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BACKGROUND
Field
[0002] The present application relates generally to wireless communications, and more

specifically to systems, methods, and devices for compressing wireless beacons.

Background
[0003] In many telecommunication systems, communications networks are used to
exchange messages among several interacting spatially-separated devices. Networks

may be classified according to geographic scope, which could be, for example, a



exchange nmessages anong several interacting spatially-separated devices.

Net wor ks may be cl assified according to geographi c scope, which could be,
for exanpWve,20e3/008W12013/ 009771PCT/ US2012/ 046104 112733UPETriSee10/0¢4104 an
area, a local area, or a personal area. Such networks woul d be desi gnated
respectively as a wide area network (WAN), netropolitan area network (MAN),
| ocal area ngbwepK (LAN), wireless |ocal,area network (W.AN), or personal
area network (PAN) Net wor ks al so differ according to the switching/routing

t echni que used t nterco ct the varlo ) ne eV|ce (e.g.
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[ 0006] Acces Smpmom\& inery-ral, smdar emdfrapicngy hedc oWusheg;rmtwdrks ﬁlvhllﬁﬁgemnsdﬁs to
hel p t he nodes nchroni.z ' r ovi ther |nfo tion

t
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some of mhicﬂﬁwaysbe used by a given node. Accordingly, transn155|on of

data in _such beac may be inefficient due to the fact that ch of the
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not be used. cabRUsherl MHOMEFMENST BAF .indRichRlRets, ANBICKIBY 5688 afREts GATYAI cat i ng
packets are %%esr;eaetg as data units or data frames. The packets may include overhead information
(e.g., header information, packet properties, etc.) that helps in routing the packet
through the network, identifying the data in the packet, processing the packet, etc., as
well as data, for example user data, multimedia content, etc. as might be carried in a
payload of the packet.
[0006] Access points may also broadcast a beacon signal to other nodes to help the
nodes synchronize timing or to provide other information or functionality. Beacons
may therefore convey a large amount of data, only some of which may be used by a
given node. Accordingly, transmission of data in such beacons may be inefficient due
to the fact that much of the bandwidth for transmitting beacons may be used to transmit

data that will not be used. Thus, improved systems, methods, and devices for

communicating packets are desired.

SUMMARY



SUMMARY WD 2013/ 009771PCT/ US2012/ 046104 112733U1l3 [ 0007] The systens,

nmet hods, and devices of the invention each have several aspects, no single
one of whWwoORoidostiliel y responsible for its desirabl e atPCrhist@z/046M04 hout
limting the scope of this invention as expressed by the clains which
follow, sone features will now be discussed briefly. After considering this
di scussi on, gResparticularly after readifng the section entitled "Detail ed
Description” one will understand how the features of this invention provide
advant a t hat ipnclude decr in he si of a.wireless beacon frane,
Cher oby Wi ng THeY SOBN HEUE frmEr SR v g SRR FaRar e Tos08] - Cne
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generating a conpressed beacon including the shortened network Identifier.
The method f adiRethejsprtiop gatétiedr Reeed Pessgptiont canwikberlsstapdhoy the fgatures

conpressed bgagAN invERRAY ML REVanB3REHat RiclddBRicEHeSGORUI §.ePHOY vilRSs@ Met hod
of communicating in a wireless network. The net hod includes receiving, at a

wirel ess devbeeomalaes iherdy redueing thervesherddn ravsrniing beasonwerels- dent i fier, a
conpr eS?@@s]beacOfbﬁené‘skék@“oﬁﬁle%is%fa%% ggﬁﬁiegl%wo df‘&!&ﬂﬁlhﬁi'cﬁ[ng nitI Ifaglylf@és od

further "1 ncludes creating an expect shortened network id er based on

t he networ k nefentki f Ther method knsludes owortiogass Sweieraderttwirk hdanhiEenhavigess §rstlevi ce.

The net hod f | i ; rLen

identifier t%B?E§5P£%§?@§§§§EEr gﬁgggﬁégaggégﬁ?%%@i?ﬂg;ﬁ§+ﬁgﬂﬁggwggkfurther
i ncl udes di sthan dierngcdnddergnpies setiod dathonimshides generatngpe corepresshd btaemed

net wor k identifier does _not nmat ch tq [ eivq (ﬁggﬁten§d ngtmonk

. AN udlrtrl%t ¢ sho ene{i Ctwor 1di:n1 icr, ¢ metho e udes ransm1tt1ag, at
identifier. e tho urther ‘rncl'udes processing the conpressed”beacon
when t he expacicecks phiat, tleredcprstedbredcondent i fi er mat ches the recei ved

shorten etwork,identifier,. The. expected. shortene etwork. identifier is
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The processor is further configured to generate a conpressed beacon
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2013/ 009771PCT/ US2012/ 046104
identifier to the received shortened network identifier. The method further includes
discarding the compressed beacon when the expected shortened network identifier does
not match the received shortened network identifier. The method further includes
processing the compressed beacon when the expected shortened network identifier
matches the received shortened network identifier. The expected shortened network
identifier is shorter than the network identifier.

[0010] Another aspect of the disclosure provides a wireless device configured to
communicate in a wireless network. The wireless device includes a processor
configured to create a shortened network identifier. having a first length from a full
network identifier having a second length. The first length is shorter than the second
length. The processor is further configured to generate a compressed beacon including

the shortened network identifier. The wireless device further includes a transmitter

configured to transmit the compressed beacon.



112733U14 [0011] Anot her aspect of the disclosure provides a wreless
device. The wireless device is associated with a wirel ess network having a
net wor k iwernniaer71 The wirel ess device includes a receiP¢grusecanfiugos ed to
recei ve a conpressed beacon including a shortened network identifier. The
wi rel ess device further includes a processor configured to create an
expect ed shorbengd network identifier baged on the network identifier of
the network associated with the wirel ess device. The processor is further

confi gur to conpare the expected shortened nefwork.identifier to the
Coaet Dot oo ek e R R DS B B ik e TR MG B 1 our e
to di scard tRheswonpdestedwheasartwiie haliiea axpek @ehtEhar Thneliiclas tdsnick
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provides an apRanal Wih fHRMNikMITHAIGATTIHE GrdcBssSr Wl rBlLSHABRENRS domphR&he _
apparatus includes neans for creating a shortened network identifier having
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first |engthyjos.shat tiginet Batichha Se5eAd her IS ABRANRK Y. EApetBer
i ncl udes meahs for genefat?ﬁhﬁa conpressed %%@E?n iﬁclugfng théﬂé ortened
net wor k i denshofteiead nethuek asptifiatdess faimdidr the meskivdé shoreasvsnotwerktideati§en t ti ng,
at _an accessrRoi Ml bNG MRS SSREARCRE Aok ORELAPRLIST bATAP e md e
di scl osure provides an apparatus Tor co nicating 1n a wrel ess network.
The appar at usxpeeted Udiegensangwbidr ideatérvimgheattha o eldesiworgead getvasisoci at ed
with a netvork fayi ng, A et nerio b AERLLh L udRaTRr GRRed BEagen fAg udi ng @
shortened netSWOrk"i dent riier’ e appara{us urther Y°nET Udes eSSt or
creating an ekpeetred shortened network identifier based on the network
identifier of the network associated with the wirele devi ce. .The
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apparatus further include ans for discarding the conpressed, beacon when
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2013/ 009771PCI/ US2012/ 046104 112733U15 [ 0014] Anot her aspect of the
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second | engt I o =ode whe 4 . causes
t he apparatu%ﬁ?%ﬁg%ﬁgggyghéﬁg%ﬁ%¥§§§§%H€g%%%ﬁgi%%#ﬁ%?ﬁg t%gﬁéﬁ%%%gg%d

net wor k i denshofteied. neTherk meefitidinn. f (it hpparitne furthes incbdes tiaits, fonfoantiex e ut ed,
causes the ag)&a&g& Fl§or‘}egedt b GRS 'Eienttilﬁgr gaosg%) o %hseel?etxggrﬁqggﬁtiﬁ 1[ QP %g]n nog her
aspect of the dr sclhosur e prOV|des a non-transitory conpu?er readabl e

medi um The awediiated iwitl tidesichse déviat , Tive apexacutfether datiskes mernapipar at us
to receive a _conpressed beacon including .a shortened .ne rk identifier.
The appar at (ETERAS 8 GrBREd oS HEP U B Rae e EoHRrLARRS ISR o " The
medi um f ur t hglentifiee| THesppands fhfiiad inchilen mexs quit dttardiaube somhpressappaicat us t o
create an exgﬁct d shorteﬂed n tmor@iide.tifier based on the n twor%E

i dentifier ofMthiC FERSHISHRNYLOBEPLVEL irnuhict fees ot BpeR dhedesaed Shefffactedi um

further incl pdesrkGagdefithathe apheituLaRdHiRMudes aeR ol f6c atdpre@cgonpare
t he expected shortened network identifier to the received shortened network

i dentifier. HIFEOHERENHE FXRePRé shqricaed Rrdsork deratifiprapatchon e resedrcdsbertenghuses
the appar at Ugetlvrkdidefdtletl tHR cQRPEESESENBL e IMhgNEBe seBRct afdnShor t ened
network identifier does not match the received shortened network
identifier. TH&OHEEGALH urt her includes code that, when executed, causes
the apparatus to process the conpressed beacon when the expected shortened
network identifier matches the received shortened network identifier. The
expected shortened network identifier is shorter than the network
identifier.



BRI EF DESCRI PTI ON OF THE DRAW NGS [0016]FIG 1 illustrates an exanple of a
W rel ess communi cation systemin which aspects of the present disclosure
may be empbaysd09{70017] FI G 2 illustrates various conpoREMUS2012/0¢d104li Nng a
receiver, that may be utilized in a wirel ess device that may be enpl oyed
Wi thin the wirel ess communication systemof FIG 1. [0018]FIG 3

illustrates

ahsyanmpl e of a beacon frames;used in | egacy systens for

comuni cation. [O019]FIG 4 illustrates an exanple | ow overhead beac
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[0015]

[0016]

[0017]

[0018]

[0019]
[0020]

a shortened network identifier having a first length from a full network identifier having
a second length. The first length is shorter than the second length. The medium further
includes code that, when executed, causes the apparatus to generate a compressed
beacon including the shortened network identifier. The medium further includes code
that, when executed, causes the apparatus to transmit the compressed beacon.

Another aspect of the disclosure provides a non-transitory computer readable
medium. The medium includes code that, when executed, causes an apparatus to
receive a compressed beacon including a shortened network identifier. The apparatus is
associated with a network having a network identifier. The medium further includes
code that, when executed, causes the apparatus to create an expected shortened network
identifier based on the network identifier of the network associated with the wircless
device. The medium further includes code that, when executed, causes the apparatus to
compare the expected shortened network identifier to the received shortened network
identifier. The medium further includes code that, when executed, causes the apparatus
to discard the compressed beacon when the expected shortened network identifier does
not match the received shortened network identifier. The medium further includes code
that, when executed, causes the apparatus to process the compressed beacon when the
expected shortened network identifier matches the received shortened network
identifier. The expected shortened network identifier is shorter than the network

identifier.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an example of a wireless communication system in which
aspects of the present disclosure may be employed.

FIG. 2 illustrates various components, including a receiver, that may be utilized
in a wireless device that may be employed within the wireless communication system of
FIG. 1.

FIG. 3 illustrates an example of a beacon frame used in legacy systems for
communication.

FIG. 4 illustrates an example low-overhead beacon frame.

FIG. 5 illustrates another example low-overhead beacon frame.

on
frane.
I agram



[0022] FIG 7 shows a flowchart of an exenplary nethod for generating a
conpressed, or |ow overhead, beacon. [0023]FIG 8 is a functional bl ock

di agr am ovoaniseerml ary wi rel ess device that may be enplPOYas2ew2i0iing t he

Wi rel ess communi cation systemof FIG 1. [0024]FIG 9 shows a flowhart of
an exenplary nethod for processing a conpressed, or |ow overhead, beacon.
[0025] FI G 1Q,bsyp functional bl ock di aggam of another exenplary wreless
device that nay be enployed within the wirel ess comruni cati on system of
FIG 1. 26] FI 11.shows g. flowhart. of another exenplary nethod for
gener ai 1M3tla conprSs 8t e AsseguEmiatind s BRBM e S eI & 15 1o a
funct i op@k2ibl ock HGagkRIWs fladbRer aexemplaay Yethold €breSBeral@idl L&niphatediay be
enpl oyed within the w gl ess comruni cation systemof FIG 1. [0028]FIG 13
shows a flomﬂrﬂa}"tovﬁrfhe%ffr:\ Exehpl ary nethod for operating the wreless

[0023] FIG. 8 is a functional block diagram of an exemplary wireless device that may
be employed within the wireless communication system of FIG. 1.

[0024] FIG. 9 shows a flowchart of an exemplary method for processing a compressed,
or low-overhead, beacon.

[0025] FIG. 10 is a functional block diagram of another exemplary wireless device that
may be employed within the wireless communication system of FIG. 1.

[0026] FIG. 11 shows a flowchart of another exemplary method for generating a
compressed, or low-overhead, beacon.

[0027] FIG. 12 is a functional block diagram of another exemplary wireless device that
may be employed within the wireless communication system of FIG. 1.

[0028] FIG. 13 shows a flowchart of an exemplary method for operating the wireless
device of FIG. 2.

[0029] FIG. 14 is a functional block diagram of another exemplary wireless device that
may be employed within the wireless communication system of FIG. 1.

[0030] FIG. 15 shows a flowchart of an exemplary method for communicating in the
wireless communication system of FIG. 1.

[0031] FIG. 16 is a functional block diagram of another exemplary wireless device that
may be employed within the wireless communication system of FIG. 1.

[0032] FIG. 17 shows a flowchart of another exemplary method for communicating in
the wireless communication system of FIG. 1.

[0033] FIG. 18 is a functional block diagram of another exemplary wireless device that

may be employed within the wireless communication system of FIG. 1.

DETAILED DESCRIPTION
[0034] Various aspects of the novel systems, apparatuses, and methods are described
more fully hereinafter with reference to the accompanying drawings. The teachings
disclosure may, however, be embodied in many different forms and should not be
construed as limited to any specific structure or function presented throughout this

disclosure. Rather, these aspects are provided so that this disclosure will be thorough



device of FIG 2. [0029]FIG 14 is a functional block diagram of another
exenpl ary wirel ess device that nay be enployed within the wrel ess

comuni cawpanagwst’em of FIG 1. [0030] FIG 15 shows a flpomdlsaei/oad104n
exenpl ary nethod for conmunicating in the wireless comuni cati on system of
FIG 1. [0031]FIG 16 is a functional block diagram of another exenplary
w rel ess devigesthat may be enployed within the wrel ess comuni cati on
systemof FIG 1. [0032]FIG 17 shows a flowchart of another exenplary

t hod f i cati it i j.cati t . FIG 1.
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FIG 1. DETALLED boccrt PTION 0034) Vari ous. asRects,of, Lhe fouel Sy3f e

methods disclosed herein, whether implemented independently of or combined with any
other aspect of the invention. For example, an apparatus may be implemented or a
method may be practiced using any number of the aspects set forth herein. In addition,
the scope of the invention is intended to cover such an 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 invention set forth herein. It should be
understood that any aspect disclosed herein may be embodied by one or more elements
of a claim.

[0035] Although particular aspects are described hercin, many variations and
permutations of these aspects fall within the scope of the disclosure. Although some
benefits and advantages of the preferred aspects are mentioned, the scope of the
disclosure is not intended to be limited to particular benefits, uses, or objectives.
Rather, aspects of the disclosure are intended to be broadly applicable to different
wireless technologies, system configurations, networks, and transmission protocols,
some of which are illustrated by way of example in the figures and in the following
description of the preferred aspects. The detailed description and drawings are merely
illustrative of the disclosure rather than limiting, the scope of the disclosure being
defined by the appended claims and equivalents thereof.

[0036] Popular wireless network technologies may include various types of wircless
local area networks (WLANs). A WLAN may be used to interconnect nearby devices
together, employing widely used networking protocols. The various aspects described
herein may apply to any communication standard, such as WiFi or, more generally, any
member of the IEEE 802.11 family of wireless protocols. For example, the various
aspects described herein may be used as part of the IEEE 802.11ah protocol, which uses
sub-1GHz bands.

[0037] In some aspects, wireless signals in a sub-gigahertz band may be transmitted
according to the 802.11ah protocol using orthogonal frequency-division multiplexing
(OFDM), direct-sequence spread spectrum (DSSS) communications, a combination of
OFDM and DSSS communications, or other schemes. Implementations of the 802.11ah

protocol may be used for sensors, metering, and smart grid networks. Advantageously,



nmore fully hereinafter with reference to the acconpanying draw ngs. The

t eachi ngs di scl osure may, however, be enbodied in many different forns and
shoul d novoRe1gwastrued as |imted to any specific strueChs2ar/ofuneti on
presented throughout this disclosure. Rather, these aspects are provided so
that this disclosure will be thorough WD 2013/009771PCT/US2012/ 046104
112733U17 ang,egppl ete, and will fully cgnvey the scope of the disclosure
to those skilled in the art. Based on the teachings herein one skilled in

the art should %ggﬁecLa%e.that he1§cqﬁe f]tFe gisFIosure is intended to
cover any asPpEEY” GFCT'HB ﬁ%%eéllmgt?’g‘?%%, %%@alrﬁ HRAEOT RS RDGE RMSE| osed
her ei n, }I\/ﬂe';] e dbﬂﬁéseiﬁlplﬁrlﬁdtiﬁgldﬁﬁlelﬁﬂelﬁis| Mrotolor and@itn dyelf)b \Metihlo anysmit ger
aspect of the.invention. For exanple, an apparatus na e i enented or a
met hod may b‘éflrﬁlﬁéfc%lf’r‘@%daﬁﬁ%gﬁ fig ARy e FANgs %ﬁéx%{%‘é@ it Hup r[‘]gIBF‘F‘r‘?r REr ei n.

I n addition, chi& scope of the invention is intended to cover such an
apparatus or nethod which is practiced usin? ot her structure,

functi oh¥P8lty, ornsvrmictipencafiort fcMIdHAIRAYIcs yaaei 49vERS £91<r 26tther t han
the various asfRmbss bt I0&sIRVERLERhetR)k.f Pérté%allﬂgﬂ’e,eﬂh&e hdy 2hQuelighder
understood that any aspect disclosed herein nmay be enbodied by one or nore
el ements of gevidesiasees pOBB](AMbeghelishlr (aleurchrred dpactiationn.eor d8S4F Dhéd
herein, many¥afi ahi ASrdNGs RSB BhdcQBFioR Forl e AL ATRRELS sTAldr M B N the
scope of the disclosure. Although some benefits and advantages of the
preferred aspetvsthaMlantpioerenplet #reSES ope bofa laep dirpikassapassonal digital
intended to Ao .cul ef.i S j I Rat her,
aspects of tﬁ%m%%£g$§§U%gmgﬁgﬁyﬁgé%%e %@6&%%3%?%%%ﬁ§0§%5%$%g éﬁﬁ%xa

di f ferent w WeFigss. tIEERROL.dGipesocos yehem 0 fdhygp@apliann svircleet Wwdr fosqbteam d
transm ssi on_protocol s.. .sone .of ich are illustrated b of exanple in
the 11 gur es S5 RoPREIHDY 15l d gl P b SheroRdenats, BRI SERE. e
det ai | ed desmiplghéntanioanch SiFAawiangiso be escies &l 4P | | ustrati ve of the disclosure
r at her limt]n t he.sc »0f the disclosure. being defined by the
ppondediala e st GATanRE et 85t TBE5CTPBRUTEPEh PorbEE etubr k

t echnol ogi esNo#aB, iRadib 0tew R Toatislich Y ReSC 0f eNUdEB| B8 S StaticiaCofoiiar (TBS@OY, kS

(WLANs) . A W.AN he used to_interconnect nearby devices together,

enpl oyi ng wi %ﬁeyﬂaﬁ‘ééﬂV?{giW%i lﬁjﬁ%’r%‘t‘% fton ('rrﬁ% v FPS(SE‘é[eraé‘Hé‘d‘?“sE Eg§cri bed
herein may aR@di&Rb@te@wdiaqmwimtdr%@@tﬁ@d&hﬂnol@g?»;h as WFi or, nore
generallg, any nenber of the |EEE 802.11 fam |y of wireless protocols. For
exanpl e [0fe varidagtigspethsmaeslspitdulchs BIMCTHENCIHES, HSEWVASS FRIACSE t he

| EEE 802. 11af ol 0aat), MRl idss Satishbr LebiRARER . a hRABAL Islaho® OBemsiPeCt S,
W reless signals in a sub-gigahertz band may be transmtted according to
the 802. 11lahSifiabt EvotasTmEa ﬁﬂﬁ%g@ﬁhmﬂﬁ%@ﬁU§ﬁéyad$VK§V@%}ﬁﬂﬁﬂpmﬁﬁ&ﬁng
(OFDM, di re&ts-oﬁl%%f‘e%?mﬁ,%[o%ad 15 R TIBAPRRSs AT GAILIARS, inBlude a

conbi nati on of OFDM and DSSS communi cations, or other schenes.

| npl enent at i eallylaptelephencg@Zomdicsh tahapbeise alSesreyn IvdiatiseBrotaspl SEHSdPRONen®Lt eri ng,

and smart gr g R&tNRN Ksop AAMEM U8RI persondf Qi ART RRARY (HB%M, USeRdri 46104

device having wireless connection capability, or some other suitable processing device

connected to a wireless modem. Accordingly, one or more aspects taught herein may be
incorporated into a phone (e.g., a cellular phone or smartphone), a computer (e.g., a
laptop), a portable communication device, a headset, a portable computing device (e.g.,
a personal data assistant), an entertainment device (e.g., a music or video device, or a
satellite radio), a gaming device or system, a global positioning system device, or any
other suitable device that is configured to communicate via a wireless medium.

[0041] As discussed above, certain of the devices described herein may implement the
802.11ah standard, for example. Such devices, whether used as an STA or AP or other

device, may be used for smart metering or in a smart grid network. Such devices may



112733U18 aspects of certain devices inplenenting the 802.11ah protocol may
consune | ess power than devices inplenenting other wirel ess protocols,
and/ or nmewyoReiumer1to transnmt wrel ess signals across &CTAISa129¢d4194 | ong
range, for exanple about one kilometer or longer. [0038]In sone

i npl ement ati ons, a WLAN i ncl udes various devices which are the conponents
that access {hesw rel ess network. For exgnple, there may be two types of
devi ces: access points ("APs") and clients (aI so referred to as stations,

or "STAs"). gnera ]zn AP s ?)r 6\59\L ﬁP Lj[ q_@edstatlon f or t he WLAN
and an STA s%rP VIR SGEOTFPRLEHOROT PR SSRARP M ERY 018%% ¢ IQHCCEPRY 108" a

| apt op conputn&rddlt@nmemmwala ldhighchr! coasst, ﬁr&ﬁﬂmﬁl?%)per@nﬂﬂi@hlﬂﬁaﬂah(Ilhey et c.
In an exanpl e, TAco nectsto an APV|agqu & rg E .802.11

pr ot ocol sucﬁ‘a}éé 5889 uzef SfnCe P cilerd THRS (5e ﬁtCQPI??Cg‘é}We &
connecti vi t yfor @sd Wigh lhd'ﬂip@fsm%ir tcdifnpleghe@t Mhindtdenaahig@ciBhaEHSns. | N some

i npl emrentati ons an STA may al so be used as an AP. [0039] An access point

("AP") M¥%2lal so G é.dléustr%s PhPREIRE @V IERCSS SPMRHBIGH 08 SY YeNOOR 1B, WIRghIi o
Net wor k  Cont 5 kdt@lof (tth sont dRREEB mBage e§{p @n ﬁf%%frélles!seéonﬁmm&n Base

Transcei ver Station ("BTS"'), Base Station Transcei ver Function
("TF"), Radi tysiRaul @ maRmP@tmtaﬂ@@etOv@Mebﬁs gt@ rtihe examplaiheotBehy)ah [ 0040] A
station STAstar{B%’d alrRO wWifdk é’gﬁnm{ﬂ’ﬁcdu@'s%{@lﬂtl% 12y iffudK ARVWP 884, qphlglgcess
termnal ("AT"), a subscriber station, a subscriber unit, a nobile station,
a renot e st agtnynunieptgseritht S Asel0fi nal , a user terminal, a user agent, a user
devi ce, r equi e g I ations
an acceg}sbﬁ%erm na‘?r%%tyl %LP%Q%&Q aE:ngll #u 8&Snlng?eb%h%{)sﬁ% fg%%g%g?n %Sgas?llgqﬁet Féephone
a Sessi on | niwirtlagsi mmrﬁirrma@omlsys(térﬁ;l IIOO)bep#ﬁanehe a\P\Ml(MehlulsﬂwI Stad 10@opof " WLL")
station, a PELRPI mgnalgl taalee S Ia%aar‘gctelv d e 1 the. ‘{@E? ddthg%\fl CelogavI ng

Wi rel ess confiect on cCapabr It Or 'sone. ot Ner sui e Brde&ssng devi ce
connect ed t caondhtice! ess OBDBHOFBILOrtekihnguys. o]'fethn;r igTolice casepeald svitebyght

herein may be incorporated in hone .(e. a ce r e or

smar t phone) , “@™¢ BrSYPEM lbé)afn"ffﬁfo )fe("eg {90f B QIF%&QEE)M&WBWmdevi ce,
a headset, aApenitaklye s@ﬁurspmhy B sdhe unCRediteddetwadn piey SPNd aldﬁﬂha Sagsiles ant),

an entertai npent gevi ce fﬁj " musi c_or wtgeo de%l ce, a satellite

radi o), a galfi gordEvE @dth Jg[s?stF qugs- offdba s BoEIE; HQIGWB?H“&%‘\}P% or
any ot her sug}tsﬁh]l mod@yi&eefm@;ttoiamm;\gym@ld to comruni cate via a wrel ess
medi um [ 0041] di scussed above, certain of the_ devices described herein

may i mpll®idnt th&@@@%@%@tl&k&awdfamhmes dseaypyraon Epmathgy A% W&o aRmet her

used as an Sﬂ&érewfﬂfé%m 106 ek b@@&b&&to%yd&ﬁnlﬁﬁ‘%ﬁﬂ 003, SRS donfRiMRkiDg Or i n
a smart grid network. Such dévices may WO 2013/009771PCT/ US2012/ 046104

112733U19 pr bwk et faeilitiss trapymission romenoer Bercos dhe STHAHORE0 shet@4 BAY The
devices may jnzkeRd t&és An%p%ﬁﬁ'(uL)Oﬂob%éﬁﬁﬁvé[uﬂ a%e Reghi eemey G@&?&B&Hm for

exanpl e for personal heal thcare used for” surveillance, to
enabl e ext engedforavargelinknpep rf@waabnhﬂemh ?/Ildt yn (elinde, 1 f0omay be refetréd tvorsspot s)

or to i mpl enpyL FRGNI NG ARBEALNE comuni cati ons.

[0045] The AP 104 may act as a base station and provide wireless communication

coverage in a basic service area (BSA) 102. The AP 104 along with the STAs 106

associated with the AP 104 and that use the AP 104 for communication may be referred
to as a basic service set (BSS). It should be noted that the wireless communication
system 100 may not have a central AP 104, but rather may function as a peer-to-peer
network between the STAs 106. Accordingly, the functions of the AP 104 described
herein may alternatively be performed by one or more of the STAs 106.

