PONER MANAGEMENT | N W RELESS COVMUNI CATI ON SYSTEMS BACKGROUND L Field of
I nvention : [0001] Various enbodi nents of the present invention pertain
gener al | ywoeowitedzess |ink establishment, and in parti cecarFR20t®050069
conmruni cation in wireless network environnents having beacon periods of

varying fre ackar.o ; j ' [ as noved
from sinpl y%@iﬁ Gy Eﬁﬂ%‘é’&@@%&%@%ﬁ@ %%Mei ng nore
focused on total digital interactivity. Wiile originally limted to voice
comuni cation (e.g., telephone calls on cellular handsets), enhancenents in

wi rel ess technol ogy have subst antBAUKGREUMNDed ability, quality of service
(Q0S), sqeed, F‘?tlﬁ'ofin%ﬁt? ncjevel opnents have contributed to an insatiable
desire fot ‘ty. Portable wrel ess apparatuses are no | onger
just saskesdiM t h makiriags tabedinens of @hd reschhryettidnepdpaorsetalll &g hvaklesand i n
sone cases essential, tools for managing the professional and/or personal

life of "@kestablihorsy, amfhén parfigder, &F cqrpmunisghmAn fyraless RABYosly g pNKatsseen i n

i nst ance 1 i uses have been replaced with a single
mul ti funzita%gbg%d&@ee. 5%@%@’@%%?%%‘5@%3, that was formally provided by

| andl i ne 2t el effwokgsumhd facsimles, |aptop conputers, portable digital

assi st ant DA) , me systens, nusic players, digital storage, devices may
be su_ppor{&(_gfﬁi " o SPHgEE ayiaeB e S o SRk ngscom _e%wg}ée
funcypon %hxtfe)&h{?xyer@ﬁ ik foFhdI®n 8 %Eﬂk %l'iH’r@ tf&‘éijl_s%d‘%rlﬂb%l d‘iggfal Rl'iéglé(étﬁ}i@.” While

applications that were not previotsly available 1 nportable apparatuses

(e.g., diorigokllyhalitet taekicagohmanigrias (ovg. s telecpbancfdalane cellularrtandstd)i ons,

soci al networking, .etc.). 004 uch funct.ipnalit oth existing and
ener g1 ng TbREPES & ik Sy s L Barp b AT R R et T ng
users. | @eMet(Q%B?,%beed?@ﬂéaqﬁbéésdek}&@f)ﬁleﬁ\ﬂs hbvd@mitriguted 46! dntiHékibyle Ide¥RAoAL €
response when applications or functions are executed. Any delay or

i naccur agywifangtipaalitys Forfglelc wiiraless epparatyses yrd mpleagergnstdaslisémith makingf act i on
with the | i cationor - functiaon,. and. th h ri.men to the
accoft andauiort ARSIy Kb tcoRP Rt i T R GRS Bk ¢

Mor eover mdnaging insriofesiahdl tayid ot pérstreal fifoafivded. i n view of the abilities

and/or limtations of each apparatus. For exanple, exceptional
[0003] The effect of this evolving technology may be seen in instances where a

o]

plurality of apparatuses have been replaced with a single multifunction device. The
functionality that was formally provided by landline telephones and facsimiles, laptop

20  computers, portable digital assistants (PDA), game systems, music players, digital storage
devices may be supported in a single digital communication apparatus. The above
functionality may be further supplemented through the provision of applications that were
not previously available in portable apparatuses (e.g., directional/tracking features,
wireless financial transactions, social networking, etc.).

25 [0004] Such functionality, both existing and emerging, require systems and
strategies for seamlessly interconnecting users. In particular, apparatus users will desire a
virtually immediate response when applications or functions are executed. Any delay or
inaccuracy in the response will negatively impact on a user’s satisfaction with the
application or function, and thus, may be detrimental to the acceptance of the application

30  or function by the consuming public. Moreover, this functionality must be provided in
view of the abilities and/or limitations of each apparatus. For example, exceptional
functional performance may not prove beneficial if the impact on resource-constrained
apparatuses (¢.g., limitations in apparatus energy storage, processing ability, etc.) is so

substantial that is becomes prohibitive to users employing the functionality.



functional performance nmay not prove beneficial if the inpact on

resour ce-constrai ned apparatuses (e.g., limtations in apparatus energy
st orage, woeoag®mi3g ability, etc.) is so substantial thatTiheeiES
prohibitive to users enploying the functionality. SUMARY [0005] Exanple
enbodi nents of the present invention may be directed to a nethod,

appar atus, conputer programand system for facilitating apparatus
interaction while conserving appar M AR§Ur ces. I n accordance with at

| east one exanple inplenentation, apparatuses that interact in a network
utilizi nd0@OSk r el e@mhmanﬂammog@aimmﬁm;w@may mpyrhstlisaicdéelawi t h each

ot her through, the use of beaconing. For . ex e,.. one a ratus i.nh the
O vel oo R bartSE. BhpRER SRS and R MRAraBRE o AORAL AN A

parti si pathiR@ohseriing apRiris keso@yess YIAQBERAANLE withsat dall d1g xb@pRl function to
t he beacon franes so that all a,p%?rat uses may track the sane cl ock,
regar dl ed@PIMORHEPRSAPPRIEPCHEhAL IRFrIch 8) Y nRWoRTIWILEZARS f Yy iiRlcshcpmpapication

apparatu - . i it i mng

si gnal a?nl? édsrggga& ZS%%%@%@&%&%&??%&&%@?@%{%%Et &gﬁgt# ?g%sh%ﬂlgt 28} beacon
frames mayamapleponaeppudeaisan ehcorireiossenctvdork mhadtansmatdeacqrefirarnes, hmbléacht i ons.

Di | uted beacon period.indications may define a | ower frequenc eri od based
on mul ti BPRYaY PRYEIPEHEE Bht?lﬁé‘F‘i“é?ak PR SYREHEHR G RRIngeng HPBXI} @&E%e t he

amounp ofyeldomErdnhatso L Y1l %Bgar%gé.s\gﬁ%j fadihBe %ﬁér’]\ﬂ&‘k, &R 16X YTRIRtheRfHegT an

apparatus Joins a network synchronizing wth its beacon, the appafatus

may el ectard srtigplercatrenusiatigg avidh dtheregppbetiseningks nagdold. so defi ned in the
beacon fr Thi s erati.onal. .no in sone, instances, be shared with
othor apglH uses: FARHE" HLEGEIRALH § Fikine Ref P e S AR PCiroR DRt uses
using a dhditdtRe, PeaaasnRel bestodfRnRS nhaye 1 fPiclge EROWMol-CAR¥dt Beadbg OF dance
with at | east one exanple enbodi nent of the present invention, an apparatus

may i nvolperied mdications [P beasar perert indisaldonstragy éxfiied lowestrequgagdparod
di | uted on pef. hat _are {00 within the b n.fra - Active
lgs, %%I&%,,on %lélp\%gﬁgéhv%ea&ﬁl‘apf %g tha?%g%a}rgtu%eg &ta% yseatgglgé)uce thei aﬁﬁ&%nt of

peri o awa est I'S Iona ntormation

(e.g., i ningy thet thoyarelaetiRnihshe hdrabrk. SFdrrehmigedaftdr ah hppdre@c fyins Adekerkvi ndows
may establish periods of tinme during which apparatuses nay contend for
access t @YaYWrigss withifnhisrea thermPRa@iusmanvied doepsaic 8sing a<blytedrbeapqsy

e, . . . . . oritizati
andl or _aPFHa ) AR I ERFRLAE, Yol LB R N o R e e
net wor kedhapg auithtatiserwppdratnsesamaicencoworkrsachat viee i@cgat, widolz apygyatusdppsinghus

actl ﬁ)t y dﬁ%%/ed%%acon period are active may be known.

[0007] In accordance with at least one example embodiment of the present

invention, an apparatus may invoke active and power conservation states based on standard

or diluted beacon periods that are defined within the beacon frames. Active periods, or

“awake windows,” may be established by additional information (e.g., information

25  clements) that is included in the beacon. Awake windows may establish periods of time
during which apparatuses may contend for access to a wireless communication medium.
Methodologies based on, for example, channel contention machinery incorporating device
prioritization and/or differentiation schemes may be employed to help regulate when each
networked apparatus will be awake or inactive (e.g., dozing). Apparatus activity may be

30  managed based on criteria such as state (e.g., whether messages are queued for
transmission in the apparatus), role (e.g., whether an apparatus has recently transmitted or
received a beacon in the network), etc. This example criteria may then be used alone or in

combination with the corresponding standard channel access rules (e.g., contention) that

govern operation of the particular wireless communication medium in order to control
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managed based on criteria such as state (e.g., whether nessages are queued
for transm ssion in the apparatus), role (e.g., whether an apparatus has
recent | y woansmobied or received a beacon in the networ lerir/retogo/050bdos
exanple criteria my then be used alone or in conbination with the

correspondi ng. standard channel, .access rul.es (e.qg., contention). that.govern
oper at | onc Ve as TSP aN BRCSS eBiE R &Sk iro R binted i

cont r ol ( @hdOwireMiPnP¥E State transitions) how networked apparatuses
communi cate and interact in the wirel ess network. [0008] The above

sumar i zd®0Wbnf i gurldiciabaee simropEcd cpoingurations o pperstienstddpnewt s of t he

present inyention e _been.provi ded rely for th ke of, expl anati on,
bna-ther SPE R AAE pRSER ERH SRR TR B4 melfudee Shisiihe Foe

el enept s caplapgionl el Mhefcfird, atk hét iatepadd totidl lRnitiay avpréovertioeintieatleplentshe
present invention can _be used interchangeably wth other exanple
enbodi me#sSPCHEIISERA §ithfaopardquighsamplerPrEtoditAeiH 98 £1oi HCSRAT BHCTHIPNSHB B8 ment i s

| Bl ementedy uPESCRE TN 5 RRAV NS L 009SIen e A 050G by ur  her

under st oo rom-t ption of various’ exenp odi nent s,
t aken i n ncamnpuincthicnamembodippendadpdnenicdgs, in which: [0010] FIG 1

di scl oses exanpl es of hardware and software resources that nmay be utilized
when i npl enmenting vari ous exanpl e enbodi nents of the present invention.

