the requested unavailable durations, an amount of time
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for the apparatus to be unavailable to communicate with the devices, and taking oue or

more actions based on the determination.

{8815 Certain aspects alse provide various methods, apparatuses, and computer
program products capable of performing operations corresponding to those described

above.
BRIEF DESCRIPTION OF THE DRAWINGS

[8015] So that the manner in which the above-recited features of the present
disclosure can be understood in detail, a more particular description, briefly summarized
above, may be had by reference to aspects, some of which are llustrated in the
appended drawings. |t is to be noted, however, that the appended drawings illustrate
ouly certain typical aspects of this disclosure and are therefore not to be considered

limiting of its scope, for the description may admit to other equally effective aspects.

{8817} FIG. 1 illustrates a diagram of an cxample wireless commmunications

network, 1n accordance with certain aspects of the present disclosure,

{0618] FIG. 2 illustrates a block diagram of an cxample access point and user

terminals, in accordance with certain aspects of the present disclosure.

{8019] FIG. 3 illustrates a block diagram of an example wireless device, in

accordance with certain aspects of the present disclosure.

{0620 FIG. 4 illustrates an example tree structure of a relay system, in accordance

with certain aspects of the preseut disclosure,

{0621} FIGs. S and 6 illustrate exarople structares for specitying a maximum away

duration (MAD}, in accordance with certain aspects of the present disclosure.

{0622} FIG. 7 illustrates a block diagramy of example operations for wireless

comruunications, n accordance with certain aspects of the present disclosure.

{8623} FIG. 7A illustrates example means capable of performing the operations

shown in FiG. 7.
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18624} FIG. 8 ilustrates a block diagram of example operations for wireless

communications, in accordance with certain aspects of the present disclosure.

{08825 FIG. 8A illustrates example means capable of performing the operations

shown in Fi(. R,

{8626} FIGs. 9 and 10 illustrate example cxchanges between a station and an access

point, tn accordance with certain aspects of the present disclosure.
DETAILED DESCRIPTION

{06827} Aspects of the present disclosure provide wechanisms involving certain
sclective transmission mechanisms, such as an association process between stations
(“STA”Y and access points (“AP”). By requesting a maximum Livae an access point is

unavailable, a station may be able to help ensure certain latency requirements are met.

{8628} Various aspects of the discloswre are described more fully hercinafter with
veference to the accompanying drawings. This disclosure may, however, be embodied
in many different forms and should not be construed as Hmited to any specific structure
or function presented throughout this disclosure. Rather, these aspects are provided so
that this disclosure will be thorough and complete, and will fully convey the scope of
the disclosure to those skilled in the art. Bascd on the teachings herein one skilied i the
art should appreciate that the scope of the disclosure is intended to cover any aspect of
the disclosure disclosed herein, whether implemented independently of or combined
with any other aspect of the disclosure. For example, an apparatus may be implemented
or a method may be practiced using any number of the aspects set forth herein. In
addition, the scope of the disclosure 1s mtended to cover such an apparatus or method
which is practiced using other structure, functionality, or structure and functionality in
addition to or other than the various aspects of the disclosure set forth herein. 1t should
be understood that any aspect of the disclosure disclosed herein may be embodied by

one or more elements of a clamm.

{08629} Although particular aspects are described herein, many variations and
permutations of these aspects fall within the scope of the disclosure.  Although some
benefits and advantages of the preferred aspects are mentioned, the scope of the

disclosure 18 not ntended to be limited to particular bencfits, uses, or objectives.
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Rather, aspects of the disclosure are intended to be broadly applicable to different
wireless technologies, system configurations, networks, and transmission protocols,
some of which are illusirated by way of example in the figures and in the following
description of the preferred aspects, The detailed description and drawings are merely
iitustrative of the disclosure rather than limiting, the scope of the disclosure being

defined by the appended claims and equivalents thereof.
AN EXAMPLE WIRELESS COMMUNICATION SYSTEM

{8036] The technigues described herein may be used for various broadband wireless
commmunication systems, including commmunication systems that are based on an
orthogonal multiplexing scheme. Examples of such communication systers wnclude
Spatial Division Multiple Access {(SDMA), Time Division Multiple Access (TDMA},
Orthogonal Frequency Division Mulliple Access (OFDMA) systers, Single-Carrier
Frequency Division Multiple Access (SC-FDMA) systems, and so forth. An SDMA
system may uiihize sufficiently different directions to simmultancously transmit data
belonging to multiple user terminals. A TDMA system may allow multiple user
terminals to share the same frequency channel by dividing the transmission signal into
different time slots, each time slot being assigned to different user terminal.  An
OFDMA system utilizes orthogonal frequency division multiplexing (OFDM), which is
a wodulation technigue that partitions the overall system bandwidth into multiple
orthogonal sub-carriers. These sub-carriers may also be called tones, bins, etc. With
OFDM, cach sub-carrier may be independently wmodulated with data.  An SC-FDMA
system may utilize interleaved FDMA (JFDMA) to transmit on sub-carriers that are
distributed across the system bandwidth, localized FDMA (LFDMA) fo transnut on a
block of adjacent sub-carriers, or enhanced FDMA (EFDMA)} to transmit on multiple
blocks of adjacent sub-carmers. In general, modulation symbols are sent i the

frequency domain with OFDM and 1o the timae domain with SC-FDMA.

{0631} The teachings hercin may be incorporated nto (e.g., mplemented within or
erformed by} a varicty of wired or wircless apparatuses {¢.g., nodes). In some aspects,
a wireless node implemented in accordaunce with the teachings herein roay comprise an

access point or an access terminal,
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[0632] Au access point ("AP”) may comprise, be implemented as, or known as a
Nede B, Radio Network Controller ("RNC”), evolved Node B (eNB), Base Station
Controller (“BSC”), Base Transcetver Station (“BTS”), Base Station (Y"BS”),
Transceiver Function ("TF”), Radio Router, Radio Transceiver, Basic Service Set
(“BSS”), Extended Service Set (“ESS™), Rado Base Station (“RBS”), or some other

terminology.