[0046] The AP 104 may transmit a beacon signal (or simply a “beacon”), via a
communication link such as the downlink 108, to other nodes of the system 100, which

may help the other nodes STAs 106 to synchronize their timing with the AP 104, or



[0042] FIG 1 illustrates an exanple of a wrel ess conmunication system 100
in which aspects of the present disclosure nay be enployed. The w rel ess
comuni cawpan1gwst7em 100 nay operate pursuant to a w relP€3aSsaiandgand, for
exanpl e the 802. 11ah standard. The w rel ess communi cati on system 100 nmay

i nclude an AP 104, which conmunicates with STAs 106. [0043] A variety of
processes ang,mghods may be used for trgnsmssions in the wreless

comuni cati on system 100 between the AP 104 and the STAs 106. For exanpl e,

signals may be. sent and.recei ved.bet ween the AP 104 an he STAs 106 in
Scoor dance wh T CREKATERtilm ISt HRTOGTRET PF PRRIMIEY b8 bEond g PEI o
comuni cat i otarsyhstedpctioficatBy Ineoreefspéct,efle pori@sbane R CIIVAaByEdRAR

Al ternati Velé@ Ei gegal s, may be sent aﬁ,d recei ve? et ween the.AP%dé.04 and the
STAs 106 in ZELSF FHAEE Wik R apgc ngRIsEion Pf a PRgegn jmay ealiddedintq 40

Wi rel ess conpufibes df i0lpsSr $ht&TaId 00 dmYshRer, 11Rfbesdos thaly AnchileabuiMdt Siysit@m

[ 0044] A communi cation link that facilitates transmssion fromthe AP 104 to

one or nore &% Sidhdnismpaationgs timgptepw iplorastiaadorsst heommMEbRIRFK PEDEYPEDS, and

a_comuni cat jQRolkl jdknitfaata fd@gde! iutAtrRs &%ﬁ)ﬂﬁmi%}rﬁ’iﬁofl,r PRGN qiRei, of the
STAs 106 to the AP 104 may be referred to as an uplink (UL) 110.
Al t er nat i vel ffansgisgigirgdifcatiom ggorma{iop erceeption dagction nHraatioyy wardghbonkistor a

forward changgy, aﬁlnfkté}me Rlighborld? ¥ Bewhihehd QdcliBedh SydifAE! géaili nk or
a reverse channel. [0045] The AP 104 may act as a base station and provide

wi rel ess conbaleivcdiiton krevar age inchide idesiatios bpthi coanznea.g BBAY) 20202sThe AP
104 along w th tn Vggﬁ%n% orﬁlﬁﬁﬁcérp@ct,iﬁg%o‘(’)ﬂ%@entcﬁsicép 104 and that use the AP

104 for comuni ca(?el on’nay be referre S a basic service set (BSS). It
shoul d p@4tiot ed tlhabvmeheposisr @lS@asmep berevjucedt icorseyst aith IO ARay onderr thave a
central AP 104, but rather nma unction as a peer-to twork hetween

The Stas. 106t eaiPUPRARTS Rl URE e Ry e RER B 8B B P RS el ey
al ternati vel inflmaper foorarediatiys isriecl@dedrinraebe?éont Hsreacﬁsa's@&y_mcﬁAP[ O Gkdibe AP 104
LSRN T AT MMM S EL ) N s
hel p the ot hetaniphdes s@idsmdPAsd b sarfoehedby the STiaehy svidepinp @ coddripetrbgioAP 104,
or Wb 2013/ i%oa? th]f Ocl:l-gé %%Eigr]f,z‘rlo(r)def)?a]ﬁ% e. 1%%‘[;3 f’%:ggi\]ﬁ(r)lg the information for associating,
the STA may transmit a reference signal, such as an association probe or request, to the
AP. In some aspects, the AP may use backhaul services, for example, to communicate
with a larger network, such as the Internet or a public switched telephone network
(PSTN).
[0048] FIG. 2 illustrates various components that may be utilized in a wireless
device 202 that may be employed within the wireless communication system 100. The
wireless device 202 is an example of a device that may be configured to implement the
various methods described herein. For example, the wireless device 202 may include
the AP 104 or one of the STAs 106.
[0049] The wireless device 202 may include a processor 204 which controls operation
of the wireless device 202. The processor 204 may also be referred to as a central
processing unit (CPU). The memory 206, which may include both read-only memory
(ROM) and random access memory (RAM), provides instructions and data to the
processor 204. A portion of the memory 206 may also include non-volatile random

access memory (NVRAM). The processor 204 typically performs logical and

arithmetic operations based on program instructions stored within the memory 206. The



whi ch may provide other information or functionality. Such beacons may be
transmtted periodically. In one aspect, the period between successive
transm sswongiymy7/e referred to as a superfranme. TransRCTAISR12086184 beacon
may be divided into a nunber of groups or intervals. In one aspect, the
beacon may include, but is not limted to, such information as tinestanp
informati on {9,586t a common clock, a pegr-to-peer network identifier, a
device identifier, capability |nfornat|on a superfrane duration,

transm ssion. dir ctlo |nfor ion, .rece dlrectl n

heghbor 1§ it bl S o SR ERlb e S B LR B0

descri bed |nhﬁddlt|onal detail bel ow. Thus a beacon may i ncl ude
informati on both ¢ share ever devi ces, and

i nf or mad4%H spemwggnnq’ﬁ vareéq%%éwl%fe%ﬂ & lml? A &6 a%é&fl@ PIOPCEPA may be
required to aesRey 88 oigufedtt 1A ond opa%ﬂframp o 3&@0&@?@%@@5 baRstd # and/ or
recei ve conmuni cations fromthe AP. I n one aspect, in mat i on for

associ ating PECheicidekrving hahbeacem tHicoadehstamye.t the DAFSCSSTH 2P%dBaw BC such

beacon, the QfsiRY tP8EHeRkM Bea%@@i@nﬁ%&ﬁo%gfbe%@&fﬁforﬁ&t%n 150 VIBkAGRe I €71 on,
for exanple A search may al so be perforne the STA by sweeping a

cover age regbg tylg od bpdcghtheymgor fQSJH‘F’@ﬁdlS‘f%?edé&&W‘bPredetaﬁlft{el@W recei ving the
i nfor maggeepy for a&/ﬁé}?{h@t\rhfé%ss 188 DA i %E&@rﬁéd*blius@d heh 8TanaR p%cgﬁs%} such

as an associ ati on probe or request, to t I'n some aspects, AP may
use backhaul 2&emgy @essonﬁ@ne@i@am@b@s beeson sramali at pluglityh Oﬁdllf%regtebea@em wor k,

such as the iypf:s' xtglﬁlg% H}éb%ﬂo&séo%b& hes lr)e% 291%8 1{0q \éﬂ{uhf ﬁfsgbg of

[0048]FIG 2 various conpone In a
wirel ess devbeaeorQﬁ@dtlmatbemy s@aleempltopamtew thhbwcbmend/(orrfédl@s@‘ tbobragonm cat i on

system 100. The.,w %an exanpl e of a device that may be

confi gured tognﬂa$m“£%§y?ﬁ§n%%§mgﬁ§ﬂ%E(hods descri bed herein. For exanple,

the wi r ¢os3s devfﬂe ﬂﬁaeSMWMmmhyJﬁi&ladbeorAﬁ 4 @dmponeanef af prodeesigyl AgstehD 6.

[ 0049] The wirel ess %FV[ e i ncl ude ag%rocessor 204 whi ch coBtroIs
operation of "THENGHeVY (m8é§| e?@?“”*ﬁ% c¥¥sdr MOGaPIES AP J8™bec
referred to asplén@eddt r alithpr ages Somgintiidnt (oEPLQeneth@lrﬁ@HDrmlcz@ﬁocersgh may

i ncl ude both read-o nory . and r ess menory

provi des i nsW%%CPPféﬂLe¥Sa:I‘§glﬁfét%‘?W%Sssﬁﬁso@i@@brPég@rogialﬂ@?'?li@o%?wo%rf%e
nemory 206 nEpGass Prodishmeise MR- wolcad {P|L@s§ ROBRINCAC SIS AVBINEY, YattdAMBRM . The
processor 204 typlcally perforns Iogl and arithnetic operatlons based on

program i nst fTEE dREVForwPoRithidsd 1‘?‘1’1%“ h@é%wy finggg statprgachipes, or any other
2013/ 009771 Pg{a“@%ﬁ)t;t?eé %@éﬂgﬂ)eﬂt‘%@ mﬁl%né S M ﬁfahlﬁﬂlﬁtléﬂ@ of igorRABL Y 206 nay

be executable to inplenent the nmethods described herein. [0050] When the
wi rel es$0088vi ce JD® precasyipg ayfiait ary osoyielydey naghingyeradabie mefigcles s9Fing04 may

De conf | gur ety oGl A o RlelhRlalihy BeaP BRSO, S8HRERciATd feficpener al e

a beacon signal having that acon For ex processor 204 may
be confi gur ettfetrt@dg@n@ aspétwarebefamresl lgwélewamlmldrqquebelamm rdeeaription on and

to determ ne ﬁ@%gft&pﬁh&&lsge%ﬁﬁ&cﬁ&f S HhATPRL R LIRS, RSofiled CHES Rfmb

further detal
binary code format, executable code format, or any other suitable format of code). The

instructions, when executed by the one or more processors, cause the processing system
to perform the various functions described herein.

[0054] The wireless device 202 may also include a housing 208 that may include a
transmitter 210 and/or a receiver 212 to allow transmission and reception of data
between the wireless device 202 and a remote location. The transmitter 210 and
receiver 212 may be combined into a transceiver 214. An antenna 216 may be attached
to the housing 208 and electrically coupled to the transceiver 214. The wireless device
202 may also include (not shown) multiple transmitters, multiple receivers, multiple

transceivers, and/or multiple antennas.



[ 0051] When the wirel ess device 202 is inplenented or used as a STA, the
processor 204 may be configured to process beacon signals of a plurality of
di f f er entwbeasom9types. For exanpl e, the processor 204 may/useoicosdiogured to
determ ne the type of beacon used in a beacon signal and to process the
beacon and/or fields of the beacon signal accordingly as further discussed
bel ow. [0052];Thgyprocessor 204 may include or be a conponent of a
processi ng systeminpl enented with one or nore processors. The one or nore

rocess may be.i | e t wi th any_.conbi nati on . of general - pur pgse

P oo dloBeey o RSOt ofp St bR L) SiieROP b BERE P BEBRIS | o1 o
progr almlmbl eh@aigediﬁémﬁﬁqeé&iﬁ@@)s, Fgf @;gm@l g ek d!t&nh@@ﬁeﬁ%ﬂﬁfﬁhﬁﬁ6cc{dﬁlgfﬁ&)i to
contro ers, stat macnli nes, .ga ogl C, | screte a re co onents,
dedi cat ed haF%ﬂRB‘r“j’eP‘ioﬁisfgé‘aléWé‘?‘éltlfﬁ%{ﬁfﬁitﬁ% ,Of‘&‘?ac%{ﬁﬁe‘&etr%‘i '9% etpé%F%B‘éQR“? ties

that can per fig¢uicgaberel ati ons or ot her mani pul ati ons of information.
[ 0053] The processing system may al so i nclude machi ne-readabl e nedi a for
st ori ng [Y8¢k war e. Thsgfseivsr &l sHay Pe erafiged {q Wielenhdseriye heacoreiielahgvitg pe of

i nstruct i onsg;RaE B@Eor §H&E 18 %orhOasPscts Al e Rr 212 [sTBIRE Eired HodllcBINVRH Be
m crocode, hardware descCription |anguage, or otherw se. Instructions may

i ncl ude codeof &begcon pyed gpd, frprogessl refisperatsigngl srapidingbaes fliseuyead in dwEent abl e
code fornat,dﬁgl@ﬂ%mother suitable format of code). The instructions, when
executed by the one or nore processors, cause the processing systemto
per f or ml@ORd var i ol Witahess lones 298 swayialre dndhusde @i signal] @OSHW Thietha mes| kesusedievi ce
202 may al so. i nc e i - 1 10
and/ or a recei a{\}eérfﬂ) 1t§aqte%9t;%dg&/a%8§rtlﬁseg?£esl i%g%lggﬂgt#gg%%?)% %%Q%Hg cgfg? 1212 1%1'et ween
t he wirel essThesgeé d20GoIG may detat eudhocatalson totdhanctgy aerengyt fee sulaicand
recei ver 212, mmy, e conbLbed Nl g, a,) LABSEELKCT 2 A0 A0l SpAR. 210, MRy be
attached to Phé %0us?ng IGETHNG Y 8L i y Coupleﬁ to thetT anseel ver
214. The wi r akkdsa dgitaleen2iqRodessr DS 226 6dr wekein (pnakssatzovgmplsnithé DRP €20
transmtters I'tiple receivers, | ti.pl e transcej vers, and/gr ltiple
antennas.  VED1 S TPEHITRSS P37 o kT A TS o R RS THE T ths i t ¢ er
gl?fnay bebC@ﬁih@Hﬂedpm@kmﬂhﬁh@&ﬁ?ﬁﬁ(MﬁN@ﬂit beacon signal s havi ng f .
i fferent beacon pes.. For ex e, the transmitter 210 nay be configure
to trand¥f?! peacolsVgraSsINE Ui Pre e tlﬁ‘zcg‘é(gl bSGeliEghe é%é:é‘} 3288 by the
processor 204pedhi. STMSEEdinRbRMe222[RE56¢ITIE: kEH&I, ¥hicrdpRondBY sgegkes anliogur ed to
W relessly receive beacon‘signals havin? diftrerent beacon types. In sone
aspects, the?fislay.y&he vsepintasfacepis gay Bglude appetlenent 91 cgpRonght thatisanyesh used

3”? _tlo r Fceﬁl%rhlla@om@qga ARl RE BRI 200 ki)d/0dScdt 8 GHpasHshn it bl t her
et al el ow.
[0059] The wireless device 202 may further include a power supply 230 in some

aspects. The power supply 230 may include a wired power supply, a battery, capacitor,
etc. The power supply 230 may be configured to provide various levels of power
output. In some embodiments, other components of the wireless device 202 may be
configured to enter one or more different power consumption states. For example, the
processor 204 may be configured to operate in a high-power or low-power mode.
Likewise, the transmitter 219 and receiver 212 may be capable of operating in various
power states, which may include a disabled state, a full power state, and one or more
states in between. Particularly, the device 202 on a whole may be configured to enter a
relatively low power state in between transmissions, and enter a relatively high power
state at one or more determined times.

[0060] The various components of the wireless device 202 may be coupled together by
a bus system 226. The bus system 226 may include a data bus, for example, as well as a

power bus, a control signal bus, and a status signal bus in addition to the data bus.



[ 0057] The wirel ess device 202 may al so include a signal detector 218 that
may be used in an effort to detect and quantify the |evel of signals
recei ved W9 20is00917anscei ver 214. The signal detector 218Crais2adeteans such
signals as total energy, energy per subcarrier per synmbol, power spectral
density and other signals. The wrel ess device 202 may al so include a
di gital signghsppcessor (DSP) 220 for use in processing signals. The DSP
220 may be confi gured to generate a packet for transm' ssion. In sone

aspects, the i ncl ude a i cal

[5655] The w 7BresCvallal be 5o Gadfe i Biscdmmniifiar 8 Hutsiostier MRy 1 o

sonme aspect sbe Thgplets @igethdit of faacpt 22 Drovage nﬂm{su@ee&hk@y@a@hlngasm@romahone a
speaker, and/or, a display. The user interface 222 may include any el enent

or corrponentm(aﬂ]é{11 Ponveys information to a user of the wrel ess device 202

and/ or gegi ves i Npidugh "aQﬂhibBIeoﬂJ frate doBPERntsTHHE iMstrRLEHS FIRV), GRs202 By
further include a power_supply in sonme aspects. The power supply 230

may incl ude i dg aﬁdmarre@aw ghat eperpsicse 9f the gpmpeneREs maythe combuicd Giver

supply 230 rr@afnﬂa&ﬂyﬁﬁﬁlergaﬁ&ﬂ Ptosae;%wé %p\’&"e;‘ss@yﬁml %A Sus&f ol fnef?tlHOPUt I'n
some enbodi nents, other cowents of the wirel ess device 20

confi gured tonleicefungipnaky bed |ab<fV@r‘élﬁt reppse fo e msenster 8o é%uatl Q. to For
exanpl e, t hempgl&ﬁ&% Y fuPondRY REcrRf fab G %Qh %&89&% qﬂe_emgﬁm glftzab%g;pﬂer or

| ow power Li kew se, the'transmtter recei ver
capabl e of oﬁiéiﬂatthm@slPﬂlﬁarFWﬁlsr ragle pf ﬁltealoefmonﬁwm dhstraged indCudemay B¢ sabl ed

state, a ful %Eedj\}%ﬂl %’plﬁﬂﬂ%gf‘s‘% te@%%%gt%t ates in between. Particularly,
ofFe

t he device 2 on a |gure to enter a relatively | ow power
st at e i moob2t ween Ay dismesisittm)ms tharvdre&m deviee 2@ atayvietlydchag IAPpb(Weor st ate at

one or nore 060]. vari.ous caonponent.s e wreless
devi ce 202 é@l\ﬁég‘@g@a}a@ &9 t% TP, anﬁ/ bUs®sy st em' %Onsﬂﬁcm i §Vstem 226
may i ncl ude ﬁglﬁhﬂﬁ. aFdoesse d‘fmesfelex@mhm thaswmiz:lssl deﬂzﬁceaozl(wmnﬁ@msd asaarczamit ol

A GMTENET R R I TR CC RRITER
appreci at e t heie@opawatiguraf asta_rﬁAMnnehﬁslaamwfaeedaa ds Matelog RodPLEX.
L ogetMer ) SCCORL O BV UE LIRULS 1 SR oLIgh bl ng cone ether,
in FIG 2, thesBuféation. As shown, the beacon 300 includes a median access control (MAC)
header 302, a frame body 304, and a frame control sequence (FCS) 306. As shown, the
MAC header 302 is 24 bytes long, the frame body 304 is of variable length, and the
FCS 306 is four bytes long.
[0064] The MAC header 302 serves to provide basic routing information for the beacon
frame 300. In the illustrated embodiment, the MAC header 302 includes a frame
control (FC) field 308, a duration field 310, a destination address (DA) field 312, a
source address (SA) field 314, a basic service set identification (BSSID) field 316, and a
sequence control field 318. As shown, the FC field 308 is two bytes long, the duration
field 310 is two bytes long, the DA field 312 is six bytes long, the SA field 314 is six
bytes long, the BSSID field 316 is six bytes long, and the sequence control ficld 318 is
two bytes long.
[0065] The frame body 304 serves to provide detailed information about the
transmitting node. In the illustrated embodiment, the frame body 304 includes a
timestamp field 320, a beacon interval field 322, a capability information field 324, a
service set identifier (SSID) field 326, a supported rates field 328, a frequency-hopping

(FH) parameter set 330, a direct-sequence parameter set 332, a contention-free



skill in the art will recognize that one or nore of the conponents nmay be
conbi ned or commonly inplenented. For exanple, the processor 204 may be
used to iwplemsaoep77mot only the functionality descri bed REbos24u2tk610£spect
to the processor 204, but also to inplenent the functionality described
above with respect to the signal detector 218 and/or the DSP 220. Further,
each of the compgnents illustrated in Fl;G 2 may be inplenented using a
plurality of separate elenments. [0062] As discussed above, the wireless

devi ce 202 cl ud an AP 10 an ST ed to transm t
ol or Conel TR Do b e lp it B MR G

L ef er en;:e, V\m&;}mhh@ldﬂblﬂé%e,ss Ftﬂlehcbplpﬁlgzlﬁbzamésercﬁmd |3gmr£EHq|§attarlrn Akl 34R, aﬁ
ereinafter referred to W rel ess vi ce 202a imlarly, t he
wirel ess devP@Ersgptpat Qaaﬁ%&r%‘dnl}f S‘&“%ﬂﬂno‘inferfl?t ]Irdg“ﬁ’a*f ﬂ‘é?t 'l’r/ggf&gr ed to
as a W rel esg By iRt #QdSncy sEROQA](DFK(Feld 350,laUh ik QSWQEQ:OE%@WDP@) @fld a
beacon frane_ 300 used in | egacy systens for conmunication. shown, the

beacon 300 i #d dassfecivadadistpd AovesERE Y Mtfergationtiec fréd aEIéPXtS‘Hi?d SAPIOF&dre body

304, and a frau®ickoykl Sl a%@&iéﬁé’é%n%ﬁ&%brk?(@@N)ﬁéld%@@V\“ the MAC header 302
is 24 bytes long, the frane b is of variable length, and the FCS 306

i s four [¥eles | oy shovmen] Hige 3|\/¥h@th7@féﬁ'é1p o 33@ iy eightt Ry tesr lovg. dbe beaspr
routing infopmaid o4 £ lg h&o tht% f{h@rs%pa%ﬁﬁy 1ﬂfﬂrn1iatﬁgn 'ﬁ'eiduﬁzt4r1§tt\‘/?9 bytes

enbodi ment, the MAC header 30 |nc udes a frame control (FC) field 308,
duration fi e10dg,3h®seracedae$ndenaﬁiqrdﬁSIQidﬁeéls?is%(lmyamabéel lgngh. 2he alpp@tmdcreteaddr ess

(SA) field 3 t fihglid and a
seqguence confiflgIﬁ? ?k’gréa%ger%iéﬁ tﬁgtﬁeh&ﬁw h%'—dgﬁ% @F‘E pé%@@ep)s 3361 e:eééﬁs | ong,

t he dur at i onb¥teselonlg, 3ic0direst- seqmnbypa‘smbtclr@1 3ihe t@AbffueEIOdg ahecormenslon( fibyt es

| ong, the SA field 3%41561 e. BSSI D [ S{FX byt es

| ong, and th%ar%né(aﬁresﬁce con )ﬁy% nlgdalélfgépen ] tbaslﬁ SFreVécels%t %g Qﬁrgg]]e he franme
body 304 ser«es36 & Hpbwed bagdat aodnﬁgl m%ﬁmtm)atﬂemﬁ%%bl@utvahhlﬂe flangths thetRH ng

d In th | | ust t 4 l.ud
P rest amp. £ 1 RIS DA Argi e o Begab Pt GhIe TR § SRHRYF rat i on
field 324, aleaghyitige pSQEr lcd&ﬁtulnf |f&[d (38$I 15)) thfdeebﬁles’%z&g, ahs uhparkt editciat es
field 328, a freguenc ararret er set. 3 rec uence
par anet er sef™™ emﬁ“%%é)g% ’gg?l;%% ongg3hs gst %‘@éﬁ%#ﬁ%@s 36352506
112733U114 pessy®ices fr@ﬁén&?séiectfm (DRELRANdSss ahaﬁme feﬁgtw m@trﬁlﬁtnn(ﬂoa%ﬁ)
paraneter set 336, a count r%/% formation field garameter

field 340, acqfiohaTPel Aicldagp igsfour Qytﬁ%\/l%ffg’c%?nﬁf?%'vﬁtm@l?‘éﬂ cPO3V4’H( Pehannel

switch annoum&m@mn ﬁél§|3(§43§1@1re@b§{b’é Rhgf debdenddd su@o}t&s&&l fi®¢ B4 fehuency
selection (DFS) f 350, a transmt power control (TPC) field 352, an

effective ratﬁr&b]@de%ﬁ\/\@?d ‘@EF@)ISHSWFWWQTH (R$) faplBBR is gyaableclapdld support ed
rates fi I[ ﬂ 35 6 l?'ﬁgrlﬁg Et‘ﬂpfé%IIGsf(\aﬂfl % tﬁbe&e\ﬁ@dfni?ra(nfé% 1§ 4 @Arglbl%ﬁél%}{ 9@? 6] As

shown in FI'G tT mestanp 320 1s eight bytes beacon
always at least 89 bytes long In Varlous radio environments, much of the information

contained in the beacon frame 300 may be used infrequently or not at all. Accordingly,
in low-power radio environments, it may be desirable to reduce the Iength of the beacon
frame 300 in order to reduce power consumption. Moreover, some radio environments
use low data rates. For example an access point implementing an 802.11ah standard
may take a relatively long time to transmit the beacon frame 300 due to relatively slow
data transmission rates. Accordingly, it may be desirable to reduce the length of the
beacon frame 300 in order to shorten the amount of time it takes to transmit the beacon
frame 300.

[0068] There are a number of approaches by which the beacon frame 300 can be
shortened or compressed. In an embodiment, one or more fields of the beacon frame

300 can be omitted. In another embodiment, one or more fields of the beacon frame



interval field 322 is two bytes long, the capability information field 324
is two bytes long, the service set identifier (SSID) field 326 is a

vari abl e wengtidnedtme supported rates field 328 is a var ipablus2012/0gd1h4 t he
frequency- hoppi ng (FH) parameter set 330 is seven bytes long, the

di rect -sequence paraneter set 332 is two bytes long, the contention-free
parameter set;,33¢ 1s eight bytes | ong, gk independent basic service set
(1BSS) paraneter set 336 is 4 bytes long, the country information field 338
is a varlabl FH hoppi n anet er eld 34 our b tes

| ong, | the. PrlbEpdirealist it 55 ST hERTAS b TR Frdisobi e gnEY  ai nt
fiel g 344 : Sadclaﬁtm% 1@yetre1ﬁ‘01lnmg? (cj(BIhﬁlt chmnehlbs&idgmhtha:im@mmgﬁﬁmtcaﬁ hitdwl 346 i s
six bytes |on the quie e 348.1s el ytes | o t he | rect
frequency sef g@ ?q*br% {D it igf 0§Bﬁ”i“s°“3“%£ﬁt"?fﬁﬁlbéa‘loén%ghexaﬂl?ée Ei?e

power contr okan( Tda@stflhﬂ)lrﬁa&iz oSt OBbmbHeeBeak @ Giia AN pRbE eclicke radhmt ed
power (ERP) information field 354 is three bytes |ong, an extended

support ed r atBRodipet fg geqegn ganbesprtprEodieatyon at aygapigally dutrttinecuri ty

net wor K doR{N) i efieh 39fistrStePanv@hinplRl18w o8t beadog%ﬁle 4oef ?1{ thk MeLs&Akd | to
FIG 3, although the beacon frane 300 is a variable length, it is almays at

| east 89 byt @Bbqdiagnt. the oy abend baeros feame 409ninelades 2 frphcetrol O fidldr nat i on
contai ned i ngf1g BEACAMrdE B39 450% tﬁﬁestéﬁl%%bni %@ﬂgﬁ%ﬁ%&m%eﬁ\%oa& all.

Accordingly, 1 n lowpower radio environnents, it y esirable to reduce
t he | engt h ofext fidl traeanoimé imdreati@OANHBA Tot e pr compne@dd@éﬂbﬁvlér%@,cmwmﬁm on.

Mor eover, so di 0 0 access
poi nt |npleng§ B&:&gﬁ %ggde6§Q£?gﬂgﬁlg@?&ﬂqﬁgk%ﬁggﬁgﬁgi#gﬁ?%ﬂﬁtﬁgégine to
transmt the«Bﬁ@b@ﬂdﬂ9®néS30®mmu@3ﬁ@mp@bmnﬂ«E¢yﬁ@ﬂdmOdabﬂ)bmahbngshéon
rates. Accordln esira duce t nath. of t beacon
frame 300 in°Of e'“‘?ﬁ“‘rte%S gﬁﬁ%ﬁﬁz‘? Y& AT ?es “go‘rhe%mesmm? Q?O ﬁg%‘gtbéétef 1‘%} gﬁ%’t t he
beacon franed&ﬁ@:mh@ﬁ@Bﬁmbenemamebawnmqb&mcmﬁnapnnﬁachﬂsmmwnWhRDWOUhe

beacon frane, 30 be short ene 0 odi nent, one or
more T ol do GreecnES funke 0R SPPRERd 58 TR TR0 R ki PRe RO iSR! ment
one or nore §ptidseldf470 heomeadeoond, aadrehe WEIQAIIBRY ChIRETRISZRL29046104
112733U115 300 can be reduced in size, for exanple by using a different
encodi ng schBHEPYFS 1898 accepting | ower information content. In one

enbodi mggite) t he V!lnr\@h@@sser@dbﬂlrﬁéﬁlscﬂ{é 1@M@\éth@ao§t‘fe’éc&pfrﬁiid@wo tALoMNP 0h®or
information omtted from.a beacon., For exanple, the STA can request

i nf or mat i on BRI L thod ip FECHEaRYer Brinde ops elb@oredifidssiot showmi BiGhddi ment |

a full beac Oﬁcﬁaﬁlg RRy SEMt FRRI 'di%@'&s@&l' HeYeifr Pﬁhmﬁarﬁy 'ﬂ@*&ﬂrféﬁi laﬁrib&dhﬁ&ﬁ@ ohé Me.
[0069] FIG 4 illustrates an exanple |ow overhead beacon frane 400. In the

i llustrated enpediokwnextitfibbiason bue iHicadoyt e ba compisesed 08I0 Hidd debsnd f r ane
control (FC) tht:'a@éegs M@rk%pﬁ@rﬁrfﬁﬁi %@aﬁ'%@ bRl ih 'a&loﬂiaﬁ% one by Eﬂo@ﬁ qlP 430, a

change sequence field 440, next beacon tine 1 ndication 450,
a conpr essedthsSameicprsiad fuﬂ@lel 10.a4 patse@ b@lmrvlmw skt ip dW9ﬂfW1élaﬁpr4@@le thath

optional IE {he?’eﬁils @tﬂe lq%xn?\@%eﬁg B&l: cgn ﬁ%gé’%ﬁ%e %P@esreflgﬁ@tbl% heﬁ!gtﬂs %8(9 AS

shown, the frams contro is two by our ce

addr ess (S¥00$M3hmadﬂﬁﬁmsm§mx bytes |l ong, the tinmestanp 430 is four bytes

| ong, hange se enc | d e _dur at t 0 next
full E Htier d s ma??lha“%resﬁ)glﬁg)sh‘fﬁd%? d? éI%%GLQD o W“ﬂéesggit?? ?ﬂ;ﬁd 460 is
f our byt es | amghe dnligedaitae sl ln@tmﬂakadmawnrfmrﬂa éé)l()cbeéhﬁ@e ihs bedeen fryime 40@Nng, and

the cyclic red a field 490 is. fo S 070]I'n
Var i ous. embotiBrE S oAr R B NS BdAB o8t kbosh S B bR or o e
fiel dsI SSOWnaddlﬂesH ?m?}hr@?d{eﬁfﬂSSIDCﬁ&ﬂjel@g&lhw ofbted fin ellldﬁlbﬂﬁfnelﬁhﬂm}l n FI G
4, including y the fie [ scuss er Parti cul ar vari ous
Sbod: mont o aRd2 e dn s ReSlRox e 1B AI] PR LGN uED.  +he
conpr essed Sghbddith&ltdf 486k alladiioh REtACTRSS iN@ISWRT ited Réd@izsthd 108]-6kefhéld can be
omitted in accordance one or nore flags in the frame control field 410. A

per son havi npFageiaas JOGKS ¢ap herﬁlgnﬁlédé‘ﬁlg\mel jhoy{ ijprdramgispace tFSy rerfthel ds in

the | ow overhgach ReAC D fsTsaie FAfcraRR, BR Riudtd EatBnticlg s all & demed hs, and
can be in a different order. [0071] Thé destination address (DA) field 312

descri bed above with respect to FIG 3,




can be omtted fromthe | ow overhead beacon frame 400 because the beacon
frame 400 can be broadcast. Accordingly, there nmay be no need to identify a
speci fi c Wwo=xiympi7en address. Simlarly, the BSSID fi el #C3152¢1a1044104
omtted. In an enbodinent, the SA field 420 can include the BSSID. The
duration field 310 can also be omtted. In an enbodinent, if a net

al l ocation vegi@e; (NAV) is desired afterssending the | ow overhead beacon
frame 400, it can be signaled using the short interframe space (SIFS) after
t he beacon f

400 Furth th t | f |d 318
A O L AT S S e P AR

| ow over headinhasean. f rane 400 because sequence control may be unnecessary

in a beacon. [0072] n.the ill rat ed epbodi nen ntrol (FC)

field 41¥7%Incl uded the Hiyratgs ffmtlvé%qnaﬁ hg frang copfp] (F§>Fﬁw§ t m‘t‘y %8 d 412,
a four-bit sgtypen fitlgladl 4%3o-ba (pReid 41208 xdur-bit |s1|,1bt§2&6ﬂ%w141t3l Mend-Hidheat i on

present flag _414, a one- hit SSID present flag. 415 one-bi t

i nt er net wor kfih§ese gigistingieatign prasent flag Al bex gict mo%ﬂ@vﬁf%ﬁ@ht fé*’@\/ﬁ‘;”f targbin17, a

one- bi t Secufn'tér%t\fvd)lﬁglgzl]?r@sen@ﬂgg Qng, % eKeEYR hahBRAWR) (DY ﬂ‘éﬂd94ﬁ M YREHiPUS
enbodi nents, the FC field 410 can onit one or nore fields show in FIG

and/ or i ncl utrUiBhelagr | Roand onk erseyeh oS YRbkin4| % I arious cbpdinetingiediy of the
fields di SCUﬁé&%Q@Jnednﬂt offd &%&ﬁﬁel@@éﬂo% iREM, Qaa'i%{(oihluuhe bift 5rhﬁ'0r@ﬁ£l}gl¥“er ot

appreciate that the fields int eacon FC fi el can be of di
sui tabl e | engathbowand FEGM, beclidingai 6f @ distds lisgeyscd hooin3] A meran datiogli nent

the frame coninl 40k G 6 dif 40:60 BlnAc Bl Al BALGRFE BOILNBuh e Deacon

frame 400 is a W- over sore erred fo as a
beacon." In aﬁdlﬁ‘ﬂbmdumﬁlpngﬂhseamahbeirmdﬁifereniamlderndl cate that the beacon

frame 4 S as rt b settin |d. 412 whi ch
can i ndi cg% e a bglgcn eII%rame Pélrl]edg%me Cg}niotﬂﬁp ﬁgd élﬁ.l ?/nﬁ%m Leﬂla% ‘2{%‘?,‘“{‘% "0oo1"
(Whl ch can i thdi thabeacbih&tme heo tsaalowrbveﬁlembhsqamms(ﬁmg dlmmefmed head, “saord/ or

"short"). V\hnaSArecwest ame. 400, it can code t.he FC
(el 410 cofbih: bt REbed e REFEIRFED o REMHE byt areBY s
short beacona sieceacintglsytting e tﬁ)’E&idBcaM 2deCDIﬂe(wﬂﬁbﬁ cb@&ﬂ&ﬁtefartﬁmnéfﬁﬁle'p n
accordance with the. format descrijbed 74]T e next f beacon
time indicat fhprddeg eF‘I‘bé@eztt!CLe&A g}eﬁo qoﬁ FW%II chcqnrpfieiie abﬂ‘éltﬁﬁcton ¥n sone
i npl enent at i efigpredséte 1dsxexwerf1¢ahl amc@mrt ).MByVihdRtd SBA I8 RE @kehdacdd AEnd14 may
i ncl ude nore than one I n enent ations, .the next full beacon

time indicat f‘%“ﬁﬁ’é%‘?ﬁ@e fhﬁég ﬁFifil“lfPaSP "‘HE%% flag fdigetipgihatihe bepgab et bit s.

