METHOD AND APPARATUS FOR FACI LI TATI NG DATA
TRANSM SSI ONS Technical Field [0001] This invention
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Background [ 0002] Various wireless transm ssion
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transm ssion of packetized digitized voice data
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Unfortunately, however, such polling-based protocols
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however, such polling-based protocols also tend to require a considerable level of
attentiveness on the part of the subscriber units. That is, the subscriber units must remain in a
fairly constant state of reception in order to ensure that they do not miss their poll. As a
result, subscriber units in such a system will tend to consume a considerable amount of power
to maintain this state of activity. Such power consumption is ill-suited to the needs of
portable devices, however, and particularly portable devices that only have a relatively
limited portable power source.
[0004] As a partial answer to such a need, it has at least been proposed that the

initiation of a new polling cycle occur in a regularly periodic and synchronized fashion. So

configured, the subscriber units can know a priori when a new polling cycle will begin. After



limted portable power source. [0004] As a partia
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i agram depiction of a systemas configured in
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[0008], > "oReRisd SCREMRL! Gl W iSO M58k A configured
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in accordance with an embodiment of the invention;
[0009] FIG. 3 comprises a block diagram depiction of a subscriber unit as configured
in accordance with an embodiment of the invention;
[0010] FIG. 4 comprises a flow diagram for an access point as configured in
accordance with an embodiment of the invention;
[0011] FIG. 5 comprises a flow diagram for a subscriber unit as configured in

accordance with various embodiments of the invention,;



i n accordance with an enbodi nent of the invention;

[0009] FIG 3 conprises a block diagramdepiction of a
w@apsoeI9Ber unit as configured in accordance wWaTUs2w04/025727
enbodi nent of the invention; [0010] FIG 4 conprises a
flow diagram for, an access point as configured i.n .
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M[OMS] Ceneral |l y speaki ng, pursuant to ‘
[0015hese v@enapalsy gebiddg, penduant ta tasb setidusembhodinmentsia subscriber unit

switch froma sleep node of operation to an .active . .
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voiel itymtp B MTUEulbPh U PH SRbenhe Gl R RE A Gppgmissions
fromfth® Rk AMCRSiHg AQENicedhieivalpéiciew i 1dely cuneludalanf e sedild time,
will likely conclude and a second tinme, that is )
that is yBlsequmh 0 the firsiding, faeontengdefor HORRSRTBINY tof tERnSEI its voice
. tunity to transmt its voice information. [0016]
mfm%{r??agﬁ'pr eferred enbodi nent, the subscriber unit can
[0016Ft er m Tiea preferifed feaibotlinmmt abe subkeritet unin carpdetéradsd therfirst time as a
bart, of the content of the beacon rress%%e. For
funcg%ﬁbleé§t i parg e the content of the beacon message. For example, by one
approach, the access point can itself transmit a time that corresponds to an expected time at
which the access point has determined that its transmissions will have concluded. By another
approach, the access point can provide information, such as a list of subscriber units to whom
the access point will next be transmitting data, which list each subscriber unit can utilize to
itself estimate the time at which such transmissions will likely have concluded.
[0017] So configured, the access point can transmit a beacon message that identifies
those subscriber units to whom the access point will next be transmitting information during a
corresponding service interval period. Subscriber units that are not identified in this list, and
who themselves have no data to transmit to the access point, can then switch to a sleep mode
of operation until the next scheduled beacon message. Subscriber units that are identified in

the list can remain on-line and receive their transmissions during the corresponding service
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approach, the access point can itself transmt a tine
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extr
transmission can occur in a regular fashion every 100 milliseconds. A contention window 24

then follows this service interval period 21. The subscriber units can utilize a contention
mechanism during this contention window 24 to effect their own transmissions to the access

point 11.



(not shown). The access point includes transceiver
capability and supports w rel ess communi cations via a
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purposes of this description, this resource
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redeterm ned duration. For exanple, such a
[0022] r ans mRsferoing egein ¢e ELG. 1, such aneagogsapofnhd hisenesthe pjrelesd

secon A content n h oI
comBigpi B8 e o o2 SERPROWO S0 TR b IO S Rifer uni
can sibpokt x@ceaseﬁ\ﬁéﬁseﬂéah&mafﬁ&@ms%ﬁm{ h9\@esirbd andzendseippiopriate to a
window 24 to effect their own transm ssions to the
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Vane<? SLiRd 24 Nas, 2 iz)ég ?c#cﬁ?#g@hét%oﬁk i(@dF&Urfl@H ?trb {tt B&h variations
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are nét§AtticuEarBNEighificsurat ingporpor Vitlorespéct td]ﬁrbseprﬁnbcnhiments and hence are
Pursuant to_a preferred enbodi nent,. the ac Ss p
not ey atgH hetgr I érmﬁrs@r o dgpernin Ao SRRy %r\ﬁgfecuvely