[8033] An access termunal (“AT”) may comprise, be implemented as, or known as a
subscriber station, a subscriber unit, a mobile station (MS), a remote station, a remote
terminal, a user ternunal (UT), a user agent, a user device, user equipment (UE), a user
station, or some other terminology. In some implementations, an access terminal may
comprise a celhular telephone, a cordless telephoune, a Session Initiation Protocol (“SIP”)
phone, a wireless local loop ("WLL} station, a personal digital assistant (“"PDA™), a
handbeld device having wircless connection capability, a Station (*STA”), or some
other suitable processing device connected to a wireless modem. Accordingly, one or
more aspects taught hercin may be incorporated into a phone (¢.g., a cellular phone or
smart phone}, a computer {e.g., a laptop}, a tablet, a portable communication device, a
portable computing device (e.g., a personal data assistant), an ontertainment device
{e.g., a music or video device, or a satellite radio), a global positioning system (GPS)
device, or any other suitable device that is configured to communicate via a wireless or
wired mediura.  In sowe aspects, the node 8 a wireless node. Such wireless node may
provide, for example, connectivity for or to a network (e.g., a wide arca network such as

the Internet or a cellular network) via a wired or wircless communication link,

{8634] FIG. 1 illustrates a multiple-access multiple-input multiple-output (MIMO)
system 100 with access points and user termunals. For simplicity, only one access point
110 1s shown in FIG. 1, An access point 1s generally a {ixed station that comnmunicates
with the user terminals and may also be referred to as a base station or some other
terminology. A user terminal may be fixed or mobile and may also be referred to as a
mobtle station, a wireless device, or some other terminology. Access pont 110 may
communicate with one or more user terminals 120 at any given moment on the
downlink and uplink. The downlink (i.¢., forward link} 1s the communication hink from
the access point to the user terminals, and the uplink (ie., reverse lnk) i3 the

communication link from the user terrmnals to the access point. A user terminal may
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also commumcate peer-to-peer with another user termival. A systern controller 130

couples to and provides coordination and control for the access points,

{8635} While portions of the following disclosure will describe user terminals 120
capable of communicating via Spatial Division Multiple Access (SDMA), for certain
aspects, the user terminals 120 may also include some user terminals that do not support
SDMA. Thus, for such aspects, an AP 110 may be configured to communicate with
both SDMA and non-SDMA user terminals. This approach may conveniently allow
older versions of user terminals (“legacy” stations} to remain deployed n an enterprise,
extending their useful lifetime, while allowing newer SDMA user terminals to be

mntroduced as deemed appropriate,

{89836} The system 100 employs multiple transmit and multiple receive antennas for
data transtmission on the downlink and uplink. The access pomnt 110 is equipped with

N

o Antenmas and represents the multiple-input (M) for downlink transmissions and
the multiple-output (MO} for uplink transmissions. A set of K selected user terminals
120 collectively represents the multiple-output for downlink transmissions and the
multiple-input for uplink transmissions.  For pure SDMA, it 1 desired to have
N ., > K >1 if the data symbol streams for the K user ternunals are not multiplexed in

" an

code, frequency or time by some means. X may be greater than Nap if the data

symbol streams can be multiplexed using TDMA technique, different code channels
with CDMA, disjoint sets of subbands with OFDM, and so on. Each selected user
terminal transmits user-specific data to and/or receives user-specific data from the
access point.  In general, cach selected user torminal may be equipped with one or
multiple antennas (ie., &V, 21). The K selected user terminals can have the same or

ditferent number of aniennas.

{8837 The SDMA system may be a time division duplex (TDD} system or a
frequency diviston duplex (FDD) system. For a TDD systers, the downlink and uplink
share the same frequency band. For an FDD system, the downlink and uplink use
different frequency bands. MIMO systermn 100 may also utilize a single carrier or
multiple carriers for transmission. Hach user terminal may be equipped with a single
antenna {e.g., in order to keep costs down) or muliiple antennas {e.g., where the

s s a e mee b parted). The system 100 may also be a TDMA system if the



WO 2015/171576 PCT/US2015/029189
9

user terroinals 120 share the same frequency channel by dividing trausmission/reception

into different time slots, each time slot being assigned to different user terminal 120,

{8838 FIG. 2 illustrates a block diagram of access point 110 and two user terminals

T

120m and 120x in MIMO system 100. The access point 110 is equipped with &,

antennas 224a through 2241 User terronal 120m 18 equipped with N, ,, aotennas

252ma through 252mu, and user terminal 120x is eguipped with & ., . antennas 252xa
2 Hi X

through 252xu. The access point 110 is a transmitting entity for the downlink and a
receiving enlity for the uplink. Fach user terminal 120 18 a transmitiing entity for the
uplink and a receiving entity for the downlink. As used herein, a “transmitting entity” s
an independently operated apparatus or device capable of transnutiing data via a
wireless chanmel, and a “‘receiving entity” is an independently operated apparatus or
device capable of receiving data via a wireless channel. In the following description,
the subscript “dn” denotes the downlink, the subscript “up” denotes the uplink, N, user
terminals are selected for simultancous transmussion on the uplink, Ny, user terminals
are selected for simultaneous trapsnussion on the downlink, N, may or may uwot be
equal to Ny, and N, and Ny, may be static values or can change for each scheduling
interval. The bearn-steering or some other spatial processing technique may be used at

the access point and user terminal.