For exanpl e, 46008 4 @9t Bealln. t RecHENELYT Hel STIE RGP Bedol SR PB&SEN rahPdbG &L | ON
field 414 may be associated with dévice specific characteristics such as a

servi ce set, agendpies wifhghe fogpatglescaibedhaseibr ed in nenory. [0075] The val ue

i ncl udegygzy the nextyckuhs b@&‘c%ﬁ%hehh&‘l@atloﬂ IrG@lt (R8 430 SR mfﬁlé}gﬁ fudimy be
used to'identify that the next full beacon time”indication field 450 is

i ncl uded in oiwebit. dwwem@@merb@mmheflreahéllms@mnmn@lm@mreswttﬂaaHé‘tn tting
devi ce, .SUCh II]I-CIﬂﬁ %EOY&Q[I%H(&IG%F& sg%ykl}\}?fe&ne a}{gﬂsuﬁle' I{%X{ Hl?l &gﬁ;ﬂ glIHtl: |

beacon time I ndication present en the transmtting device is
configured t mdtcawﬂentdlagéﬂ nfau hﬂclttdea@omﬁgurabia nundecefttitonFéi eghilpld 30e and

w1 be incl f’éggtﬂ%f Ithe helE fl(l 1 be con tll?neapcrgsent 1ngr§at10nq'{e?aa Ji14 a; tl)eeallsgocu{‘:t’ed With @
device specific characteristics such as a service set, device type, or a value stored in
memory.

[0075] The value included in the next full beacon time indication present flag 414 may
be used to identify that the next full beacon time indication field 450 is included in the
low-overhead beacon frame 400. Accordingly, a transmitting device, such as the AP
104 (FIG. 1), may set a value in the next full beacon time indication present flag 414
when the transmitting device is configured to transmit a next full beacon time indication

field 450 and will be including the next full beacon time indication field 450 in a



WO 2013/ 009771PCT/ US2012/ 046104 112733U117 transmtted franme. For exanple,
in the inplenmentation shown in FIG 4, the next full beacon tinme indication
present fwagomlizmcl udi ng one bit may set the val ue of PChAISE@R044104 |
beacon tine indication present flag 414 to "1" to indicate that the

| ow- over head beacon franme 400 includes a next full beacon tinme indication
field 450. Cppysgpsely, the transmtting device may be configured to set the
val ue of the next full beacon tine indication present flag 414 to "0" to

indicate that the head eac n 0oes n i nc ude ext
full beacon FPRETY iy sk PG 15 08 et o o maht a6y dud
"presence” obeathietimexididatibd pro@ac fay 41|4rmc1udnﬁlg ord biomaf keltiek vahye @ltkondxncl ude

whet her the yalue included i.n the n peact time indjcatiogn field is
an operati on i Rrarelime GG fiappreasnt e dita 1 P el e loproveffad |
transm ttingb&es Sand £00MB¢uER A GULRBedcon GRBdRtaBorRfid1@X450. f@éﬂve@@ﬁctﬁ@ time

i ndi cation val ue for each signal, _the transnlttlng devi ce nay set .the val ue

for the fiel HaEitEpE 4pHse Ay e ranfigirqdetogset theayalsnef e msttafil beagan) tjme

Accor di ngly, ingRbddingedchensy £56069 v@lnlaeaquﬁ heRty-ARrichH b Gabi REmOHoG not
present” is provided may, 1n sone inplenmentations, nean the field is

i ncl uded in 958 npyinghadan pext fydl boagop dimedrdieatinrBeldd59he field is

non-opefgbgonal (6. Gme ifH] Meﬁ%ﬁ%ﬁs “preQAEH] oAt %%;@t' fﬁur\&apo%venﬁ@m&&ﬁbn as the
STA 106 (FI'G 1), may p rocess t frame control field to determ ne

whet her the fiddajayalo flrrcabmle whadkidesalge melndedfin|the nysaiod heatcpnremue miiieadion on

field 450 byg egesn%n c;pﬁéf-aﬂ&haigﬁu%a#&%xéﬂ%}: qg?(ﬂné [}?Ptlé}ﬁe tiShs flf"ﬁl% tr&%ﬁ{fﬁ 1 ”e

i ndi cation pre enentation s

FIG 4, the dext if ubl cdnégwed td generatenadn@atﬁllbhqumeamntlndld;aalgnAzalzﬂle |f0rodau1d| ng one
bit may set glhﬁ:" ¥ eHe Of'tlrtlh i ta seltlheg rthet%':fd!t agnia(% r VaRle sent flag
414 to "1" to°1 &lca H%hd% I?Bhfover d)beaco ramne %@0 inchades a
next ful I beam@asmtdonﬂant nﬂﬁllg:ai\camrdnﬁglglsdtnﬁgﬂw Ifﬁamrvﬁhibyuchtth& av addieatiof t he
next full beaco

tinme.,ndica |on pr esent. 414 ma
ol chte t ot TR S S bl R TR s g e Tl i sided ot
full beacon tnithefrimébgalid ahefcoehledtmQhe fidld HaivR- opsfadlﬁﬂe(retga,tarmﬂa&y).t he
recei vi ng_devi ce alter the oces he | ow over beacon frane
400 basé@ 78n mhet‘gﬂ%e‘tVHlé dﬂﬁ‘\‘i\?é cﬁsﬂb%g%dﬁﬁ"lé Sri%%%@ceﬁ% Fﬁﬁ@%“%{“‘i‘? xt full
beacon tine fadiaatih aRtcth@k @vlféﬁ@r tlﬁol’fec&%@nﬂi’:irﬁe idcfudt € neaCRilIVich@nO@¥dé ce
identifies whether the frane includes a next full beacon tine indication

field 450, virdicpicscBeldideg Ry idepielyingxthe malue tarduded Hn tthsraextnfyll Repso8ntipe esent

flag 414 'anHQ@Qnﬂﬂe&ﬁﬁﬂ&J@m@jﬁﬁ@&&ﬂhe1h%kﬂn&%%wn@ﬂm@@ﬂﬁﬁpﬁuﬁée4ShQna
processor may be configured to process the franes with or without a next

full beacon Bl b?@mzlanm%wdfcmnopr%w flapiil4 ichplingpieditenshet Peoes ef ng of
the frame begause filGh&nsind NidaM FiRsciPYiag W0 2013/ BORFEAEHE 'a’§219972/ 046104

112733U118 identify characteristics of the frame (e.g., presence of
next full beexsdhead ibgeconnigireatPdmcludics howaxt Mt dsasan itige prdesebers ifinld ﬁﬁ)e entl re

frame first. CL%FS@%&@VQ%&‘[H@E%?R&%{E @8 tifkdin @%%{%g%irg'ﬂ%ﬁun devades one

bit. In sonme I nplenmentations presen y 1 nclude nore
t han one bi t to ‘I0f tc onteaicrtjtahelovatvicdra] beahen B8hOAYT deembt nklade 4 st faly

i nclude a copfiqu l. e of.. bi For exam e |l.enagt he SSI D
pr esent fIagaﬁfglﬁ%gugumﬁgéﬁgﬁé?gdléﬁ?ﬁa3@%?%%” m§%|¢e“”mﬁn del%?lé iCcs

such as a seilwr de [getessinkevi the ldwpesrhand baaomlfmmwmﬁ rbeckdian wigther yhe low-
overhead beacon frame 400 includes a next full beacon time indication field 450. For
example, if the receiving device identifies whether the frame includes a next full beacon
time indication field 450, via processing of the next full beacon time indication present
flag 414 included in the frame control field 410, an appropriate signal processor may be
configured to process the frames with or without a next full beacon time indication field

450. This can improve the processing of the frame because the receiving device may



[0079] The value included in the SSID present flag 415 nay be used to
identify that the conpressed SSID field 460 is included in the | ow overhead
beacon f reoe0BaO977FOr exanpl e, in sone inplenentations, PCRAISIBRIME@aH be

hi dden or cl oaked. Accordingly, a transmtting device, such as the AP 104
(FIG 1), may set a value in the SSID present flag 415 when the

transm tting;deyjce is configured to tragsmt a conpressed SSID field 460
and will be including the conpressed SSID field 460 in a transmtted frane.

For exanple,.in.the inplenentation shown in FIG 4,  the resent flag
225 1 mat it nifeifs et Ru T e feE o PR msS et e RS L PG S {1
to indicate tarbtidnhevithownesedakibasodkeanote biitaefad®@rst.ncl udes a conpressed
SSID field 460. Conversely, the transmttin evice nmay be configured to
sot the Wlue of THeSSd ﬁ%?%sfi%t 15 éggmsn ;%58,. & ineydeancdtte Fhaems he

| ow over headifhigasQmtbhan®: 990 slegst AL 41 N@hydRIAe GRIP RS DRE beSIPsbhel d 460.
[0080] I n sone inplenentations, "presence" of the conpressed SSID field may

al so i ncl udeHELMEoph &Rl BersshrtlagedS may tid e grigp sl BpisTpf Bfsd i s an
oper ational y&l U8mplOthcaXAMPbLihel J315 PR chiMMMBNLAL bORSeciditd WAR device
transmtting device is not configured to generate ‘a conpressed SSID field
val ue for ealiicidiF ghrapcterisies suelaarsmicrviqengl. dRdqedEPentra wiie stiied panamory-or t he
field tgyag arbi tﬁ?er\bélu%%&kﬁie&‘ﬁlﬁ% ﬁsfﬁﬂfé%} ﬂggm%,trgﬂibgflﬂéﬁ )iderMBF@RALOY! Y,

setting the presence value such that an indicati "not present” is
provi ded maysommesseheSIiDhprld éAtiatnchnled imtwnlowheerhial bieacen framb 48@d Fon t he

frame but th u t.ai e L i 10N- raii,o .
arbitrary). %8%@%T§3$§%él@Pﬁ%n{g@#gé?ggﬁ%%mgg}@ﬁ%néggo%%g'?%Pﬁﬁﬁﬁgjanay
process the frammiticodevicl sichek thedAD 104 (16t é), magecwhedliem thh§SHepesaned f r anme
includes a ¢ ssed SSID field 460.by Ldentifying the val ue.dnec ed in
Lhe 561D or oOERASAPES SRRl P on ASREL i b BB EESSRENAETD g
4, the SSID psteaentillficaaclddibg theclompieag:d 38ED Mictd 4@yin setrankhitedt dtate. dor t he
SSID present flag 415 to "1" to indicat hat. t | ow- over head heacon frane
200 1 hel vaesesity it D dBnicderbfol PR A 516 i rd et B R he S D
WO 2013/ 0097 ieRGi ki 12y {ih16F4hel $QTBpreleh D19y €eiot1f kamd#db timyhcbewset to
"O0" to indicate that the | ow qgverhead beacon f 0 _does not .include a
conpr essed S&HP{ Fﬂ?ﬂéﬁ@wVﬁ%§BﬂﬂfSﬁb?%ﬂ%ﬁ?%ﬁégﬁgﬁégﬁ@gr éVW?ﬂb‘@%vice
may al ter thgaRMAGESsE@ By b@nkige®uLich8rd aheat are IS1PPResdiiGlRagsdy on

whet her the | owoverhead beacon franme 400 includes a conpressed SSID field

460. For exarfhlte ndiqats thet the loxi-oyeriyad Beacen fire APY fless dohimelifer comressedne

i ncludes a cQuipy £3$86H. SSI D field 460, via processing of the SSID present
flag 415 included in the frame control field 410, an appropriate signal
processt8ttay be lagwmegmplemenigtignsocrigssnedh of fthey persprggsedy SgIrD Weldhawt alao
conpressed SgLRqf fcARR: valld RCRAI e Q) FR&APEABLHSAUNY affopbfafioral ame
because the recelving device may 1dentify characteristics of the ?rane
(e.g., preserdee. ofFor xamplypresgad iS8lcchiatony) ifpithchansmidiog sissice |1y not
processing t I r i i: t an set
t he conpressgﬁﬁg@%Eﬁfgéegﬁﬁ%gh@%%%m%gg@fé@ V@Q?Sﬁqgﬁgéggﬁﬁﬁgﬁgﬁgﬁﬁ? e SSID
i s hidden. Fdeviexsaypkethe wienfor e 88l © ansrthirddespe (de, rechpr, egsedt, 881D fi el d
460 can have value of .all zerqges, all o etc... £ the.SSID hashes to
the reservea bl IuG SR IFSERE Ry RSk B Rkl i R PRe Thashed
SSI D can be perndppeady,.tio seanoinipdemangdtions, (reagthe fiethis irwhided &l the frame butrtBerapped
to an alternative valge %sigﬂ.an aIteQnaHive h@lhi?g function. In another
enbodi ment, YHE Fe@ed yihg f5RSHOn Rt e T8 on that the SSID is

hi dden. [(08083] TheA irdttieimgelewos, kidhis PeeSSRN1 04 (FEE 14, 1aysiioosss the friahécordrol Ncl udes

one bit. In so i npl enent ati ons, .the jntenmetworkjn resent g 6 may

i ncl ude nor eﬁ‘flﬁg‘ﬁbgﬁéetﬁ‘i“fme Wﬁe@i’fﬁée rehsIvettams g ,S%t‘ﬁglpf‘?‘?feélrgééﬁvﬁﬁ? ing
present fl ag4ebli§, igentifying thedaiuad ieQabd githabsm pusdaenagf1shiFbsexalPle, BxaaP! €,
the length of the next full_ beacon tine present indication field 414 may be

associ at ed wiHerBRNAtOR sRyELineFIE. dnthe éﬁé{%ﬂ%reé%qt dlag dlie fpehiding ang bifi ey ssbt |

devi ce type, i@Nafe bRIHEESTD Pr@bhtifRg MBERS ¥ b GRBALTRS MaloweoveRfchdgdedoh n t he

i ntenmetwor ki ng present flag 416 nag be used to
frame 400 includes a compressed SSID field 460. Conversely, the value of the SSID



identify that the access network options field 470 is included in the

| ow- over head beacon frame 400. Accordingly, a transmtting device, such as
the AP 10WOQ2P13®0977Y, nay set a value in the internetwor PCRgSpeiesedids | ag
416 when the transmtting device is configured to transmt an access
network options field 470 and will be including the access network options
field 470 i ny@;5pansmtted frame. For exgnple, in the inplenentation shown
in FIG 4, the internetworking present flag 416 including one bit nay set

t he val ue of the t wor Ki n ese i cat e that
Lhe Vo over Pkt BBt ZOThP b S8 TR AR sl B8 1S Bk Seeriad bk iR 1ol o
470. Conver S@%ey not 1%%&1@9&3?&@ YRR/ 164&%@%@?@&%?&2 @hd ﬂa&nvmg
transmitting device e confi set t val ue of t

i nter netmor%‘?Y@cep‘F‘@%g‘ﬁ%/ f ea@”‘ﬁ% ? g ?Q"Y)O‘(qli]&iagd%eécotnhg't‘m‘f ggl%ﬁdo%r head

beacon fr amwﬂ&ﬂerdﬁ@%vﬂ@%rhd&ﬂ|Bé§@n&¥hn@ecmﬁlcmﬂés“@6&nl§l’@§sb@ ss1 ifieladadb’ 0.
[0085] I n sone i nplementations, "presence" of the access network options

field may al 59 SABPIGdE thereachate demise dentildesiwhethgtiba famerindudss 8 seapasedor k
options fiel gsirs figg @@ee@tﬂree@ém%/af HR- SITOF preeATRLE 414 ThchRICE in the frame

inpl enentations, if the transmtting device is not configured to generate
an access netWdPk figidt416nan waproRriaico piges growsksgnaney eneonfiewad e Pracey Hevi ce
may set the wahuefidhe | Mfoul b ek QeSS UL 180V THLMEIRkF the SBILAR
constant, null). Accordingly, setting the presence val ue suceh at an

i ndi cation off mm&@mpb@@wﬂhe neselpn@dfrvcﬂ@dnmgientlﬁ‘mcmmﬂstwpIOéﬁrerﬁtamel(@gs mean
the field isji eldis
non- oper at i o% %éjgfetﬂ? L‘&n Pﬁ?é?ﬁgﬁeﬁg?j) %Eﬁg}? }/&&lﬁéég%él P%gsls \clhllécgehtﬁégﬁ%rhé as the
STA 106 (FI dirst), may process the frame control field 410 to determ ne
whet her recelved fr s an_access _net s field 470 by
i denti f);(}ogg t he vgloﬁ%erlnnorﬁemea%dtlh?n R ST P REY %erd\liglgr’% f%?%aéis@ﬁ fr(fserve 16. For
exanpl e, in tdle indiohtbrgethitahée SRS kdvithdenn Hel Eandhle, twien itint £ iDeis i den rtge pr esent

flag 416 includin set the val of the jntenet i resent
flag 416 to s Rl T ab bavs N ot sntr sl st T are 88 ot udes
an access nehabdskio A te@cedfvia@leAvieR Gombaay eas@hy SStih @ashafutiioaf the Reshed
internetvvork'é% present flag 416 anba?e & "0" to.indicate hat t he

| ow over head>D&atYh OF FERPPADE GBERCTNBEYS cg’uﬁoémé’ﬁt s 8 HERaRBIk “Opt i ons
field 470. Iﬁltemﬁee vamd W@ﬂeﬁﬁﬁve RBBing QGRIIM. NG ablEérGenb¥Bncal, IR Fd he
processi ng of the | ow overhead beacon frane 400 based on whet her the

| ow over headfigld4&Qernfipclpds anderlisatien thabde anusdidkden net wor k options fiel d 470.

For exanmgg, if tﬁ%ﬁt‘éﬁl‘éw&lﬂg% gl%yénf:ﬁag AnhbiAh ﬁﬁFI@”‘QHﬁ&Idei&?etﬁ{ doh&Cl udes
an access network options fie via processing of the internetworking

present fl aginapl@ngniations dee meeﬁ@rkméws%ﬁlﬁgéw Fﬁa@llaplmnorﬁﬁh@pbﬁ&&n ate
si gnal prOCegsQhmiBi, %eﬁ%ﬂgﬁsgutflg"ch{eﬂle%&ﬁﬁé rbdagie Tl s Whely 1 irfRfug § hout an

access network options fireld 4 Thi's can Tnprove tal procéssing of the
frame becaus@onflﬁerab]éd@ln\bﬁhgf blésvl Eer preynpile dlit iengtthfatha@mérﬁthhee@notﬁmQ he

frame (e.g. %ege%gﬂ&gu f g Afiﬁlgfﬁé fﬁggéﬁﬁ ﬁ,ltgﬁ&'ggégsz%m‘% tcﬁ‘ﬂﬁ*ctt%ﬁﬁﬁs g@rl ly

processing t entire frane |rs I ment dth
field 417 semvesni@ schdéviattepeaobavedwi stirkd ofmdohey AP 104 (FIG 1). In an
enbodi t he dWI dt h

the bin dr?)§§4]val ue ahue IS%{ at ﬁle e%%t‘{é'lo?gmg I%}r(%ergtxgaan?m (rjntél{']vbgllhsgd (I%/HZ Bbgﬁs
can i ndi cat eidantﬁ‘yl\thizt tBSScand natwwed upucm’s flelDO2Y i< anludadlic sicelosv-dveltdzd BSS. | n
beacon frame 400. Accordingly, a transmitting device, such as the AP 104 (FIG. 1),
may set a value in the internetworking present flag 416 when the transmitting device is
configured to transmit an access network options field 470 and will be including the
access network options field 470 in a transmitted frame. For example, in the
implementation shown in FIG. 4, the internetworking present flag 416 including one bit
may set the value of the internetworking present flag 416 to “1” to indicate that the low-

overhead beacon frame 400 includes an access network options field 470. Conversely,



WO 2013/ 009771PCT/ US2012/ 046104 112733U121 an enbodi nent, a val ue of "0000"
can indicate 1 Mz BSS. In various enbodi nents, other nultipliers and/or
encodi ngswoanwotrsed. [ 0088] The security flag 418 showRCIrAUSEN1G046104 ncl udes
one bit.In sone inplenentations, the security flag 418 may i nclude nore
than one bit. In sone inplenentations, the security flag 418 may include a
confi gurabl e; psger of bits. For exanple, the |length of the security flag
418 may be associated with device specific characteristics such as a
service set, ,device.t .or a value_.stored in. nmenpry. Q089] . I n .an

orbods ment . PharpSTid finl ¥ SREEELE sty ARt A TkaEh

i ndi cat e wheplhent dag al@acrypbiindicdts this éd 10y-ovB@ediFochOsh {rith&S400 floesIdot an
enbodi nment , de@gils of a roQ;gt.se&griﬂ¥ network (RSN) can be obtained from
a probe respBRYEC aeeey GrRgrortignt ¥elhdtf 1 ti ng device, such as the AP 104

(FI'G  1)oossray Setmaoma!ithBlehdntafiéhsSGfbkehdey of tiRJachdsd nahRk bpfonk FRASMHLY t i NY
device is configured to use data encééptlon. For example, .in the

i npl ement at i ¥ SGR Vhetier dhe aalue Heeluded upi thy apgesy natreh ARTARSI iy 6nat bit may
set the val ugRftiohd1&aR8CHHH Edandpledth IR ihiPlenkntatibhs TACRIRMIRAL AR is

transmtting device is configured to use data encryption. Conversely, the
transmi tti ngWesAndiguge o hgeneraisf yaecsed nefweet optas vydluge fuf cachesigiab ube ty f1 ag

418 to "0" 1 Qisptift&iddidhy (dhehd VaRARSI el MG REM £6inks Al & nfh@imed to
use data encryption. [0090]'A receiving device, such as the STA 106 (FIG

1), may processtanthaulf)r gnsordmghyr dttifg @b greaange veluelsuchrthdt ne indieatipie pf trive
transmtting bce 1.8 [.gt ; t#Qm. by i.fying the
val ue includ%%§¥% ?ﬁ%ﬁggﬁgﬁﬁge{§ﬁg%9%%§&m%%%ﬁ%§§%%¥%iﬁ§%1$ﬁghﬁ%g é%%ntation
shown i n FI Gramg bithle: wéowontained Inghe A48 is motopdiangnabees. biiitrarmy set t he val ue

of the SR LY A RZrIRE dhee Hest R M O30 ARGGSBI b OghlpY o TS

configu to use a encryption. nverse 0
flag 418 mayfide 44eto taerhliie Whethardhecat@vddn@imd melutl¢saansaridst nagyodevptoas | S not

configured t ata encryption.. I.n so i.npl enent.ati ons, .t he receiving
Govi oo rmy afela% REIEp SREERYrnd e e dPBFRRAC BeBuAt e 166 ana or
otheg franESeﬁm@ﬁﬂnomewmghﬂ@ﬁm?&ﬁﬂmghﬁqFKansﬂkﬁhkﬂ@gﬁﬁthpmﬁau@@?ﬂﬂ@ured to
use data encryptjon. For exanple, if the receivin evice identifjes

whet her the tan‘ﬂglﬁioP‘E indnacYeQﬁ% Ya%“ec‘lfﬁg? {jﬁ‘?"é‘ﬁWPr&l‘%s%esﬁatt age%ér’;?ptli &, via
processi ng ofndich® tBRAKE Idwyofdrirgd bdszoh Takidd®d ihéluddd@nfdcadt® neiatl epticht el d

410, an appropriate signal processar may be configured toa$rocess t he
frames with B89 nEaRveEsty st of tegbemptyaikipg arepqnt ffag ¢ At Bay BadRid? nent  of

FIG 4, the ¥ "BShapRe fheltk A3 VcPhedDBEIBh frnRNdoNGel NGB SR ofiLbds 320
descri bed above wth reigﬁct to FIG 3. Specifically, the timestanp field

430 is only hewerkinptiens fiedhdy0. insereainnlereenttions therrpecniieg devapmaygltgitght - WO
2013/ 009771P&Bééé%g%2{hQ‘}W%e&éa%%%%é&?f?anwmsbak&i]{‘&awﬂ E&Trfthérﬁ)%—megdl eld 430

can include one or nore least-significant-bits o timestanp, such
as the tinesbaagn friwe OB 2@ludmorn escagspicevork foptionsnfieedd ATfh ForedtxdmpBROifcthn

i nclude the itegéi(finlg Q@site ﬁiielgtﬁ‘iefs ivﬁl%{ﬂter &Xtﬁ%ﬁle%dﬁ&? ah iaErcPe§st MOM o%hgns?’geqd
470, via processing of the internetworking present flag 416 included in the frame
control field 410, an appropriate signal processor may be configured to process the
frames with or without an access network options field 470. This can improve the
processing of the frame because the receiving device may identify characteristics of the
frame (e.g., presence of the access network options) without necessarily processing the
entire frame first.

[0087] In an embodiment, the bandwidth field 417 serves to indicate a bandwidth of the
AP 104 (FIG. 1). In an embodiment, the bandwidth field 417 can indicate a bandwidth
of 2 MHz times the binary value of the bandwidth field 417. For example, a value of
“0001” can indicate a 2 MHz BSS and a value of “0002” can indicate a 4 MHz BSS. In



[0092] I n an enbodi nent, a STA receiving the | ow overhead beacon 400 can
retrieve a conplete eight-byte tinestanp froma transmtting AP via a probe
request. Wo20msaoerodi ment, the length of the tinmestanpPCiralsdoi2®@®i1een be
chosen such that the tinestanp field 430 will not overflow nore than once
every seven mnutes. In a conventional system the tinmestanp field 320
value is interprgfed as a nunber of nangseconds. |n an enbodi nent, the
timestanp field 430 value can be interpreted as a nunber of OFDM synbo

peri ods. Accordingl i n enmbadi nenpt s er ﬁ&%FF nbal periqd is |onger
Phan a nanosSLaHi {1t At car dirst ARy oanrpetsiiodiusindy o
[0093]In an amaQHMﬁ@nismﬁhﬁeﬁ&ﬂﬁ@ﬁaﬂmmﬁ$£ﬂd 430 can facilitate a t|n1ng
synchronlzatlon f ctlon (fﬁF) be en devi ces 1ﬁi(§nd 10 .in the wireless

communi ¢¥8%lon sy§¥ m*aeOY Rgeitbb ﬁﬁﬂt§'ﬁ% ré p %ﬁﬂ tipdatlesoPhe

timestanmp fi phflerdcdatidhs, ihdMddouri®y HRsr+RYhe, ticrmstaoR thielde 430 W kbmever fl ow
approximately every 72 minutes. |In enbodi nents where device cl ocks drive at

about +1- 20impsReatiopn diceeuwkes laphhompayinclily a ponfigugbicsnumberpf Rils. 59r 30 nin.

Accordi ngly, canfhRViicechf Fam TRUAL ALY 413TRap BEGERHE a0 fevdel e&h@ AP 104
if it checks the beacon 400 as rarély as once a day. [0094]In t

i |l ustrated ErsHiiERtudfas gseyicg sety ¢pxice hpe g aselygeierad iR MeM@ry440 can serve
to provi @%9 12 sequg n%rﬁwﬁﬂﬁént' {ﬂglﬁﬁﬁellﬁau@efd A ﬁ@%@&% ﬁamﬁmﬁﬁf sb0f Q§ mati on.

In the illustrated enbodi nent, the change sequence field 440 serves keep
track of chaﬁ@@@wbﬂWﬂhedﬁPem@mﬁwnnSaﬁﬂénﬁbdﬁﬁbﬂﬂ(Fﬂhd)Aﬂnﬁmﬁﬁﬁawnwm@renent

t he change s n t 104
change. For %ggﬁ(ﬁe L#ﬁ' %éﬂﬁ£WQﬁﬂgggﬁsﬁfaﬂfﬁfpﬁ%@%@%ﬁﬁ&g HhFﬁgﬁgéfD
changes. In Amr@ngim,oh mmsm;mmgmvm@ Lok amsv Ad’ek%e{ﬁﬁhtl)tﬂw changec mgheence
field 440, change 4 h uence om.or.. pseudor andom
nunber —or orRung sl SHEARIER: RERIRARE A UGS el P 6 SR 8
configuratloamnmkihﬂhéﬁmﬂaﬂmnh@ngb®m1mﬂqﬁa4nhmsmmﬂbﬁwgnﬁhm&pdmgenmhange
sequence fi on in or a be on nunber.

eld 4 may be referred t S .
0095] The SR Thanathead techiryit ae 1G0T BE RGN MERGE heTHEEdRiRye
sequence ]1: [ e}sgcotﬂlﬁ@urea/\ﬁ@mlsé fd@ta&ﬁéryibﬁ’@l dﬂoﬁ?&r&‘el)'i hee ehad@aingnddvive r?i}ala}gel |
sequence fie 440, the STA wait. for t transm ssion of a fu
beacon. The SFASYSH ¢ Hd?tﬂgiié V§$%6f§W66§?#@F%§% @12?02 9% et Hy3U123
transi tioni ngadsgitinSISAR iPfiot cOVRJARNRS udMEe biybod. t waits for the AP 104 to
transmt a full beacon, In another enbodinent, the STA 106 nay send a probe

request [409%8me t o 4 FeCXPErgvicwsuTh % e TPl g6 Grdp-deayaPrpgses ‘BREAGE CPHt he
change sequepgg fiioelodddébhineT WachE: ﬁ%raﬁmltﬁ@g%u@mst eshianki @uw el

information to the STA 106 in response to the probe request frane.
[ 0096] Ref er r en¢gyPsipn by idestifying the valuginchidgd infthe pecweacféﬂg 418 mdor AEANEAR ilbn 450

can serve togjfh rﬁﬂhl%ﬁ%ﬁatﬁdﬁesh%ff fn FigTR, @L sé@ﬁhﬁﬁhaﬁg hgg AR llljclﬁlﬁg e okt e, ABSHR ¢ Tis

full beacon, suc he beacon 300. Accor y, Ina nbodi ment,
106 may avoi welyr bl seeqiie deg ¢ FansShi wdndente fémtdhwwsmlté@dmelwecmﬁgmp&ng for

the full a@odée d&th &fﬂ@gs C%M%Wﬂ{%tv%lufeto?ﬁle ﬁéﬁn 541%%%6% s+ 30~

i ndi cati on 450 can one or ‘nore o cati at a ful
beacon wil | ﬁnhmouﬁﬂahmabsmhmmegdwmwlamﬁwmmkmﬁﬂheuﬂRmmOMmmmh®1ﬂhamsﬂlt t he

ful'l beacon, 1n‘?prf enta(ii Bsa ttfle rec&g}nlgldewc may gl%ﬁ t}\{g Il)rlocésglgg SOEntﬁe forv]veoxfe ead beacon.

beacon frame 400 and/or other frames based on whether that the transmitting device is
configured to use data encryption. For example, if the receiving device identifies
whether the transmitting device is configured to use data encryption, via processing of
the security flag 418 included in the frame control field 410, an appropriate signal
processor may be configured to process the frames with or without encryption.