[0011}) FIG 2 discloses an gx3RIPTIONOFDRANINGEENt i N accordance with
at | east one exanpl e enbodiWeENT of the present tnvention. [0012] FIG 3

di scl osed0M¥npl es Tokt dismtaswresvillyhedartodr umdssmgil higynt thatfo liayingacsariptipzetl i n

accordance .wi th at Ieas% qo1lne §x Fg{!e enbodﬁmantt of %@g @r esent . i nyenti on.
[0013] FrEio chedpld EEbafimEpEnBitn Breopndstiorl i spagtd Brvny mahPesul i
in distr l[imt(l?d | oc HIGWe RistREC B MPlck Bf AHEREAANIRo MVt @iour&3$hat MM RXaANPI e
enbodi nent of the present invention. [0014] FIG 5 discloses exanpl e beacon

i npl ementusitizeshsherhiaplementingatsrieus exa raegri@ents ohthgtpréseasinveniionexanpl e
e”bo‘i'k”egbdu@g the R:ﬁé.sfﬂ}scfog‘e"s.e%te'xgnp}e[noe%é& ellzllvgomgeqliﬁsg%%%ﬁ%%c@&'tﬁ)éfnpl e of
0 Wit ar e ERBodt fent o

awake™w i n accordance edast one exanp t he
present ilgnéesrid cxamplcOddia]didésb.of thadpreshoBesntésanpl es of access control

strategies in accordance with at |east one exanpl e enbodi rent of the
present ilf2hti on. FIG. 3 discloses examples of various types of messaging that may be
utilized in accordance with at least one example embodiment of the present invention.
[0013] FIG. 4 discloses an example of message propagation that may result in
20  distributed local web formation in accordance with at least one example embodiment of the
present invention.
[0014] FIG. 5 discloses example beacon implementations that are usable in
accordance with at least one example embodiment of the present invention.
[0015] FIG. 6 discloses an example of awake windows in accordance with at least
25  one example embodiment of the present invention.
[0016] FIG. 7 discloses examples of access control strategies in accordance with at
least one example embodiment of the present invention.
[0017] FIG. 8 discloses a flowchart for an example communication control process
in accordance with at least one example embodiment of the present invention.

30
DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0018] While the present invention has been described herein in terms of a

multitude of example embodiments, various changes or alterations can be made therein
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[0017] FIG 8 discloses a flowhart for an exanpl e conmunication control

process in accordance with at | east one exanpl e enbodi nent of the present
i nvent i onwoDRESGERNFAT] ON OF EXEMPLARY ENMBODI MENTS [ 0018] ‘Whirlreoudesopgoesent

i nventi on has been descri bed herein interns of a nultitude of exanple

enbodi nent. ri qus es. | t er at can made th i nw t hout
opacr t 1 g UM ot Arapit st shoTsron Rer s b i en ity antst Swth RS et f or ¢ b
in the agpﬁagggcghﬁgns I . GEneraI systemw th whi ch enbodi nents of the
present invention nmay be inplenmented [0019] An exanple of a systemthat is
usabl e ferﬁmleﬁepmuvrigl Wh}gﬁeulsl:)oemm@ﬁ ofethe presint ivenpeegey be implemenisd i s

dlsclose FIl G The rises ment th t may be included in,
om 1R om - o gal SLE DS GRPBRLR ST BT LhEnsnEhe SGe f oquirement s

of a par tehbotaficnddgr the pick@n invditor Religitein FIS. flOtTHel’s’glﬁ&dQﬁnﬁ)ﬁsésl m t
present invention in any manner. [0020] Conputing device 100 may be, for

exanpl e, cENMCEH B f@@h‘?ﬁﬂnéhldeﬂneﬁéﬁmﬁt@@ﬁ&m,r@ﬁﬁé@éﬁ‘?n%’%?@lwzfﬂfpﬂxémple
CP”pone“fyﬁ tﬁ@%ﬁ&fr%@rﬂ éﬁé‘@éﬁl&ﬂaﬂ aj@g@é{?o% $nd tl'ﬂu%%]rp% hBOinteYLFR IHAR are

di scl osed at 1 essor may’ I nc e one or nobre devices
conf i gur etestt iexe@tioh én hmshgdri ons, wherein a group of instructions may be

constitut for e l e, as o] | east one scenario, the
executior{8 lprogr g%ﬁ?* E&F % €§EF ’@HHWPPFH@BWﬁﬁt Irepts om
?t herpel @R Fedht %[a%%:atrlll@tﬁ éi)%gjtogl@nté Q&n}gﬂsﬂé ﬂﬁfctl&%l fef%hf@ﬂls@ﬁ RoRPuty put

g., data, ‘event Processor a dedicated (e.g.,
monol it h|dcylc¢ri1&® aprdms@lms@at H@deﬁe ProcessmyIOBenqyantludef 01@ @tmqmsietfeesjew ce

102y e BRSEL ORCCUF I U ot BT AR P Lot e MRS ShRRTE Lol "

conput i N@xslapleCHR pwgfaﬁi @de. W #t66asPbndMdeRArRS shikScutfomrof RodPmagessor
102 may access nenory 102 in order to obtain stored i nformation (e.q.

progr am desdede rdeaining anpit jnfermnation drogu pthatclpments & Forgputvigresvige 100 imexder
gener ?l | ¥o %oqr%l gaq [ 81% a(gl e d?l{a e\r;r%g fg{?{w;cyrr%pg r bﬁ)sce§sg95 0P R}Fir 8L g dedlcgteé t at | C

or dynanlc no

random agegs moﬁemnd)eﬁlcﬁoﬁéﬂ\ébssoaa@lvweew niagtbb@amﬁmcbﬁpoﬁmiev@s sEdhaeEsmn EPROM
etc. Code may include any interpreted or conpiled conputer |anguage

i ncl udi ndY6ngie arraw rediirchl wodwe (MGAM). 6s. The code and/or data may be
used to gﬁ@ﬂt] e SOf IRETIINLES 1R MR tBTicARPERpIdido DURE BiR tiofif MUNI Cati on

uititie cemponents in computing device 100 via a wired or wireless bus. For example, processor

20 102 may access memory 102 in order to obtain stored information (e.g., program code,
data, etc.) for use during processing. Memory 104 may generally include removable or
imbedded memories that operate in a static or dynamic mode. Further, memory 104 may
include read only memories (ROM), random access memories (RAM), and rewritable
memories such as Flash, EPROM, etc. Code may include any interpreted or compiled

25  computer language including computer-executable instructions. The code and/or data may
be used to create software modules such as operating systems, communication utilities,
user interfaces, more specialized program modules, etc.
[0022] One or more interfaces 106 may also be coupled to various components in
computing device 100. These interfaces may allow for inter-apparatus communication

30  (e.g., a software or protocol interface), apparatus-to-apparatus communication (e.g., a
wired or wireless communication interface) and even apparatus to user communication
(e.g., a user interface). These interfaces allow components within computing device 100,
other apparatuses and users to interact with computing device 100. Further, interfaces 106

may communicate machine-readable data, such as electronic, magnetic or optical signals
-4 -



user interfaces, nore specialized program nodul es, etc. [0022] One or nore
interfaces 106 may al so be coupled to various conponents in conputing

devi ce 1080 20fwemes2ent erfaces may al |l ow for inter-apparatrgs/FemmEiieat i on
(e.g., a software or protocol interface), apparatus-to-apparatus
connunicat%og.ée.%kf a ﬁ%rgg?gf W rel ess cqynuriqztiqp in%erfac?% and even
appar at u§™P8 s &F AOMYH & i npgelingn, ormaystransiags e pations OF PRSI o1 f aces
al | ow conp@ngnthat hy Bé BBt bR Ing IO .100tder t ed k§Bsar@nd users
to interact aﬁ%h cd%puting devi%erﬁg%.%Further,tyﬁfg?gggis %%% may

communi capeakimgciniorfbe resgabdlea erdludar hendsht, sepchinganriom en 2 oaghserren daviespt i cal
si gnal se di ed ~on Q ter readahl e nedj or nmay. t sl.ate the actions
of “lser s Tt BRSEERy Fog AR en s AL NGl IL S P el (RIS albfel 5

(e.g.5 tygicagnodnled 188y BowE::Ampsp ot nBdukt 008 Ay ceetivesneadr rdoreel | ul ar
handset, touching an icon on a touch screen device, etc.) Interfaces 106
may furt KEMPARIEWUPPOEIBS Sunre soeEidided Bmctipnabity progidet &y icar@rERrg deyi¢n! W her

modul s 1gghy) For e WFing ALREL 16@91‘4@% rlthBWHFXth%P ot G008 a&goﬂ’s‘)r e
conmponent's supporting or & special iz Finct i onal i t provi ded by conputing
devi ce 1@6twdrRO&3furthiemghatvinrig Fi@vi. clor k@Bmpiey hunt @r mey pwivide wirdteandappar at uses
via various networks as further shown ip Fl 1. F a e, hu 00 may
provi de WFHs é?Ri’P&rtO%FYlé?%ﬁ% pRBPYck &40%\% SeesT éﬁé hﬁ‘?\‘% T@)Wﬁﬁgé Euri 4 and
servep 1 %@u}glﬁ%{%l AR TRY tReafidiid Mceﬁg\ﬁ PhE1d e 1 ArdaQiehd i %]1-12;1\13 h&tnt@hdtQvien

devices on ocal area network ( to interact with devices on a wde
ar ea net Woviked WANwidsLrrbr mswbrkt @V ARL sucd0)s Intemes 120). dn swibrrascemgrioa modther

router 130 transmt .jnformation t and.recei ve infornmati fro

outer 119Gt otk ERHRaR i ahiosi) S ERHIoG A el hEFs0 B or ¢ e
conponentigvidePircéRH LAN hidlyTohamiate. CRAMNE W IRNcoMifoneRt dBEcRE $@fhys f or

i npl enentation of the present invention. For exanple, in the LAN serviced

by rout ecxaBplersoniaghfhtiidroranohudscissrynior tepicicrigéon b the prasentiioveatipryFomy be
Su ppqgt e%xellj%?]’{egl thé) E'A?\f Ser\Ligeodz ‘té")] 1r0'1:1!tj r1rtl 98 h ag?ﬁlgrg{ﬁﬁglﬁllh ?ﬁnnevé”d&b sihgerrt%se devi ces

may be suppo y various providers o ong range Wi rel ess

comuni cadincidndlf) malleseppsresd Weths ramyt. use, for exanple, |ong range
terrestrial -based cellular systens and satellite comunication, and/or
short - r ad®@4hi r el edyrthele B¥FaGEINAYIEh ToMASe dercasdngy bpsugaodediy errvys

connect i 2)2?\%1%’?% IBF oﬂinggt&?gél%ﬁ%w%l%@éo%mﬁﬁEa?t%allﬁlo(.ji"lglieg ro -s%ég&s%( PDA)