18039} On the uplink, at each user termunal 120 selected for uplink transmission, a
transmit {TX)} data processor 288 receives traffic data from a data source 286 and
control data from a coutroller 280, TX data processor 28R processes (e.g., encodes,
mterleaves, and modulates) the traffic data for the user terminal based on the coding and
moduolation schemes associated with the rate selected for the user terminal and provides
a data symbol stream. A TX spatial processor 290 performs spatial processing on the

data symbol stream and provides N transmit symbol streams for the N

e i, m

antenmas, Each transmitter unit {TMTR} 254 receives and processes {e.g., converts to
analog, amplifies, filters, and frequency upconverts) a respective transmit symbol

uplink

atres srarato o 3 %) A anamitte ta 7 cavide A
stream to generate an uplink signal. N, transmitier units 254 provide N, .

signals for transmussion from N

: e . .
Vit m ADLENNAS 252 to the access point.
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[8040] N,y user terminals may be scheduled for simultaneous transmission on the
uplink., Each of these user terminals performs spatial processing on its data symbol

stream and tfransmits its set of transtit symbol streams on the uplink to the access point.

{8841} At access point 110, N antennas 224a through 224ap reccive the uplink

signals from all N, user terminals transmitting on the uplink. Each antenna 224
provides a received signal Lo a respective recetver anit (RCVR) 222, Each recetver unit
222 performs processing complementary to that performed by transmitter unit 254 and
provides a received symbol stream.  An RX spatial processor 240 performs receiver

spatial processing on the N, recerved symbol streams from N, receiver unils 222

and provides N, recovered uplink data symbol sireams. The receiver spatial processing
is performed in accordance with the channel correlation matrix inversion (CUMI),
minimum mean square crror {(MMSE), soft interforence cancellation (SIC), or some
other technigue. Each recovered uplink data symbol stream is an estimate of a data
symbol stream transmitted by a respective user terminal. An RX data processor 242
processes {¢.g., dernodulates, dewnterleaves, and decodes) each recovered uphink data
symbol stream in accordance with the rate used for that stream to obtain decoded data.
The decoded data for cach user ternunal may be provided to a data sink 244 for storage

and/or a controller 238 for further processing.

{5042} On the downlink, at access point 110, a TX data processor 210 receives
traffic data from a data source 208 for N, user terminals scheduled for downlink
trausmission, control data from a countroller 230, and possibly other data from a
scheduler 234, The various types of data may be sent on different transport channels.
TX data processor 210 processes (e.g., encodes, wmterleaves, and modulates) the trathic
data for each user ternunal based on the rate selected for that user terminal. TX data
processor 210 provides Ny, downlink data symbol streams for the Ny, user terminals, A
TX spatial processor 220 performs spatial processing (such as a precoding or
beamforming, as described in the present disclosure} on the Ny, downlink data symbol
streams, and provides N

qp bransmit symbol streams for the N antennas. EHach

transmitter unit 222 rececives and processes a respective fransmit symbol streamn to

generate a downlink signal. N, transmitier units 222 providing N, downlink signals

ap

for transmission from Nap antennas 224 to the user terminals.
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0043 At ecach user terminal 120, N

N antonnas 252 receive the I"vrap downlink
signals from access point 110, Each recetver unit 254 processes a recetved signal from
an associated antenna 252 and provides a received symbol stream.  An RX spatial
processor 260 performs receiver spatial processing on N, . received symbol streams

ut m

from N, receiver units 254 and provides a recovered downlink data symbol stream

for the user terminal. The receiver spatial processing is performed in accordance with
the CCMI, MMSE or somue other technique. An RX data processor 270 processes (¢.g.,
demodulates, deinterleaves and decodes}) the recovered downlink data symbol strean: to

obtain decoded data for the user terminal,

[8044] At cach user terminal 120, a channel estimator 278 estimates the downlink
chaunne! response and provides downlink channel estimates, which may include channel
gain estimates, SNR estimates, noise variance and so on. Simularly, a channel estimator
228 estimates the uplivk channel response and provides uplink channel estimates.
Controller 280 for each user terminal typically derives the spatial filter matrix for the
user terminal based on the dowunlink channel response matnix Hy,,, for that user
terminal. Controller 230 derives the spatial filter matrix for the access point based on
the effective uplink chanuoel response matrix . Controller 280 for each user
terminal may send feedback information {e.g., the downlink and/or uplink eigenvectors,
eigenvalues, SNR cstimates, and so on) to the access point. Controllers 230 and 280
also control the operation of various processing units at access pout 110 and user

terminal 120, respectively.

{08845} FIG. 3 illustrates various components that may be utilized in a wireless
device 302 that may be employed within the MIMO system 100, The wircless device
302 is an example of a device that may be configured to implement the varicus methods
described herein.  The wireless device 302 may be an access point 110 or a user

termyinal 120,

{8046} The wireless device 302 may include a processor 304 which controls
operation of the wireless device 302, The processor 304 may also be referred to as a
central processing uwoit (CPU}.  Mewory 306, which may wmclude both read-only
memory {ROM} and random access memory (RAM), provides instructions and data to

the processor 304, A portion of the memory 306 may also inchude von-volatide randoru
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access merory (NVRAM).  The processor 304 typically performas logical and
arithmetic operations based on program instructions stored within the memory 306. The
mstructions n the memory 306 way be exccutable to implement the methods deseribe

herein,

{66847} The wireless device 302 may also include a housing 308 that may include a
transmitter 310 and a recciver 312 to allow transmission and reception of data between
the wireless device 302 and a remote location. The transmitter 310 and receiver 312
may be combined into a transceiver 314, A single or a plurality of transmit antennas
316 may be attached to the housing 308 aud electrically coupled to the trausceiver 314,
The wireless device 302 may also include (not shown} muitiple transmitters, multiple

receivers, and multiple transcetvers,

18048} The wireless device 302 may also include a signal detector 318 that may be
used in an cffort to detect and quantify the level of signals received by the transceiver
314. The signal detector 318 may detect such signals as total encrgy, energy per
subcarrier per symbol, power spectral density and other signals. The wireless device

302 may also include a digital signal processor (DSP) 320 for use n processing signals,

{0649} The various components of the wireless device 302 may be coupled together
by a bus systern 322, which way mclade a power bus, a control signal bus, and a status

signal bus in addition to a data bus.