[0091] In the illustrated embodiment of FIG. 4, the timestamp field 430 is shorter than
the timestamp field 320 described above with respect to FIG. 3. Specifically, the
timestamp field 430 is only four bytes long, whereas the timestamp field 320 is eight



[0097]In the illustrated enbodi nent, the next full beacon indication 450
can include a next full beacon tinme indicator. In an enbodi nent, a STA can
use the dwoapizmesrrext full beacon tine indicator to det @CEiUse012/046102 t o
wake up and receive a full beacon, thereby saving power. In the illustrated
enbodi nent, the next full beacon tine indicator includes the 3 nost
significant byigs, of the 4 |east signifhcant bytes, of a next target
beacon transmt tine (TBTT) timestanp. In ot her words, the next full beacon

time indicatjaon 450 n|n ud t hr ough 4 of. t he. next TT

i st amms bt 690 T8 s ¥ S e R B o st hielien i de
enbodi nent, the” nemﬁtaﬁlpglsluclbesammrﬁdsmplmu ea(.i Bor &athplkathehanstagpr fg®! uti on
in units of 46 s n enhodi men the AP 104 can c tethe next TBTT
in software, Cﬁ)‘l'dﬁalfer%“r 8arsh%grilﬁcaflhl@’t?sr°5m§ “nF‘?*?t"‘g‘erID Oembodi nents, the
next fuldoopeacon thiARmbBAeRt b SMAABEIGANHE CoveBEIRRM bedtoR UG EanBRRES & .
[0098] In an enbodiment, the next full beacon tine indication 450 can

include a f ufIMMIEE CHATPYIF (tEVESTMP afiom PHEANERITingG ARCHA 2 SPPOTRTUTS- adh CaR

i ncl ude one S&hlBodnhéhtSﬁféPlehng'&”ﬁ@ttﬁﬁés%ﬂfp fitinesdoutdn BERAARN F QLA AR ht ag may
i nclude nore than one bit. In sonme inpléenentations, the full beacon foll ows
flag may inclimedamp deldf 43urdbnet eieriey msre Ehapsoncwweréﬁam winufdie Inehqgt h of
the securitycfilhagicAhB iR, B ARRQehAtRMe ¥hé Raflevl GRedREG &d & number of
characteristics such das a service set, device type, or a value stored in
menory. The fanobechidic dimaf onbeslarerft) @gtlwﬁa@e'ﬁvlé 488 velndcembeinteipreted hea AP 104
will transm \@'t?]:,llo f 3 scri bed
above with r%s‘%@g% [Pt é} %Opg§%g$ t%g%?n%@f Hlb%mgﬁ(ﬁ&?o&fvﬁl\%ﬁegra negg g@acon
400. In an essddl pentd, is {dngerARan § danoVOoRd i3/ m(ﬁ@TamnDEéﬂﬂ Y32 kg /noY&katow
112733U124 transnk/ts a full beacon when the AP's 104 configuration changes.
For exanpl e “WHEAP 104 may transmt a full beacon when the SSID changes.

[ 0099] | mooasy enbodinmant embbdmaext thé utimeligag ofieltli lzmoi o fadifitate 45Qindag

include a duratjon to next.ful eacon duration, ta next, ful.l  beacon
AP e T O ety e R R ol T ) A ST e
beacon. In aébrﬁﬁﬁlﬁ@ﬂtlﬁﬂ@j‘zsxeni o0 Illimrrﬂanm&ﬁtSbﬂleﬂeQBélAIP uos uplidiesahic gfibaghrent

the duration_t xt on can in nmber of . ti units
before the n@%‘éﬁ 43@9‘11 EPUE yww%}maﬂjleﬁd?@f?rvg@mr oy appjoximptely, every

embodi ment, @ Rlft&aNm 'éﬁlgodlﬂ@m@l%aﬁel dRRick elotredri@xt adik k/-egpa) itwolet er m ne
atinto vvake up and receive a full beacon, thereb% saving power. In an

embodi ment , ak?na@%r@%m%?mé 4 ¥aphtoadrive BPP myig ubeardinglpea r?‘é&lf‘e ¢ Icabeacon
time indicat hl@fﬂta‘ﬂ@{?mQ@yrhchl‘@)?Hz%newﬁmﬁl% Aﬁﬂﬁm@t%%&&@ tﬂeq)ea@oﬁtmb Wk bard as;on
feature is not supported, or that the duration is not determ ned

exanmpl e, a valcge@dsy. all zeroes, all ones, and/or any other predeterm ned
val ue cagoyndi catg ddhahstlid eﬁi@oﬁ%ﬁt AGSHRAQk IR QYlANgd I dtatd on to

t he next fuII beacon, or that the duration I's no termned In various
embodi nent s, tot ievide paequshcet winthsx indiaatiye b’réaehﬂmg@ahnﬁwomm@@hqnn lotther
manners. [00- the t,40f r sed
SSID field 4%‘819%:%% ser\clﬂelﬁéél'rlz%“{rn%ﬁge &Hp%géggl{aéé‘teﬁeeﬁégfeﬁé?m&?gf %%g‘& Czscrl bed
above with rélsp’eR:tMt olnfh@mbgdinBpte thcf AR a04 yay congmaas e dh88k Beducadediel60 can
identify a I networ k. \Werea h field. 344 incl

vari abl e- | e\rll\h{(ﬁ a?n él’nourvrr}ﬁorrfc? ag r:{egs 5t thm%el]\?§J4 Chta?%: dFor eF( %nsl%’ tlﬁgg%d%?}( el d 460
can be shorteansmﬁoar fuiiX®aqineyhenhke Sﬁm)clasg@d ISShBembedmielﬁﬁfheoﬁdhl(Déhmhjade j ust
four bytes. Ln an iment, the sed fleld 460 ash of
the 31D of diiribeb e arirousbrt 19 PBr gt B stmen Seiefd 1l {74 220
descri bed abgveonMot Pseu@speidin fnintel, Gr ofherwiSe add@riRdhamRisequiche taapi@ssed
SSID field 46 be.a CRC co ed on a portion of all of, the SSID
associ ated w" 8?11 {%ﬁéoﬂﬁguﬁﬁm Ofiélirlgp&?aﬂélc ange eEIbESaer)P%%‘B%J“@ng 1}9‘? 1498960 can
use the sanmesgeart atIAM4Palay BOMf@ledlitba a bacdisigexfR b beabs uh@dbdrng the CRC
checksum 490. [0010 Slﬂ‘eAn an enbodi nent, a STA can re uest the full SSID from
an AP t 1%8%ni t ti nhecHe 1QvEasPe crfigrradda detrctrarkiangedp deahangs serspes fidduest .

I'n anot her epRPdivAENhe SEASDA RREE el Mindeah 1R dRafdelsbdlleAle BRI P AR gigt er mi ne
whet her the AP matches the desired SSI b% hashing the desired SSID and
conpari ng t h&0& &gl vaijifer thehganswifpion sifed Slh9acf0iﬂel dha6dA 1186 apeveddladi ment ,
the length of the conpressed SSID field 460 can be chosen such that the
chances of two different network SSIDs hashing to the sane value is |ess
than 0.5%



WO 2013/ 009771PCT/ US2012/ 046104 112733U125 [00102] Referring still to FIG
4, the access network options field 470 can include access services

provi ded W9 201300&F1104. For exanpl e, the access networ k POpitiSeng/oféied d 470
can include a 4-bit access network type field, a one-bit intern& flag, a
one-bit additional step required for access (ASRA) flag, one-bit energency
services reaghahl;e (ESR) flag, and a onesbit unauthenticated energency
service accessible (UESA) flag. The access network options field 470 can

hel p STAs fi|ter. out undesired APs in all  scanni.ng channel s qui ckl. based
on The 11 equisbity e A deRusipe: dult RS0 Agy e T Y (Toe
Ea.nd/ or] pOW]?I’ fullltbehdonc Kn}‘aﬂd)therbﬁﬂibdiﬂﬁenﬁﬁl& STA pO@lﬁfay I’serﬁpzi)f filfﬁ)ﬁ& rdquexmfiaime td\rsa
00103] Referri i to G 4, the optional |IE fie 480 cap i pcl ude
addi tional i &qgnéﬂ Whelbfhénﬁﬁ 406 deteqf the Oﬁi}%n%?égé]i‘q ﬁ@&g%%ﬁ‘r‘l@?lﬁ?%eﬁi ‘b‘@e
enbodi ment, theappbd argkendmpliited Ebnfk8Gratifitih Eeh@sticn tb el ST M@ rddpbhsk @b | ows

i ndicator. In another enbodinent, the optional IE field 480 includes

addi tional bBSEHRe ST F&BFon. [00104] Referring still to FIG 4, the CRC

field 49fogan seryGeRinPWilPeSEIC 4McAHext RitHRa¢onAmd RRickSon 4408l 396 to
descri bed above with réspect to FIG 3. Specifically, the CRC field 490 can

al | ow a receindicalg taTacH dimcd@nyhiely ther ARSIOF il granemit ¢r &1l hsagony sechi aselic beacon.
Al though the,GRG Bh@l h A9Qidofy, SHAW @R dinQil, PVALs0d BRY avbildGrRCrdqh&t d 490
can be different ‘F_engt hs | 1ng\{?f’;lri‘ous ‘e_rrb(l)‘%:dr’rent s, In ogeav_elrrte)pordl rrpefrcllt, for
exanpl e, t hetr@R@ission] ahd490sleep white Wyitiesior dhedull bepcamolnhariowsndsduidiveants, t he

CRC field 490 .i ] . ! ! 1er.  t.ype of
check code. (g s b i R 4kl kGl BHD o AOR: AAE BffeakilP
check (M C). thh09 fi0Ehdaponawillefvbodi areatisolutehtend avwlnvte thee’slt] | Gremdbmarfsmantee 400 can
be referred as_an ".SSI D.short, be "...The I.D short beacon 400 can be
br oadcast (flgl?l bél’%CaOrrTlpa[ng,a u{/amtO ﬁgntﬂﬁlel‘glz%s]@g%}\}r{r%n?ﬁ%}ﬁI%]igeatc%n‘at | east one

non- ass@woat ed STA tHDBlustine SHloDinsghonlic meafdirbedddd icdentioe i@ cimoinelddes t i se an

SSID (or the ¢ ressed. SSI 30), to npn-assocj.ated ST 06, whi may be
Searching 1 oPSS RIS Ot et RIS M catbiredregicior SO S5t b
short beaconbehéh e aidicaHol {3 dpmineamton wakt @p M@l reccitiea H8lHaspthtrebgacon
interval can be a nultiple of the beacon interval field of a full beacon (a
"full beacon®3VHEePYE @uﬁ’ﬁ lllgﬁtra*eére“g@%%qné,ﬁ? H@X‘bé‘ﬁ]cl;}?f‘ci’lht“é‘}ev&’fhcf“ioél d 322
di scussed abp¥rdw thb 3resPehificthtfolyfes, &) the EQtasexamBbat biRRe 0Pl dexshesst beacon
interval can be 1 tines_ the full beacon interval, 2 tines the full beacon

interval, 3 PeReistrmitiime (HREDGMsstmgy vdp other avordsoegwy fllaheagatodas ment ,
the frane Coﬁﬁhfclgﬂion(i'_s@ca{l] ii&%@g%%@s@%%ﬁ)‘@ oftht hda TE GRkddip, Widlnytd@ beacon

frame 400 is a | ow over head beacon ( also referred to as a "short
omitted (in a little endian notation). In an embodiment, the next full beacon time
indication 450 can have a resolution in units of 46 ps. In an embodiment, the AP 104
can compute the next TBTT in software, and store the value in the frame. In various
embodiments, the next full beacon time indication 450 can be encoded in other manners.
[0098] In an embodiment, the next full beacon time indication 450 can include a full
beacon follows flag. The full beacon follows flag can include one bit. In some
implementations, the full beacon follows flag may include more than one bit. In some
implementations, the full beacon follows flag may include a configurable number of
bits. For example, the length of the security flag 418 may be associated with device
specific characteristics such as a service set, device type, or a value stored in memory.
The full beacon follows flag can serve to indicate that the AP 104 will transmit a

conventional beacon, such as the beacon frame 300 described above with respect to

FIG. 3, after transmitting the low-overhead beacon 400. In an embodiment, the AP 104



WO 2013/ 009771PCT/ US2012/ 046104 112733U126 beacon" and nore specifically an
"SSI D short beacon.” In an enbodi nent, the FC field 410 can indicate that

t he beacowof2oem®IZy@0 i s an SSI D short beacon by setti ngPaT/usppe/ov@bue”
(which can be bits B3:B2 of the FC field 410) to "11" (which can indicate a
beacon frane) and by setting a "subtype value" (which can be bits B7: B4 of
the FC fiel d;4kQ); to "0001" (which can ipdicate that the beacon is
conpressed, |ow overhead, "short," and/or targeted at unassociated STAs).

o ST {REERES R TRG 4.0 A b AR P ke 110
beacon. Accomhlﬂ@ltyansﬁahefﬁT@ea@@ﬂwH@ﬂﬁaSSMaﬁg%acon franme 400 in accordance
with the format descri bed herein. cussed above STA 1 cel ving the
SSI D shéilbeacon ™l “BROMEY s Bisi %&X&éq!m PEFFOR HEnaB Rl Qﬁ? tcf‘“i‘]dnctlﬁjé &SI D

short beaC0ndurEtQQﬂt@Bbitrfuﬂiﬁeaﬁaboﬂhm&tmn&ﬂ nBGaEB Sedeh Bin RY th@fdia wal |y
send a bitmap (i.e., the TI within a beacon to identify which stations
usi ng power gw?%@ HogantaVd sy befarertha e fulbberely ap sbediment tine Witess
poi nt's buffgp, beTh94-ﬂsMIhQE'}MbBJh%ntat&t(ﬁltrét%ﬂ tOYcRATuADIRSH bk Mical thdl D)
that the access p0|nt assigns during the association process. |n various
| owtraffic awehese! ipaupibneatorsdhamexkidivhonrisnth, anrsaeroerof i TUmdyamot  be
desirable to, mdﬁﬁgltcﬁ%‘fﬂ PR thd&yrdth M 1o AR neRX RMYeBeon !t d&EGRAL 2BIE 1Y | CE
tag applications, an electronic price display nmay update only once an hour.
Therefore, senkd lngarml rFetifeea/authybeaion thateby vaving powee h i &n gobpdanent.ongibdoy nmuch
shorter than f I IMis
not sent eveyagﬁb]il?m n'? gltd\[})glaﬁg 18%%%3?(?f@#&ﬁ@ﬁjﬁgﬁ?ﬁéﬁ%@ﬁ%ﬁé%aFL)n‘r"{g 18%3?]1;3;1'_6" |y
smal | so t hathewhetioario mpdaful tdems feduueris n|0t supgpridse oc dmnilm dabteoh swiof t | y.

(00108171 S Bubhbig 2 o 0 PRTRIE, A AL BHNF PSBDF R0, '

frame contr obal{d€an 1ﬁd11e~eltd thafl the AeP sa@ rnoeSL@ﬂcht essidiifg/he tinatich ©20¢ nexttfulirest anp
540, a chang seque i

fi d t )
O or a1 on CBrERer B s ilaBor R R SehRlelic Ty MG S oD phe dubion g o1 g
580. As shommxtﬁnlebeﬁcroamenb@mcbaﬁd1ﬁ5§i):rﬂ1arﬁlleﬂ 510 is two bytes long, the

source address ( d 520 js,.six hytes the ti t 40 i s four
byt s | OHANT: he. diapaRsEyBE fobSemert pEE" 1 B hamisgves STB. TR A0 oM | £
field 566 i Sse?tve\/@-ﬁlhﬁ‘lbll @r{)@a% fhe SO0 flce34ly abdchbddehd R AnE Yespire ek FICERC) fiel d
580 is four bytes | n various enbodi nents, the | ow overhead beacon

frame 500 caﬁpe@}ﬁCﬁllbﬁ@n@i@S%ﬁéﬂ? figld 60 spibifantif apyicsless netarkor Wieletsilie one or

nore fields 89 §h@MY inBlulds@vaRabld- [&ﬁ%tﬂqwﬂgmﬁ‘ﬁk\hc@{rm% hewi &l ds cdhseussed
herein. A person having ordinary skill in the art w| &prema e that WO

2013/ 009771P&ﬁﬂ11@2@1@ @4 &g olprten. 2Fs Frspie, ttheecompagsgps! SSlithw 468ebinelde ad

beacon fr aneg; sD&) QI en%ofdfn?ern? Rife &)E‘Hprré’%pédessllﬁ RtN&0 i@NEhs G BRMPSSID 2
di fferent or&ler [ 0109] n an enbodi nent, the | ow overhead beacon frane 500

can be ref er plean qcocsapoiat Surh o, sfhbmaﬁml?ad@rSSIDTlhél frldpshdescritpdabore 8OO can be
broadcast (f t ne
nssoct at ed. S EOE PR - g duint et B0 CL ST $570 B0 o o bEFTRE
timestanp foeon®lies! dna: poaiiant i or adlyoficthe SSﬂiDzasQommd \amtdﬂlonAPaIOéhgng@casmtwence to
i ndi cate V\'he@le.i:ﬁbpre sed Sg I9rﬁnﬁt46§8:6rr1] as tﬁh%n%e‘d nera or ngc&g%p{hntefs]tus dtt% AP 104

transmts the ort "beacon on 1 nterva he TIM
short beaconcdladaing e CR(D clizeksanmiot | pl e of t he beacon |nterval field of a

R S S R P T
the TI M shor lowbeagend bedcei ¥iame ciad vixea probe MRHedt. h&n fahdthertb&ib@@lmehﬂfaml
times the full, REaGOn, LAY dn'diERint OFehdl b RPACONLL ALGLYRH 5o
by hashing the desired SSID and comparing the result with the compressed SSID field
460. In an embodiment, the length of the compressed SSID field 460 can be chosen
such that the chances of two different network SSIDs hashing to the same value is less

than 0.5%.



[00110] I n an enbodi ment, the TIM short beacon interval can be different
fromthe SSID short beacon interval discussed above with respect to FIG 4.
In an enmbwoi2asM977mhe AP 104 rmay be configured to trans®CI/uspE204610br e of
the SSID short beacon 400, the TIMshort beacon 500, and a full beacon at a
target beacon transmt time (TBTT), in accordance with the SSID short
beacon interyalyfhe TIM short beacon interval, and the full beacon
interval, respectively. In an enbodi nent, when the AP 104 transmits both

t he SSI rt b on 40 TI M short _beacon e AP 104

e o B SR a e LA LS S SRR B RS beacor
400 wi thin t&evifdshprotidedeby heQIPL 134T heordesipleatht atceadabir@sik c(pB&)s fidl@hdo 312,

descri bed above wi th spect to FI G can be omtted fro

| ow over head*¥dad ‘{S CCS%?G”B‘@’&%H@S%FW& '?}b’r‘}teﬂeéﬁég ml?ﬁﬁg%onal
broadcast . g@f&[mﬁgﬂ %5 adcBB I ASRAY fIRE oL 8REk byl sBifted felcIRALIBPESR f fldg,
destination address. Simlarly, the BSSID field 316 can be omtted. The
duration fi et Beer-bisanayfheptiogted smergeaey SarvicnprogHhSIiURY), flags Therpggess

al | ocation vegheik (MO fieRl SRSLeRIRTITE SRAAUGntREed qzwsqneemhﬁagmllg%acon
frame 500, it can be S|%§al ed using the short interfrane space (SIFS) after
the beacon fehenecls@ackly beeadton thefreguentin fransmitied compirstrddeacont40B Withast d 318
can be om ttgzgstﬁl%‘ﬁmetaﬁ@/o} ﬁ&%e?\’oet%ﬁ%ﬁl IQ:%@(?]%O@ B%ngeﬁQQ)oQ g%ﬁﬁhéﬁﬁélence

control may necessary beacon 00112ﬁll n an enbodi nment, the frane
control QI fi el RefeLiog c,s@Httau Fﬂﬁ a. fthaptiondl dEt figld 43Aagant inelugee additioa ame 500

is a lowove f 0

2013/ 009771P %?‘f‘ﬁ]g'i‘gﬁ%’g%és( 39%35%%%1% %éeglgglr? dhe 38%}%@ ghteegp??aééﬁl y a
"TI M short bé&edadi0 'indlwlean felhJodi orefity falloevs FGlifate| dnanothmaﬂanddn@attbet hat

t he beacon frane ' sh acon tting a "type value" (which
can be bits 9 %%%%eldﬁ%@ﬂfh%'\ées égﬁ%ofafbef‘con"ni I:ma‘(?t{/\,il“ln ch can indicate a beacon
frame) audodpy setRdfagngstiiboligpe taCRE Tie[ddID cin cave d@irfist sinlBédr B4hoabft he FC

| owe over headtied8ngrgd S RTRm BRI Seee LBl S, SRRERAY nGRRY £3ET,

recei ves t he491)86e610dllow AnRcHQ, STA t€ aRndfcaemiskion kfcolkiigladrebelkdciatal ni ng

theflagindl n frame 500 is a TI aco

Accor di ngl y, gg‘?‘l)-’? ggﬁ %ﬁﬂ@ég@ WlS‘eaé 8 PSnieng gbe M% g‘é@ 4§§ Q%vi th the
format descr ullﬂefénh@ﬁgh@m Wi @rﬁmﬁﬁ&t@bmv(ﬁw et dignbA, rf&C&hl\ﬁbrégthE ferd'1 M
short beacon_nay be associated wt he AP transmtti he TI M short

beacon. [ 00H4IST9Y i (WREYE opgt %?ﬁl@@ereer%d%%@hﬁhe&mzf dd 4§0 I 478 by e anp

field 540 istgherteficld h@(ﬂcatnh@e &ﬂoﬂﬁ%ft}%@%ffch@k%oégoIrﬂ%@ﬁb&ﬁ&eﬁbﬁ\’é@mt h
respect to FIG 3. Specifically, the timestanp field 540 is only four bytes
| ong, wher eaficld He0 isiarrpestagapntesriay ehedloMI@. ei ght byt es long. In an

enbodi Mgy 5 @ STAIn 8 CRIbY ARt 'ElFe 1bQWONEINRADnIRAGOMORIR bE ?é?er?éﬁtt[) LeYe a

conpl ete el ght- byte timestanp froma transmtting AP via a probe request.
I n one enmbodi¥ERtshort beacorehdhh SBID shiget beiave $DGeay teibedadcBu@orapmple, ibsen such

that the ti mept @R LLELAERI0 I 100 (RYRLELOUII A 160 GRERSRYGRY, Seven

m nutes. In a conventional system etlnes ue s
i nterpreted bscen Alhber safe namd)@eisomdsSSIDr(oarﬂleemmmmsslﬂ Hé())tuormmt arrp

field 240, valugiganshe. Lt SpnEharhes et .ol SFOM avalielyherigds.

Accordingly, eriod 1 s 1Tonger
nanosecond, ARelOditrmashigamhe fSSED dh&rd Bearay 4m)at m/&smj ﬂmtaﬁeacpm mtehyal [60114] I n

an enbodlnen t he |nest field 54 CI|It

Synchront zat P TORCER T aeF bR yaio a0 s descen sRriu bbb Al hercot 1 o ess
conmuni cat i of ‘gyI$ be&vd dfdervdIn whtusdfoi’(e{(’dnﬁ)lmm Beathieinfival Gidldugedatiessstd e
e o 1§l S5 S i 1B NS b S RS ) e B e 1
about +/ - 20tRRMheifhll YRUbHinkake BRREOHE TRl Béatonl iferY8a3 EmbOthdIthlY 8eddyn 30 mi n.
Accordingly, . a deV|ce 106 can maintain time synchronlzatlon with the AP 104

if it checks™¥&ls&acon 500 as rarel y as once a day. [00115]In the
i 11T ustr gho@6k) €mbodi B kinkhG thStrath8 BoRRANAS) $EAYENEStiiheh Had HUiGAR, SET Ve

that the beacon frame 400 is a low-overhead beacon (LOB), also referred to as a “short



to provide a sequence nunber indicative of a change in network information
In the illustrated enbodi nent, the change sequence field 550 serves keep
track of whanpawdt’e WO 2013/ 009771PCT/ US2012/ 046104 11PT33192@9/084184 AP 104.
In an enbodi ment, the AP 104 may increnent the change sequence field 550
when one or nore paraneters of the AP 104 change. For exanple, the AP may
transmt a fublsspeacon when the SSID chagges. In one enbodi ment, the AP 104
may decrenent the change sequence field 550, change the change sequence

change sequehee"T 1ol A Gs8ERREN Che S B BF e or"at RS RS I8 "CHiibes. 1 n
\t;a“ ous egbodmmtlsdlcatmelacﬁharﬁg&oﬁﬁqmemo@ 1sfane$SID5956rt FeACoh By rgaﬁ@g ﬁ;’:‘@p&o Ss a
eacon i ndex con.n The STA 10§ can be configured to
detect a chaWj¥ |(ﬁ" éaﬁﬁﬁ%té%’e%%gggﬁl'% gFG ‘ggb erd M8 & NUBE Yet ect s
the change i Beat&efr@@a)negﬂ @e@uﬁl@cee“sﬁlb@b@lvaﬁg (vihid GhACIH6 a4 waide FOr the
transm ssion_of a con, The STA 106 nay del ay tranS|t|on|ng to a

sl eep or Iomﬁﬂé\ﬁé?) tﬁﬁ‘e%ow’vf{wh@h@n indicets thadﬁhettrfécqezps fompiesed lawoeiead. f ul |

beacon. |n angbhenun& 108 B unald6iacd ATAOL Whh SENW r@cRECRELERMIBSHe f r ame
to the AP 104 when the STA 106 detects the change in the change sequence

fiel d 550. THY, Kpan derofqiheSEnirldipHheatinphte dag adicerng haigherpeacenfreme t he STA
106 in respopgeishe sthﬁ SIS ORG 4 MG ST ﬂgiy’:‘% sM@éane]cE%?ef RE bidagn Bhib oo FI G

5 the TIMIE field 566 serves to identify which stations using power
savi ng node maweordmcawﬁthalmefgrmmld@acngedf@rem héﬁﬂlﬁwsmd@ba‘@céls§mmemlvmg buf f er.

[ an_embodi entoiot i T Frl €1 388,635 AP EIRR e Kl o d el d

566 can identify a s y“an assocl ation t he access point
assi gns duri bgcethe associ ati on process. [00118]F@ferr|ng still to FIG 5,

t he d 580 _can_seryve ur pose sim/lar t f e F eId 306
descrlbg® &ﬁove %Pﬁﬁ»?géggglﬁtﬁlffgﬁl@ﬂﬁénéby?lCaﬁ@ % B fsél ©580 can
allow a rec eTFIM)lgnti]iAh beacond@nitlerftify twhaohsstdtioss onngpomrasavmg anordedleva/@cla beacon.
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beacon timng. As. discussed herein, the AP 104 can be configured to

transnit a " mnhpatwé%l@@nde%rﬁalﬁd?ﬂcerf’é%p&fw MeF pdaihgply gpenapheur afhejefPicous

intervals. |gnafe %nfqpﬁw@%ntm mavﬂl?wilt{eﬂ iICAMVERRRAR thud BbrthheReon 620 and
630 at each beacon interval 610. In various enbodinments, the short beacon

620 and 630 baw mAebguestciubr Inestahpdinecntsovecrop THr e nef scpheveno W\ veehalad

however, the TIM interval is preferentially small so that when an update does occur, it
can be communicated swiftly.

[00108] FIG. 5 illustrates another example low-overhead beacon frame 500. In the
illustrated embodiment, the low-overhead beacon frame 500 includes a frame control
(FC) field 510, a source address (SA) field 520, a timestamp 540, a change sequence
field 550, a traffic indication map (TIM) information element (IE) 566, and a cyclic
redundancy check (CRC) field 580. As shown, the frame control (FC) field 510 is two
bytes long, the source address (SA) field 520 is six bytes long, the timestamp 540 is four
bytes long, the change sequence field 550 is one byte long, the TIM IE field 566 is a
variable length, and the cyclic redundancy check (CRC) field 580 is four bytes long. In
various embodiments, the low-overhead beacon frame 500 can omit one or more fields
shown in FIG. § and/or include one or more fields not shown in FIG. 5, including any of

the fields discussed herein. A person having ordinary skill in the art will appreciate that



WO 2013/ 009771PCT/ US2012/ 046104 112733U130 beacon frame 400 (FIG 4) and
the TIM short beacon 500 (FIG 5). The beacon interval 610 can be

comuni caweayfwp77eéxanpl e, in the beacon interval fiel dPBZAISEHRG4618) . For
exanpl e, in an enbodi ment, the beacon interval 610 can be 100 TUs or 102400
.is. [00120] Referring still to FIG 6, the illustrated enbodi nent, the AP
104 transm t §,486 short beacon 620 and 630 only during beacon intervals
during which it does not transmt a full beacon 640. The AP 104 can

transmt thef n 64 a fu con interval 650. ]n an
brbodi ment | Bk T Bt st oftaht ey SRES st SRk SrplsRe Y indeacon
300 (FIG 3)canﬂaenﬁuifferd®ea@an interval 650 can be a first multiple of the
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beacon |nt erval 610. In various e |msnts TI M peri od 660 can be
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[ 00122] | n anthe fildbisHac@nihterviah etcAP may not transmt the TI M short beacons 630.
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time.