utiliz %E&?%ﬁ&,ser bi SibkdARSFiRSi on needs. A later portion

VPce interva period 21 is then nade _
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anie U ysteyod PR Cpeneh g aces ol S G ERD {RBeress
trans&HRE 3P &’Fﬂ'cal%ﬂestréh@ﬂhcfef‘@rm d-fkééﬂ FiBcdsBrB3dwheRA e subscriber unit
contention w ndow 23 in same manner as they use

suppmxtsevqmqus) saoﬁ@dnﬂrwyéénﬂ‘énpbmwlmr Adeon comprésequppegtal entity
' n Ref
or camnpr LTS0S aieh PGl M BERsE pbi et
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?\(ll4 t hrough 16). Such subscriber units can supﬁ
partially] q dulkeprpigraamatle a AsRinghess epsip?lEpRIoaghes3Er e émdefstood in the
art desired and/or as appropriate to a given application.
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| ocal area network 10. For the nost ﬁ?art
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down. During an active mode of operation, at a minimum, the wireless transpeiver 32 1s
powered up. Varying degrees and levels of so-called sleep are possible as is well understood
in the art. Only a single mode of "sleep" is utilized here for the purposes of clarity and
simplicity, but it will be understood that these embodiments and teachings are readily
applicable to more complicated and/or hierarchically-rich power conservation schemes.
[0025] As will be explained in more detail below, the controller 31 serves, in part, to

determine an estimated time as to when transmissions from an access point for a given
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not enunerated here. In general, these enbodi nents can
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mem@‘:}'(fﬂrsteﬁje@ edlretdin ehe\eatimeateyl tiafe andytise sdﬂe@ﬂéwtrﬁlgsmmtlma g determined
the content of the beacon nessage  as

by the ntzie3t bl entiglles Hothematilizes spchestyriad él?fe%rlatw@rtp sﬁfggt the
sleep él@&%&lroégﬁﬂ amffﬁetc&gkﬁtﬁfn-ws&é trahsﬁﬂs%ﬁ&&fvﬁg lh¥ted @by, t O

mne a sel ect ed tTansm ssion time sequent to
[0029]he e stRefatridg nbivrte FIGhe iputduentao ntprefeired embodimeniy se a¢dess point
| ess transcei ver fo transm.t. to ﬁ e access 0|n

wit, g es oy gRdardierBh o e s ith BeRr e e cvelo)
deterdRM 1t {ABsCRF e ERIBRATHCP Bnifids GhidRghe h%'e!is ﬂ'&ﬁ'ﬁt A8 taa, $YEEample, a

as voice data, to transmt. In a preferred enbodi nent,
node it sowBésotiariaccesspomt 38 thanetwoek 2 degsgbechatione thhtteference to

FIG. ?Imay e S%Hrcmgga voice communication to a subscriber unit that is being supported by

the access point. Accordingly, voice packets/frames intended for that subscriber unit will
arrive at the access point where they are buffered until the access point transmits such data to
the corresponding target recipient. The access point can have other data from other sources
as well, of course, to be transmitted to one or more of the subscriber units.

[0030] In this preferred approach, the access point then prepares 42 a beacon message
that identifies those targeted subscriber units for which the access point has data (using, for

example, addresses, identification numbers, or other appropriate identifiers or aliases as may



service interval period (as when the access point

concl udes its outbound transm ssions prior to
w@oemshewson of the service interval period) orPCT/US2004/025727

subsequent thereto. [0027] In a preferred enbodi nent,

the controller will utilize such info

tion t .
be preseRcH| RYALANG fAh ST FANEISUEANEN AR EYSHIR Bt Ty S Dog Ppigg)y For
c an active
exalet 184865t D e P Lo A Ik & i h t he
[0031jont r ol Sueh alist ¢andaelsde thheubsicribéramits ta bmrgstaddn aBP of @ wide