142 and an y comuni cate wth conputing devi 00 via
an | nt er det cxaompihe ddngannger oxtded-ayedcgbliuby sgkeemodinddatedlite comoammanoe.at i on
140. 2§ | malngfor ];lyorllg}aingen evlirie{e)s/s grc%)e/ssbpeoililtgl ?nl gr grdtoip?ovide a wireless connection to
Internet 120. For example, personal digital assistant (PDA) 142 and cellular handset 144
may communicate with computing device 100 via an Internet connection provided by a
provider of wireless communication 140. Similar functionality may be included in
devices, such as laptop computer 146, in the form of hardware and/or software resources
25  configured to allow short and/or long range wireless communication.
II. Example networking environment
[0025] FIG. 2 discloses an example operational space that will be utilized to
describe various example embodiments of the present invention. The example scenario
depicted in FIG. 2 is utilized herein only for the sake of explanation, and therefore, is not
30  intended to limit the scope of the various embodiments of the present invention.
Operational spaces may be defined using various criteria. For example, a physical space

like a building, theatre, sports arena, etc. may be utilized to define an area in which users

interact. Otherwise, operational spaces may be defined in view of apparatuses utilizing
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devi ces, such as |aptop conputer 146, in the form of hardware and/ or
software resources configured to allow short and/or |ong range w rel ess
conmuni cavoanio/obz22 Exanpl e net wor ki ng envi ronnment [ 0025pcEIF@o1Q0o@c| oses
an exanpl e operational space that will be utilized to describe various
exanpl e enﬁod'nent% o[ t he ﬁresen} i nvention. Thefexanplz scenari.o depicted
in FIG 22U RSy AMPAItH ABRTYUPS, WEHE CORRBIERUIRY HiNgR AT Boh CHY

t her ef or jstingcNcabtNb@BL@EpdrAubdsthdt bR &ﬁ@f@%l@éestdagrwsj Qds embodi ments of
the present invention. Oper ati onal spaces nay be defined using various
criterial0®® exanpVecless-pablsi eaparatpseseO0iakelabelpdii Adind;” itdlat 2e, sports
arena, etgc. b tilized to,define an.area i.n which users interact.
Ot herwi sEPPABRFSY FRheoBE culhig ColrShelf Gl pie MOy SR IH AP BhEes

uti i gi nghafkdre disalbsediih FI@SE, aht ansfths:, inAP@aEtdédss 8 rivolfves dBousRRWEAL | on
range (e.g., a certain distance) of each other, apparatuses that are in
certain &PR8&ds appargfpplpfy Fastthe sqkg@p eranmyle pieys hase BPRAgatEssd A tWSEL 200 are
| abel ed " Al 10 .5 @ . . 200 or spond
o any of 1L al Fastioe Shitiost coARRAICBANE Ao n Tolmd: € THEK AT Sppeb el =P
and may fintheleamplealflRl€. 2bird & &sikt dbhetoresdensbesnthsiduss edthwiathothespébin t o

apparatus, 100. For the sake of. exanple herein, these apparatuses ma
operate (89 PRS3tpgalareaad thsFrfotsy Y BRRICHBHHI HCHONON HEH GRS fron.
That 1ps, paldorRPParatuses in the exanple of FIG 2 are at |least able to

wirel essly communicate with each other within the operational space, and
t her ef or éll. hsamday ofioepagingi n t he same wirel ess comuni cati on network. 111,

Exanpl es ssagi 027 referring to FIG 3 .an exanpl e of

comuni CA@ZJEE bet V\é\gqg(\’ g%?}‘&flgﬁ‘?'ﬁ -3 An 8’6365@88ﬁ8%tn93iu{1‘r?até‘?nnli’eg‘éf§%g)one exanpl e
enbodi menpphhtubdian REQTIHce WHHGR T daGibreexinp ! @SRdirAdnt 30 the pr¥ich€inO&ition _
appar at us %00A and apparatus 200B are shown, the disclosed exanple scenario

i s bei ng iudis¢lpseddt 390.y Whale onheappategusc00xgsidanatratn 2B erashoamndthes not

intended to,limt the scope. qr. i N f any. e tment .of t.h
It it bl B BEORF s BB FE R YR R AR ol ™, et

|
present i1nventio a

i nvent i omot Bitkhlded@®o K& chosepe BeAPIiBabilimbRay cipbéiment e0tht Praédafiventon.
facilitate wirel ess interactjon between two or nopre apparatuses existing in
an oper atNlgjRayer stha rarioysgromplesmhodingeids olfde Rrasctiinyeniig,sueh ag ¢jsclosed

comuni ¢ %ge?tp n‘?&%@% léggltécﬁinq}réé} 18§ P4 Hit tlérv&i{%%ss iirﬁerlezllst%n l’?’etw@égpt@foa&rlfﬁo% 00A
nircat i S that

I
may have comiu n requi rement require
apparatuses existing in an operational space.

20  [0028] Additional detail with respect to communication example 300 is disclosed
further in FIG. 3. Apparatus 200A may have communication requirements that require
interaction with apparatus 200B. For example, these requirements may comprise
interactions by apparatus users, applications residing on the apparatuses, etc. that trigger
the transmission of messages that may be generally classified under the category of data-

25  type communication 302. Data-type communication may be carried out using tiny
messages that may be transmitted between apparatus 200A and 200B. However, some
form of wireless network link or connection must first be established before any data type
communication messages 302 may be exchanged.

[0029] Network establishment and MAC management messages 304 may be

30  utilized to establish and maintain an underlying wireless network architecture within an
operating space that may be utilized to convey data type communication messages 302. In
accordance with various example embodiments of the present invention, messages
containing apparatus configuration, operation and status information may be exchanged to

transparently establish wireless network connections when, for example, an apparatus
-6 -



interaction with apparatus 200B. For exanple, these requirenments may
conprise interactions by apparatus users, applications residing on the
appar at uswe,20avwo32bhat trigger the transm ssion of nesssagegFiioha@dbsoo®dy be
generally classified under the category of datatype comruni cation 302.

Dat a-t ype _communi cati on maﬁ\&‘ge arried. out usi ng\}éti ny rressaa%es th?lt may be
transm t CBE 8 WEEHESBACat UV IBTRNATHAOD D BIBY CRSWRTEFS™ YBE F'GPRIBHSH r el ess

net wor K IckRn@Lvith YRS 6hérdtindHate, fahd $laylR i skidRhiShethdatios mamatdat a type
comuni cati on nessages 302 nmay be exchanged. [0029] Network establishnent

and MAC rapagesepsiderasiagpsradog spray. bethig wiy, ded-tyee exynmbhicationanessagasnt ai n

an under Lyb g, i1 o o8SJREL ALK, AL ENLLECLL G LN, 0. ORGLAL LG Spage that
may be utifiZéd to convey data‘'type conmuni cati on nmessages . TN

accor dangenmdctibn Y&dsi ot Sexamp neg@tipaidit ietide e hé8agy i€ &Ehd sdnbly @hichanay
messages .cont ai ni ng apparatus configuration, operation and status
i nf or mat iHATPESAUSRTSRAE Hglel apd ncreape pualienel serese €009)sh wirel ess net wor k

connect | gg%)i’“e“’ Rk eQMEﬂB'Sst@ergﬁB d?s%%&f‘fnbﬁ@?tzei% Ro@Pc08RH3h FRG. zﬁgfrﬁﬁlg

Net wor k ctions may exi etween any or all apparatuses exi
W t hi n t Beowpar atanpde spdisteibuaddocuhyctberk forexiiat eticend aromhed antwarle ti nme

that an apparatus resides in the operati space. In IS way, .data-type
comuni c&?@@ﬁ%&%?@g@%@aﬂwnﬁ@ Bt : 4@%@@8&5?@ Tt SBs BPer al r eady
exi sygnt oﬁéﬁa‘ﬁ@ﬁaﬁﬁ%&% 2']@%@/‘91%1}%’&%&89'B@?lﬁtteﬁ(i@gﬁl@eﬁnin&%ﬂ{‘&ﬁﬁe&t%rﬁ?ht@ﬁgpt' at ed

at the ti t he ssage | 0 be sént y in turn reduce response

del ay andhé excheasepgudibnalynfofmstermy i Againf, QuSyxchpuf30]thi§ foexa opl reayseenar i o
di sclosed .jjn FIG 2 iagél w revisited h%lgFI? 4, ich sqovvf an exanpl e of
di stri but€dMotRi P'REP O PHBYTSRONIIEE 21 g Gt OhrarWe R 8E T

est abl i shirenktidndis MGy BNRE I Ghe RSS2 BaS ndG/brk ARRAKRLUSEHIAGACt hat ent er
into operational space 210 may i mredi ately begin to fornul ate network

connect i oraRagHNQN giessages 3kt drgryehanped bativoerndpparatecsiattodn. Inxggpndanaehe
exchange of, this, infar i ceur. Wit hout an r I n [om or even
cnow! Baga it WS bl Reile GEhdife AT e P ok, RERG BB BT 7l
wher ei n achaapsd diedcagrstashallorighaeng appudatViNe. drahagppeitts essagasibdd4 are
exchanged between apparatuses Ato G 1In accordance with at |east one
exanpl e SBINfRIAatigN clementsia SapRsSagsy aft # BiSCIVIESPRYBEIS N\ tehtiEglyhanged