[00111] The destination address (DA) field 312, described above with respect to FIG. 3,
can be omitted from the low-overhead beacon frame 500 because the beacon frame 500
can be broadcast. Accordingly, there may be no need to identify a specific destination
address. Similarly, the BSSID field 316 can be omitted. The duration field 310 can
also be omitted. In an embodiment, if a net allocation vector (NAV) is desired after
sending the low-overhead beacon frame 500, it can be signaled using the short
interframe space (SIFS) after the beacon frame 500 is sent. Furthermore, the sequence
control field 318 can be omitted from the low-overhead beacon frame 500 because
sequence control may be unnecessary in a beacon.

[00112] In an embodiment, the frame control (FC) field 510 contains a flag indicating

that the beacon frame 500 is a low-overhead beacon (LOB), also referred to as a “short



enbodi nment, the steps in flowhart 700 may be perforned by the processor
204 in conjunction with the transmtter 210 and the nenory 206. Although

t he met howoab1ddogrwehart 700 is described herein wth refPETAseE 2046184
particular order, in various enbodi nents, blocks herein may be perforned in
a different order, or omtted, and additional blocks nmay be added.

[ 00124] Fi rst,akypl ock 710, the w rel essgdevice 202a creates a shortened
network identifier. The shortened network identifier can be shorter than a

full network, idengti For ample, th short ned n dent er can

be. t he conpr RETH i B abnRr Bhy M shetCoReh i SR ePRePRe LR R “Can e
t he Sﬁl Dh3f265(d:¢aﬁunai¢ate khat &tehte:aamoﬁrmsoo i heTIM @msmb%ﬁaﬂsaﬁ@ﬁ egpa 1-byte
SSID hash fro e .S ID t AP 104. of her enhodi e processor
204 can conpﬁgéféﬁﬂl VB ¢ 9%@&9ﬁ§é88ﬂﬁ§kg§%gﬁégk“(dggﬂwhﬁ AR BYFC Pet wor k

identifier. Héaeorpfr@lﬁ@smrbym&m@adw“m@pé REuSaEBIdeRarRtak BoBY BpMHatC used to
conpute the various ot her enbodi nents, the processor 204 can

shorten the @éﬂ él?Hoé‘H%]t%éWhWBﬁh‘éfndIC's‘@éhatébﬁ bepggn i gampiersed.tlp Wy ahrash,

crypt ogr aphi &hpRShhBGr tafidcfed ot BssBRRLNSTASTORULIBRIA fhevMhebLss fgut ce 202a
can create a shortened identifier froman identifier other than the SSID.

| n one enbodpMeHtcan flepodethg il fécld § Hecopfainingths flggyndicatippthat the heaspibfreas a
BSSID. The ci@pfisaiivOdhoftbgacor! Qc&?éﬁl gﬂ% @@Apc%fdg oﬁsqle%éomraﬂ{e%@%or 204
and/ or the DSP 220, for exanple it 0, the wreless
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wirel ess device 800 includes only those components useful for describing

some proni nefRNVERRNY, Wstepr hermeane dielbAd0 wrlupih Rip@rewope 2 grumbse o) ai ms.
The device 8%ogéasﬁdgd@§ amgaﬁéé&%za%g&yﬁaﬂlsab%ﬁé% ﬂél%?e%?r%@zs jgreans

810 for creating a shortened network identifier, means g) enerating a
conpr essed begelsh of (ERM; Slﬂglbﬁhéef@H%brtAéﬁ@fémﬁb’t \m)lewbpdi@mts fwhére ana dDheans 830

for transmi t{jfig Ioé‘rﬁé;glﬁ?'iﬂh&@xstﬁﬁga REREQBN hﬂ’@&%@td\ﬁﬁﬂéd 819 nfa mof ERAIIWNY @

shortened network | tifirer con i gure
as quickly.
[00114] In an embodiment, the timestamp field 540 can facilitate a timing

synchronization function (TSF) between devices 104 and 106 in the wireless
communication system 100. In embodiments where the AP 104 updates the timestamp
field 540 at 1 MHz, a four-byte timestamp field 540 will overflow approximately every
72 minutes. In embodiments where device clocks drive at about +/- 20 ppm, it would
take approximately 1.4 years to drive by 30 min. Accordingly, a device 106 can
maintain time synchronization with the AP 104 if it checks the beacon 500 as rarely as
once a day.

[00115] In the illustrated embodiment of FIG. 5, the change sequence field 550 can serve
to provide a sequence number indicative of a change in network information. In the

illustrated embodiment, the change sequence field 550 serves keep track of changes to



performone or nore of the functions di scussed above with respect to the
block 710 illustrated in FIG 7. Means 810 for creating a shortened network
i denti fi evorzals/ermespond to one or nore of the process®ecTaB401ai0doidvhe DSP
220 (FIG 2). Means 820 for generating a conpressed beacon including the
shortened network identifier may be configured to performone or nore of
the functiong,gdigcussed above with respegt to the block 720 illustrated in
FIG 7. Means 820 for generating a conpressed beacon including the
shortened network,identifier my cor nd to one Qqr re of the ocessor
304 and t o BERTS Y st e Sagi, B AETREREY e hiie 06 ifies sSugh el ay
be confi gur eﬂsa (g}a@eﬁﬁeomrrmﬁlelq)aﬂmemﬁ € APhE4f dhagde. ONS edhrﬁﬁl?,Sﬁé(APaﬁ@y/e with
respect to the block 730 illustra in FIG_ 7. Means 830 for ansmtting
t he conpres s%HlSB‘étach‘H Bra nc%‘%@éé%éﬁﬁ) tgngdie Ip P&%ﬁ’ﬁl?ff”é‘fm%% AR 5)‘8‘11?93] FIG 9
shows a fl ovgdradienDBR Bhn@neqreabPlianssoedhane hekhdhzo cepshdrdidd SR £ssed,

or | ow overhead, beacon. The nethod of flowchart 900 may be used to process

a | ow over heB8IHRAE BYFuderaniogsnunsy. 08By ec mMopidy (hsgheresrsreacwae o0 400
descri bed abgy& Wetcbnﬁ%r%i%ﬁtofttﬁb KkPGo44hanthe GPURES SRHoIRRGONhEBYanBE
processed at the STA 106 (FIG 1) and received from another node in the
wirel ess contrdrineafirldiSe ey berefotd tans hnagn indrx arebRsdn PEMBREscri bed bel ow
With resperd 10 ehRMEN SoPlanbR@olfifuildes Jeda\ &Qn%%%he(éﬁhr?eg@uenw@a@ havi ng

ordinary skill in the art wll appreciate that the netho flowchart 900
may be i npl ehht Wherbiie Sixh O tvletects thict chivigs i éhei chengelspquenceeliddd 85 gt STA he
steps in flo b t ro | junction
w th the reohtyaey AP (e BuRBEARE 0y B ks DSBS A RS B ichar ¢
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network identjfier. . The shortened network ipdentifier n . shorter than a
ful 1 net wor k TTbBHP4 s sGpegRE hnhRitin bGP idanie B AR THONETE er - can
be the conpraspete tuldt4bhe(FI G 4), and the full network identifier can be
the SSID 326 (FlI 3).. Tk ice 202s ssociated. wi th a network
havi ng gmﬁggmorkCﬁ@ﬁ%@%i@fbg@¥%%P@ﬁ%ﬁgﬂgﬁ%ﬁgg@gﬁﬁwﬁi%V@% 3TN i er .
For exanpl e, udilEpdRY k&8 o2RER HARY IRLhHAB&OFdificeMdr Meiin thlQc QN FaMitis GattoN
system 100 via the AP 104 have an SSID. The coqiéessed beacon
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the devi ce 2@peciatiogPrasgsinpl e, the processor 204 can conmpute and create a

1-byte %ﬁhﬁéhash RAFQELS B8 SFHE fthé@@cﬁ%dls%gad M&gﬁggm@%mu the
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processor 204 can conplte a 4-byte cyclic redundancy c (CRC) on the
ful | networ kthicdéit fidld é06 deFprebed abewswit regiggt waiGude Spereficomethg ERET fatldr

pol ynom al u 0 . 490 .. | L r i s, the
processor 20%§€g%kgﬁgf?g%%¥ﬁ%qg§58)ﬁ%&gx&tné?&%gﬁﬁgg%ngﬁgﬁagggwgggﬁﬁxanple,
truncation, &ithpizbghapRICclitldsRo mgshogmcas fhwr ot lheg, tkabB€l nddtS30 cheba r el ess
devi ce 202s ¢ n _expected.shortened | tifier fr ap i tifier
ot her than t %Qgéi%ﬁgﬁ%§5ﬁ€m§%%8§gW%ﬁ%% o?wéQ%ﬁgwg?Lﬁléﬂﬁﬁggigfs evi ce
202s can shofitléi8@isB8Sbes bhg brapatheiombotlinidne tlexPRC field 586 oy dne bew lovet wor k

exanpl e. 1 00LE2L PRGN SK0 Bitodor SRt ardi G0E. ALt BBOSIE e Biidtes. ¢ e

expect ed shofitlgsedisnahaveugk idteleiny efcbieqvI@ener at ed using the SSID of the
ntifier. The

associ at ed. AP 10éﬁ to the receiyved szgétﬁned.netmorﬁyggf
conpari WA %ay be Therr br Aty diagrny OB dlusgptingy axcgm P8 ERBS220S for
exanpl e. discussed herein, the AP 104 can be configured to transmit a “full beacon” and/or one or

more “short beacons” at various intervals. In an embodiment, the AP 104 can transmit a

short beacon 620 and 630 at each beacon interval 610. In various embodiments, the

short beacon 620 and 630 can include, for example, one or more of the low-overhead



[ 00133] Thereafter, at block 940, the wirel ess device 202s discards the
recei ved conpressed beacon when the received shortened network identifier
does not watets/whylexpect ed shortened network identifi ePCTseomiogeras ch can
indicate that the received conpressed beacon is not froman associ ated AP.
The conpressed beacon may be di scarded by the processor 204 and/or the DSP
220, for exapplgy; [ 00134] Subsequently, af bl ock 950, the wrel ess device
202s processes the conpressed beacon when the received shortened network

identifier tches the e cted, shqrt ened net k identifier. The tch can
| ndi cat e hapepreriae S GERE R BEILSBERRERT Dl The e Ee Re. The
](c:orrpr essefl bercen Be&ysmhelnmm@@,efsse?ni@%, ihthe {bé&lﬁﬁ&ﬁﬁmlm F:19.0 (/20 ;8 3)hﬁoDSP 220,
or exanple. [00135]FIG., 10 is _a function ocC [ am not her
exemplary wif i%“\]claé‘\ﬁ“ﬁ’@&lﬂ?ﬁbﬂ{er?ﬁﬁcoﬁé‘%}erﬁg 6éﬁﬁ?lb%®0\?nﬂ{5rﬂrﬁ8i“r‘?§“% rel ess
comuni ¢@iz@n SyskEBRidPQiPto Fid36, the ilihARRIiboli@ttni, Ahd AR 184 traidnhits the
appreciate that a wireless device 1000 may have npre conponents than the

sinplified whoghsaon§dd prdd3Ponly quring8eacar BTyl dyring whish iqdpss pottizasmist ed
wireless WO, 2QIR30QNFAG 1 PETAPSED L] PAChRthe R B3RML 34 A8 \hESad QPRttE! Udes

only those conponents useful for describing some prom nent features of
i npl ement at i 6Hs Wiantinpodiment ¢hspfisll bracop &4¢ el weludgHer greppleethedoib beaser udes

reans 1010 f oo R68))V 9 kol iRBRAT Foltan B BAR: AR R BeaBST R havi ng

a network identifier, a conpressed beacon including a shortened network
identifier, tdanBori@amplom the abusiragd ambedipent die WHcpeomedtervat GRS} ks six

| dent i {1 er DagedyoR.LheELIRTK hIEALIhBLAALyANE: RATIRLK ASSaGpleg with
t he apparatus, neans 30" For conparing the expec?e short ened network
i dentifier tbe tduel tosbebarech mivoval 6h&dwndimes thie hedemtinteival 6 10ndaerstith@40e f or

di scar di ng t&%m%%ne%%%ﬁﬁﬂaQﬁ&ﬁ%“ when the expected shortened network
identifier dogs€’ ot Hatch™'he Yecei ved shortened network identifier, and

nmeans 1([)(5)@211‘] or prIOﬁ‘esiﬁ'g SO toﬁéGc@rimﬂesmdatb@ammmmh&nhé Ae 104 pacinelddshor t ened
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W th a netwoTke hiaw p&{hdav60 can be a second multiple of the beacon interval 610. For example,
in the illustrated embodiment, the TIM period 660 is twice the beacon interval 610. In
various embodiments, the TIM period 660 can be equal to the beacon interval 610, three
times the beacon interval 610, four times the beacon interval 610, and so on. As shown,
the AP 104 includes the TIM in the full beacons 640 and the short beacons 630, in
accordance with a TIM period 660 of two beacon intervals 610. Similarly, in various
embodiments, the AP 104 can include a delivery traffic indication map (DTIM) element
in each beacon transmitted at a DTIM period (not shown).

[00122] In an embodiment, the AP may not transmit the TIM short beacons 630.
Instead, all short beacons 620 and 630 may be SSID short beacons 620. For example,
the short beacons 620 and 630 can all be the low-overhead beacon 400 (FIG. 4).
[00123] FIG. 7 shows a flowchart 700 of an exemplary method for generating a

compressed, or low-overhead, beacon. The method of flowchart 700 may be used to
create a low-overhead beacon such as, for example, the low-overhead beacon 400
described above with respect to FIG. 4. The compressed beacon may be generated at
the AP 104 (FIG. 1) and transmitted to another node in the wireless communication
system 100. Although the method is described below with respect to elements of the
wireless device 202a (FIG. 2), those having ordinary skill in the art will appreciate that
the method of flowchart 700 may be implemented by any other suitable device. In an



network identifier, a conpressed beacon including a shortened network
identifier may be configured to performone or nore of the functions

di scussedwalzowaxi7th respect to the block 910 ill ustrat @4Tius2HRG46194 Means
1010 for receiving, at an apparatus associated with a network having a
network identifier, a conpressed beacon including a shortened network
identifier npy,6Qfrespond to one or norg;of the receiver 212 and the nenory
206 (FIG 2). [00137] Means 1020 for creating an expected shortened network

identifier basged.on .the network identifier of the twor k associated with
e hppar at vanaySRs BE LI B EETOL Bt s BT B ESF oL i one
di scussed abegunediéhwitksieginshittdr l2e0 bhocke S2@odyl 206st ABk@dh ithe kGod 3f Means

1020 for creati an expected shortened network identifier based on the
networ k iden ?‘f’&gft gqo Phees étte\ﬂoli‘e&e“és‘%lﬁw prERFewior b PEFIEUIAp 95t Ts Vareys

correspond t emBi@néits, BscRs Bbrelnh@aPhe GREGed204 aifdrehh 6rdBiSRr 240tted, and
[ 00138] Means 1030 for corrpari% the expected shortened network identifier
to the recei ¥&ificgpdlecknayy heeddSfk i dentifier may be configured to perform

one or ngigyof thef URCEIbANT 16l 6 UFeacls aRONE Mk Ner&RIPLGhotRed MerRIECK 930
illustrated in FIG 9. Means 1030 for conparing the expected shortened

net wor k i dentdentifer. The shpdencd aeivpedideidict eand shertopihar aifelbrativerkadenyfir.
correspond tp,0n6mBf Hiersﬁor%fna& Héwe{]k%@rﬁﬁfef c%obﬂedﬁg%ﬁl&%ss\%ﬁ@sﬁ?%so (FIG.

[ 00139] Means 1040 tor discarding the conpressed beacon when the expected
short ened netwerdkthe fdhcinforkrdedtioe canbe hatSSH Bhe(Flecdi Vean ehrdimesdhnet wor k

identifier fli d unct.i
i Scussed abpeaSoreRfcn it ah-bte RRED Al BG40 558 S8k Analuh SRCHLES
112733U135 bétmbddigad, thé bustssart 20d dan chinGite @.4-anslit Gtndamcy dhesk4CBChg t he

conpr essed boer?gﬁ)enél%enrét torrlf(a igé(n%%crt‘e shortenedz&ptv\or K itﬁlenti fier does not

. I'OC%SS(%I'- can usc € Same &eflerator
mat ch the received shortened networ raentirier nmay correspon O one or

nore of the pslosassione@O4ompate threC RISEPIQ® 20 .vafi@Q bR} MabrksmdE thefppoceproocessi ng
the conpr 6855(94 l8a?nacs gﬂe\f\lh&lg éﬁﬁ ‘ienx Fa)lreloctﬁeerdmgr?n%?,t seuréﬁdas, for example, truncation,
cryptographic hashing, etc. In another embodiment, the wireless device 202a can create
a shortened identifier from an identifier other than the SSID. In one embodiment, for
example, the wireless device 202a can shorten a BSSID. The creation of the SSID hash
may be performed by the processor 204 and/or the DSP 220, for example.

[00125] Next, at block 720, the wireless device 202a generates the compressed beacon.
The compressed beacon can include the SSID hash or another shortened identifier, as
discussed above with respect to block 710. In an embodiment, the wireless device 202a
can generate the compressed beacon in accordance with the compressed beacon frame
400 discussed above with respect to FIG. 4. The generation may be performed by the
processor 204 and/or the DSP 220, for example.

[00126] Thereafter, at block 730, the wireless device 202a wirelessly transmits the
compressed beacon. The transmission may be performed by the transmitter 210, for
example.

[00127] FIG. 8 is a functional block diagram of an exemplary wireless device 800 that
may be employed within the wireless communication system 100 of FIG. 1. Those
skilled in the art will appreciate that a wireless device 800 may have more components
than the simplified wireless device 800 illustrated in FIG. 8. The illustrated wireless
device 800 includes only those components useful for describing some prominent

features of implementations within the scope of the claims. The device 800 includes



network identifier does not match the recei ved shortened network identifier
may be configured to performone or nore of the functions discussed above
wi t h respwot2ot3optre bl ock 950 illustrated in FIG 9. M&o3/UBREHQ/0ians
processi ng the conpressed beacon when the expected shortened network
identifier does not match the received shortened network identifier may
correspond tp,oRg or nore of the processgr 204 and the DSP 220. [00141] FI G
11 shows a flomchart 1100 of anot her exenplary nethod for generating a
conpressed, or |oy.overhe The nme of rt 1100 may be
oeh o or eatigens YOUISE G Ritha pasooh e Hehhy mesa LR asB e B er head
beacon 400 desgfréden bedaolvencmctuﬁg [}%Smﬁténeﬂondﬁb@k entifidg aCh@ni’ﬁéeth&Bd foeacon

may be generated at the AP 104 (FIG 1) and transmitted to another node in
the wirel essTESHHIRS SfﬁﬁﬂegﬁgP%HQ%OO Al t hough the method is described

bel ow wido2g] especiicdn® |0 ETEBlettif a bBMed RIRSK MeMie nd§2R dnkikure@)o those
havi ng ordlnar¥ skill inthe art will appreciate that the nmethod of

flowchart 11POIOHEIBETIMRE Ofdist Bactiops digussidhaiove titthapipectdavihe Block {1Gn

enbodi ment, fRGrdeRSFIA 1. onehardio ]fgnogre%% Q%h&%nfe@rn@%rlp)fdetnhﬁerpﬁﬁﬁesSOr
204 in conjunctlon with the transmtter d the nenory 206. Al though

the mot hod oforieNRdHiaPke IrIOEe o6 laaseseibe ) 4adainDNF 2R afePerdent 620 .
o A T Sencrdfhe WA S ATRRG TR g B QR Ren OPFER DTV RE Y bor med 1 n

a different or omtte addi tional S may b
[ 00142] Fi r st configutgll ¢xRerforn@ne pheow crfélnee@gctdev d@@smmomweh eesiesst @ the

conpr essed b?lﬁglp'hb Nt s'tjr eHIQn Fraext M‘ela s gl Ca Hﬁné Qdé t%ﬁjérés%& b‘l:a;elojlﬁln

enbodi nment , e next beacon tine I n can- be next
beacon tine innbldmgtth@rshcbrteeb@ nd&0rk déenufi¢rbmey abmseomd th onewpemre tod thé¢ G 4.

The wirel ess deV|c 02a.c I ne xt t nsmt a
T eacon PEEHIST20AORR (20 2060 M, WP oR WhorhbTE L bbb BERAY L 5
as the next tnay etonfigaedr ferfans ohd ortmaere of fﬁBTﬁl)cnoﬂsmhsaﬁssammde wihtespdche next

full beacon ti n i de t mh ch the access point
Wil tranonm o BEAlR BREEI MG PYERR el Bh Tl iR dhE o PORSERn be
the 3 nost sb@ood mepdirreyingso thotrafishette 2i@ast significant bytes of a next
target beacon tr nlt time (JBT 013/ 009771PCJ/ 012/ 046104
112733ul%éY 0014 n afitiet '1%%%“ r?@ﬁofz?fhéxﬁ’é@t‘ryfﬁlle %Jgé%BFPCF%SW@ a

i ndi cation cagnprieédde Idv-bldbkalinbtiagat | Tt fbBBbd bhEoWEHael ®BSmAeyd 6Rd202a Wi | |
transmt a full beacon |nclud|ng one or nore fields not included in the

conpressed bRREBH.2 WHeOVPINaRY Reafon Aerhcr éort FrampichdenlertovsiarbRcacrhAti t t ed
will be a fuhésc@&a%@ve With ﬁe@ﬁgchforFI@”@()dTﬁEEd% gréstee gegth lw be ERGRA ot | ME

i ndi cation can include a value indicating uration unti'l the wireless
devi ce 202a the i Ws(HlGelradtregegye fweaemﬁher Thée inethe Wirgleps ¢nampwvcatipie

i ndi cation capchftoCak iy ?ﬁtﬁ&ﬁ@cﬁ&d RfdeEdrfEEd ALY Swifh %ﬁ%cf"ﬁtélém gk of HHCESS

point transm'ts the next beacon. The conpresse eacon and next ful
beacon tine whdictalevion 2¢srFie 2gcthescdreds b;dntaneslplrl octs surwileapregielt dat t he DSP

220, for ex ln?e'tho[d ]fﬁ)e WQOO ﬁay gé gﬁeégerﬁ&g% lerré%ér %Ll‘?a%fe &%’}/cle c ?%c?rﬁ-)za

wirel essly transnlts conpr esse ansm ssion may
per f or ned byemlbreilmcrr&nmmswpenn 210 ¢chario00e maynbk eperfhimed elaf therprocaESOt ﬁ@4 e X t

TBTT, the mnrehﬁgﬁ ﬁ%éﬁe%%%g@gae%gﬁ@emghnggp agﬁg%F%}He &hl %eacon

o
and transm t T I'S' 4 fdnctiona m of anot her
exenpl ary wi fleveas @[E)viscd!esdrﬂﬁﬂ herein with reference to a particular order, in various

embodiments, blocks herein may be performed in a different order, or omitted, and
additional blocks may be added.

[00130] First, at block 910, the wireless device 202s receives a compressed beacon
including a shortened network identifier. The shortened network identifier can be
shorter than a full network identifier. For example, the shortened network identifier can
be the compressed SSID 460 (FIG. 4), and the full network identifier can be the SSID
326 (FIG. 3). The device 202s may be associated with a network having a network



that may be enployed within the wirel ess conmuni cati on system 100 of FIG

1. Those skilled in the art will appreciate that a wirel ess device 1200 nmay
have nor ewocapmeerts than the sinplified wrel ess devi c@CIABRoM2I0ka1s4 r at ed
in FIG 12. The illustrated w reless device 1200 includes only those

conponents useful for describing sone prom nent features of inplenentations
within the scopgypf the clainms. The devige 1200 includes nmeans 1210 for
generating a conpressed beacon including a next full beacon tine

i ndi cati on, and.nea 1220 fo rans tt| n the C ed beacon
[00146] Moans ESHETT 67 SEMIG A AR o m 7 Al s st e ST e f ul |
beacon tine §REhCHIN AN thyeyP Det, xdichi @n rhed: ztnOSSIBIC fHersompes@d bamyoa cai bé he

functions di scussed %tﬁ)ove %ig to the block 1110 illustrated in
FIG 11. Mealf€iohpe figrecgivh 1t S’Paé.“p Oonmpr essed beacon including a next

full begmasti me NaE £abIbeN9TBRLE WifeRSPABEE 20RNGefMs AP ERetkd tshetdePCessor
204 and the DSP 220 (FI G 2 Means 1220 for transmttjing the conpressed

beacon may beeteeHkfigiien s pB thonsiveikadeifisn pleths mepyask pyipciptedRathdhe cussed
above with rgspecioof 0 FbhexalIpRE Kheldrd@sidr 1288 teht&fpiitdakd Featd b 1-MRARSIH 220 for

transmitting the conpressed béacon may correspond to the transm tter 210.

[00147] FI G ha fgqmb\% IP| Fuidpaytt 1R300 giothen cakedimenty fhenrperstpr 128 caber at i ng
the wirel ess; &%{@4%%3@% Flafhdafcy AlebPaued) s e TRl B?@Iofésldgﬁﬁfef.' hgd bel ow

with respect to elenents of the wreless device 202s 2), those having
ordi nary ski piocgsport2Aé car use Wicl sema gpireeatoratolynpimid used o eanpivedthe CRA Achmr t 1300

By e Pl CURRLE B orin e e PILABE S04 c%sl%c%eﬁ/l? %B%E%Atﬁég&%é 040104

112733U137 device. I'n an e steps In 1lowchart
perfornmed bysuchespiooceswds, t20cktion, Qrmt'pglalﬁnq tmhmg,t ¢ic.t lflEaIIO@IﬁEIGVl@DdIthQt t he

power suppl yt 2301‘eless gevuheemgercra?n Xrea%e fln e>épec et hcﬁden &h grom an 1den 1 1eart 1300
is described herein wth Téf erence tlcu ar or I'n vari ous

enbodi ment s, othérothks thee3EDN Inaye eenbpdinicot lﬁt&cbxannpla ﬂiefxﬁeﬂeemie\@mdms cau

omtted, and addi t e add 001 r st. bl ock 1310,
MR L S M S RN gt G RS o R T TR o
beacon tine pdfbnaad byothe pRNEEE6)204 Th@ochepse ss@dolganpr. can be, for exarrpl e,

t he | ow-over head aco escri.bed bove th respect to FIG The
conpr es$¥3%eacon 3&&@ ’i‘?é’ﬂregets ? éceA?fQ § GAMPEFG %e £¥Pesisd Sp?%gqn tted

to the STA l%wwkadédﬁﬁewgeﬁraﬁ&ﬁus@mﬁgIsrsgabf 98 256 RMAFO(4, Tl WkREESS
devi ce 202s can recei ve the conpressed beacon using the receiver 212, for

exanpl e. [ ootheopned nghvaskdslsatifisintlhe coapatist mey P PHEAESH bY itheedPiseioE 8P4 on can
be the next fiddr theas®md rdrexddyié.cation field 450, described above with
respect to FIG 4. As di scussed above, the wireless device 202a can

det er mi #®@13He nextherdefier. iat BpgN 969.aths nivirclgsst deviceh @lsodiscagdic itheaseceived beacon

300 (FIG 3) conTﬂ?bs%e JE@orP@ﬁ'enbtﬁ eﬁ&%c{ %rt%r?edéh%t&d?ﬁ 1d%ﬁt’fﬁe6td%5£§6t nRERGARD

transmt tine TB In an e I rent t he next eacon tine
i ndi cation c@zfpewnd:ls n¢chaetwprkeidentifighi dhe tnematelt s indishiet thati the reccvpdni t a

Signi £1 cant SyRag i poepih b ARGERN oh R £F 130 EABRRa ol B8RS peacon
transmt ti néis¢afBADy the[p@@Cbe@]r 12@14 md@tﬂ@rD@rﬁ)?@dfonemnplet he next full beacon
tine i ”%0‘}?1]' on (:Spjhbseq'ilu(e:rlltfJ at bqo 935% the wireless device 202s processes the compressed

beacon when the received shortened network identifier matches the expected shortened

network identifier. The match can indicate that the received compressed beacon is from

an associated AP. The compressed beacon may be processed by the processor 204

and/or the DSP 220, for example.

[00135] FIG. 10 is a functional block diagram of another exemplary wireless device 1000
that may be employed within the wireless communication system 100 of FIG. 1. Those

skilled in the art will appreciate that a wireless device 1000 may have more components

than the simplified wireless device 1000 illustrated in FIG. 10. The illustrated wireless



indicating that the wirel ess device 202a wll transmt a full beacon

i ncluding one or nore fields not included in the conpressed beacon. The
flag may wodnsawe77mhat t he next beacon transmitted w || Po@/Gs241aloke1beacon.
I n anot her enbodi nent, the next full beacon tine indication can include a
val ue indicating a duration until the wireless device 202a transmts the
next full bepcosy The next full beacon tjyme indication can indicate the
nunber of time units (TUs) until the access point transmts the next ful

Do ol heiiioy ol T Bntrefn hE! B Tl R B o

i ndi cation. fafure>anmpemettht@nwinidinehs seipv o€ ehe2Dd®s. mﬂye gantier 1080 Ilmvldp@wer
state until shortl¥ ?efore.the next full beacgn.é@% be transmtte
order to sav@emavw ESreeBiinpl & ARPRBIURAFOF'BEE vy ‘&ﬁéw%%wﬁﬁﬁ NERYPY down

or place intQle@iflc®V¥ QMR EssEPBRCcODMEIuAIng TNhBrtERITOREIIE meﬁuﬁéﬂ ﬁ@ants he20
processor 204, the transmtter 210, and/or the receiver

2013/ 009771 PETFIEiEIYY Gaeritshetord eiverk P@@@QW%OWH@@P@W a’éw%‘é 0%02s may

determ ne t h@eNRXfork a0®clalt@twith &cABpdAths Wnbdns t 1080 S5 Eorkfing Whd chR@GEN based
on the next full beacon tine ind |caP|on received in the conpressed beacon.