. tran t.to th Qint .11. [0028 h. } .
variefy Pt FohPRaRimI B Wb IRE T SR RGT PHEREn R g ogissin which
data e{rﬂ%cﬁf&) @ﬁ’dH‘E%BEonb‘éfJ@rhtsr@ fﬂ%ra)éc&él?oﬁl@ ORtie@dsatd tRistiREcan include

controller and/or at least partially ‘external to the
all oreqmrtial uhexeoBWherAéhedmbsmb@d uhigs arpy psderqdl agufpagtiopeof at least a first

crerie P AL A OR B B ot P R e U BBl

[003Ziet er mi_nggidity thel £eBkegIones todt leadhehean Midrobf tie shb@ﬁber units
utilizes such stored information to effect the sleep

(whighostority syelsean sgrrelae tp ladicraishicak designpiiied Qtl?-lﬁb@ﬁﬁ%fé’}cé fevel to
v ed above. [0029] Referring nowto FIG 4,

be aﬁ%&“(ﬁésflu%’;)ftnf;{1 ?1%) preferred enbodi nent, an access point

[0033/]/I 1, faresent C(ﬁﬁmtlmchﬂlcms atavidy qff 2 leastedoime dfithe subscriber units (for

nchr onj city wwth the service |[nterval . period l e .
exam@ é‘%‘???lﬁ‘%efﬂlt% hgsecenlygoriced paeice semmiRiaEon WY%ﬁ’éf?)d earlier
relativd B cﬁﬁ&%ﬁﬁscﬁ%bpﬁmﬂ?s data. For exanple, a node that

coupl'es to the access point via the network 12
[0034lescr i bedkehitiov sizevof the defago ba trengnaittéd @ the swizegriber units (for
sourcing a voi ce comruni cation cri.ber
examp%af;ulqsgglwéluﬁgs bgs he) ey g ({ggac}gggé{bg rﬁtlarger numlt)er of data
packASGREFH O Gld¥red WhiGRe BREKEHSH b8 Ihd BB LRGBS f 1afeet Baber of other
subscriber unit will arrive at the access point where
subsqﬂbeyumtseto erefvertear etativelytsherterquaekess psl then eysamesr dlepp mode of
az g gt a to the corresponding target recipient. The
OPETROBL&% hoi nt can have other data from other sources as
0033l |, afinfeRtbSen rebardify fréRASPaWdreeketves onet lefist some odthe
the subscrlber units. [0030] In this preferred
subsciber writsH{fortenamplec when Pisiaaeess Reint Psdpariadee segarding g grgluced state
e
G e e e L
near Ex%aepingingad dicclss @sorded@nificti ravision ofidathes that subsatiteesooner

appropriate identifiers or aliases as nm
fathe&ﬁ’é n Jafes to Apsreby Rermitghal SHOCHREY %&ta@ﬁwe%ge%@ﬁ'ﬁ%ﬁfam
bscri ber units). For exanple, the access point
more(gﬁlé}?epare a list of such subscriber units. [0031]
[003Guch a Itisspossible, asmeilUsbeshbiva telays doi hebsaritier gnit & ¢pgimate a time

ted
by whhbEeecest pfCYiChan seheliadit ElalmBringt Ve SR dpiagmpton. I
desirbd Qh@ bERon nfespe ¢in HRLRIc A0 YEA iAREma to Fuildis: ThdiBtate this

units at the access point. O, if desired, this list
subsa@éher iimit hefivéty. For example, the access pomt can also include in the beacon

-

message an indication of the message size and or expected transmission duration for each of
the target subscriber units and/or an indication of the aggregate data quantity or expected
transmission duration for the complete data load to be transmitted.

[0037] The access point then transmits 43 this beacon message at an appropriate time
during a corresponding service interval period (for example, at the beginning of the service

interval period). In a preferred embodiment, this beacon message does not identify those
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all or a portion thereof where the subscriber units
are ordered as a function of at least a first
wW@ei0502298 Such criteria can include or can coP@I/US®)4/025727
for exanple, any of the following: [0032] - a priority
| evel _as corresponds to at |east one or. nore, of th
subscg bty barrwhirh the aces _eﬂmbfﬁs fFapSETON 1egh" plingy a the
concl@ﬁo@?mg 'bge{c%ﬁ P@éag@%b%ﬁé&ﬁex AnifUBAtiHaYe 86 d8@ tdreRIves to
evel to be aftrorded, or the like); [0033] - recent
transmid emdithiat ereieorns idzotified inthobeagon Insssage saminmoédiately assume a sleep
d ?gbscr I.ber ﬂn}i&t S xgl[)or exanpl e, subscriber units that
mode a8 OBRRHON Wit ERFXE PRSP & E nication may be |isted
[oo3sgar i enigRlialel e abQsOhBBf canthmGinitaaritsuFferel; dalDOIHG subscriber
a relative size of the data to be transmtted to the

units gubwerei ibentifigdiin ghe(Heaeonamenspiee, Thesmiswsipestons mrefgraplygocur