{8859 In a relay system utilizing low power devices as relays, it may be desirable
to allow relays to enter a low power mode (e.g., sleep with one or more cormponents
powered down} whenever possible to reduce power consumption. Further, to keep costs
down, it may be desirable to use relays with only limited memory, Thus, a relay may be
able to buffer only a small amount of data, and may need to forward the data before

being able to receive more.

{8851} In a multi-hop relay system, such as that shown in FIG. 4, this may present
some challenges on how to conserve power-and still ensure devices are awake at
appropriate times to relay data. In general, all relays 430 (R1-R5) between an AP 410
and a teaf 8STA 420 may need to be able to exit a low power state {(awaken) quickly, in

order to transmit {relay} data in small chunks.
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[0652] Techuiques presented heretn may be considered part of a power savings
protocol that achieves the above two goals, allowing devices to conserve power and
operate with linuted amount memory.  According fo certain  aspects, various
mechanisms already defined in certain standards (e.g., 802.11 ah), for use in direct
communications between an AP and stations, may be modified and extended for use i

relay systems.

{0853] In various systems, such as IEEE 802.11ah, there may be motivations to
utilize relay devices 430 between access points (APs) 410 and stations 420, For
example, the use of relays may be desirable because, even with a polential increase

downlink (DL} range with 900MHz {(or other “sub-1GHz) carrier, it may not be
sufficient in applications with remote sensors or scenarios with obstructions in AP to
STA path. On the uplink, a STA may have substantially lower transmit power than an

AP, so the STA may not be able to reach the AP,

IREY Key Characteristics of such systems may include the use of a multi-hop relay
using a tree structure, as shown in FIG. 4. A relay-node may be formed by any suitable
entity, such as a non-AP-STA (e.g., any station that lacks the ahility to act-or is not
currently acting-as an AP) that connects to a parent node or an AP-STA that aliows
association by child nodes. Node-to-node security may be ensured, for example, by the
configuration of PSK between each pair of nodes. Relay nodes may support 4-address
format with backward learning bridge. In some cases, automatic configuration and re-
configuration may be achieved, for example, with a relay vode able to attach to a better

"parent node.” A relay node may, thus, monitor the health of the link to a parent node.

{8655} A relay node may also be configured to enter a low power state (¢.g., a sleep
mode with radio components powered down) in order to conserve battery power, In
some cases, a relay node may be configured with schednled wakeup periods, during
which the relay node may transmit and receive data. To conserve power, however,
rather than exit the low power state each wakeup period, a relay may decide to exit the
low power state only when one or more conditions are met {¢.g., when there has been an

wdication there is data for the relay node to transmit or receive).

{8836] Some stations may be sensor devices. Sensor and non-sensor stations may

have different requirements and there may be benefit for providing different access
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parareters (via different EDCA parameter sets). Such seusor devices may be battery or
powered wircless sensing devices.  As sensor devices may be sensitive to power
consumption, sensor devices may also be configured to enter a low power state in order
to conserve battery power, thus it may be preferable to configure such devices with
EDCA paramcter sets that gives them priority over other types of devices {e.g., devices
that are not as sensttive to power consumption. APs may be configured to support

sensor only stations, non-sensor stations, and for both.

{8857} An AP may also be configured to enter a low power state {(¢.g., 8 doze mode
with radio componenis powered down} in order {0 counserve battery power. In some
cases, an AP may be configured with scheduled wakeup periods, during which the AP

may transmit and recetve data.

{0658} In general, au AP and STA way perform simular {e.g., symmetric or
complementary)} operations. Therefore, for many of the techniques described herein, an
AP or STA may perform similar operations, To that end, the following description will
sometimes refer to an “AP/STA” to reflect that an operation may be performed by
either. Although, it should be understood that even if only “AP” or “STA” 1s used, it

does not mean a corresponding operation or mechanism is limited to that type of device.
MAXIMUM AWAY DURATION (MAD)

{0659} In some systems, an AP/STA may be out of reach of a device or group of
devices to receive or transmit at certain intervals for various reasons. For example, a
device may be i a low power siate {e.g., sloop or doze} or a list of devices may be
indicated in a restricted access window (RAW}.  Various other scenarios may also arise

where a device is unavatlable to another device.

{0666} Whatever the reason, it may be desirable o ensure such unavailable
durations are not so long latency requirements are not met. For example, stations may
have uplink latency requircments that might be difficult to meet if a device is

unavaiable for a doration greater than the latency requirement.

{0861} Aspects of the present disclosure may help ensure such latency requirements

are met by allowing a device to communicate a desired maximum unavailable duration
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for a device, referred to herein as a roaxumum away duration (MAD). Such a MAD may

be requested 1n a frame, for example, during association.

{8862 As noted above, an association request frame may contain elements defining
characteristics of the sending device. However, current structures may not allow a
device to specify the maximum time the station can be out of reach for a device to send
or receive. Various devices may need o commmunicate or send an update at a particular
rate {e.g., once every 10 mulliseconds). In some cases, this uplink latency requirement

may be critically important {¢.g., a heart rate monitor).

{8663} Aspects of the present disclosure, however, may provide signaling
mechanisms to enable a device to specily the maximum titoe the station may be out of
reach for the device. A station may be out of reach for a device for various reasons
mcluding operating in other channels, dozing/sleeping, or operating in other RAWs, A
MAD element may be utilized to indicate the uplink latency requirement of a particular

device.