The pr ocessothopterdmgpvesktideatifiprtethe esigdeshapiensd nebvesk idenffigrsmeans f84bef or e
the next ful foRReGAReIR %Q&&E@Uﬁbeampwm%nrﬁb %%ﬁec@@‘éh&?eng@gétwgﬁ%d%ﬁfeﬁt ein
the first power de“via the power su I'n conjunction wth other
conmponent s. d<E6®0116531]ﬂaf¢111eth6 ractel\t@ﬂoﬁwrtiwonet?'hlé( wieniefiess andlgvdane 1990 sfor
transitions For
exanpl ¢, at PheRaE iRl oo el B o o BRE B b IER R
froma IOM/pmmemﬁmh@N@mdxbmbmmedn@wopuﬂmnmbm a hi gher - power node, one or
nor e of processor the . transmtter the receiyv 212. The
i r ol esddBE o TN 100 rorlnEr i ST I b Rt Seee B e PRI RO Five
power suppl yné@86ck itentitien jalwoaipreosediiesdondbdieting o vporent sctwSkkidatjlienthy, t he
wirel ess devjce 202s % ecelve t he %ﬂh beacon.fro Hpe AP 104 ;

[00154] FI G 19°9nDieWed (R O5RaAne 5F Bk %F“élﬁ‘il%‘f* LREP o0 SWPITEPSW r el ess
devi ce 1400 ihbaslodkayl®ellgapboyedInl Bhi Mdahe 1040 €be seiedENUNLE appaausy st em
100 of FIG 1. Th e.skille n.the art | |. . appreci ate that rel ess
devi ce 1400 Ha9FH 8“%%@8%‘1%%&‘?“‘(%5%@%% ‘PP&PHY?SF%’d’e\?&OPéP%&%%w ce
1400 i Il ustr gHoeehddmetodek idbftifict ARy icbirekpbiicdo@le W mBfeFShectedivee 2 1245y thaicl udes
only those conponents useful for describing sone prom nent features of
|nplenentatlﬁﬁgoﬂf¥ﬁlﬂK%ﬁb scope of the clainms. The device 1400 incl udes
means 14ge@3A 07 I eQeinNi1080 for CRATRE LSS 6PHAER AR chAG AR Siedti G HasddWnl thbeacon
time in catlon NFBTI), means 1420 for operating a wireless device in a
first power hewerkfidentificyof teinghyvopgsweciegpd pHE the xparatis) mpyebe emfigpigs to

| ndi cation, anfREARS MO of ARNBHANNGuL BLLE SESSavhaR, bRRosECONd,

hi gher power node at the end of the duration. [00155] Means 1410 t

receiving a dlaﬁt}rﬂt@ls@@éle%aanSilﬁ%Q fod icregting amesxpediad shomwmwprlwéemﬁm cation

may be confi (o] r C S above
W th respectg#%?ﬁﬁéﬂ% “Lgigagﬁﬁ?]ﬁgﬁgéggng2§§F%#ﬁ %hﬁg@ %@ﬁ%%%oﬁ
receiving a gun@mn@$@duhgaummothWdeﬂg294mmwheDGPB2%eacon tinme |nd|cation
may corr n one re o rocesso 04.and the receiyv 212
(o o) MUREanS " 4805 B0 Be forfhenb? I EEFRE e BoP e R 3her ot
for a duratlﬂﬂmbﬂ&ﬁdnﬁmdmhﬁmﬂexmmﬂukhmb@acmﬂhmhﬂnopﬁdﬁﬁﬂhm@mnnmwom@e

espect to t HEPBISARASIHRT daty aved Pareree: 18 e 5336 FodiGptr ati ng
a W rel ess dessoc®r ¢omparifig e texewea shdreded hawork idkarifitd 10 Mhd@seetd@hortdied next
full beacon L1, dsatl on IRy SO TSRO PR S5ellBl Soflnd IS BGPOCSO"
220.
[00139] Means 1040 for discarding the compressed beacon when the expected shortened

network identifier does not match the received shortened network identifier may be

configured to perform one or more of the functions discussed above with respect to the



WO 2013/ 009771PCT/ US2012/ 046104 112733U139 230. Means 1430 transitioning
the wirel ess device to a second, higher power node at the end of the

dur at i on wayotseoetmf i gured to perform one or nore of th@CTAISCAROME04

di scussed above with respect to the block 1330 illustrated in FIG 13.
Means 1430 transitioning the wirel ess device to a second, higher power node
at the end of;,4hg, duration may correspond to one or nore of the processor
204 and the povver supply 230. [00156] FIG 15 shovvs a fl omchart 1500 of an

exenpl ary ne . CO n| cati stem 100
of Fre 1. THES bR EIE M GRb T P Mo Vg o 36t P Kbt SRR o ¢
S | ow gvgr hg@ﬂerbﬁa@ﬁ[ﬁ’ec&:d@hor&ﬁed fl@ﬁvoﬁxlaémﬂfﬁl; déh@ol mmmgegrh@a&dmﬁ@mgg 400
escri bed above \ﬁnt respect to FIG 4. The conpresse ﬁgggn y_he
ﬂ%g’gl? t he

generated at "{W& AECTHHAT (PRY €OTaPOhtp AR IRIE 08 A IFOSHEY

wi rel ess conpuni cati on system 100. Al though the nethod is described bel ow
wWith respect to elenents of the wrel ess device 202a gFIG 2) t hose having
or di nar yY003441| | i nMeaqe 185G fofpropesaing thecGompeesiaddeacon avhsp thesapstedrsheii@rdr t 1500

nmay be i npl epRRb&didbMifRA Yot MR 'maidt jélﬁtlje@elazﬁvs'hGﬁeneJi qle%ﬂ@rﬁéﬂgﬁéferﬁiy bt he
steps in flowhart 1500 may be performed by the processor 204

conj uncti on Snfiguict & parfong png pemoridl thnimetipas disersrad abow: with feﬁ@ﬁﬁgw there
met hod of f1owohakd ikePRed o BRESS | RRGNRISHI Br wotc&glhgftﬁé § edsQd Bediaf ti cul ar

order, in various enbodi nents, blocks herein tng orned In a
di fferent oreben theexpretetlsheftengthuietaeiki itlénsifiat dass @ek@a yhelyeceagd esiortened

[00157] First et%rkblhﬁﬁ%ﬁellﬁw ?Itn%%e WY LoSrRSsE MGyl F%e@r@@es&o‘}%gégh& Fhedpdpl |

beacon at a fiT st acon interva ment, the full
beacon can b22Q he beacon 300 descri bed above vvlth respect to FI G 3 In

var i Ousé(ﬁ)gplgdi rrezmlb@a Ll ows rﬁowcrﬂéll 1'18(% Plf angﬁler exenipl metqog fors enerattl%a

wirel es evi ce R YE SN G At e eacon it efva first
multiple to eorﬁ)'Fé\ssch&‘)r Wivaoerlidae| itad¢on. tThe rhathdd dfefm@hart il HOOregpbnsedtt® a

b b t. Th I d t
Phe Tul | beatBHe dsloig CHE b ABBRSHT J0aot SHEmERn E raNeRPEoChRRa Fbencon

vi a the trangatiitedrabddlwitf espexanfliced. [ Ol&B]pNexdd, beatonbhgcle ddbdftedat bl ock
1510, the wireles ice 202a transmts ressed.beacon at .each beacon
i nterval thathCi4’ i?f? %'iylﬁe? { AR fra‘}%“ﬁdptPeaHB %k P@Db‘ééﬁ%wlﬁelﬁf SeFQAypunicAHan

conpr essed bgagan fanARugh @e QXBHP]sQesdrided BB OtAREpCcHoGlerfgnts dMhone
enbodi nent, the wirel ess device 202a can transm.t the conpressed beacon at

a second nu|Wfr51F%$ dsvice R2aERE o thaedveviag ordisageitill ihBe arteve apredse hetil ti pl e

coi nci des W { pfdaR df dr v f-l'O@ln%ty bR Meﬁ’tk@ﬁ? Yh&RuAAAIGRR. GeRer at e
t he conpressed beacon using the I1)3/ 009771PCT/ US2012/ 046104 112733U140

processor 20gmbegigendathe tSteamnﬂ@W@hqé ldemaés@e@rbé‘a@dohy Wheaprogresor 2Qhdii t t er
210, for exa&ml}.ﬁmmhp@itﬁ%fh&mﬂ@er'zqo andl YRChEADS! 208! OkKnALRUAMAba 3ROL her

exenplary wireless device
flowchart 1100 is described herein with reference to a particular order, in various

embodiments, blocks herein may be performed in a different order, or omitted, and
additional blocks may be added.

[00142] First, at block 1110, the wireless device 202a genecrates a compressed beacon
including a next full beacon time indication. In an embodiment, the next full beacon
time indication can be the next full beacon time indication field 450, described above
with respect to FIG. 4. The wireless device 202a can determine the next time it will
transmit a full beacon, such as the beacon 300 (FIG. 3). This time can be referred to as
the next target beacon transmit time (TBTT). In an embodiment, the next full beacon
time indication can include the time at which the access point will transmit a full
beacon. The next full beacon time indication can be the 3 most significant bytes, of the

4 least significant bytes of a next target beacon transmit time (TBTT).



that may be enployed within the wirel ess conmuni cati on system 100 of FI G

1. Those skilled in the art will appreciate that a wirel ess device 1600 nmay
have nor ewocapmeerts than the sinplified wrel ess devi c@CIABR01M2/0ka1s84 r at ed
in FIG 16. The illustrated w reless device 1600 includes only those

conponents useful for describing sone prom nent features of inplenentations
within the scoepgypf the clainms. The devisge 1600 includes nmeans 1610 for
transmtting a fuII beacon at a first nultiple of a beacon interval, and
means 1 for tr eacon ea eacaon. i nter val

That i s 0 he. 1iapbia g RaT BLESRT frb iAo S5TR0PAANEE 1610
for transm t tnidiegtirg fhed ﬂhebﬁmm detica@2(ansill tankinitpl flldfeaconbi@dlading iont er val nay
be configured to rfor nore of the fupctjions discussed above with
respect to tﬁ‘@rebﬁegfgwoi nbai’qe ‘Indé"t FOMREETSdPepeas; u[nfg flagmay dndiggieyhgtghe next

transm tti ngbdcdiirdnsRRRAGHI Bk adfufl befbn M ddope c@boBmBR 2O ResttThiIe babn May
correspond to one_or. nore of the processor 204 and the transmitter 210

(FIG 2). Metms indeeatioy ean ingladeshyalis wgicatingghdrdiogaptibis ovislest deier0Btacon

interval t haﬁaﬂsﬁmme AdRe fifil BdEodTUThd RA@ QT blddSh RBRGRNCAIDE QEY #ldidIRYihbe
configured to performone or nore of the functions di scussed above with

respect to tRensr o€ kmesmgs (TYs)aptilathe geqess oind, trapgnity\thg pext fplp begcegp. The
transmtti ng %@HL%@&SQ &N AL b a%%&h ARAmARaddN BIVAL bhteded Bynal the

first nultlp e beacon interv correspond to One or more of the
processor ZowUQﬁaﬂﬂﬁéamV@ﬁthSPéﬂ)2I®X@ﬂﬂ@. 2). [00161]FIG 17 shows a

f | owchar 00 of o) X d

mnrelesé&)ja nlcd%go%hgﬁ%?e§1 OQ%¥f£§$%§ iéa%hg netﬂ%égg#n??mgn% ? 1700
may be used UDmH@E@iV@call6hﬁOVEWMB&mJanbQQmﬁuuhdasthUmmeM&mﬁﬂ@ fot he

| ow- over head bea on

bed qg@ﬁe pect
conpr essed beacon T er aef%ge hePaley th ﬂ\{\é Xl‘-’ye]rff)% e(V eé(ﬁi 4 ﬁanetrart%ﬁg% tted
to a STA 106UmmnmhbeﬂﬂMﬁhﬁﬁSn&ﬁﬂﬂmﬂlCatlon system 100. AIthough t he met hod

i s descr beI h respec | enents o the rel.ess devi 02s
(P16 oyt ooe RoH R ariRRERy ol FeeRR ettt SRR S SBRE T e
met hod of f| machay lbe éhﬂ@@yeﬂmﬁthhethb mﬂe&mmﬁﬁlmmanamyys@hhmo cﬁ“um@abl FEhodevi ce.

I n an enbodi the steps in flowhar erforned y the
processor QFE‘W ig gy At liappreqipte phat Hévlrteiﬁé%ieﬁicﬁggao 1?‘?00 dinotr%‘)%’?ﬁ‘it@ 206.

Al t hough thethﬁﬁiﬂé%ﬂnlﬂfﬁeﬁ|vaiM3§§Hév1c:b71Q@O IRs@R&CHi Ied] heTR iMludatda wirdsgg ence to
a particular W 2013/009771PCT/ US2012/ 046104 112733U141 order, i.n various

embodi ment s, I91GckRO0Hasladey opky these Gempesteps syl £orgoperibying, torps geamingyy
om tted, andfe@ﬁ’t@éstdf @rﬂ%lkm@ﬂt@&%}@ Wi tlH@ S Q%@ the[@.ﬂﬁa@ﬂfﬁé OSkce @bo BA ks 1710,

the wirel ess device 202s receives a full beacon at a first mul tiple of a
beacon i nt er pains 12A0dar epsedingengomnrerscd bgacoh gbginecaneyelvtl heagsaalédn 300

descri bed abauRaiht fhd GRETha0t @ Flininthe b cAREQUPLERGRd] ont's, the first

mul tiple can be 2, : he wrte vice 202s can receive the
beacon iMWi¢5val avernor 21t éorfdenesating i compresspd bmcmhencmdmgomnw dulhbgacen d in

the full beaggp; réd%‘u&? 9%%%05%1‘??%00@?% n‘?%}f@%} mo%rofth%gﬁ%tl&%.cﬁgcﬁs%ng Tpgr

wi rel ess device S can’recel eacon via t ecei ver
exanpl e. [ 00d®3} Nethtrespet tdothoblocmlzm illastrayidoe kK1Q. 7110, M¢ane 1 000 fef ggsradeyi ce

202s receive cgmgr%%’rsﬁ{é % Cglq 1rpc‘lauad(f er Va}it %uhkl).ﬁgacgn tlmrétlgélca 1ogghat co'rr%s n %tcg he

first multiple o eacon e conpresse for
exanpl e, theoheanmmx@@@t&Fbﬁke%@r2®hammem£ﬁﬁﬁd£NEﬁﬂG»Qhe Mkmelﬁ&@ fdevi ce

202s e ST SRR B e 8 Bl oo
mul tiple. ThamelidneldBsssaieabocewrh 28 p&aity the 8RN @120 iHludthedriecal vier Mds f or
exanpl e. 1220 for transmitting the compressed beacon may correspond to the transmitter 210.
[00147] FIG. 13 shows a flowchart 1300 of an exemplary method for operating the
wireless device 202s of FIG. 2. Although the method is described below with respect to
elements of the wireless device 202s (FIG. 2), those having ordinary skill in the art will

appreciate that the method of flowchart 1300 may be implemented by any other suitable



[00164] FIG 18 is a functional block diagram of another exenplary wrel ess
devi ce 1800 that may be enployed within the wireless communi cati on system
100 of FIv@D 2013/0Dbvse skilled in the art will appreci at e PChAIS2G21061€4 eSS
devi ce 1800 nay have nore conponents than the sinplified wrel ess device
1800 illustrated in FIG 18. The illustrated wrel ess device 1800 incl udes
only those coppgpents useful for descrilipng some prom nent features of

i npl enentations within the scope of the clains. The device 1800 i ncl udes
nmeans 1810 for .receiving, a.full con. a fir rrulti e.of beacon
hterval . antifant Th300RImEL A SiRgn et dte Pt afirSied biditon
i[nt ervial thaprob@sdiolo4t1|ﬁecof1juh&lonmkﬂt1} It}ﬁ ecébertie, ﬂﬁma:r istidpdy ?za(b a}nd th?:
00165] Means 1810 receiving a fu acon a iple of a
beacon inter WSWO%%(%E Althepely i gethpdp %&ﬁBWFﬁ%n@@r lsrrﬂ?sérﬂgd {‘q‘ignfﬁ"r‘il&tl ons
di scussed abgpygentt tda pRERRE orded it bﬁlolab ebodlrhd:fls, bldckisidrah gy b pértdemed 7.
Means 1810 transmttl&ﬂﬂ%3 a full beacon at a first nultiple of a beacon

i nterval maynddtitfesyonder1as opiedoindipddigons blogles ppvdeeddyt 204 and the

recei vefooddsf (Fl Girsg)at INRRNS 18840 WiRliest REGEY DOB R.GAATY B595EksREBLR at A
beacon |nterval that is not the first rrultllgle of the beacon interval may
be confi gur eticluding drest firll bagcop timegpdicasion {NEBTUin dhp eprapigissé hessercadsve wit h
respect 10t e Blffk ikAg0 dubugidcalfdob Aedelifey chbve MaRRSpLERG16OL el ving
a conpressed beacon at each beacon i1 nterval

2013/ 00977 1 PONUSRORacmenbeiepaasagbe AR l%fFIGhé) apil trgpsnpiid to theeS 1o t he

beacon inter r nd the
receiver 212Y(?éFI %ﬁ%fﬁ %ﬁ%%g@@@%&%@g?%ﬁ te%n%dggl %ﬁ%é%lggssa%??gg@géo%gérﬁcI ude a
conpr essed S@IeDompled;de b@cgn ysinp0y rec¢1mer§daret‘or enqaineteent ati ons, the conpressed
SSID fi sel ect veI ener.a n erren atjons, .t

sel ecti idoq% be aasnee 1%eer%lg(gl’)t(th%ug]g3 Fhe flmdg'aa ﬁ%e g?xarglzilp For
exanpl e, if bdaeod mngiﬂmoaﬁoﬁ ﬁkﬁ‘d o0, [deSEbEN {bovgwith frapect ltxyFI@s)ﬁl i‘s dguakdt o t he

| ength of th ess I.D fj ur b es

be Usod s | RS Rolp BELS %f%?bfanca&oﬁ%gwp& BirretFeAe v Fatstid ¢ e of
full SSIdD i Sbéa@dilgelﬁchtab&?: Heh’tQ)nBBOIQHFI @);] ﬂfﬁeltl?ﬁrasg %@&&dre&?@tﬁe (ﬂ;dxdtarg’i;] CRC
(o10) uted on ortion.o of the u e yse S the
coﬁgr essed s%a%m ngd%%@r@&@m Al sPedac, the H‘aitﬁqué%?a?n Hge fHecHfighgt h of
t he conpresseg ia$hde the 6hnd at WHicS OB CciBPpENBIT AthdNBa filf bché. IT@ogEh fai t he
full SSIDis less than the len th of e caonpressed SSID field, the full
SSID may be Psfeeei@edndicptiv gai Re the, bmostp%tala*éwt pten qlidhe ¢ Heast elyjfieanbe ¢ he

conpr essed 5@&% cfﬂa%'egtt&%etftféﬁd%httﬂﬁsnﬁipﬁﬁé?m SSID. For exanple, if the
conpressed SSID field is bytes and the full SSID is four bytes, four

byt es of00p¥lidi ng lHeppotber unqnb thheext fyl] besging ngléwé@la@?él inpludq e byt e
conpr essed SI%'antlrIQqﬁlatpﬁg 1&96]‘5%%1&6202'3%1‘}!%5&@: 2Ol ﬁegﬁs 1lrléllud1§§lope (Jie g., at

t he begi nni nQ) after t g he en di ng may
i ncl ude a numlorecfiﬁédsawt weluded lgnatbmmmg)r@sh@r@@@@r The figg maallrpimmh@trthqznext
non-al phanungrlG) g Qi SAITRE '&gﬁh %E‘acE)J?eEn 8{0‘[}{699&1&7&1{%‘&&%8qe}n%]flogdcoﬁ he term
det erm ni ng” enconpasses a W de vari et actions. For
"det er m ni ngtimmlqano,ﬂ crencadeculaod mggcatmgrq)dmatwg ungl the @esiensgdevderzoﬁa ng,
i nvestigatin oki_n in a tabl.e 9
anot her dat ag%%spgtg!tﬁher %x‘f'?%lé@eg? n,al Jrr1]':1-)enneXt %81]??'?001} ?{?e mc!&?a’noﬁ an nt%lcgtse t%l ng" may
i ncl ude r ecenwhbeg o(mngumtsr(@tﬂe)mnhtye aasdessrpmatttram‘s)mtsalmessﬁuh@ez(ceng , accessing

Sl ot | Kot ARG bR 1B eVt A T o R oM e RO it o

as used her ei @ufityn 6O TAARS nédt il YebS Ginleeindiedteimr eﬁbrte@araﬂeathbaﬂfk\mdt hin
certain aspects. 0168 As sed her ei n, g}igl)hra e referrlﬁg Eeast one
of ' a list ofCeENs May awgﬁvec%%vlﬁﬁ grofeflssex| rl?eawwe %i ng

singl e menmbefgsmA&edan @aaMPkBRe poder.| BaSExaBNR, Be: witeled defite 002si Bay tHuended to

cover: a, b, c, a-b, a-c, b-c, and a-b-c.
down, or place into a low power mode, one or more components such as the processor

204, the transmitter 210, and/or the receiver 212.



[ 00169] The various operations of nethods described above nay be perforned
by any suitabl e neans capabl e of perform ng the operations, such as various
har dwar e WOROBH008fit war e conponent (s), circuits, and/ or PEDAISRERHI6104

General ly, any operations illustrated W) 2013/009771PCT/US2012/ 046104
112733U143 in the Figures may be performed by correspondi ng functional
means capabl g,afyperform ng the operatiggs. [00170] The various illustrative
| ogi cal blocks, nodules and circuits described in connection with the

present discl osur nt ed o erforne e rpose
pr ocessé@,l? di gi %‘f’l acie%?g g8y d(3 jic then %‘gﬂ) tg'i‘t %‘% @Pe 5—3@! E
i ntegrat ed Cirdir@tﬂlttthé A Eé)acorabafsbcebﬂ tHer kgt annhte gas ﬁldafaﬁcayresmgéuain tﬁEPGA) or

ot her progranmabl e | ogi c vice (PL di screte gate or transi tor | ogi c,
di screte har W@S%Jowgﬁ% pé‘?ceégﬂ E@o‘???ﬂ PRAEUNT {hEREHP &SP GhESt ¥18° per f or m

the functi onpefBiRSEd hdx@dulhBEBbMis e&p@@d@ler"ﬂle WK1 R0 FeViRd OB SHAT opFRYe Rah@
m croprocessor but in the alternative, the processor may be any

comer ci al | yB/RAYEBIoZe Bir A8 sF SUPBBSP ON CeMUNGHPR MR GHICE SAMIROPCTHY: st at e

machi negofs3pr ocespRh. o $B0Dehcl ARLISRERVRE 285 RafkfTRL R3hLiLnAf 10sQFPUL I Ng
devices, e.g., a conbination of a DSP and a m croprocessor, a plurality of

mi cr opr ocessBVCT T abthersd of Mhectuspiion e &95 Brasnila at hej cipiEation 9f Ritier.ahpsp
core, or anyw%l'@% cf%iée h0g Oy V%l{eaﬁ 80m a 130 Addr hdlieORG a%vemaf ﬁ?@a{%ﬁ&t s, the

functions descri be 'npl enented i n hardware, software, firmware, or
any conbi nat hl@hermwmemodfr fonie s | reere rif dbe Procesedrt Ay dhe waemition219.cmd thay be

stored on or Efa%%}%bt tfﬁgw%éggs vic@962s ‘a%é ﬁ n§mog§ﬁt5 Hl%tsleé%gﬁ 38%%1%&6’& \n a

conput er - r eadabl e 'nedi um uter-re ia 1nclude conput er
st or age nedi tcanavec coppini 381 uronommdntlanlwndi ldhlelngommpemedi Buhstdvantlyf, ab¢ | i t at es

L o o SRR B R AL B RLRRG R SPIbLEr . A stopage ned: a
may be any avar raplre e CAN 'he PKERR IR a conputer. By way of

exanpl e jooasw) not IFIGnM atalfomc,nosalblmck:dm@natrmfanﬁhﬁabd:r&plm@dmaelasadevncmdm)(de RAM
ROM EEPROM i cal . di sk storage {i i storage or
oher mmgnet I Eroregw Gy iugPs it SRRl slERLP ot TR o
carry or st Oglgllddlﬁﬁ It}feea(ﬂt %ﬂl&gpﬁﬂht@@lﬁga wreteledevize MiQ@F mhybdvie lﬂlﬁ‘dré anﬁpdnéntd at a
structures and that connection is
properly t er Pagthe s %ﬁ%@é‘f“e eé%l e148é8ﬁlﬁ gq@—‘(‘irﬁéxgﬁpf}? IHP%‘t A MESt ware i s

transmtted ﬂévﬁti@ B100ERSLAE ) onFE FNRE co@ﬁor@hﬁ@ﬂfsefﬁlﬁlf&t @sEWIL SortkS bRghifen€ 0axi al
cabl e, fiber tic cable, twisted pair, gltal subscri ber I|ne DSL), or

Wi rel ess tecf?ﬁ Fe i dBplemEmHatipns mﬁtﬁlrnaﬁh%acopﬁé? ths, cladmy hhe Aeriesy 00 °t he

coaxi al cabl ﬁlearfs' hab i‘aptréc%lvﬁ%bﬁ %ombi’é’ss%ﬁe&:a&ﬁ' fncluligk 2 BéxtWull @e@&ﬁ time
tEChnO|Og|eS such as infrare radi o, and m crowave are included in the

definition omdiganu@FBRANs kcardl 430 der, onseting 8 dvirsasereyics in @ e webmedet di sc
(CD), laser gﬁsap dufiRbh %gedd'oﬁ%e OHeQ! @l v% gﬁaﬁmé qn@lba%fan(%vp)m aLA qa% di sk

and blu-ray disc where disks usually reproduce data nag netlc
di scs reproduesitgang thpmiickhy gevget to 4 a@enct hlgi‘mwowuamrr@éfrret ﬁl@p@dt@ tb@rrput er
readabl e nmedjym WO 2013/ 009771PCT/ US2012/ 046104 112733U144

[00155] Means 1410 for receiving a compressed beacon including a next full beacon
time indication may be configured to perform one or more of the functions discussed
above with respect to the block 1310 illustrated in FIG. 13. Means 1410 for receiving a
compressed beacon including a next full beacon time indication may correspond to one
or more of the processor 204 and the receiver 212 (FIG. 2). Means 1420 for operating a
wireless device in a first power mode for a duration based on the next full beacon time
indication may be configured to perform one or more of the functions discussed above
with respect to the block 1320 illustrated in FIG. 13. Means 1420 for operating a
wireless device in a first power mode for a duration based on the next full beacon time

indication may correspond to one or more of the processor 204 and the power supply



may include non-transitory conputer readable nedium (e.g., tangible nedia).
In addition, in sone aspects conputer readabl e nedi um may i ncl ude
transi t oryocomspup®n readabl e medium (e.g., a signal). Cogbiusaeizons0of the
above shoul d al so be included within the scope of conputer-readabl e nedi a.
[ 00172] The net hods di scl osed herein include one or nore steps or actions
for achi evi ng,ihg descri bed nmet hod. The jget hod steps and/or actions nmay be
i nterchanged wth one anot her wi thout departing fromthe scope of the
claims. In ofher, wor ic or of s or actlonS|s
Speciied ¢ oviEe 3 TG EuR RO bl Lt Fp Seoahty Bl FE by be
]ETDdi fied V\Adt fm@L&hg dﬁlﬂ&f thurB@onf m@ynbt: henf‘i%lﬁemetoqferfghﬂ ok ak Iiﬁ;ﬁore of Qﬁlf?lﬁdnoiﬁ@e
unctions descri ma enment in r dwar e, t r re or
any conbi nat f§Hst earb&‘f%/wftﬁ rFﬁrfT?g‘ftéPrélFﬁ lgck 1113@01‘”11‘%8’11@ mtfﬁ[g VVE SMF sll‘m@y be
stored as ONgaMltioAMEQhE MEHlelebC HEVARStoON s@of®@ MgHee poveaddid et RINUMf the St or age
nmedi a may be any avail abl e nedia that can be accessed by a corrputer By way

of exanpl e, AHAIMWJRY GORFIPIRT BrPne Of BRI hsRresessos Al dharaicasupal 33fcl ude

RAM  ROM15dFPROM £16D1 RGaMwara RivBhrt 9860 &8 dbBfiast AERALr BRERGEiERindiiS K
storage or other magnetic storage devices, or any other mediumthat can be

used to car r{icayircksprangensatien sysicoy F@heiddde i Ahe methpdphflorcherd FO0may ons or
data struct UB@§seﬁQ9 cPle%tanH%mQﬁt %Ci%\?%%ﬁﬂféaybeéccﬁlos'ﬁ%‘ta@for Qa cﬁ?s lghrl o taI

used herein, 1nclude conpact disc aser disc, optical
versatile di Q‘@ﬂ(e@ﬂ/D?aCOlﬁ Hfbeperdicd kebovenditiBlespertp (LG 4i ddic whrapressdd stesowsual | y

reproduce da{};%){ [Fﬁg&%}alte(aaalt ¥ Afy\'m4| (?I(gl liﬂﬁd T&ﬁl@l?‘lﬁ%& & ar%ﬁ}e?n C{%tlh %k’!ﬂ%lé@é th

| asers. [001 certain aspects e a conp er program product
for perform egniirecapipe sedténongo. pMQergheUe metheil ns dﬁombedmm w;th sespbet do

comput et pr ogf ALLHANNS ARV Aebe o cOTRULSE heRdRRke P Hrpan no

i nstructions“§t PSP €nco eon ructi ons
execut abl e bypposviatothatrve method oeBsarhsrt tt S00o@éf mmpﬂdm&nwri@yahy othsr sﬁiﬁﬁﬂel bed

backag: ng atgiiea I EOBTkFast fsr 98, frafbie B el b EReL BF e ¢ ¢ e
over a transpiossh@oneetotfunchor watk aligirs mitfer 12hEarﬁiqt1& wRheni 2046 raisgl t ed

froma website, server, of ot her renpt sourc a coaxi al cabl.e, fiber
optic cable, &’F\Hi‘eé‘toé ﬂawhaﬂdw@ﬁfsaf[es%&?rﬁwl e éen?‘b@@?a“&‘t“?a\ﬂﬂf@f’é%s
t echnol ogi esv&lbah c@bodimbitad HRtks h@éﬁh@may%%eﬁbﬁﬁdd%‘é&hffér&ﬁ Rrddiereadxddal
cable, fiber optic cable, twisted pair, DSL, or wreless technol ogi es such

as infrared, ar}da?dfi’élon%hl?h)ckﬁ RppbEREehr e i ncl uded in the definition of
transmi i(ﬁ)'l??n medi gy, at WOk ME&E@%H@@Q@% t@ﬁl@égéa :kﬁllzgéa%wéﬁa first

[00176] Further, it shoul d be appreciated that nodul es and/or ot her
appropri ate Welinl ¢ gbepepfineiveingn membedimensthe it hoaesirpe be e beasep B d

herein can b esﬁ%@&'agéx%eﬁnl@fé%e%{ to%ﬂeﬁ Wh?@ari%Q% @rh&ﬁﬂnﬁﬁ{a s mﬁlﬁﬁl@‘cﬁ!@'

and/ or base station as applicable. For exa , Suc ce can
coupl ed to absarvérs. et fTéewmet@t@VtChéozwcan@f)lemumfcatnﬁm’oeadoonntpeﬂlfa@ﬁvm ng the

et hods desciihd RAGRLN, Ae1athuehe i Rd AISEIRAACS fascrl Padyberei n

can be provi via s orage means rage
medi um such aguat,conpmey bdipsaet( CD)e wrrelf:dsabtwe dl)%d(s:anegemel)ate therdnl bmbn a user

term nal and/ o 918‘ ?oc%§ }56’4‘ aﬁ(?can F%} smgt tEl ?ulyg%ggnu%aqﬁé Hgns%llt!fle?% Cf%ypl I ng

or providing “Yhe's ot her sui tabl e
t echni que foexarnpdn/l d| ng the rret hods and technl gues descrl bed herein to a

devi ce T(%QSf}fe uti x% at block 1520, at block 1510, the wireless device 202a transmits a
compressed beacon at each beacon interval that is not the first multiple of the beacon
interval. The compressed beacon can be, for example, the beacon 400 (FI1G. 4). In one
embodiment, the wireless device 202a can transmit the compressed beacon at a second
multiple of the beacon interval, except where the second multiple coincides with the

first multiple. The wireless device 202a can generate the compressed beacon using the



[00177]1t is to be understood that the clains are not limted to the

preci se configuration and conponents illustrated above. Various

nodi f i catworne13/whamges and vari ati ons may be made in t h@Causangowant ,
operation and details of the methods and apparatus descri bed above w t hout
departing fromthe scope of the clains. [00178]Wile the foregoing is
directed to gspgGts of the present disclgsure, other and further aspects of
t he di sclosure may be devised without departing fromthe basic scope

thereof, and the scope thereof is determ ned. by the clajns tha ollow WO
2013/ 00977 1PEPFOE2 /6%@&%14“1%1?‘3'3%%1”&5& N?éxcon via %T trﬁ&s‘ﬂ?ﬁ{%ﬁéé& #r

comuni cat i Ngxantpled W r el ess network, conpri sing: creating a shortened
network identifier having a fir ngth froma full network identifier
havi ng &%4¥4ond @ﬁg?ﬁfvﬂs sdhgpp Block BgeR Ben TSRYRRIAY Vg S debbnd

| engt h; _ thaO@AEhAErhI Gy cad \ﬁﬂlﬁmﬂa@%ﬁ@@s@&ﬁﬁﬂﬁhi&%ﬁ)§3}s§:h_ﬂg)0td’f$1@.hprTlﬁu@@d
network identifier; and transmtting, .at an access point, the conpressed

beacon. skied iy ghe axeviHsaPSEIaterthat Avirelefdavice A 090h@axs haye e P TPRONGIST Kk

i dentifier coAPiHSRRpIFAWNIS: G5l 1606 ARVRAANRIE 66 KTH Gifrakc@RHIQE on the
full network identifier.
device 1600 includes only those components useful for describing some prominent

features of implementations within the scope of the claims. The device 1600 includes
means 1610 for transmitting a full beacon at a first multiple of a beacon interval, and
means 1620 for transmitting a compressed beacon at each beacon interval that is not the
first multiple of the beacon interval.