R T o
appar at udorvAlrdedr finah iove hyparates wage thee ahgrelspdindintigating therefamation dorappar at uses
' opgratl Ak sppasEs &0 MYy be
IV. Example operational parameter: diluted beacon period
[0031] An example of information that may be communicated in network
establishment and MAC management messages 304 (e.g., through the use in an
information element) is now disclosed in FIG. 5. The activity flow disclosed at 500
25  represents an example implementation using selected features of wireless local area
networking or WLAN (as set forth in the IEEE 802.11 specification). However, various
embodiments of the present invention are not strictly limited to WLAN, and thus, may be
applied to various wireless network architectures using various wireless mediums.
[0032] The WLAN logical architecture comprises stations (STA), wireless access
30 points (AP), independent basic service sets (IBSS), basic service sets (BSS), distribution
systems (DS), and extended service sets (ESS). Some of these components map directly to
hardware devices, such as stations and wireless access points. For example wireless access

points may function as bridges between stations and a network backbone (e.g., in order to

provide network access). An independent basic service set is a wireless network
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forwarded from one apparatus to another, thereby dissem nating the
information for nultiple apparatuses. |V. Exanpl e operational paraneter:
di | ut ed bsecomny/pesnod [ 0031] An exanple of infornation thatrizvyosneso
comuni cated i n network establ i shrrent and MAC nanagenent nessages 304

(e.g., through the u | enent ) now di scl osed in FIG
8% $e acbPuikarish G oDl ThiEER e Basit SOV RE Motk s O R et at | o
usi ng selggtedid e%aetnbhrd%c%ré%s@ %Et%%‘ik' Beat s@tRa s hMOK#EBG REwIAN (as set
forth in the | EEE 802.1 1 specification). However, various enbodi nents of

the pres @ﬁmprlmgﬁtwmﬁiesaraeceabpmgt suppeltipg lonerdt waltine W(HANSS divaitst Hasic may be
applied to varl reI ess _net erregtarCh%rPs ctures .u getvarl OUg reless

medi uns. SFIB&%ZT fﬁ“?/@;iﬂ{]‘l? ogical ar ¢ ur'e E%Wll}e|essses SO ORS (S ) |

W r el gss ing eSS s@vicob& rﬁagﬂhteradﬂdﬁp@gﬂmshc@asp@nts%wemcﬁﬁk snay| jBSSYe basi ¢
service sets (BSS), distribution systens (DS), and extended service sets
(ESS). SGﬁ’éne@FVlttY]@s‘élr%}?ﬁ@)lr?é?ﬁ uetyyapks @nd eEpidest 6d@agéw&ﬁ@ndév%@§ onguch as

stat ] ons oy ik e AGRE SR PRl AbRer BT EHAR! €1y B80S AGRREST.RR NS MY

function as etween stations and a networ one , I n order
to provi (ﬂegnmﬂmd(atmamapl)ed tAmndtinagtepens point thasisdinked thraghsetirednawotk el ess
net\/\orkﬁg)g?rl sihg at |least two stations. |Independent basic service sets are
al so so khosc} ef erred to as an ad hoc wirel ess network. Basic service

setsgre H‘Mﬁ' ess NELMRIKS H&W hShRQ e ik EWE SN G E5iSsi ARl NHhap HPPOr ti ng

one or rrultl ple wireless clients. Basic service sets are al so someti nes
r ef er r ed utibzestoisghchagnizaithic wperatipn ef e@woﬂ@ﬁwpp&stusdsl IIn sitEtioonwhene nawalsi ¢
|nte act th e.access

orovi de. CORABRIYS i OF L slonisd: Rs M euRES TR BapRL oS EPErPRLE Yt ng
functi onad dwnk &N a1 SRkt kil fdiR RS EOGMHM Ceinfdth fohidMeidsar station
or with a node in a distribution system (e.g., with a station coupled to

anot her &@égréy @ppmtumethan d@Slm iolen antaxetigh varemss aetwesk way Lsylnfek@qabz:m@)
[ 003%15 ! rt] c GXIS eaco%t Vi% se Ofﬁgﬁ r g)iarah{( gS H\/}EQQYHCRFO%?ZGQO %Isfgnnﬁy be

utilized TOSYy nehTonl ze t e oper ati o appar at 0ses

situati omlslhwng einfli@wsatthRadzatieh foidisn &T SF D elhrgingin g 3y ethroriAioh Muidtidh iiNg
apparatus nmay establjsh beaconing based on it owns clock, and all

appar at ugedoakHyRCtos;thatih o calde WB BRPFFANS EshFBICRIONECE 1 andyfgacks the bspean ar |y,
apparatu% E5o4 hat desire to join an existing wireless network nmay
synchroni'’ze to the existing beacon. In the case of W.AN, apparatuses may
synchr oni[@@4] o beacdanexangiadSa beacon signal is shown in FIG. 5 at 502 wherein a target

20  beacon transmission time (TBTT) indicates the targeted beacon transmission. This time
may be deemed “targeted” because the actual beacon transmission may be a somewhat
delayed from the TBTT due to, for example, the channel being occupied at TBTT. The
apparatuses that are active in the network may communicate with each other in accordance
with the beacon period. However, there may be instances where it may not be beneficial,

25  and may possibly even be detrimental, for apparatuses to be active during each beacon
period. For example, apparatuses that do not expect frequent communication within the
wireless network may not benefit from being active for every beacon period. Moreover,
apparatuses with limited power or processing resource may be forced to waste these
precious resources by the requirement of being active for every beacon period.

30  [0035] In accordance with at least one example embodiment of the present
invention, functionality may be introduced utilizing the example distributed wireless
network described above to allow apparatuses to operate at a standard beaconing rate, or
alternatively, using a “diluted” beaconing rate. “Diluted” beaconing may entail a

beaconing mode operating at a lower frequency than the beaconing rate originally
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utilizing a timng synchronization function (TSF). The tim ng
synchroni zation function is a clock function that is |local to an apparatus

t hat synolWoeoicz®ssto and tracks the beacon period. [003#rTARoexeswpiee of a
beacon signal is shown in FIG 5 at 502 wherein a target beacon

transm ssi 0 me (TBTT tes the targeted beac transm ssion. This
o ey iy e El ok o B it BB B0 SR B BT E st on ay be
a sonewhahfofightnederh&mathhas HBlulicd uendtRorkl RacAXARREE whehen BRandedcddei ng
occupi ed at TBTT. The apparatuses that are active in the network may

comuni cam@nmtm raac exwesh @ne phmgecd fuderhleacoi tatestalh enieplev ol t|be beas@n. However ,
there ma n lhn%te? n%%sdmegn% o'r JTYss00%te %11?1 ep%fe!clccol alehog dlcrr%\é P ossi bl y
even be fﬁ ntar, for appar at usedots be activerdurtiig "edeh®beacon

peri od. kofitagusampdhtn b@pp@ﬁam%eﬁtw&a&d Sipandlisce xR lect fo&ipéﬁmé (ecOwiwni cat i on
within the wireless network may not benefit from being active for every

beacon pé#ides cq%?t@@@b‘?ase%ﬂmram%ee'@emrt pr 4 ditedbeasemasriast Ipmaeeykir il
resource atlag"esfrﬁelifsgﬂcﬂtgn%% Belshge %uﬁaﬁ%gg@ﬁ&ﬁ&&ﬁsﬁﬁ& il &réﬁﬂg' renment

of belng trve for every Beacon peri o accor dance | east
one exanpbrecxanpbdwhant S0, ahé npay esaendounnthe mumboy; pdriode tHaooedur bftentay be

introduced.ut' i.zi ng t he, exanpl i stributed wirel ess network descri bed
above to! P%t&gtﬁéa?eéméeg lwgﬁﬂﬁfﬁ ﬁ@%ﬁn AndRis WG APPSR PRGNS Wingy,
al tenpat i;vflyed YoabdH e%odghd e%'ﬁv@@ﬁ@B’T'T”&)uh%ttﬁat c"oF?eéCﬁéEEQto tl%@ﬁﬁlﬁgjlélg may

entail a beaconing de rating at a | ower frequency than the beaconing
rate or|gbﬁ@ﬁdb&ﬁhﬁdﬂuwéhedxnungpvmodetmork Di | uted beaconing may be based

on infor n (e. i nf eIe ncl,.uded .i.n t wor k
boacon 1 AR e ftefilf M fruor o ilvehol) O TE TS RaUE B 135 Y6l o
diluted Beacohe ﬂ@cﬁﬁ@n 88 aMehdonRlgasteab uﬁﬁﬁk REP6o Randisd Rgedchappaawon and the
one or nore associ ated dil uted beacon period indications contained within

beacon f riedreidualiie{wer iketlic apmietchstagisshaayanape eperaiéoropier wdie eda), A/li a random
cont 8 t I %argﬁa? edhowéve rWl‘?lnoptelpa e Qasg((f ﬁn a%reac%ndnlltlelt{raFglap Iee%lca,?ns tFee gai for éheet