{8064} FIG. § illustrates an example of a MAD eclement 500 for inclusion in an
association request/response frame body, in accordance with certain aspects of the
present disclosure. The MAD clernent 500 may be included m various association
frames including, but not houted to association request/respouse, re-association

cquest/response, probe request/response, and disassociation frames.

[{8065] FI1G. 6 illustrates an example structure of a MAD element field 600, in
accordance with certain aspecis of the present disclosure,  As illustrated, the structure
600 may mclude an element 1D, length, and maxtmum away duration fields. The
maximum away duration ficld within the MAD clement indicates the duration that the
station may be out of reach for the device and has a unit of microseconds. The element
ID field identifies the element as a MAD clement and the length ficld mdicates the

tength of the elemeut.

{0666} FIG. 7 illustrates example operations 700 for wireless communications by an
apparatus, in accordance with aspects of the present disclosure. The operations 700

may be performed by an apparatus, such as a siation, acting as a sensor device.
} o =
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{0667} Operations 700 roay begin at 702, by generate a frame with an indication of
a requested unavailable duration, wherein the requested unavailable duration comprises
; . { o SN 5 N 3 ~ ’ 1ot
an amount {e.g., a maximum) of time for a device to be unavailable to communicate

with the apparatus. At 704, the apparatus outputs the frame for transmission.

[0068] FIG. 8 is a block diagram of operations 800 for wireless communications by
an apparatus, in accordance with aspects of the present disclosure. The operations 800

may be performed by an apparatus, such as an access point.

{0669] Operations 800 may begin at 802, by receiving frames from a plurality of
devices with an indication of a requested unavatlable duration. At 804, the apparatus
determines, based on the requesied unavailable durations, an amount of time for the
apparatus to be unavailable to communicate with the devices. At 806, the apparatus

takes one or more actions based on the deterrnination.

[8470] In some cases, a requested unavailable duration may be determined based oun
latency requirements for transmissions from the apparatus to the device. The request
may be sent in 4 frame during an association procedure. In some cases, an access point
may send a response frame comprising an indication of whether the access point accepts
or rejects the requested unavailable duration. For example, an access point with a
scheduled 50 ws sleep interval may reject a requested MAD witerval of 30 ms. o some
cascs, the response frame comprises an indication of an unavailable duration suggested
by the access pownt. For example, the access point with the scheduled 50 ms sleep
interval may respond to the requested MAD by rejecting the requested duration and
suggesting a 50 ms interval. The station may accept this suggested duration by sending

a request with that value, or, alternatively, send a request with another value.

18071} An access point may also take action to ensure it is not unavailable for a
duration corresponding to a mininum MAD recetved from any of a sct of stations {¢.g.,
this may ensure all requirements are met), The actions may include, for example,
sctting the duration of a low power state or duration of RAW involving the stations.
The AP may update its MAD value as the hst of associated stations (and/or the

requested MAD values} change.

18072} Based on the MAD value, an AP may control the duration an AP i

variety of reasons, such as an AP PM mode, Sub-channel
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Selective Transmussion (SST) operation, Sectorized Operation, or any other operations
that may result in the AP being unavailable for all or a group of devices, including the
cug the AP received the MAD element from. As noted above, such an unavailable
duration may be limited to the minimum of the MAD times received by STAs outside of

the group.

{8673} FIGs. 9 and 10 dlustrate an example exchange between a station 902 and
access point 904, in accordance with aspects of the present disclosure. As illustrated in
FIG. 9, the station 902 may request a maxumum unavatiable value, and the access pomt
904 may respond, accepting or rejecting the request,  As tlusirated in FIG. 10, in some
cases, when the AP rejects a request for a first maximum unavailable value, the AP may
suggest a second maximum unavailable value, The station 302 may then send a request
with this second maximum unavailable value, if, for example, the second maximum
unavailable value is acceptable to the station. Alternatively, the station may request a

different maximum unavailable value.

[0874] The varipus operations of methods described above may be performed by
any suitable means capable of performing the corresponding functions. The means may
include various hardware and/or software component(s) and/or module(s), including,
but not limited to a circuit, an application specific integrated circuit {ASIC), or
processor, Generally, where there are operations tlhustrated w figures, those operations
may have corresponding counterpart means-plus-function components with similar
numbering.  For example, operations 700 aud 800 illustrated wn FIGs., 7 and 8

correspond to means 700A and 800A illustrated in FIGs. 7A and &A, respectively,

[0875] For example, means for transmitting may comprise a transmitter {e.g., the
transmitter unit 222} and/or an antenna(s) 224 of the access point 110 illustrated in FIG,
2 or the transmitter 310 and/or antenna(s) 316 depicted in FIG. 3. Means for receiving
may comprise a receiver {e.g., the receiver unit 222} and/or an antenna(s} 224 of the
access point 110 dlustrated m FIG. 2 or the recetver 312 and/or antennads) 316 depicted
in FIG. 3. Means for processing, means for determining, means for detecting, means for
scanning, means for selecting, or weans for termnating operation way comprise a
processing system, which may include one or more processors, such as the RX data
processor 242, the TX data processor 210, and/or the controller 230 of the access point

P60 iHnctenind Ge BHE Y~y the processor 304 and/or the DSP 320 portrayed i FIG. 3.
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{0676} According to certain aspocts, such means may be implemented by processing
systems configured to perform the corresponding functions by implementing various
algorithms {e.g., n hardware or by executing software instructions) described above for
performing fast association. For example, means for determining and means for taking
action may be muplemented by a processing system performing an algorithm, means for
generating a frame may be implemented by a processing system performing an
algorithm that generates a frame with an indication of a requested unavailable duration
or a frame indicating acceptance or rejection of the unavatlable duration, while means
for cutputting may be implemented by a processing system performing an algorithm
that takes, as input, the response frame for transmission and outputs structures for
transmission by, for cxampie, a transmitter, while means for taking one or more actions
may be implemented by a processing system perforruing an algonthm that takes, as
input, a determination and performs one or more actions based on the determination,
while means for controlling may be implemented by a processing system that controls

various aspects related to the duration an apparatus may be unavailable.