[00160] Means 1610 for transmitting a full beacon at a first multiple of a beacon interval
may be configured to perform one or more of the functions discussed above with respect
to the block 1510 illustrated in FIG. 15. Means 1610 for transmitting a full beacon at a
first multiple of a beacon interval may correspond to one or more of the processor 204
and the transmitter 210 (FIG. 2). Means 1620 for transmitting a compressed beacon at
each beacon interval that is not the first multiple of the beacon interval may be
configured to perform one or more of the functions discussed above with respect to the
block 1520 illustrated in FIG. 15. Means 1620 for transmitting a compressed beacon at
each beacon interval that is not the first multiple of the beacon interval may correspond
to one or more of the processor 204 and the transmitter 210 (FIG. 2).

[00161] FIG. 17 shows a flowchart 1700 of another exemplary method for
communicating in the wireless communication system 100 of FIG. 1. The method of
flowchart 1700 may be used to receive a low-overhead beacon such as, for example, the
low-overhead beacon 400 described above with respect to FIG. 4. The compressed
beacon may be generated at the AP 104 (FIG. 1) and transmitted to a STA 106 in the
wireless communication system 100. Although the method is described below with
respect to elements of the wireless device 202s (FIG. 2), those having ordinary skill in
the art will appreciate that the method of flowchart 1700 may be implemented by any
other suitable device. In an embodiment, the steps in flowchart 1700 may be performed
by the processor 204 in conjunction with the transmitter 210 and the memory 206.

Although the method of flowchart 1700 is described herein with reference to a particular



3. The method of Caim2, wherein the CRC conprises the sane generator
pol ynom al used to conpute an 802.11 frane check for the conpressed beacon.
4. The nmewbadisgfTiiai m 1, wherein creating the shortenedChnatsamriodérdentifier
conprises creating a hash of a service set identifier (SSID). 5. The
met hod of Claim4, wherein creating the hash of the SSID conprises
conputing the,hash of the SSID using a hashing algorithmw th paraneters
available to all devices on the wireless network. 6. The nmethod of Claim1,
ressed beacon rame contr.ol source

Addr ess: & tPIESIRB s DA S BEnE n PHY ERBrO ERad At vk TEeRt i 1 or
and a frame cheel.an¥\GUROII] BIOKE hlpCEAUEA012/ 046104 112733UL47 bytes, the
S e A TR KT R
conprises 4 Bylk ofadadol Entbi@MEn eheKodAER! ths Bl Hadilcd@S be the beacon 800 The
nmet hod of O aim_6, wherein the source address conprises a_basic

described above with respect to FIG. 3. In various embodiments, the first multiple can

be 2, 3, 4, 5, etc. The wireless device 202s can receive the beacon interval and/or the

first multiple from the AP 104 via a field in the full beacon, in response to a probe

request, or it may be preset. The wireless device 202s can receive the full beacon via

the receiver 212, for example.

[00163] Next, at block 1720, at block 1710, the wireless device 202s receives a
compressed beacon at a beacon interval that is not the first multiple of the beacon
interval. The compressed beacon can be, for example, the beacon 400 (FI1G. 4). In one
embodiment, the wireless device 202s can receive the compressed beacon at a second
multiple of the beacon interval, except where the second multiple coincides with the
first multiple. The wireless device 202s can receive via the receiver 212, for example.

[00164] FIG. 18 is a functional block diagram of another exemplary wireless device 1800
that may be employed within the wireless communication system 100 of FIG. 1. Those
skilled in the art will appreciate that a wireless device 1800 may have more components
than the simplified wireless device 1800 illustrated in FIG. 18. The illustrated wireless
device 1800 includes only those components useful for describing some prominent
features of implementations within the scope of the claims. The device 1800 includes
means 1810 for receiving a full beacon at a first multiple of a beacon interval, and
means 1820 for receiving a compressed beacon at a beacon interval that is not the first
multiple of the beacon interval.

[00165] Means 1810 for receiving a full beacon at a first multiple of a beacon interval
may be configured to perform one or more of the functions discussed above with respect
to the block 1710 illustrated in FIG. 17. Means 1810 transmitting a full beacon at a first
multiple of a beacon interval may correspond to one or more of the processor 204 and
the receiver 212 (FIG. 2). Means 1820 for receiving a compressed beacon at a beacon
interval that is not the first multiple of the beacon interval may be configured to perform
one or more of the functions discussed above with respect to the block 1720 illustrated

in FIG. 17. Means 1820 for receiving a compressed beacon at each beacon interval that



service set identification (BSSID) of the access point. 9. The
nmet hod of Caim6, wherein the tinestanp conprises a shortened tinestanp

conpri si yofedootsitt s than a full tinestanp. 10. rChaspeioedoof Cl ai m
9, wherein the tinmestanp conprises a one or nore |east significant bits of
the full timestanp. 11. The method of Caim®6, the nethod further

conpri sing chanhgi;ng the change sequence ghen an access point or network
configuration changes or when there is a substantial change in the content
of a full beacon, A12. The net hod of Claim®6 erein the frane
control fiell I%%Hﬁrﬁirgte%‘ulélpéeorfs}F%ReaF?léf"ge,md n[la;)'p%orrfefpé)lng/?o 8"s ﬁrbf"?ﬁ’eoétﬁ%l d, a
next full bepoensdri2oeanditle eative21¢NABTR). present field, a service set
identifier (SSID)_present field, an internetworking present field, a
bandwi dt¥1$91el d, * 3FveBE P PdImET e Heroribadcfbone Msrudfdr @ &%Q%l%flilé?e-g»

13. The met hagh)of 1{0s8mN ikdlendhRfiSisN thh@oMprlesic®BIIDEtiEld CRARPIHeSRSecBvdly t' s, the
type field conprises 2 bits, the ‘subt%pe leld comprises 4 bits, the NFBTI
P

present fi el 8B i18agmg igplementpionsghprseieciion mayrheigseotmpihe dagthiofghe  t he

i nt er net wor K IHESERE sikh! ﬂoﬁ&gﬂpfe,s§$hejle@tﬁ of hB @SB It ok b§led is
conprises 3 bits, the security field n;pnses 1 bit, and the one or nore
1

co
reserved bi t &quebiayihq lgeeth obthe compressed SSIB tich . grefprdeytasy, the fyll AP mayher ej n

type field compri $RScotpY@bddessth, "} Lom@ Rt ReRHAL VP el il (CRMIIIDES @
val ue of "0001," i ndi Cfg)tl ng that the beacon I1s a conpressed beacon.
longer than the length of the compressed SSID field, a CRC computed on a portion of,

or all of the full SSID, may be used as the compressed SSID. The computed CRC may

have a length equal to the length of the compressed SSID field. In some
implementations, if the length of the full SSID is less than the length of the compressed
SSID field, the full SSID may be increased in length (e.g., padded) to equal the length
of the compressed SSID field to form the compressed SSID. For example, if the
compressed SSID field is eight bytes and the full SSID is four bytes, four bytes of
padding may be added to the full SSID to generate an eight byte compressed SSID. The
padding may be included before the full SSID (e.g., at the beginning) or after the full
SSID (e.g., at the end). The padding may include a null character, a padding character
(e.g., alphanumeric, non-alphanumeric), or a combination thereof.

[00167] As used herein, the term “determining” encompasses a wide variety of actions.
For example, “determining” may include calculating, computing, processing, deriving,
investigating, looking up (e.g., looking up in a table, a database or another data
structure), ascertaining and the like. Also, “determining” may include receiving (e.g.,
receiving information), accessing (e.g., accessing data in a memory) and the like. Also,
“determining” may include resolving, selecting, choosing, establishing and the like.
Further, a “channel width” as used herein may encompass or may also be referred to as
a bandwidth in certain aspects.

[00168] As used herein, a phrase referring to “at least one of” a list of items refers to any
combination of those items, including single members. As an example, “at least one of:
a, b, or ¢” is intended to cover: a, b, ¢, a-b, a-c, b-c, and a-b-c.

[00169] The various operations of methods described above may be performed by any
suitable means capable of performing the operations, such as various hardware and/or

software component(s), circuits, and/or module(s). Generally, any operations illustrated



WO 2013/ 009771PCT/ US2012/ 046104 112733U148 conpri ses a conpressed

capability information field. 16. A nethod of conmunicating in a

Wi r el ess wetw977¢onpri si ng: recei ving, at a w PETAS201d0¥i10€
associated with a network having a network identifier, a conpressed beacon
conprising a shortened network identifier; creating an expected
shortened netMmrk, identifier based on thg network identifier of the network
associated with the w rel ess devi ce; conparing the expected

shortened netwgrk_identifier to. th ecei ved shortened.network identifier;
I i et S R M R G R e M )
i dentifier dpeformbig thedpetatibie recei ved shortened network identifier; and

processi ng_the conpressed heacqon when the expected shortened network
Pdent i 1 18 7kat chebit ﬁ@lquéeﬁw@aves H%?r%ntﬂ%rﬂkﬁemﬂvlﬁs i% nfinicmtseﬂ?scrlbed in

wherein the gxpe&is iRy freReMiREWRIy HdeRplchicfbd bSpcsfoahddwitt Hadhetane
network identifier. 17. The nmethod of Claim 16, wherein the expected

7
short ened nePWBYR DIRFSHON 4 HEita gignrli racesser AR an @prlicpiéon, wacife dHesfateheck
(CRC) conput gebu@nakh®, § dkld REiNRMELIE 8B tlhy §bnal (FPGA) orl@her PaSrimhid of

Claim17, wherein the CRC conprises the same generator polynom al used to
conput e an 8Bgicidevice 4ReDk Hiseleter gife pmigansisiop fagiss dicistediapfvare components or

any combination thereof designed to perform the functions described herein. A general
purpose 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 a DSP and a microprocessor, a plurality of microprocessors, one or
more microprocessors in conjunction with a DSP core, or any other such configuration.
[00171] In one or more aspects, the functions described may be implemented in
hardware, software, firmware, or any combination thereof. If implemented in software,
the functions may be stored on or transmitted over as one or more instructions or code
on a computer-readable medium. Computer-readable media includes both computer
storage media and communication media including any medium that facilitates transfer
of a computer program from one place to another. A storage media may be any
available media that can be accessed by a computer. By way of example, and not
limitation, such computer-readable media can include RAM, ROM, EEPROM, CD-
ROM or other optical disk storage, magnetic disk storage or other magnetic storage
devices, or any other medium that can be used to carry or store desired program code in
the form of instructions or data structures and that can be accessed by a computer. Also,
any connection is properly termed a computer-readable medium. For example, if the
software is transmitted from a website, server, or other remote source using a coaxial
cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or wireless
technologies such as infrared, radio, and microwave, then the coaxial cable, fiber optic
cable, twisted pair, DSL, or wireless technologics such as infrared, radio, and
microwave are included in the definition of medium. Disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy
disk and blu-ray disc where disks usually reproduce data magnetically, while discs

reproduce data optically with lasers. Thus, in some aspects computer readable medium



19. The method of C aim 16, wherein creating the expected shortened network
i dentifier conprises creating a hash of a service set identifier (SSID).

20. The meOhlo/wWH77Cl ai m 19, wherein creating the hash ofCrhs2@3l0B10onpri ses
conputing the hash of the SSID using a hashing algorithmw th paraneters
avail able to all devices on the wireless network. 21. The nmethod of Claim
16, wherein {he;gpnpressed beacon conprigges: a frame control field, WO
2013/ 009771PCT/ US2012/ 046104 112733U149 a source address; a tinestanp; a

change sequence;. the shortened network identifier; and a.franme.check.
Y i L Rt AR R AR T S
bytes, the salditcd, addhRSSp&ONGHpIRS rdadiilé asdiuinn@ayt inoRd¢ anpitchipaRs 4
bytes, the change se

dont} 17 CBABTSBE TR fod D CREIPLHS HBCKOBEABHICESD B Hyed
23. The net hedhiafthddecapdBr2dmpbefdaBlcth@lissour ce address conprises a basic
service set identification (BSSID) of the access point. . 24. The
met hod &1018@lai m Zhhe giadsidisclorrd hefeipeifpoReaTRaTe BEPsPr SriE Eeghieifgst anp
conpri sing fgweikscBbtEmbMan 2hd Hkthod SERSEANP 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 claims.

[00173] The functions described may be implemented in hardware, software, firmware or
any combination thereof. If implemented in software, the functions may be stored as
one or more instructions on a computer-readable medium. A storage media may be any
available media that can be accessed by a computer. By way of example, and not
limitation, such computer-readable media can include RAM, ROM, EEPROM, CD-
ROM or other optical disk storage, magnetic disk storage or other magnetic storage
devices, or any other medium that can be used to carry or store desired program code in
the form of instructions or data structures and that can be accessed by a computer. Disk
and disc, as used herein, include compact disc (CD), laser disc, optical disc, digital
versatile disc (DVD), floppy disk, and Blu-ray® disc where disks usually reproduce
data magnetically, while discs reproduce data optically with lasers.

[00174] Thus, certain aspects may include a computer program product for performing
the operations presented herein. For example, such a computer program product may
include a computer readable medium having instructions stored (and/or encoded)
thereon, the instructions being executable by one or more processors to perform the
operations described herein. For certain aspects, the computer program product may
include packaging material.

[00175] Software or instructions may also be transmitted over a transmission medium.
For example, if the software is transmitted from a website, server, or other remote
source using a coaxial cable, fiber optic cable, twisted pair, digital subscriber line
(DSL), or wireless technologies such as infrared, 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 transmission medium.



25. The nethod of Caim 24, wherein the tinestanp conprises a one or nore

| east significant bits of the full tinmestanp. 26. The net hod of

Cl ai m 21,woOhe13meptted further conprising: detecting a ch&agaseer2ikaochange
sequence; transmtting a probe request when a change in the change
sequence is detected; and receiving a probe response in response to the
probe requestisszyl 27. The method of & aim 21, wherein the franme control
field conprises a version field, a type field, a subtype field, a next ful

R L S Nt A SR S

a security fielpekforaith 0oenctiodimidetecRdiREy @flctiic hiereinian be downloaded and/or
2013/ 009771PCT/ US20 2/0 g}O4 112733U150 c%mgrlses 1 bit, SSI D present
flag conpri sBSVi¢ tanf Vi htssk FEPIRBY ‘Hid(?é BreedEnD 2 Ia@rh&al?:liz) Ph SEEPE bi t

the bandw dt fuchi £ldehvieO R b eBuFleditd % sdrfi@ t@eﬁbhlhtafté’ tifel ahrdf&oarpﬁlbﬁﬁsma bi t,
and the one or nore reserved bits conprise .. The pet hod of

Caim 21, wheFErmingyhe Mahady detsrpe| sesing léaffra'réwslry varjous a%rdhqdﬁélegqﬁﬁﬁ%e

field conpri§g8indaVed M@Vl@éd QQ[Qr]age m'eﬂ@(& at RAGT R dﬂ%s@ﬁ%ﬁf?&e'n@edﬁlm
conpressed beacon. hé nmethod of C’aim 21, wherein the

conpr essed b®&EEhaFoRPace dlsc (CD) or floppy disk, etc.), such that a user terminal and/or base

station can obtain the various methods upon coupling or providing the storage means to
the device. Moreover, any other suitable technique for providing the methods and
techniques described herein to a device can be utilized.

[00177] It is to be understood that the claims are not limited to the precise configuration
and components illustrated above. Various modifications, changes and variations may
be made in the arrangement, operation and details of the methods and apparatus
described above without departing from the scope of the claims.

[00178] While the foregoing is directed to aspects of the present disclosure, other and
further aspects of the disclosure may be devised without departing from the basic scope

thereof, and the scope thereof is determined by the claims that follow.



conprises a conpressed capability information field. 31. Awreless
device configured to conmmunicate in a wireless network, conprising: a

pr ocessorwoanf3wered t o: create a shortened net woPKTiUu$eor2ioié1e4 havi ng
a first length froma full network identifier having a second | ength, the
first length being shorter than the second | ength; and generate a
conpressed beaggy, conprising the shortengd network identifier; and a
transmtter configured to transmt the conpressed beacon. 32. The
wirel ess device of Caim31l, wherein éﬂggﬁ ortened network identifier
conprises a 4-byte cyclic redundancy (CRC) conputed on the full
network identifier. 33. The wirel ess device of Caim32, wherein the

CRC conprises the sane generator polynom al used to conpute an 802.11 frame
check for the conpr eséeg‘e%%cée \ mhunichting @&.Wl‘ﬁi"és Wt?"@ﬁ(e%%nlﬁ@%gbe of Claim

31, wherein the proceggafind & skthéOntRekktiQertifieph&idee fishRAL@ TR BEtIOr K
identifier by creating a hash of a service set identifier (SSID).
network identifier having a second length, the first length being shorter than the
second length;
generating a compressed beacon comprising the shortened network
identifier; and

transmitting, at an access point, the compressed beacon.

2. The method of Claim 1, wherein the shortened network identifier
comprises a 4-byte cyclic redundancy check (CRC) computed on the full network

identifier.

3. The method of Claim 2, wherein the CRC comprises the same generator

polynomial used to compute an 802.11 frame check for the compressed beacon.

4. The method of Claim 1, wherein creating the shortened network

identifier comprises creating a hash of a service set identifier (SSID).

5. The method of Claim 4, wherein creating the hash of the SSID comprises
computing the hash of the SSID using a hashing algorithm with parameters available to

all devices on the wireless network.

6. The method of Claim 1, wherein the compressed beacon comprises:
a frame control field;
a source address;
a timestamp;
a change sequence;
the shortened network identifier; and

a frame check.

7. The method of Claim 6, wherein the frame control field comprises 2



WO 2013/ 009771PCT/ US2012/ 046104 112733U151 35. The wirel ess device
of Claim 34, wherein the processor is configured to create the hash of the
SSI D conpwpges/wermput i ng the hash of the SSID using a h&shiusgoialogens t hm
wi th paraneters available to all devices on the wrel ess network.

36. The wirel ess device of Caim31l, wherein the conpressed beacon
conprises: a;htape control field; a sourge address; a tinestanp; a change
sequence; the shortened network identifier; and a frame check.

bytes, the source address comprises 5 bytes, the timestamp comprises 4 bytes, the
change sequence comprises 1 byte, the shortened network identifier comprises 4 bytes,

and the frame check comprises 4 bytes.

8. The method of Claim 6, wherein the source address comprises a basic

service set identification (BSSID) of the access point.

9. The method of Claim 6, wherein the timestamp comprises a shortened

timestamp comprising fewer bits than a full timestamp.

10. The method of Claim 9, wherein the timestamp comprises a one or more

least significant bits of the full timestamp.

11. The method of Claim 6, the method further comprising changing the
change sequence when an access point or network configuration changes or when there

is a substantial change in the content of a full beacon.

12. The method of Claim 6, wherein the frame control field comprises a
version field, a type field, a subtype field, a next full beacon time indication (NFBTI)
present field, a service set identifier (SSID) present field, an internetworking present

field, a bandwidth field, a security field, and one or more reserved bits.

13. The method of Claim 12, wherein the version field comprises 2 bits, the
type field comprises 2 bits, the subtype field comprises 4 bits, the NFBTI present field
comprises 1 bit, the SSID present flag comprises 1 bit, the internetworking present field
comprises 1 bit, the bandwidth field comprises 3 bits, the security field comprises 1 bit,

and the one or more reserved bits comprise 1 bit.
14.  The method of Claim 12, wherein type field comprises a value of “11”
and the subtype field comprises a value of “0001,” indicating that the beacon is a

compressed beacon.

15. The method of Claim 6, wherein the compressed beacon further



37. The wirel ess device of Caim36, wherein the frane control field

conprises 2 bytes, the source address conprises 5 bytes, the tinestanp
conpri seswo 2013/003771t he change sequence conpri ses 1 byt epCrhs2ahosdiened
network identifier conprises 4 bytes, and the frane check conprises 4

byt es. 38. The wirel ess device of Caim 36, wherein the source
address compih$8s, @ basic service set idgntification (BSSID) of the access
poi nt . 39. The wirel ess device of Claim 36, wherein the tinestanp

conprises a shortened tinestanp.comprisi.ng.fewer bits than a full

ti mest anp. Compnsesibc.ompﬁ‘lgs‘?ﬂiclag%%élg% ﬂﬁ%r\?lagggg?ﬁd aim 39, wherein the

ti mestanp conprises a one or nore least significant bits of the full
ti mestanp. 41. The wirel ess device of. gai m 36, wherein the
processor is furt¥er C%‘P?Ptih\é\%? MIYNARERGE 2HE ShATYE s EYUEREE when an

access point or netWworlceRaff ia@ur hicRE ahaRgesodhitedR@th b hRk@ork Shaing a
substanti al change in the content of a full beacon.. WO
2013/ 009771PCT/ USEY1Zk 0idendigr. 13 2opgmpepssd beacon comprising a shortened network

identifier;

creating an expected shortened network identifier based on the network
identifier of the network associated with the wireless device;

comparing the expected shortened network identifier to the received
shortened network identifier;

discarding the compressed beacon when the expected shortened network
identifier does not match the received shortened network identifier; and

processing the compressed beacon when the expected shortened network
identifier matches the received shortened network identifier,

wherein the expected shortened network identifier is shorter than the

network identifier.

17. The method of Claim 16, wherein the expected shortened network
identifier comprises a 4-byte cyclic redundancy check (CRC) computed on the full

network identifier.

18. The method of Claim 17, wherein the CRC comprises the same generator

polynomial used to compute an 802.11 frame check for the compressed beacon.

19. The method of Claim 16, wherein creating the expected shortened

network identifier comprises creating a hash of a service set identifier (SSID).

20. The method of Claim 19, wherein creating the hash of the SSID
comprises computing the hash of the SSID using a hashing algorithm with parameters

available to all devices on the wireless network.

21. The method of Claim 16, wherein the compressed beacon comprises:

a frame control field;



conprises a version field, a type field, a subtype field, a next full
beacon tinme indication (NFBTI) present field, a service set identifier
(SSI D) prweent3/dpshd, an internetworking present field, paThsa@zioddins fi el d,
a security field, and one or nore reserved bits. 43. The wirel ess
device of Claim42, wherein the version field conprises 2 bits, the type
field conprigggsg, bits, the subtype fiel,d conprises 4 bits, the NFBTI
present field conprises 1 bit, the SSID present flag conprises 1 bit, the
i nternetworking present field conprises 1 bit, the bandwidth field
conprises 3 bits, the?S8¥HFTIY*™ i eld conprises 1 bit, and the one or nore
reserved bits conpri se timdfainp; 44. The wirel ess device of Caim42,
wherein type field conprises a value of "11" and the subtype field
conprises a val ue of 'GOHEC*9U¥fi°cating that the beacon is a conpressed
beacon. 45. The tNd dheH@=8 neteviCi8eficland m 36, wherein the conpressed
beacon further conprises a conpressed capability information field.

46. A wirel ess device? 586584t ed with a wirel ess network having a network

identifier, conprising: a receiver configured to receive a conpressed
beacon conprising a shortened network identifier; a processor configured
to: create ¥n expedceasipdstiorieandd veardipthe fraraecomtioddicliaeoaprioes £ he

network i dengidd qhe QfurddNSdREE MBS @S SO6Y L G WhiBlahP R W&k 86 BydEVhee:;
conpare the e)ipécteed uéﬁortene\c%@ngrtlv\ork i(%tén?elfi eratg to}rgﬂé 1r gcei %’/ed short ened
net wor k i deneliahgegequence comprises 1 byte, the shortened network identifier comprises 4 bytes,

and the frame check comprises 4 bytes.

23. The method of Claim 21, wherein the source address comprises a basic

service set identification (BSSID) of the access point.

24, The method of Claim 21, wherein the timestamp comprises a shortened

timestamp comprising fewer bits than a full timestamp.

25. The method of Claim 24, wherein the timestamp comprises a one or

more least significant bits of the full timestamp.

26. The method of Claim 21, the method further comprising;:

detecting a change in the change sequence;

transmitting a probe request when a change in the change sequence is
detected; and

receiving a probe response in response to the probe request.

27. The method of Claim 21, wherein the frame control field comprises a
version field, a type field, a subtype field, a next full beacon time indication (NFBTI)
present field, a service set identifier (SSID) present field, an internetworking present

field, a bandwidth field, a security ficld, and one or more reserved bits.

28. The method of Claim 21, wherein the version field comprises 2 bits, the

type field comprises 2 bits, the subtype field comprises 4 bits, the NFBTI present field



di scard the conpressed beacon when the expected shortened network
identifier does not match the received shortened network identifier; and
process tWo0mmMIrEIsed beacon when the expect ed short en®dTASRAK0k6104

identifier matches the received shortened network identifier, wherein
t he expected shortened network identifier is shorter than the network
identifier. | WR;¢013/009771PCT/ US2012/ 046104 112733U153 47. The

wirel ess device of Cl aim46, wherein the expected shortened network

identifier conprises, a 4- e cyclic redundancy . check (CRC) conpu on the
T ot vor KOTREHES T pife D&Y Ao RRIRE IR o BRSPS ey i
t he CRC conpédng@Bed hbit, 3edBang@ it A¢10 cofplisen 8 itglthaisewity deldaoppties amni02. 11
frame check for the conpressed beacon. 49. The wirel ess devi ce of

d ai m 46, wWhEEPHOMGHRE MFOEeLEEdIF SoRpReildir ed to create the expected
shortened network identifier by creating a hash of a service set identifier
SSI D).
( ) 29. The method of Claim 21, wherein type field comprises a value of “11”
and the subtype field comprises a value of “0001,” indicating that the beacon is a

compressed beacon.

30. The method of Claim 21, wherein the compressed beacon further

comprises a compressed capability information field.

31. A wireless device configured to communicate in a wireless network,
comprising:

a processor configured to:

create a shortened network identifier having a first length from a
full network identifier having a second length, the first length being
shorter than the second length; and

generate a compressed beacon comprising the shortened network
identifier; and

a transmitter configured to transmit the compressed beacon.

32. The wireless device of Claim 31, wherein the shortened network
identifier comprises a 4-byte cyclic redundancy check (CRC) computed on the full

network identifier.

33.  The wireless device of Claim 32, wherein the CRC comprises the same
generator polynomial used to compute an 802.11 frame check for the compressed

beacon.

34.  The wireless device of Claim 31, wherein the processor is configured to
create the shortened network identifier by creating a hash of a service set identifier

(SSID).



50. The wirel ess device of Caim49, wherein the processor is configured to
create the hash of the SSID by conputing the hash of the SSID using a

hashi ng av@apixdemi7ni t h paranmeters available to all devi ®€EI/USRORI0E6104 I €l eSS
net wor k. 51. The wirel ess device of Claim46, wherein the conpressed
beacon conprises: a frame control field; a source address; a tinmestanp; a
change sequepee;yf he shortened network igentifier; and a frame check.

52. The wirel ess device of Claim51, wherein the frame control field

2 byt dd i t. ti
o T i See & ot o5 nd RS BUEG SR TSR MR O B PR ort el Ao

net wor k i denércdtt e haﬁln@frths 8SIDcdamirRss, coatpaltifidrthe fhbchnes th‘ehmb GO laslgsg 4
byt es.

algorithm with parameters available to all devices on the wireless network.