particul a parat’uses syncnroni ze

beacon t ni@and sﬁﬂhemett\vome InT\BH)o;ftHeqreq@mmlt alavxﬂerbel@i—lﬁler@mebmy t hen count
t he nunber periods that occur after the initial TBTT based on the internal
TSF f unctpeinged farghasduragon effpamaiclrsractype fig dilytedsheagomsignal aydeheacon

per o0 TRREAS | Y6IG0 TERL U gyt pLaRSRG AT gl o,
rate of dorh yboh@sthe TRETBEI di esluivakﬁdTS]ﬁ:(F | This Witadl value is dictated by the
20  apparatus that formed the network. Other apparatuses that subsequently join the network
may adopt this beacon interval parameter and TBTT timing. For example, the TBTT at
TSF=0 is the “base point” that determines when beacons are transmitted. All the devices
in network update their own TSF counters as per legacy synchronization rules, and from
the TSF they may determine the particular TBTT in which to participate in beaconing
25  assuming that, regardless of the beaconing rate, the first beacon was transmitted at TSF=0.
[0037] For example, in a network with four apparatuses where devices 1, 2 and 4
operate using a diluted beaconing mode having an example frequency (e.g., a time period
between beacon transmissions) of every 6" TBTT all apparatuses may remain
synchronized, but only device 3 would be active (e.g., “competing”) in beaconing periods
30 1,2,3,4 and 5, while all apparatuses may participate in TBTT 0, TBTT 6, TBTT 12, etc.
Therefore, there can be at least two different beacon periods among the apparatuses, and
possibly further diluted beacon periods as each apparatus may select its own diluted
beaconing period based on the original beaconing period and the one or more associated

diluted beacon period indications transmitted therewith.
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504. The decision on a beaconing rate to utilize may be handl ed by each
apparatus individually, (e.g., in the protocol stacks that nanage operation
of a radiworooends322Al | appar at uses, however, w || operatrerhamesosona beacon
interval that remains the sane for the lifetime of the network. In view of

t he requi nt that the beaco terval in.u chan for the duration
of the mﬂﬁ@ﬂﬁss ne Qﬁ?%ﬁdﬁﬁ%“@?@upéﬂ‘ﬁggégﬁq%?mkg %Egmé§ B5sed as a
nul ti pl e igfentib® RE@MAWiR cEMaIn a dlmtédﬁ@ea@eﬁa?a}io@ pika%ﬁét@fs efhel dﬂlul%d%eae“on and as
set forth above, the first TBTT is equi val ent TSF=0Q This initial value is

di ct at ed poyiod h@ra@pﬁ’@am@r @mplﬁ,d?erﬁ@quné vgedaoipReifioifermatjopalemantes t hat
subseque i the network ma ad this bea on int al ar anet er and
Torr b g DO PR BB (Rl Ferd SRR L B UL

determi n%&th?E”Hb%G@ﬂ&o@[&thbfead’e&f&ﬁ E(ﬁdnorélﬂexibﬁlﬁyd@mw@acoﬂafeqimag updat e
their owm TSF counters as_per Iega%y ¥nchron|zat|on rules, and fromthe
TSF t hey mabeduedsimehend pl of she predefimed peacpnirpte sTieds mey panaled ingamanncs

beaconlngrﬁﬁﬁngﬂghl E@H%?&fgﬂ%g# £ss of the beaconing rate, the first beacon

was transmtted at ‘For exanple, in a network with four
appar at useExahpies oflewbkewindpw? and 4 operate using a dil uted beaconi ng node

havi ng a npl e freq (e.g., a ti erlod et ween peacop.
transmi 531’@?3) of &VEr §3§9 SCPEFTEXATIPICHPIP: Pl AL “%a?w?lé%‘& O%y n&hr oni zed,
bUt qpl y ag@o‘fﬂéifée MoK |lé$stbtﬁleae?ﬁﬂo\ﬂﬁn&ﬁ 08the pr rgagééﬁplﬁbérﬁﬂ;h) diRiiReaeeni % peri ods

, 3, 5, whil appar at uses participate in TBTT O, TBTT 6,
TBTT 12, “ettandard’hmtwb&@acmhérge, thahe@enastablwsd by W apiphifagrseshet fovmaasiche peri ods

o SRR RLEMARE o O BOSRH bel S S SRR RS oo, oreh

beaconi ngepni Rshaig: it Aan@Riee®by ﬁﬁ)ragpa%&ﬁ@ﬁi @b ﬁ@lmwﬂk (Br%@lelaﬁ&ﬁﬁ)é% 2 Qhii d
indications transmtted therewith.[0038] In accordance with at | east one

exanpl e @ﬁw@ﬂw@ﬁm@ﬁn& Wéreptﬁ@@@dt birrge Aty delayshedben thontcrvat shvel af GA2di | ut ed

e8P o PR TEN R e TGS b8 pRAREOD period parameter may, for
exanpl e, carrle im vendor-spec information elements (1Es). Diluted

beacon pqoﬂm}l par armsﬁble\aaiah@sflmwsrfm dpphiaeusshires f)ﬁ‘[lcitpbﬁng infte¢ i me of the
net wor k. However, should there be need for nore fl exibil %%_other beacon
a

rate per inggorkalr fyehersbawnimEIC. Gan cxrmplsiof prhishds é‘i‘f@?lﬁﬁ‘é@ ddRsS at e
peri ods %ngve;%g@gé Sk h Qccﬁg%gge]r wﬁb gaéhgt[r%ﬁﬁntfelaefﬁﬁ %ﬂ%é}@fl%i?eom Ggrate. V.

Exanpl es 0 w ndows oses an exanpl e | ement ati on
of "awakecwnedlavgitdiwith the normal network beacon period. These awake windows do not
20  necessarily represent that an apparatus has planned activity (e.g., messages queued for
transmission) during these time periods. On the contrary, they are merely periods of time
when apparatuses will be in active, and therefore, will be able to transmit messages to,
and/or receive messages from, other apparatuses in the network.
[0041] The behavior of another example apparatus in accordance with at least one
25  embodiment of the present invention is further disclosed at 650. While all apparatuses in
the network will operate based on the same origin point (¢.g., TSF=0) and normal beacon
period (e.g., as set forth by the TBTT), each apparatus may select an operational mode
based upon the one or more diluted beacon period indications that are transmitted in the
beacon. For example, the apparatus corresponding to the activity disclosed at 650 is
30  operating utilizing diluted beacon period 652, which is a multiple “4” in this scenario.
Therefore, diluted beacon period 652 may occur per every four TBTTs. Awake windows,
for example as shown at 654, may also occur in accordance with the diluted beacon period
652. In at least one example implementation, the awake windows may began just prior to

the commencement of the diluted beacon period.
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accordance with at |east one enbodi nrent of the present invention. Simlar
to FIG 5, a "standard" network beacon (e.g., the beacon established by the
appar at uswohato/foes2oed t he network) is shown at 600. eaclpctranmes/oneadcon
transmt tinme (TBTT) nay represent a beacon frame that is transmtted by an

t i th K | t | t, ti .. at i ] i
oo tar U b ar Anfelutinb T e gk Wi s Ve onli] af SEROR R NRTE By
t her ef or @r&R{drfct Rffofh AN S SR AFD NN BRI Bc@6bn, hRAY4RH B3 fighlafiawak gctiindows

for an apparatus that is participati ng in the néetwork are further shown in
FIG 6, amcéizanpirecxemplehihstpwake wdedaw by edMAEC pgounctaribates sigtilayte ther i ods
occur in.accar.danc M} edagh transmtted TBTT, ., and thh refaore, Ry be
beacon dnterva av4] 1luted beacon perio R(ar%meters. A hgst in f e$ﬁacomn a Ra tus
deened all'gned w t e nor nal™ networ eacon’ peri od. ese € W ndows

do nos negssdeddrining it et poeides ithatheatodPp v ataismideion 1 temestoac i Mhf Ye (€. 9. ,
nmessages queued for transm ssion) duri n%‘gt hese tine periods. On the

cont r ar y CORPBIIGaFed Usiieed gengesl povider snepive infesnatigipelracnidbs ayvith e in
act!ve, 3MohNfCRLPLR diMild LA ARLR @&%ﬁ&%ﬂﬁ%%&%@ ’a%%ﬁ%&rs receive

nmessages Trom other apparatuses in t net wor K. avi or of
anot her exgmpicenpapp@amition to A “dexdrod alkece staict Hoatvdreths transigoe thdude st  of t he

present invention is further. disclosed at 650. \Wile all apparatuses.in the
net wor k VR4% Mots&rakite hEBRAOFAIFT Oh B ARACOFdagra Wi iCﬁPtr?léﬁght?&?@ti—“csﬁafa‘ml

nor myj b%%%%u&@&lx@tﬂr@ﬁpggtto [& 38t forth by the TBTT), each apparatus nmay
sel ect an operational de based upon the one or nore diluted beacon period

i ndi cati hat argn-t 1Lt i e appar at us
corres pom(?“r?éj to t kllngaztﬁ |{§\§/1|r5%éyS C%lgrs'%ﬁmgéée%gs %%%%Egoqfis:g%f)%%?gfﬁ%gmﬁzopl i Zi ng

di | ut ed heakarenfedrin accobdidce whithclaribss eéamplld ¢erpbalirhéiits iofi thchirsseaCianattion.
Therefore,. djluted beacon period 652 y occur per every four. TBTTs. Awake
wi ndows. TRl ANGACEHS TR IAMBEY, 4%&936?1 - GRRty AU f&@éﬁ‘&ﬁﬂ%ﬁ%}@s@ﬂ h the
di |l uted | ) € Ve i i t he
awake w Egdg&v\g{a ﬁagl)e/er g egélﬁé%ucsoth &Sﬁf’%kﬁ?éoj %tﬁﬂea' com‘n?#ggrr?{elﬁtpé %1[‘%?1 Tﬁgﬁécfl %Sts ed
beacdh pédframes)q@ou] folltrensdussadn mrirapfmebaikierswihedlewse matyiticelecmad ingar EQCat

const ant ratjon by a predeterm ned, i nfqrmt] I n E) in the
beacon HF- aSTTT ABPFaR et e ocs e o T oRRE B Ryt ebssielcttine
awake W Rgewaly adva tRk@mRioar that is simlar to the beacon interval and
di l uted beacon period paraneters. A host in the beaconi ng apparatus may

Ity Da Ehkmuni areo. G e e T e Pl A R e e
el enent (@h&)BesconiPrioritingd” 750. Using Legacy implementation 700, upon receiving or
20  transmitting a beacon channel contention may be executed as in legacy devices, for
example, as defined by the channel access rules specified in the particular wireless
communication medium. Legacy implementation 700 represents an example of channel
contention in accordance with an existing set of access control rules between 702 and 704.
Once the apparatus gains access to media at 704 it will obtain a transmission opportunity
25  (TXOP) during which it may transmit frames to the network (e.g., if one or more frames
are queued for transmission. “TX” as shown between 704 and 706 in FIG. 7 represents the

transmission of any queued messages. Further, frames may be received from the network

as acknowledgements to the transmitted frames in the “TX” period.