{0877 As used herein, the term “determining” encompasses a wide variety of
actions. For example, “determuining” may include calculating, computing, processing,
dertving, wvestigating, looking up {(e.g., looking up in a table, a database or another data
structure), ascertaining and the like. Also, “determining” may include receiving {e.z.,
recelving mformation), accessing {¢.g., accessing data 1o a mewory) and the hike. Also,

“determining” may include resolving, selecting, choosing, establishing and the like.

{8678] As used herein, the term recetver may refer to an RF recetver (e.g., of an RF
tront end) or an mnterface (e.g., of a processor) for recetving structures processed by an
RF front end {c.g., via a bus). Similarly, the term transmitter may refer to an RF
transmitter of an RF front end or an interface (e.g., of a processor) for outputting

structures to an RF front end for transmission (e.g., via a bus).

{0679} As used herein, a phrase reforring to “at least one of” a list of erns refers to
any combination of those items, including single members. As an example, “at least
one of) a, b, or ¢ 1s wtended to cover @, b, ¢, a-b, a-¢, b-¢, and a-H-¢, and a-h-¢, as well
as any combination with multiples of the same element {(¢.g., ¢-a, a~a-a, a-a-b, a-a-c, a-

b-b, a-c-c, b-b, b-b-b, b-b-c, c-c, and c-¢-¢ or any other ordering of g, b, and ¢},
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[8080] The various tllustrative logical blocks, modules and circuits described 1o
connection with the present disclosure may be tmpiemented or performed with a general
purpose processor, a digital signal processor (IISP), an application specific integrated
circuit {ASIC), a field programmable gate array (FPGA) or other programmable logic
device (PLD), discrete gate or transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions deseribed herein. A general-
PUIPOSC processor may be a microprocessor, but in the alternative, the processor may be
any commercially available processor, controller, microcontroller, or state machine. A
processor may also be implemented as a combination of computing devices, e.g., a
combination of 4 DSP and a microprocessor, a plurality of microprocessors, one ot

MOTe MICToProcessors in conjunction with a DSP core, or any other such configuration.

{0881} The steps of a method or algorithm described in connection with the present
disclosure may be embodied directly in hardware, i a software module executed by a
processor, or in a combination of the two. A software module may reside in any form
of storage medium that 1s known in the art, Some exaraples of storage media that may
be used include random access memory (RAM), read only memory (ROM), flash
memory, EPROM memory, EEPROM memory, registers, a hard disk, a removable disk,
a CD-ROM and so forth. A software module may comprise a single instruction, or
many instructions, and may be distributed over several different code segments, among
differcut prograrus, and across multiple storage wedia. A storage wediom may be
coupled to a processor such that the processor can read information from, and write
nformation to, the storage medium. In the alternative, the storage modium may be

integral to the processor.

{6082} The methods disclosed herein comprise one or more steps or actions for
achicving the deseribed method. The method steps and/or actions may be interchanged
with one another without departing from the scope of the claims. In other words, unless
a specific order of steps or actions is specified, the order and/or use of specific steps

and/or actions may be modified without departing from the scope of the clairus.

{9683} The tfunctions described may be implemented o hardware, software,
firmware, or any combination thereof. I implemented in hardware, an example
hardware configuration may coruprise a processing system in 4 wireless node. The

nennnacine enenen enoss b ymplemented with a bus architecture.  The bus may inchude
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any namber of mterconvecting buses and bridges depending on the specific application
of the processing system and the overall design constraints. The bus may link together
vartous cucnits juclading a processor, machine~-readable media, and a bus iuterface.
The bus interface may be used to connect a network adapter, among other things, to the
processing system via the bus, The network adapter may be used to implement the
signal processing functions of the PHY layer. In the case of a user terminal 120 (see
FIG. 1), a user mterface (e.g., keypad, display, mouse, joystick, cic.) may also be
connected to the bus. The bus may also link vartous other circuits such as timing
sources, peripherals, voltage regulators, power management circuits, and the like, which

are well known in the att, and therefore, will not be described any further.

{0684] The processor way be respousible for wanaging the bus and general
processing, including the execution of software stored on the machine-readable media.
The processor may be implemented with one or more general-purpose and/or special-
purpose processors.  Examples include microprocessors, microcontrollers, DSP
processors, and other circuitry that can execute software. Software shall be construed
broadly to mean instructions, data, or any combination thereof, whether referred to as
software, firmware, middleware, nucrocode, hardware description language, or
otherwise. Machine-readable media may include, by way of example, RAM (Random
Access Memory), flash memory, ROM (Read Only Memory), PROM (Programmable
Read-Ounly Memory), EPROM (Erasable Programmable Read-Ounly Memory),
EEPROM (Electrically Erasable Programmable Read-Only Memory), registers,
magnetic disks, optical disks, hard drives, or any other suitable storage medium, or any
combination thereof. The machine-readable media may be embodied in a computer-

program product. The computer-program product may comprise packaging materials.