36.  The wireless device of Claim 31, wherein the compressed beacon
comprises:
a frame control field;
a source address;
a timestamp;
a change sequence;
the shortened network identifier; and

a frame check.

37. The wireless device of Claim 36, wherein the frame control ficld
comprises 2 bytes, the source address comprises 5 bytes, the timestamp comprises 4
bytes, the change sequence comprises 1 byte, the shortened network identifier comprises

4 bytes, and the frame check comprises 4 bytes.

38.  The wireless device of Claim 36, wherein the source address comprises a

basic service set identification (BSSID) of the access point.

39.  The wireless device of Claim 36, wherein the timestamp comprises a

shortened timestamp comprising fewer bits than a full timestamp.

40.  The wireless device of Claim 39, wherein the timestamp comprises a one

or more least significant bits of the full timestamp.

41. The wireless device of Claim 36, wherein the processor is further
configured to change the change sequence when an access point or network
configuration changes or when there is a substantial change in the content of a full

beacon.

42. The wireless device of Claim 36, wherein the frame control ficld



WO 2013/ 009771PCT/ US2012/ 046104 112733U154 54. The wirel ess device of
Claim51, wherein the tinmestanp conprises a shortened tinmestanp conprising
fewer bitwotheogr7iul | ti mest anp. 55. The wi r el es®Ciiaspee/0ad10L£] ai m
54, wherein the tinmestanp conprises a one or nore |east significant bits of
the full tinestanp. 56. The wirel ess device of Caimb51, wherein:

the processoyfisyfurther configured to detect a change in the change
sequence; the device further conprises a transmtter configured to

transmt a probe. request nac e int chan uence et ect ed,;
and c PETEsE O M A e PO AR b e B 6 R DET RS el onse | n
response to {NWEBTIj pRecnt Eeldes bervice set iddmfifier[ISSIDY predeisieldl emii@rnefwodkiag m 51,
wherein the frane ntrol fie ris ersion field, a type field, a
subt ype fi el Hr,ese&t ahﬂﬂ?“i“dﬂ’eé?g% ‘ieei%haei?‘?eo‘ﬁ RNEBTFY I Esent field, a
service set identlfler ( SSI D) present field, an internetworking present
field, a bandwidth field, a securlty field, and one or nore reserved bits.
58. The wirel ess Hevi dde afircksafsHiosof Glray & wvherin hersision ikt eREBpt i ses 2
bits, the typg fhelhfe FRMPEIFRRZ2 hyug Sthe Lhs &Uﬁélﬁ%m‘bh@s(ﬁ GTREd REBTA bits,
the NFBTI present field congrlses bit, % SSID present flag conprises 1
bit, the intpiesat ﬁﬁé RPABFISST &Enthe P} @re%:e@h%g epayprigestl; Bit, theHatematepikiBg h fi el d
compri ses 3 Blelcht fLASoRBAUL f Vit [hEbMAWRIAALOrRE 3 1S OpAReR@E TTOr e

reserved bits conprise The w rel ess eV|ce 0 aim5
wher ei n typeﬂﬂmswdib@h@ndﬁ@@nemvawaéﬂgwedhmﬁmamdﬁth@isubtype field

conprises a value of "0001," indicating that the beacon is a conpressed
beacon. WD 2013/ 009771PCT/ US2012/ 046104
44.  The wireless device of Claim 42, wherein type field comprises a value of

“11” and the subtype field comprises a value of “0001,” indicating that the beacon is a

compressed beacon.

45.  The wireless device of Claim 36, wherein the compressed beacon further

comprises a compressed capability information field.

46. A wireless device, associated with a wireless network having a network
identifier, comprising:
a receiver configured to receive a compressed beacon comprising a
shortened network identifier;
a processor configured to:
create an expected shortened network identifier based on the
network identifier of the network associated with the wireless device;
compare the expected shortened network identifier to the received
shortened network identifier;
discard the compressed beacon when the expected shortened
network identifier does not match the received shortened network
identifier; and
process the compressed beacon when the expected shortened
network identifier matches the received shortened network identifier,
wherein the expected shortened network identifier is shorter than the

network identifier.



112733U155 61. An apparatus for comrunicating in a wreless network,
conpri si ng: means for creating a shortened network identifier having
a first Iwogots/detm a full network identifier having a ®etarsdokangdh, the
first length being shorter than the second | ength; means for
generating a conpressed beacon conprising the shortened network identifier;
and neans forpikgnsmtting the conpressed beacon. 62. The appar at us
of Claim®6l, wherein the shortened network identifier conprises a 4-byte
cyclic redundancy check (CRC) conputed on the full network identifier.

63. The apparatus of Caim 62, wherein the CRC conprises the same generator

pol ynom al used t4y. comput iréleks8@Ricklof ICxiR eheskertar thehexpeaaprsassadd beacon.
64. The apparatu im6l, rel n ne for t he short ened

net wor k i denB§t¥p rlg?f’élgﬁ'r‘?oé%ls‘??@a yip Gyelicy ﬂ%yahwgiﬁkﬁ?coan%qdwnc ¢ set
identifier (&Blddworkidentifier65. The apparatus of C aim 64, wherein neans for
creating the hash of the SSID conprises neans for conputing the hash of the
SSID using a hashing algorithmw th paraneters available to all devices on

the wireless netwy k. 166.wilth8s aRRAIGFltiSin0l7, Frdfelh ﬁa&cR@@&ﬁﬂﬂ& i€ s&REPr essed
beacon conprises: a frame control field; a source address; a tinestanp; a
change sequegtigrator polynomial used to compute an 802.11 frame check for 'the compressed

beacon.

49.  The wireless device of Claim 46, wherein the processor is configured to
create the expected shortened network identifier by creating a hash of a service set

identifier (SSID).

50.  The wireless device of Claim 49, wherein the processor is configured to
create the hash of the SSID by computing the hash of the SSID using a hashing

algorithm with parameters available to all devices on the wireless network.

51. The wireless device of Claim 46, wherein the compressed beacon
comprises:
a frame control field;
a source address;
a timestamp;
a change sequence;
the shortened network identifier; and

a frame check.

52. The wireless device of Claim 51, wherein the frame control ficld
comprises 2 bytes, the source address comprises 5 bytes, the timestamp comprises 4
bytes, the change sequence comprises 1 byte, the shortened network identifier comprises

4 bytes, and the frame check comprises 4 bytes.

53.  The wireless device of Claim 51, wherein the source address comprises a

basic service set identification (BSSID) of the access point.



the shortened network identifier; and a franme check. WD
2013/ 009771PCT/ US2012/ 046104 112733Ul56 change sequence conprises 1 byte,
t he shortwoediymdTwr k i dentifier conprises 4 bytes, andPChaseamesioheck

conprises 4 bytes. 68. The apparatus of C aim 66, wherein the source
address conprises a basic service set identification (BSSID) of the access
poi nt . 118%syiThe apparatus of Cai m§6, wherein the tinmestanp conprises

a shortened tinestanp conprising fewer bits than a full tinestanp.

70. The apparatus of Claim69, wherein the tinmestanp conprises a one or
nore |l east significant bits of the full tinestanp. 71. The apparat us
of Claim66, furtsier coepritddshdevieans Clam ahangeigtht hinhaipdengeigesence when
an access point or, network confi g%érati.on chainges or when there is a

substantial YIHRYE HrSERE CRBREENE CF Bihan HE Jegpiamp-

55.  The wireless device of Claim 54, wherein the timestamp comprises a one

or more least significant bits of the full timestamp.

56. The wireless device of Claim 51, wherein:

the processor is further configured to detect a change in the change
sequence;

the device further comprises a transmitter configured to transmit a probe
request when a change in the change sequence is detected; and

the receiver is further configured to receive a probe response in response

to the probe request.

57. The wireless device of Claim 51, wherein the frame control ficld
comprises a version field, a type field, a subtype field, a next full beacon time indication
(NFBTI) present field, a service set identifier (SSID) present field, an internetworking

present field, a bandwidth ficld, a security field, and one or more reserved bits.

58.  The wireless device of Claim 51, wherein the version field comprises 2
bits, the type field comprises 2 bits, the subtype field comprises 4 bits, the NFBTI
present field comprises 1 bit, the SSID present flag comprises 1 bit, the internetworking
present field comprises 1 bit, the bandwidth field comprises 3 bits, the security field

comprises 1 bit, and the one or more reserved bits comprise 1 bit.

59.  The wireless device of Claim 51, wherein type field comprises a value of
“11” and the subtype field comprises a value of “0001,” indicating that the beacon is a

compressed beacon.

60.  The wireless device of Claim 51, wherein the compressed beacon further

comprises a compressed capability information field.



72. The apparatus of C aim 66, wherein the frane control field conprises a
version field, a type field, a subtype field, a next full beacon tine

i ndi cati oNO@MNBRIY)71present field, a service set identifiPET/USSBRIOY61P4 esent
field, an internetworking present field, a bandwidth field, a security
field, and one or nore reserved bits. 73. The apparatus of Claim 72,
wherein the ygssipn field conprises 2 biss, the type field conprises 2
bits, the subtype field conprises 4 bits, the NFBTI present field conprises
1 bit, the SSID pbrlesent fIaI% et wor.ki ng present

1

conprises. 1.bi.t, the inter
il d comprises Blbi t A RRWS RCOPROFICEITY BbMIE CsdE by LU HE s bcur | 1y
fiel dhcorrpri ses 1 b:ct ;meafd fdr hﬁea\t/i\ﬁ@a@horf@é@nét?@ﬂ{ \edtifler thevie® afirktSlength b:ct :
74. The apparatus,o im72, wherein type fie compri ses .a value of "11"
and the subtype fﬁ“@?d‘%ﬁn‘ff?‘?%s‘d%{“’%‘i H"é“‘}b/%a'sé‘t?(‘}iﬂen lhcﬂ;?;ifﬁt H@nghnh‘fm% he
beacon is a conpréssedhderc@Bond IMRR013/ 009771PCT/ US2012/ 046104 112733U157
76. An apparatus for comrunicating in a wireless network, associated with a
net wor k havi ng a net wot®" éérﬁeinFlF‘gﬁ‘g, 2 COMpFesEsdnipacon comprisigathe shejtengdcei vi ng

a conpressed beacQpy&GRIRMifSdMhga shortened network identifier; neans for

creating an expected shortened network identifier based on the
means for transmitting the compressed beacon.

62. The apparatus of Claim 61, wherein the shortened network identifier
comprises a 4-byte cyclic redundancy check (CRC) computed on the full network

identifier.

63. The apparatus of Claim 62, wherein the CRC comprises the same
generator polynomial used to compute an 802.11 frame check for the compressed

beacon.

64. The apparatus of Claim 61, wherein means for creating the shortened

network identifier comprises means for creating a hash of a service set identifier (SSID).

65. The apparatus of Claim 64, wherein means for creating the hash of the
SSID comprises means for computing the hash of the SSID using a hashing algorithm

with parameters available to all devices on the wireless network.

66. The apparatus of Claim 61, wherein the compressed beacon comprises:
a frame control field;
a source address;
a timestamp;
a change sequence;
the shortened network identifier; and

a frame check.

67. The apparatus of Claim 66, wherein the frame control ficld comprises 2

bytes, the source address comprises 5 bytes, the timestamp comprises 4 bytes, the



network identifier of the network associated with the wrel ess device;
means for conparing the expected shortened network identifier to the

recei ved whantagerinet work identifier; nmeans f or Pdirasaerdiong o4 he
conpressed beacon when the expected shortened network identifier does not
mat ch the received shortened network identifier; and means for

processi ng the,genpressed beacon when thg expected shortened network
identifier matches the received shortened network identifier,

theretn {he SERECL S S0OASSI, SR, LEGTILLL O i ARl GEL R L

expect ed shosddaneftametiwok korhstead 4 bytes. conpri ses a 4-byte cyclic redundancy
check (CRC) conputed on the full network identifier. 78. The
apparatus of Claim77, wherein the CRC conprises the same generator

pol ynoni al used te. ConMpubpadtuBdLIdih §o dRBemNRCYoUFRRIABE ERFRIesSRd: beacon.
79. The apparatus of C aim 76, wherein neans for creating the expected

short ened netsRgfkset Wanitficptir (BOSHY A Shescersuiping or creating a hash of a
service set identifier (SSID). 80. The apparatus of Caim 79,
wherein neans for creating the hash of the SSID conprises neans for
conputi ng the hast- of ThRarBsity Aisilsg 8. Whpin flep NS IOMPHFEG 18 Spafeaat er s

avai | abl e t o4@kdt HEVIGRRING Rt I BitWMhhLh RIS AKIWRY K-

70. The apparatus of Claim 69, wherein the timestamp comprises a one or

more least significant bits of the full timestamp.

71. The apparatus of Claim 66, further comprising means for changing the
change sequence when an access point or network configuration changes or when there

is a substantial change in the content of a full beacon.

72. The apparatus of Claim 66, wherein the frame control field comprises a
version field, a type field, a subtype field, a next full beacon time indication (NFBTI)
present field, a service set identifier (SSID) present field, an internetworking present

field, a bandwidth field, a security field, and one or more reserved bits.

73. The apparatus of Claim 72, wherein the version field comprises 2 bits,
the type field comprises 2 bits, the subtype field comprises 4 bits, the NFBTI present
field comprises 1 bit, the SSID present flag comprises 1 bit, the internetworking present
field comprises 1 bit, the bandwidth field comprises 3 bits, the security field comprises

1 bit, and the one or more reserved bits comprise 1 bit.

74. The apparatus of Claim 72, wherein type field comprises a value of “11”
and the subtype field comprises a value of “0001,” indicating that the beacon is a

compressed beacon.

75. The apparatus of Claim 66, wherein the compressed beacon further

comprises a compressed capability information field.



WO 2013/ 009771PCT/ US2012/ 046104 112733U158 81. The apparatus of C aim 76,
wherein the conpressed beacon conprises: a franme control field; a source
addr ess; wWoromawtamp; a change sequence; the shortened meTMsek2iogandifier
and a frame check. 82. The apparatus of Claim81, wherein the frane
control field conprises 2 bytes, the source address conprises 5 bytes, the
timestanp coppikhses 4 bytes, the change ssequence conprises 1 byte, the
shortened network identifier conprises 4 bytes, and the franme check

conprises 4 bytes. 83. The apparatus of Caim81, wherein the source
address conprises a basic service set identification (BSSID) of the access
poi nt . 84. 7Thhe appapattus f@fcommhitutil, in Wharetkiindtherk! asBRSdtRIMPItICONPr i ses

a shortened tinestanp conprising. fewer bits than a full tinestanp.
85. The appaPdyo hgyinge artyogdentifisr, SPMPERE t i mest anp conpri ses a one or

nmore | east significantmdahd FoOfeckRgl bl donfprétB&t 8820on comprising a shortened

network identifier;

means for creating an expected shortened network identifier based on the
network identifier of the network associated with the wireless device;

means for comparing the expected shortened network identifier to the
received shortened network identifier;

means for discarding the compressed beacon when the expected
shortened network identifier does not match the received shortened network
identifier; and

means for processing the compressed beacon when the expected
shortened network identifier matches the received shortened network identifier,

wherein the expected shortened network identifier is shorter than the

network identifier.

77. The apparatus of Claim 76, wherein the expected shortened network
identifier comprises a 4-byte cyclic redundancy check (CRC) computed on the full

network identifier.

78. The apparatus of Claim 77, wherein the CRC comprises the same
generator polynomial used to compute an 802.11 frame check for the compressed

beacon.

79. The apparatus of Claim 76, wherein means for creating the expected
shortened network identifier comprises means for creating a hash of a service set
identifier (SSID).

30. The apparatus of Claim 79, wherein means for creating the hash of the
SSID comprises means for computing the hash of the SSID using a hashing algorithm

with parameters available to all devices on the wireless network.



86. The apparatus of Caim@81, further conprising: neans for detecting a

change in the change sequence; nmeans for transmtting a probe request
when a chaiogelya9t7ihe change sequence i s detected; and mepaemgSt@r/ow@o€i vi ng a
probe response in response to the probe request. 87. The apparatus of

Claim 81, wherein the franme control field conprises a version field, a type
field, a subfypgyfield, a next full beacgn time indication (NFBTlI) present
field, a service set identifier (SSID) present field, an intenetworking

present field, a handwidth field,.a security field, and one or nore
Pecerved bits, WO 20131600 HABCT R0V b SrpsGibedon cSholeyg  he
appar at us of C ai m 81,a fulhercehtioltRrl; ver sion field conprises 2 bits, the type
field conprises 2 bits, the subtype field conprises 4 bits, the NFBTI
present field conpris@sOUcHiddrestihe SSID present flag conprises 1 bit, the

i nt er net wor ki ng presenttinfds@mg; conprises 1 bit, the bandwi dth field
conprises 3 bits, the security field conprises 1 bit, and the one or nore
reserved bits conpri sé chaggepequence; 89. The apparatus of C aim 81, wherein

type field conprises ahV/@bM&e@hetwbik id@iihict;REq Subtype field conprises a
val ue of "0001," indicating that the beacon is a conpressed beacon.

90. The apparatus of @fgimecBack wherein the conpressed beacon further
conprises a conpressed capability information field.

82. The apparatus of Claim 81, wherein the frame control field comprises 2
bytes, the source address comprises 5 bytes, the timestamp comprises 4 bytes, the
change sequence comprises 1 byte, the shortened network identifier comprises 4 bytes,

and the frame check comprises 4 bytes.

83. The apparatus of Claim 81, wherein the source address comprises a basic

service set identification (BSSID) of the access point.

84. The apparatus of Claim 81, wherein the timestamp comprises a shortened

timestamp comprising fewer bits than a full timestamp.

85. The apparatus of Claim 84, wherein the timestamp comprises a one or

more least significant bits of the full timestamp.

86. The apparatus of Claim 81, further comprising:

means for detecting a change in the change sequence;

means for transmitting a probe request when a change in the change
sequence is detected; and

means for receiving a probe response in response to the probe request.

37. The apparatus of Claim 81, wherein the frame control field comprises a
version field, a type field, a subtype field, a next full beacon time indication (NFBTI)
present field, a service set identifier (SSID) present field, an internetworking present

field, a bandwidth field, a security field, and one or more reserved bits.



91. A non-transitory conputer-readabl e nmedi um conprising code that, when
execut ed, causes an apparatus to: create a shortened network

i dentifi evohawegr7a first length froma full network i decmidse@r/onavs ng a
second length, the first | ength being shorter than the second | ength;
generate a conpressed beacon conprising the shortened network identifier;
and transm t;bhgyconpressed beacon. s9 92. The medi um of C aim91
wherein the shortened network identifier conprises a 4-byte cyclic
redundancy check conput ed th wor k ifier. .

The e um of Gt atm 57 B o C e b Tho Sy Tl aripBivs sy

pol ynom al ugedypcofid® optipriscan b&@,&hélautﬁyparf&l&&eﬁﬂﬁsém btti)ehes:NHB"rprﬁesiit beacon.
WO 2013/ 0097 PCT/USZO&§IO46%Q@?11273 U160 he medi um of Cl aim
94, wherein BPESPPREE hEtHEE PIERat g G9mpSigr ‘%‘béhec‘B‘ﬁB'ﬁi"ioi‘i]@m% A& Whsh of

the SSI D usi fgd@ompsdl N®itathg ®ahdwidh HicldcddaiBeed BifsS the \sadukidbfi@d tomglides devi ces

on the wireless network.
bit, and the one or more reserved bits comprise 1 bit.

89. The apparatus of Claim 81, wherein type field comprises a value of “11”
and the subtype field comprises a value of “0001,” indicating that the beacon is a

compressed beacon.

90. The apparatus of Claim 81, wherein the compressed beacon further

comprises a compressed capability information field.

91. A non-transitory computer-readable medium comprising code that, when
executed, causes an apparatus to:
create a shortened network identifier having a first length from a full
network identifier having a second length, the first length being shorter than the
second length;
generate a compressed beacon comprising the shortened network
identifier; and

transmit the compressed beacon.

92. The medium of Claim 91, wherein the shortened network identifier
comprises a 4-byte cyclic redundancy check (CRC) computed on the full network

identifier.

93. The medium of Claim 92, wherein the CRC comprises the same
generator polynomial used to compute an 802.11 frame check for the compressed

beacon.

94. The medium of Claim 91, wherein creating the shortened network

identifier comprises creating a hash of a service set identifier (SSID).



96. The nediumof Caim91, wherein the conpressed beacon conprises: a
frame control field; a source address; a tinestanp; a change sequence; the
short enedwoaebaok77identi fier; and a frame check. POT/USTHIR/0n@ 04 um Of
Claim 96, wherein the frane control field conprises 2 bytes, the source
address conprises 5 bytes, the tinmestanp conprises 4 bytes, the change
sequence conphisgs 1 byte, the shortenegygnetwork identifier conprises 4
bytes, and the frane check conprises 4 bytes. 98. The nedi um of

c aim 96, wherein th d ' ' '
dent 1 1 cat 1 on (BSS1 D 161 m A ade o iy pttere atigefe SR HEGIR @ ai m

96, wherein ¢tdiprisc@sipating RMasH skdhe 3SHMasihe b dakhidgn@sdralif widfrdnsdtddg f ewer
bits than a full ti rzgls%ang. . . 100, The nmediumof C aim99, wherein the
timestanp cofiplel all geMigein thWueles A6tV -gni fi cant bits of the full

ti mest anp. 101. The nedium of C aim 96, further conprising code

t hat, when executed, causes the apparatus to change the change sequence
when an access poltnt diheaetingy ¥ o lgthereindbe comphtgesd bspeopsempiifiere i s a
substanti al change in  theécont@H@ef a full beacon. WO

2013/ 009771PCT/ US2012/ 046104

a source address;

a timestamp;

a change sequence;

the shortened network identifier; and

a frame check.

97.  The medium of Claim 96, wherein the frame control field comprises 2
bytes, the source address comprises 5 bytes, the timestamp comprises 4 bytes, the
change sequence comprises 1 byte, the shortened network identifier comprises 4 bytes,

and the frame check comprises 4 bytes.

98.  The medium of Claim 96, wherein the source address comprises a basic

service set identification (BSSID) of the access point.

99. The medium of Claim 96, wherein the timestamp comprises a shortened

timestamp comprising fewer bits than a full timestamp.

100. The medium of Claim 99, wherein the timestamp comprises a one or

more least significant bits of the full timestamp.

101. The medium of Claim 96, further comprising code that, when executed,
causecs the apparatus to change the change sequence when an access point or network
configuration changes or when there is a substantial change in the content of a full

beacon.

102. The medium of Claim 96, wherein the frame control field comprises a

version field, a type field, a subtype field, a next full beacon time indication (NFBTI)



112733U161 present field, a service set identifier (SSID) present field, an
i nternetworking present field, a bandwidth field, a security field, and one
or nore reeeNBAYIDIlt S. 103. The nedi um of C ai m POZ/USa@i0d¢é104 t he
version field conprises 2 bits, the type field conprises 2 bits, the
subtype field conprises 4 bits, the NFBTI present field conprises 1 bit,
the SSID preggntyflag conprises 1 bit, tdhe internetworking present field
conprises 1 bit, the bandwidth field conprises 3 bits, the security field

conprises 1 bit, t he one or e rved hi conprise 1 bit.
Con The” medb b Rg: & e Rpse R (STt af o PeedSutubbienss 11
and the subt fige, & ba@lwlideofigd,iaseSiridy fidlll,uwad ofe OrGRRE réservedibieat i ng that the

beacon is a conpressed beacon. 105. The nedium of C aim 96, wherein
the conpressed beacon further conprises a conpressed capability information
field. 106103A MO8 nhddams bt Olaym GODXPRAREIn tRAcabe fibl HothptiSRMPbitss | Ng

code that, when executed, causes an apparatus, associated wth a network
havi ng a net R6rXS fiRdhepmprises 2bys, the sybiypsifiedd eomprsitpy € SedhoBEBShPEH® br i si ng

a shortened ﬂ&h%@%ﬁﬁ%g@@hhﬁkggﬂ)ﬁ%&ﬁ%ﬁ%ﬁ&mﬁ%@&QHﬁgﬂ%h%kh@ﬁﬁﬂmﬂgk%ﬁ%k )
identifier based on the network 1dentifier of the network associated with

t he wirel essfiglégp@prises 1 bit, the bargyedd fielflecompsiaest Ehbitss e searslield compises

identifier tophhgduechbY¥eRoshohehed LKpjrdentifier; di scard the
conpr essed beacon when theoexpgcted %ﬂgﬁﬁgned network identifier does not
match the received shortened network identifier; and process the

compr essed beacon heryl ik RiPaSysth RPOLhERADASHAPELAENS Ll et TR ches

t he recei ved shortened netwo ent I'n the expected
short ened netnothk subtgpt ifitideconsissshovelee of A0 It hendmeting that itlbebdacdn era WO
2013/009771PCT/USZQﬁg/O46104

compressed beacon.

105. The medium of Claim 96, wherein the compressed beacon further

comprises a compressed capability information field.

106. A non-transitory computer readable medium comprising code that, when
executed, causes an apparatus, associated with a network having a network identifier,
to:

receive a compressed beacon comprising a shortened network identifier;

create an expected shortened network identifier based on the network
identifier of the network associated with the wireless device;

compare the expected shortened network identifier to the received
shortened network identifier;

discard the compressed beacon when the expected shortened network
identifier does not match the received shortened network identifier; and

process the compressed beacon when the expected shortened network
identifier matches the received shortened network identifier,

wherein the expected shortened network identifier is shorter than the

network identifier.

107. The medium of Claim 106, wherein the expected shortened network

identifier comprises a 4-byte cyclic redundancy check (CRC) computed on the full



112733U162 network identifier. 108. The medium of C aim 107, wherein
the CRC conprises the sane generator polynom al used to conpute an 802. 11

frame chew® 2bmv00ptie conpressed beacon. 109. The mweaiusee10f04604i m 106,
wherein creating the expected shortened network identifier conprises
creating a hash of a service set identifier (SSID). 110. The nedi um

of Claim 109;;,ygrein creating the hash gf the SSID conprises conputing the
hash of the SSID using a hashing algorithmw th paraneters available to al
devices on th s network. 111. The nedium of C aim 106, wherein the
conpr essed b% §3ﬁ§?|ses: a frame control field; a source address; a

ti mestanp; a change sequence the shortened network identifier; and a frane

check. 112, medi ym of ai 11, wherei e frane ontroI field
conpri ses 2 bytes“mthghgdﬁ? @ndﬁdgkggnk%nﬁwwgeetgiE§¥P§Om?%%5ﬂ:%€§P%np
conprises 4 BeRfor folgotMANGEd $€QAURAPGE BOFIRI 11SHEmd chytketor the cshipredsened
network identifier conprises 4 bytes, and the frane check conprises 4

byt es. beagqi3  The nedium of C aim 111, wherein the source address
conprises a basic service set identification (BSSID) of the access point.

109. The medium of Claim 106, wherein creating the expected shortened

network identifier comprises creating a hash of a service set identifier (SSID).

110. The medium of Claim 109, wherein creating the hash of the SSID
comprises computing the hash of the SSID using a hashing algorithm with parameters

available to all devices on the wireless network.

111.  The medium of Claim 106, wherein the compressed beacon comprises:
a frame control field;
a source address;
a timestamp;
a change sequence;
the shortened network identifier; and

a frame check.

112.  The medium of Claim 111, wherein the frame control field comprises 2
bytes, the source address comprises 5 bytes, the timestamp comprises 4 bytes, the
change sequence comprises 1 byte, the shortened network identifier comprises 4 bytes,

and the frame check comprises 4 bytes.

113.  The medium of Claim 111, wherein the source address comprises a basic

service set identification (BSSID) of the access point.

114.  The medium of Claim 111, wherein the timestamp comprises a shortened

timestamp comprising fewer bits than a full timestamp.

115.  The medium of Claim 114, wherein the timestamp comprises a one or



114. The nedium of C aim 111, wherein the tinestanp conprises a shortened
timestanp conprising fewer bits than a full tinmestanp. WO
2013/ 009 WWORCIH/W0BZ012/ 046104 112733U163 nore | east si gniPCirasae12ioudis4 of t he

full tinmestanp. 116. The nmedium of C aim 111, further conprising
code that, when executed, causes the apparatus to: detect a change in the
change sequene&sy transmt a probe gequest when a change in the change

sequence is detected; and receive a probe response in response to the probe
request. im111, wherein the franme control

117.. The i Cla
field corrpri?8%6lﬁa%wl’slﬁ%?ﬁﬁ%ge#g%&éuP?B%a%"el d, a subtype field, a next full
beacon tinme indication (NFBTI) present field, a service set identifier
(SSID) present field, an intenmetwrkjng.present field bandwi dth field, a
security field, and o GHPGHH‘B} %gdw@gblﬂegpﬂl??rt@mpmmg COdeltﬁ“gaW XEdum of

A aimlll, wark&ithe dpperadeksi on field conprises 2 bits, the type field
conprises 2 bits, the subt yO%e field conprises 4 bits, the NFBTI present
field conprises 1 bit defere cBargd iptheshinge peagconprises 1 bit, the

i nt emet wor ki ng presentyahingl @ GOPHERES vinddi & .chhifie Ramdwihaid {digdde GONpri ses
3 bits, the security field conprises 1 bit, and the one or nore reserved
bits conprise 1 tfietected;and 119, The medi um of O aim 111, wherein type

field conprises a val Yg.RE 2 vidbe r&B6hsk AE: LyBend gprises a val ue of
"0001," indicating that et hgpbeaeéog iSs aeg%ﬁpr esseﬂé%eg@%n. 120. The

medi um of O aim 111, wherein the conpressed beacon further conprises a
conpressed capabi “7? y "['h@fng)erdm% bp@lafrﬁ %H'wherein the frame control field comprises a

version field, a type field, a subtype field, a next full beacon time indication (NFBTI)
present field, a service set identifier (SSID) present field, an internetworking present

field, a bandwidth field, a security field, and one or more reserved bits.

118. The medium of Claim 111, wherein the version field comprises 2 bits,
the type field comprises 2 bits, the subtype field comprises 4 bits, the NFBTI present
field comprises 1 bit, the SSID present flag comprises 1 bit, the internetworking present
field comprises 1 bit, the bandwidth field comprises 3 bits, the security field comprises

1 bit, and the one or more reserved bits comprise 1 bit.

119. The medium of Claim 111, wherein type field comprises a value of “11”
and the subtype field comprises a value of “0001,” indicating that the beacon is a

compressed beacon.

120. The medium of Claim 111, wherein the compressed beacon further

comprises a compressed capability information field.