[0045] In Beacon Prioritized implementation 750, the apparatus that has

30  transmitted the network beacon is permitted to continue transmitting any frames that are
queued for transmission in its transmit buffers. The apparatus obtains a TXOP for beacon
transmission, and once it has transmitted the beacon at 752 it may automatically obtain a
new TXOP, as shown at 754, to transmit any frames that are pending in its transmit
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beacon interval and diluted beacon period. Upon awake w ndow expiration
apparatuses may attenpt to transition to a "doze" or sleep state. However,
t he transwbizon/ioes2doze state may, in actuality, happen eamlrrmno/aoodoat er in
accordance with control nethodol ogies that will be di scussed with respect

to FIG 7- 043] .FI G ,7 discl | tr. fi ti
that |y DBECTHOR Binstivelared s Boice T AT e 5 G0k bt Bl Ry o of
t he presestrs) pyesd foPBwidd¥ht bAad by tht WeaRae!, wAGHES ScprésRhR8 ifBYantific 466 | ned:

a non-enpty queue contention (N-EQC) state and an enpty queue contention
(EQC) st avéhe srenstappubavetres 2rade/SAo messages (franes) queued for

transm ssion in transmt buffers, the device may be deened in an EQC state.
Al t er nat i[0@46), appdiet tisegmpamyushes dempkettditranamishoEQCgs tapecdien t here is at

opt T ofial TRHTaNERC RIS s SRR RO SOEQLTRL Beshion Bambhiiezian: JUGEL! n
Legacy i mghaieey atd 5%, 7RPoctivBI9N If SEQIUHAB 15 nb AR tAGmAsRaakeRg ghannel

contention may be executed as’in | egacy devices, for exanple, as defined by
t he chanbetcoadsiessl,ithg deyicsgeansitioadircetlyt into prEQCotdta pfteithebessen conmuni cat i on

medi um Legagcy i npl ement ation rep{esent X | e_of channel

Cont ont | SEP L IRRATRA .o 702 77 DIiRE B B0 C SRR G Sty DRV R

bet ween 6B&iRaT XM or @p¢enttienpphtidtiiGctanhed Ao esintle, byedi a at 704 it
will obtain a transm ssion opportunity (TXOP) during which it may transmt

fram8 t oRepratirapiygluRuqleongentiont pyiaBIctsy). e Fhizinins sl OBurnpadtysey

transm ssi: .4} 704, Ho E 1 s the
transm Q%@%“%?%h“&@%%%%r@%%@g’g FO (I%ﬁaru? %cehre, rta)%eag Sﬁ%‘?‘Y %treﬁ)%é@??a@gd from
t he net wgSR/768 ik ombeafeseio0 and G50,espectaredyritdied df i@itiesng thet he " TX"

period. [0045] In Beacon Prioritjzed ipplenentation 750, the apparatus that
has {1 andHYTeHOT ﬁga%@%ﬁﬂu@a@%claﬁwp%ﬂ_t _ro%tatlft‘ agu efc%fsrfmﬁ%&@rﬁﬁgﬂﬁﬁ?i ng
any franmgs, [Rabmiid HsHad ving é%%.%ﬁ%ﬁaﬁ%?ﬁg@du@uéd&tén’ﬁ@ﬂ%i?ﬂe%) &{HLnf ers. The

apparatus ‘obtains a TXOP for b ssion, and once 1t S
t randfi t tbeatonhetcbebuep cater 162 doe arelecputatmdnicsanplg impteaiantaioneWOTHOP, as

h t 4 1t hat . i i it
tranam  BaPFEFLS T HARE tr LR R e B Fe PG eyl mpY hemnear a
short i ntugfdré aRBkSPRABW(6ILRRPirReNIBol@! LaMpIdIcLhE BifeRéntithd 0asan frame,

which is represented in exanple 750 by the space shown between 752 and 754.
[ 0046] Qesemplydcagopanrmritigedmsplewahieare Ot bashsssmsitions ticemessagenptied its

transmissions between 704 and 706, as well as 754 and 756, respectively, succeed, and

20  thus, no frames are pending for (re)transmission beyond this point.

[0047] A flowchart of an example communication control process in accordance
with at least one example embodiment of the present invention is now described in FIG. 8.
A beacon frame may initiate in step 800. A determination may then be made in step 802 as
to whether the apparatus is in an operational mode that utilizes the beacon period
25  associated with the timing signal in the beacon frame, or alternatively, the current
operational mode is based on a diluted beacon period associated with the timing signal that
is also defined in the beacon frame. If the operational mode utilizes a diluted beacon
period, then in step 804 a further determination may be made as to whether a time
synchronization function (TSF) operating in the apparatus to track the number of beacons
30  transmitted in the lifetime of a wireless network corresponds to a multiple of the number of
beacons defined, for example by the associated diluted beacon indication.
[0048] If the beacon period is being utilized in the current operational mode (step

802) or the TSF is a multiple of the diluted beacon period (step 804), the process may
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transm ssion buffers), it shall enter into an EQC state as shown in

i npl enrentations 700 and 750 at 706 and 756, respectively. If an apparatus
has no frwoesidfwos2kr ansni ssi on during a beacon interval pctrireodevsoce
transition directly into an EQC state after the beacon

opapat b RS R et B Ber OB Pk g VR kb B Fhat
(determi r&ﬁﬁ'@raﬂ‘u@ha?&@%h@@ tHRVapParafis RRAIEMRE Y QH EMREQO { B2t PodB A ANBURE) -

Upon obt ai ni ng a TXOP, apparatuses vvlthoutelgendi ng nessages may attenpt to

obt ai n a (areshcT XORe s acshsincawiti eglurtonaletingblay F6OViks WingPwnéntaei ons 700

and 750, r.espectivel instead of init.iati he transmssion of. a frame
equence VRO CaY B kedbBRARRS bRt el Rk SARFE B8 rntiof
pr edes er mchesitd (IFHshabditiédlabifart 6f the beRepeRdnIThQipuRGah&Nthed Bttérhpeas )
during a beacon interval nay enter into doze or sleep state. |n exanple
i mpl enentegEasdAiEtYs spEMPBEatien mpdiunzingsip Ofay hifcacqess ay CPMPAINe a7 6.2,

respecti %%%gt t'8‘|s|3019£ attrgﬁﬁﬁwgit ﬁégdg‘[é@ntm?(m %Q%cgﬁfaﬁéeegﬁgﬁ emidh%%s(?ﬂa?t

expires. over, exanp ntation 70 exanpl e beacon
prioriti Zexkxample meytcatregond 5@ thegiatticakes wirldshad mirheicressmgéiutr thaisini SSi ons
bet ween Z)(fg.él g@@l er%)G’ as well as 754 and 756, respectively, succeed, and
thus, no OFIgHELIZet @ Geatai Ngreless netvarlt MAREANSAICENOBYYBALE- t his point. [0047]

A T19pchapiapl an exairelinGRITUHHAE P8P O0M Gl cRRGGEFROPNs §GHREGARES W th

at | east one exanpl e enbodi nent of the present invention is now described
in FIG 810Ar bbawon if reageedanst¢émd 2. df e TIXOR {sepal 800 in #cpl 8t & articacni oay nmay

t hen be nade in. step 80 s, to whet her.the apparatus (is in an operational
mode thabeger e T HED SuholnSpETRs dou B GREEN B Rel o g Gnal i n
t he beaceiydel(88E as Qétedhih€d Ma 1I6Y etrankMBsoUdraHcaRahA! bORAbwWIRES thes based
on a diluted beacon period associated with the timng signal that is also

defi ned idatermmatieebwhétherraay framastiee pavdingt foomansmissden wtth¢ pppagates, don ut ed
beacas Pl LR B AhaR GO i al bR L b STl PR e Y B TR, 25 L0

whet her a syhchroni Ion-func oper at e apparatus to

track thenptyrheiue @bntesE@OMs EQUHREMNR. t Iif et stem 81 Hiehel dpp@hiugts dtertninddrtelhass
network corresponds to a multiple of. the nunber_ of beacons. defined, for
exanpl e 19§ PhBIOESSyRPRIusHedifar fearmisEae 68 nPhiti wdiQ6 ntat gbamin si¢p $3Hethpeacon

iod i . b . . ; oh
TSF s a R arY pheRe shife AL SPHERR o Bk GRR T RRO g T R TR B 11
maynove tocatape 8ath ateseine dxheprpparadinent myhoakent mpentienr aexwukel e,

bkl Bg- Up o, ABRELAI LS By, GO S8 NS ARRRL KRR RGO AR Rt Ve

an apparatus obtains a TXOP and/or is in the process of accessing the wireless
communication medium for the purpose of transmitting or receiving frames, etc.
[0050] If in step 816 it is determined that the network is not configured for beacon
prioritized operation, or alternatively if in step 812 a beacon was received by the apparatus,

25  then in step 822 a determination may then be made as to whether messages are awaiting
transmission in the apparatus (N-EQC state) or if no frames are currently pending (EQC
state). If frames are queued for transmission (e.g., the apparatus is not in an EQC state),
the apparatus may attempt to obtain a TXOP via contention in steps 824 and 826.
Contention may continue until a TXOP is secured or the awake window comes to an end.