[6685] In a hardware implementation, the machine-readable media may be part of
the processing system separate frora the processor. However, as those skilled 1o the art
will readily appreciate, the machine-readable media, or any portion thereof, may be
external to the processing systemi. By way of example, the machine-readable media
may include a transmission lne, a carrier wave modulated by data, and/or a computer
product separate from the wircless node, all which may be accessed by the processor

through the bus interface. Alternatively, or tn addition, the machine-readable media, or
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any portion thereof, may be integrated into the processor, such as the case may be with

cache and/or general register files.
o 5

{8086} The processing system may be configured as a general-purpose processing
system with one or more microprocessors providing the processor functionality and
external memory providing at least a portion of the machine-readable media, all linked
together with other supporting circuttry through an external bus  architecture.
Alternatively, the processing system may be jmplemented with an ASIC (Application
Specific Integrated Circuit) with the processor, the bus mterface, the user interface in
the case of an access terminal), supporting circuilry, and at least a portion of the
machine-readable media integrated into a single chip, or with one or more FPGAs (Field
Programamable Gate Arrays), PLDs (Programmable Logic Devices), controllers, state
machines, gated logic, discrete hardware components, or any other suitable circuitry, or
any combination of circuits that can perform the various functionality described
throughout this disclosure. Those skilled in the art will recognize how best to
iplement the described functionality for the processing system depending on the

particular application and the overall design constraints imposed on the overall system.

{0087} The machine-readable media may comprise a number of software modules.
The software modules include instructions that, when executed by the processor, cause
the processing sysiern to perform vanous functions. The software modules may nclude
a transmission module and a receiving module. Each software module may reside in a
single storage device or be distnibuted across multiple storage devices. By way of
example, a software module may be loaded into RAM from a hard drive when a
triggering ovent occurs. During cxecution of the software module, the processor may
foad some of the instructions into cache to increase access speed. Oung or more cache
lines may then be loaded mnto a general register file for exccution by the processor,
When referring to the functionality of a sofiware module below, it will be understood
that such functionality is implemented by the processor when executing instructions

frora that software module.

{6088} If implemented in software, the functions may be stored or transmutied over
as one or more mstructions or code on a computer-readable medium.  Computer-
readable media include both computer storage media and communication media

obadine anareandiee dhat facilitates transfer of a computer program from one place to
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another. A storage medium may be any available medium that can be accessed by a
computer. By way of example, and not limitation, such computer-readable media can
comprise RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic
disk storage or other magnetic storage devices, or any other medium that can be used to
carry or store desired program code in the form of mstructions or data structures and
that can be accessed by a computer. Also, any connection is properly termed a
computer-readable medium, For example, if the software 1¢ transmitted {from a website,
server, or other remote source using a coaxial cable, fiber optic cable, twisted pair,
digital subscriber line {DSL), or wireless technologics such as infrared (IR), radio, and
microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless
technologies such as infrared, radio, and microwave are included in the definition of
medium. Disk and disc, as used herein, include compact disc (CI), laser disc, optical
disc, digital versatile disc {DVD), floppy disk, and Blu-ray” disc where disks usually
reproduce data magnetically, while discs reproduce data optically with lasers, Thus, in
some aspects computer-readable media may comprise non-transitory computer-readable
media (e.g., tangible media). In addition, for other aspects computer-readable media
may comprise transitory computer- readable media {e.g., a signal}. Combinations of the

above should also be included within the scope of computer-readable media.

[6689] Thus, certain aspects may comprise a computer program product for
performing the operations presented herein.  For example, such a computer prograr
product may comprise a computer-readable medium having instructions stored {(and/or
encoded) thereon, the instructions being exccutable by one or more processors to
perform the operations described heretn.  For certain aspects, the computer program

product may include packaging material,

{8690 Further, it should be appreciated that modules and/or other appropriate
means for performing the methods and techniques described herein can be downloaded
and/or otherwise obtained by a user terminal and/or base station as applicable. For
example, such a device can be coupled 1o a server Lo facilitate the transfer of means for
performing the methods described herein.  Alternatively, various methods described
herein can be provided via storage means (¢.g., RAM, ROM, a physical storage medium
such as a compact dise {{D) or floppy disk, ete.}, such that a user terminal and/or base

station can obtain the various methods upon coupling or providing the storage means to
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the device. Moreover, any other suuiable technigue for providing the methods and

techniques described herein to a device can be utilized.

{0091} It is to be understood that the claims are not Hmited to the precise
configuration aud components itlustrated above. Various modifications, changes and
vartations may be made in the arrangement, operation and details of the methods and

apparatus described above without departing trom the scope of the claims.
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CLAIMS
What is claimed is:
1. An apparatus for wireless cormmunications, comprising:

a processing system configured to generate a frame with an indication of a
requested unavauable duration, wherein the requested unavailable duration comprises

an amount of time for a device to be unavailable to communicate with the apparatus;

and
an iuterface for outpuiting the frame for transwission.
2. The apparatus of claim 1, wherein:

the requested unavailable duration is determined based on latency requirements

for transmissions from the apparatus to the device.

3. The apparatus of claim 1, wherein the frame 18 output for transnussion during a

procedure for associating the apparatus with the device.

4. The apparatus of claim 1, further comprising:
an interface for receiving a response frame comprising an indication of whether

the device accepts or rejects the requesied unavailable duration,

3. The apparatus of claim 4, wherein the response frame comprises an indication of

an unavailable duration suggested by the device.

6. The apparatus of claim 5, wherein the processing system is configured to
generate a frame indicating acceptance of the unavatlable duration suggested by the

device.

7. An apparatus for wireless communications, coruprising:
an interface for receiving frames from a plurality of devices with indications of

requested unavailable durations; and
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a processing system configured to determune, based on the requested unavailable
durations, an amount of time for the apparatus to be unavailable to comnmunicate with

the devices and to take one or more actions based on the determination,

8. The apparatus of claim 7, whercin the one or more actions comprise setiing

restricted access windows (RAWSs) involving the devices.