30  Provided that a TXOP is obtained during the awake window, the process may proceed to
step 826 where some or all of the one or more frames are transmitted.
[0051] If the apparatus is determined to be in an EQC state (e.g., no messages are
currently queued for transmission) in either steps 818 or 822, the process may then proceed

to step 828 wherein a determination is made as to whether the
-13 -



(awake) node in accordance with a duration defined by an awake w ndow.
Awake wi ndows nay be predeterm ned periods of tinme set forth, for exanple,
by i nf or mbi2on/®beoents (1 Es) transnmitted as part of thechsamanosfoo@re. The
apparatus may then attenpt to access a wireless comruni cati on nmedi umin

step 808., Thi s access conprise an attenpt to secure a it
oppor t unfRey L FRBR Oy e GR e B ee s e Abitt WAt (G- Tt beienal TR exanmpl e,
nmay corr gsRARd Wildthe apRirdth e Ml opEravths & ASBQERITY Blufad! the AuABEH dMnbd & thtS
being utilized to create a wreless network within an operational space.

[ 0049] CoatastdrpnComtgntesrmivheantinge gt sigp S¥Bunii i TX@P ishebtaigedrinaren &2rant ed
N Step G0 RenaDAACOMALS HEC AN izt ERHZ d froBeLXEE sl gald zed i
step 810, a beacon nmay be rahsm it e |ngstep flll.plon RETWOPKS Con i gured
t 0 oper atvehcther the TaREEMPY O OducCoAalionpaeméter §.at itaEmiteih efopigred Wien8h6) t he
transm ssion of a beacon may be followed by the determ nation of whether

any frandgrageeergerthipnis KBit e apRasiiys man cnist & Hezayiparatiube negrbeasaanpl e,
whet her ?Qﬁo@?ﬂ%ﬂ @4?.2%?%%%&%@&%%% F%B?E@E&[%rgﬂg%g&?ﬁe ALahgaQh 1N 2

non enpty queue con state. e apparatus is
det er m néchnfeo have one or nore franes queued for transmssion (is not in an

EQC st at hen in step 820 the par at us transmt s or all of the
one or b@%peued%ﬁhﬁ@g té‘iﬁ‘qoﬁ’& @g@aﬁ[@@ﬁ?‘a@ﬁ ef%ﬂﬂ%ﬁﬁﬁoﬁﬁ%ﬁm&?ml east one
exampe ?ﬁ%ﬁﬂbﬂ@ﬂ%%o@ﬁt&%ﬁ? likfifed ?@Ehe'a%_@é‘ﬁﬁ;ﬂ&nerﬁé‘ti&l‘é%ﬁl i daw, may be

ext ended past its predeterm ned durationin situations where, for exanple,
an appar abulgwhtiGisase pos§i¥EP and/or is in the process of accessing the

ramee. AT Cogorof Peffirls bpdhets § RS i ST HBiusTES o not
conf i gur @ebsb@inRERIGA MR dodiprist ARENPRE Uk RNingOVhcthdres Raké ug Lzuy apffaratls St ep
a

812 a beacon was received by the apparatus, then in step 822 e

det er ni n&esdromnalymingestenabanthi deassonaoigneassnstatoreloseereermddndigation; i

transgmi ssj.on 4N, the [ (N E s or if.no fr I urrently
pending. CLEL Pt b AR A a eSS A bbb IRk L TR B aCH

appar at us wiseledtcommaicabBQCnsddaing trankm it iR P BEabH andreién abhtengihg fer aabt ai n a
TXOP via contention in steps 824 and 826. Contention may continue until a

TXOP is $€eitipad tonsmiEPRATEKEIaRIRD ¢ oseaniped agiwerkaconpebiwfigand epngl TXoP
wher e cone-st BT Pt TRE S B B R AR R R RO SR B3 7 e
appar at usransmd eppertinigdascl drethe detemibQCclsdnatleacCess gtate, mod messaipes ar e
20  transitioning the apparatus to a doze state.
[0054] Accordingly, it will be apparent to persons skilled in the relevant art that
various changes in forma and detail can be made therein without departing from the spirit
and scope of the invention. The breadth and scope of the present invention should not be

limited by any of the above-described exemplary embodiments, but should be defined only

25  in accordance with the following claims and their equivalents.
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currently queued for transmssion) in either steps 818 or 822, the process
may then proceed to step 828 wherein a determnation is nmade as to whet her
t heRepeatwwopbwweszeCont enti on paraneter is at its |imtpCempoiobdesonunber
of TXOPs obtained while the apparatus is operating in an EQC state equal s
t he nunb L in the paraneter). Contention may continue in step 830
until a $&Eﬂ§f§§§g¢gﬁﬁl ‘in step 832 or the current awake w ndow ends. Upon
realizing a TXOP, the process may agai n check whet her the
Repeat Enpt yQueueCont ention parameter is at its limt in step 828. Wen the
par amet erl. r eac¢h@sthotdscamprising: t he apparatus may enter a doze state until the
next beacon period tep.834) ... The Qcess .may. _then return to ste 00 to
brepare Tor {he nestehaliinhenclS PHBEERR Al B URRY TnbBefhuar | ous
exanpbe enbodiatRaiiHnobf hiesspeiese beadof\peribd @fili@kien 0ok dititet Gtdcpnlpeiibd ed to
t he above inplenentations, and thus, other configurations are possible.
[ 0053] For ex&%bﬁépnapparatuses in accordance with at | east one enbodi nent
of the present inv i i gﬁg& e . to wake
up an apparat us bagg%kgﬁmga¥?%gﬁg&gﬁg%a a%gﬁ%%sﬁg%@%@%%% orﬂ%ﬁ&ggﬁociated
beacon peri od maudiratanemittng a bdadoutaed tiz@avornpi@p ifechn aiditoabi wansmiteans f or,
if the apparatus is.awake, and obtains access to a.mﬁrq%ess communi cati on
medi um  t r ansOPPRHELYPREERLH deFnp ST HdiEHE PR AN Ahangeh acce slate:
trangpit opportuni tyhRaseHa0lishIkE ShatREN IS bURGE, GAMhHGYIBE o fihaNd
channel access state, ans for, If the apparatus is awaké and recelves a
beacon, cont engperturfityrbased eraths dieterrojmpd chamick accbasede;andt he det er mi ned
channel access state, .and negans foE transitioning the apparatus to a doze
state. [0054] Accold@PHgPyne e apppatysdo 4584¢ ¥A¥- t o persons skilled in the
rel evant art that various changes in forma and detail can be nmade therein
wi t hout departing fromthe spirit and spoEe‘of the invention. The breadth
and scopé-of thechodseeardingyeplaion, whergindhegmingsipnariandat logst apgobdn t he
abovezdescrib X lary e dj , ! uld be f. .only in
rccordance wi i nEasRRE I E R rd B GaRT N AEHRRT s CLar veo
1. A net hodderenfict daged ondetiing sphét@oniha idaeundtdnwaktds s chiondRep s at us
based on a timng signal and at |east one of an associ ated beacon period
i ndi cati on or PSaMINGEIad Oha RASHSHBSVEEK i ndi cat i on;

3. A method according to claim 1 or 2, wherein obtaining access to a wireless
20 communication medium comprises contending with other apparatuses to obtain
transmit opportunities for a wireless communication medium that is being used to

establish a wireless network.

4. A method according to any of claims 1-3, wherein network configuration comprises
25 whether or not the network is operating in a beacon prioritized configuration.
5. A method according to any of claims 1-4, wherein the channel access state is non-

empty queue contention when it is determined that frames are queued for
transmission in the apparatus, and is empty queue contention when no frames are

30 queued for transmission in the apparatus.

6. A method according to claim 5, wherein the apparatus is granted the additional

transmit opportunity substantially immediately after the beacon is transmitted when
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if the apparatus is awake and obtains access to a w rel ess comunication
medium transmtting a beacon and then contending for an additional
transm t wpporwwmky based on a determ ned network confipguradoi®esoesyd
channel access state; if the apparatus is awake and recei ves a beacon,

tending f t i t,_opportunit: d on the determined channel
ocess State: BOHPPPARGY EPEATAGE (e Hnratd el (o B Rpan 3t et nod

according to GhityydoucWbtcRiidh §thrg. tim ng signal and at |east one of an
associ at ed beacon period indication or a diluted beacon period indication

are determ ned based on a timng synchronization function that is

synchr .Om7?ed tom%th% At 1%%'%' CC)ijlil’I? f5, %Bme{nea!f& ﬁle%ee%g&lrik 'rec%iveé tmsrrrll(i)t%ng
according'to clarm1l oOr 2, &rel > obraini ng access to a W et'ads

comrupi cat i on o dt HIBrERIRAET G&8 tHeomirel el coghnivridutioh Reydidp Phea thisePpatatusobt ai n
transmt opportunities for _a wreless communication nediumthat is being
used to est abli} &\ntgdgitraapay oppetysiyiend As dociEnghie bede 8 MANSHPEH I of
claims 1-3, whgreln,ngiwork configuration conprises whether or not the
network is operating 1n a beacon prioritized configuration. 5. A nethod
according to any of clainms 1-4, wherein the channel access state is non
enpty queue contenti.on en it is_determned that frames ar ueued for
transmi s$ton i%mﬂ@déﬁﬁ%\lg@ﬁlﬁ% clagp g, v er@‘rﬁ‘ﬂ‘[]"?/aléﬁfé%}és CHiiERe it%ﬁ‘e\%?é?]“ﬁ@ frames
are ggeued forwﬁehaﬁ@épgggams Ui RPR! Alatom fly ot IRLARAGCGRCARAG ¢ O

claim5, wherein the aratus Is granted the additi '