9. The apparatus of claim 7, wherein the one or more actions comprise setting a

duration while the apparatus is in a low power state,

10. The apparatus of claim 9, wherein the duration of the low power state is set
based on a minimum value of a maximum away duration {MAD) value recetved from

any of the devices.

11, The apparatus of claim 7, wherein the one or more actions comprise at least one
of: controlling Sub-channel Selective Transmission (S8T) operation or sectorized
operation.

L

12, The apparatus of claim 7, wherein the frames are received during a procedure for

associating the devices with the apparatus.

13, The apparatus of claim 7, wherein:

the processing sysiern is further configured to gencrate a response frame
indicating whether the apparatus accepts or rejects the unavailable duration; and

the apparatus further comprises an interface for outputting the response {frame

for transmission.
14, The apparatus of claim 13, wherein the respouse frame ncludes a different
unavailable duration value if the response frame indicates the apparatus rejects the

unavailable duration indicated i a request frame,

15, A method for wireless communications by an apparatus, comprising:
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generating a frame with an indication of a requesied unavailable duration,
wherein the requested unavailable duration comprises an amount of time for a device to
be unavailable to communicate with the apparatus; and

outputting the frame for transmission.

16, The method of claim 15, wherein:
the requested unavailable duration 1s determined based on latency requirements

for transmissions from the apparatus to the device.

17. The method of claim 15, wherein the frame is output {or transmission during a

procedure for associating the apparatus with the device.

18. The method of claim 15, further comprising:
receiving a response frame comprising an indication of whether the device

accepts or rejects the requested unavailable duration.

19.  The method of claim 1§, wherein the response frame comprises an indication of

an unavailable duration suggested by the device.

20.  The method of claim 19, further comprising gencrating a frame indicating

acceptance of the unavailable duration suggesied by the device.

21 A mcethod for wireless commmunications by an apparatus, comprising
recetving frames from a plurality of devices with indications of requested
unavailable durations;
deterroining, based ou the requested unavailable durations, an amount of tiree
for the apparatus to be unavailable to communicate with the devices; and

taking one or more actions based on the determination,

22, The mothod of claim 21, wheretn the taking one or more actions comprise

setting restricted access windows {RAWSs) involving the devices.

23, The method of claim 21, wherein the taking one or more actions comprise

¢ apparatus 18 in a low power state.
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24.  The method of claim 23, wherein the duration of the low power state is set based
on a mnumum valoe of a naxunam away duration (MAD) value received from any of

the devices

25.  The method of claim 21, wherein the one or more actions comprise at least one
of: controlling Sub-channel Selective Transmission (8ST) operation or controlling

sectorized operation,

26, The method of claim 21, wherein the frame 18 received during a procedure for

associating the device with the apparatus.

27. The method of claim 21, further comprising:
generating a response frame ndicating whether the apparatus accepts or rejects
the unavailable duration; and

outputiing the response {frame for transmission.

Z8. The method of claim 27, wherein the response frame includes a different
unavailable duration value 1f the response frame indicates the apparatus rejects the

unavailable duration indicated in a request frame.

29.  An apparatus for wireless communications, comprising:

means {or generating a frame with an mdication of a reguested unavailable
duration, wherein the requested unavailable duration comprises an amount of time for a
device o be unavailable to communicate with the apparatus; and

means for outputting the frame for transmission.

30. The apparatus of claim 29, wherein:
the requested unavailable duration is determined based on latency requirements

for transmissions from the apparatus to the device.

31 The apparatus of claim 29, wherein the frame 1s output for transmission during a

procedure for associating the apparatus with the device.
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32. The apparatus of claim 29, further compnising:
means for receiving a response frame comprising an indication of whether the

device accepts or rejects the requested unavailable duration.

33 The apparatus of claim 32, wherein the respounse frame comprises an indication

of an unavailable duration suggested by the device.

34, The apparatus of claim 33, further comprising means {or generating a frame

indicating acceptance of the unavailable duration suggested by the device.

j e
[}

An apparatus for wircless communications, comprising:
means for receiving frames from a plurality of devices with indications of
requested unavailable durations;

means for determining, based on the reguested unavailable durations, an amount
of time for the apparatus to be unavailable to communicate with the devices; and

means for taking one or more actions hased on the determunation,

36. The apparatus of claim 35, wherein means for taking one or more actions

comprise setling restricted access windows (RAWSs) involving the devices,

37.  The apparatus of claim 33, wherein meaus for taking one or more actions

comprise setting a duration while the apparatus is in a low power state.

38  The apparatus of claim 37, wherein the duration of the low power state is set
based on g mintmum value of a maximum away duration (MAD) value received from

any of the devices.

39, The apparatus of claim 35, wherein raeans {or taking ove or more actions
comprise at least one oft means for controlling Sub-channel Selective Transmission

{S8T) operation or means for controlling sectorized operation.

40. The apparatus of claim 35, wherein the frames are received during a procedure

for associating the devices with the apparatus.
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41. The apparatus of claim 35, {urther comprising:
means for generating a response frame indicating whether the apparatus accepts
ot rejects the unavailable duration; and

means for outputting the response frame for transmission,

42, The apparatus of claim 41, wherein the response frame includes a different
unavailable duration value if the response frame indicates the apparatus rejects the

unavailable duration indicated in a request frame.

43. A station, comprising:

at least one antenna;

a processing system configured to generate a frame with an indication of a
requested unavatlable duration, wherein the requested unavailable duration comprises

an amount of time for a device to be unavailable to communicate with the apparatus;

and
a transtuttter for transmutting the frame via the at least one antenna.
44, An access point, comprising:

at least one antenna;

an interface for receiving frames, via the at least one antenna, from a plurality of
devices with indications of requested unavailable durations; and

a processing system configured to determine, based on the requested unavailable
durations, an amount of fime for the apparatus to be unavailable to communicate with

the devices and to take one or more actions based on the determination.
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