Itional transm
opportunity s@gstteht prbttgroinpdainanslof trafsneit opfretupdason is transmitted

whent he apparatus is deternmined to be in a beacon prioritized configuration
and in a non enpty queue contention state. 7. A nethod according to claim

5, whereion af tegorhp@edpdsam ﬁr%dﬁ&%@ﬁlﬁﬁﬁ%béﬁﬁw EldcngbRMRo@hmBEE frames
over the wireless comunication nedi um when the apparatus Is granted a

transmt opporedendadyonghepmpiteraredabicraerive, gampripieg: non- enpty queue
contepntion state. 8. A i}h r di cl,aim. \é\{n rein the par at us
randti ans to the SEPAPEPRIEREEE SrBRubdF B M HEREFNARRRES TS,
enpty queue cappadius bscdloataairaing sighabananit e seorRroFda tasyodiangich careaidriodf
transmt opportunities. . o
indication or a diluted beacon period indication;
computer program code configured to, if the apparatus is awake and obtains
access to a wireless communication medium, transmit a beacon and then contend
20 for an additional transmit opportunity based on a determined network configuration
and channel access state;
computer program code configured to, if the apparatus is awake and
receives a beacon, contend for a transmit opportunity based on the determined
channel access state; and

25 computer program code configured to transition the apparatus to a doze

state.

10. A computer program product according to claim 9, wherein the timing signal and at
least one of an associated beacon period indication or a diluted beacon period
30 indication are determined based on a timing synchronization function that is

synchronized to a beacon period of a wireless network.

11. A computer program product according to claim 9 or 10, wherein obtaining access

to a wireless communication medium comprises contending with other apparatuses
-16 -



9. A conputer program product conprising conputer executable program code
recorded on a conputer readable nmedium conprising: conputer program code
conf i gur estot20100@d32 M ne whet her to wake up an appar at us Pbasgem1@0s0869t i i ng
signal and at |east one of an associ ated beacon period indication or a

di | uted beacon riod indication;. c ut.e rogram code configured to, if
he appar at us  BOGUTRE B e PRbk i LR SuSes AR Mier B mE R SR SPP bR

medi um transikdd @ RRBLEH. andlckdeiweant end for an additional transmt
opportunity based on a determ ned network configuration and channel access
state; computer program code configured to, if the apparatus is awake and
receives lg be%gon lﬁgrntrgnr% f S dl?‘cttagca‘ ?&1?11 tto AP ctlalljlﬂlisbyl lb%‘v eegeir(lj i t%v%r
det er m ned’ chahnalPRecidgs tRPE AR coﬁpu r-program code con?igured to
transption theoafpaitedisnirisas az@eisdrator thetwdkk GOtz ipadghém product
according to claim9, wherein the timng signal and at | east one of an
associ at ed be@@@ﬁ“ﬁéhﬁ@ﬁgWﬁHP@ation or a diluted beacon period indication
are determ ned based on a timng synchroni zation function that is
synchroni zed to a beacon period of a wireless network. 11. A conputer

progr am ddoduct caapwedhragratroprotiait At cdrding i® anywfer &g Jebit, athercgthachessl t 0 a

Wi rel ess conmuni cati on nmedi um conprises contendi ng With appar at usesto

t her
obtai n t r ansmidcSHYBELYAPR-FRBLY %}euacwt?@w@s%he&ldhwmegame@ thatEameRAihat i s

bei nggused to @sibbl &hhsthiViS GRS aftalab, knd 2mpy GRARYRlenREPIREMPT 0duct
according to any of clainms 9-1 1, erel n network” configuration conprises

whet her or notfrapnive areequeoek fargrapperssibn mytheapparbteacon prioriti zed
configuration. 13. A conputer program product according to any of clains
9-12, wherein the channel access state is non-enpty queue contention when

it is detiar m negbrhpdbr progABSprofect db@Geg k@Elalnh ARSHRESh AR dgpatdf igppar at us,
and is enpty queue contention when no franes are ﬂueued for transm ssion in

t he appar at us .graMed the eddiponal trapsraig ppparpmgs sebstandieby anmgdiatelcafidriha 3,

wher ekn the appar at. I S..granted.th di tional .t ransm. rtuni.t.

su bst?g ntiall y%lggco% dly % %ﬁgea(f Wielgn %hﬁ él%p%‘gtus §d P8 MiddAT T 2 BRRSN p%llorl%l}/ed
configuration and in a non-empty queue contention state.

15. A computer program product according to claim 13, wherein after the beacon is
received, transmitting one or more frames over the wireless communication
20 medium when the apparatus is granted a transmit opportunity and is determined to

be in a non-empty queue contention state.

16. A computer program product according to claim 13, wherein the apparatus
transitions to the doze state when the apparatus is determined to be in an empty
25 queue contention state and is granted a predetermined amount of transmit

opportunities.

17.  An apparatus, comprising:
a processor, the processor being configured to:

30 determine whether to wake up the apparatus based on a timing
signal and at least one of an associated beacon period indication or a diluted
beacon period indication;

if the apparatus is awake and obtains access to a wireless

communication medium, transmit a beacon and then contend for an
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beacon is transmtted when the apparatus is determined to be in a beacon
prioritized configuration and in a non-enpty queue contention state. 15. A
conput er woaegreamveoduct according to claim 13, whereinpafrtreidbmoddeacon is
received, transmtting one or nore franes over the w rel ess conmunication

medi um when the apparatus.is granted a transmt .gppaortunity . and is

determ ned to be i r‘i‘ggﬁﬂgﬂ-@%‘fqﬁ} gt lté’&??tseéﬁ?l} ?)fjletg&%%&nefg.%ﬂ% conput er
program product accepfstidartl Gafcl deccd@thtgi N the apparatus transitions to
the doze state when the apparatus is determned to be in an enpty queue

contention state and i s igtharpeadatas pravdée endriqse carbeasonofontandiemd t
opportunities. 17. An_apparatus, .conprising. _a essor, the progcessor
bei ng configured tganglel{?gp%) néntmgﬁqeornff%%agtlg%mgcﬁ)gﬁ melelaaﬁpb)%srsg altjegagased on a

timng signal and at | eashsitigetRfappiratsse®eidatedatoeacon period indication or
a diluted beacon period indication; if the apparatus is awake and obtains
access to a wireless conmuni cation nedium transmt a beacon and then

contend figr a |5 A 0 [ . i net wor k
cont 1 our 451 on ShiHretAller i RRE ROk e RARE S Ok andF ERTRREL: )
recei ves a beaaassoctomniteachnf mariod ihdieat®im dr aaibpcxdtbieacdnypcbiad ectication aee

det er m ned ch%gnel i ag&ess state; and . transition the appara us.ta a doze

9]
state. 18. An %5i5Hainse §ascdQ8sy NG Sf/%ché?razqﬂ%ﬁlnwgrtwﬁf PREONREA L i gnal

and ap | east QRg.RfHeRBd 8BS QG eH-Rpacon period indication or a diluted
beacon peri od indi cpati on are determ ned based on a timng synchronization

function that is synchronized to a beacon period of a wireless network. 19.

A ding to ¢laiml7 qr, 1 i n_obt ai nj t
ot ol bas Bt ity dsSerdist B stigni12a8 TEoNPERR TR ER O R SER R uees
to obtain transmintun®RReA édivn @@m]'f)@sl’es @oﬂviaﬁcﬁh{whmmﬁm@mmﬂo gBeirum t hat

is being used to establish a wirel ess networ 20. An apparatus according

to any of cl aittapsmizopportugifedsddia warelwey ¢oremwhicefipnanedipm that is being used to

15 establish a wireless network.

20. An apparatus according to any of claims 17-19, wherein network configuration
comprises whether or not the network is operating in a beacon prioritized
configuration.

20

21.  An apparatus according to any of claims 17-20, wherein the channel access state is
non-empty queue contention when it is determined that frames are queued for
transmission in the apparatus, and is empty queue contention when no frames are
queued for transmission in the apparatus.

25

22.  An apparatus according to claim 21, wherein the apparatus is granted the additional
transmit opportunity substantially immediately after the beacon is transmitted when
the apparatus is determined to be in a beacon prioritized configuration and in a non-
empty queue contention state.

30

23.  An apparatus according to claim 21, wherein after the beacon is received,
transmitting one or more frames over the wireless communication medium when
the apparatus is granted a transmit opportunity and is determined to be in a non-

empty queue contention state.
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conpri ses whether or not the network is operating in a beacon prioritized
configuration. 21. An apparatus according to any of clains 17-20, wherein

t he channgb 2angeem2state i s non-enpty queue contention woeFiolo/H9069

determ ned that franmes are queued for transm ssion in the apparatus, and is
enpty queue contention when no franes are queued for transm ssion in the
apparatus. 22. An apparatus according to claim 21, wherein the apparatus is
granted the addi ijpanmls JCEalaﬁfgtB PR Whkilehh BYRSIRRNLY aﬁﬂsmdnmqie%%y after
the beacon is transmtted when the apparatus i s determ ned be in a
beacon pri ori tsfaredhevihe |agpﬂratus trilcgamopined tabn@natempptyf qm@@@@ont@moerstautwndst at e.
23. An apparatusaac orgl 959 ﬁ%n1?1fnﬁﬁﬁﬁﬁ'n ﬁlﬂ er the beacon is
received, trans%lP? d’% e ore S A OV EPPPHE™ WY el ess communi cati on
nediug1mhen the apparatus is granted a transmt opportunity and is
determned to be in a non enpty queue contention state.4. An apparatus
according to claim?2l, wherein the apparatus transitions to the doze state
when the apparatus is determned to be in an enpty queue contention state
and is granted a predeterm ned anount of transmit opportunities.
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