. are to.receive |arger, data t. I [T
aurn % RS oG 00 BB BBIS By GBI uin
of thd Betitort arshRdsRidY TREMrinstnidstng @refetublyerccafin @ahleder that

subscri ber units to receive their relatively shorter

corregpppttetoghapuer inewhish sherbseribprepisvae 1dsntitiphingdfip §pAcon message

: and [0035]:. - | I ' '

ot Ol S5ERL  SHAILRE, RLESERL oSl

mess&%drgh eachwbstribbeudcaassh pbihnllatiea prdpadwhedies thejeralismggsion
a reduced state of present power reserves for a given

from ghgpsesss Beft-uni t, that subscriber unit can be placed at

[oossgr nea{Foﬁlt]@/%@etﬂisri%%s@ifontabt@vijt}j, file dcBes9pEBK chrPtheh t&etve 45 data

rovi sion of data to that subscriber sooner rather
transihizaions froerany of thecwublyibeeumtstont eontentibs badidh edf desired tpyovision

e o8 RSB I, T 35T b B el oh B

with SHRSGE LEfowMBidenteRt ABidaBRR theyl AEbOYhWREE: tABNAGIRESS the
point wll have concluded its transm ssions using such

accesk pbint ireaccomnlandef widle géneeally will endsesieashprivs ggideghnégs.) Pursuant to a

i nclude..addj tional infornation to. e L -
pretepff 6HEGHEERY e rprnanoort 3 g e PR a Akl G ervice
interRPbfioCA i theWehiadeng portibe obe given séreis agervahperiod (that is,

_indication of the nessage size and or expected )
during tiagt paitioni of 8 savicetiniseval pprtien &t sYsupsrguenligshe conclusion of the

subscri per ' d/or an indication of the aggregate
accesagpgl‘fsqagzﬁttﬁaﬁ%?me pected transm ssion duration for

[0040]he comgy &in€igaadathk aackss poihecahrbanslivbly axdureflOR3 nipcebkeey target

access point then transmts 43 this beacon nes .at
bR a6 1 G e TIOroRl PR PR R oB Ay aninent

transisx’ﬁegrs{\?z:’n\cfgdm RRdc0cks (bRt whaRb roviding B8orRGhHRE bafis fdie
essentially all of the subscriber units to effect power saving operations to thereby conserve
their limited power capacity.

[0041] Referring now to FIG. 5, a subscriber unit can effect a corresponding process
that leverages such access point behaviors. Since, in a preferred embodiment, the service
interval period occurs pursuant to a predictable periodic schedule, the subscriber unit, if
presently in a sleep mode of operation, can switch 51 from that sleep mode to an active mode
of operation prior to the service interval period. This, in turn, will permit the subscriber unit
to receive 52 the beacon message when transmitted by the access point as described above at
the previously scheduled time. In a preferred embodiment this beacon message includes

information that identifies the subscriber units to whom the access point will next be

-8-



interval period). In a preferred enbodi nent, this
beacon nessage does not identify thosesubscriber units
w0 o005mp0986 t he access point has no transm ssi oPCT/DSENL/025727
Accordingly, at the conclusion of the beacon nessage,
those subscriber units that have no data thense] ves t .
transptHpg HrgetethidfrArionaRdon e ipoRmpRortpat ‘ﬁ‘nttﬁ"élsﬁfzg%gﬁ subscriber
it (JER AR GHEn FRALA! o RRIHER & 218 s MRAEnRions of data to th
o perat ion' unti tﬁ%pﬁéxt eacon rIrlessagg. %Icl)lg%fnso Ao te
targefddanbdicniber units. access point can transmt 44 its

ff data to t. b i b jts that . .
10048 Genc 1ot 1 bR BE O REOR S Uit dp dROTELqo fich o5
voicdh&frRhad, Yo ﬁfﬁl‘?éﬁ‘iit Hhé E&eﬁdsﬁ%iﬁeﬂl\éi;ﬁ&:ekd"éa@ﬁs‘ﬁﬁ?lyﬂ%ﬁ&l@@e and the
0

and nost preferably i mrediat ef y subsequent tQ
subsaribacinit¢amn fayfexamplebinittatma pewersaviagingrle of lperation (such as, for

transm ssi ans.preferab occur -in..an or t hat -
examply P S mege o6 b g ady el ifit i Eh et B lntompton
transH BowSRRtthd si@dcriter uhi chemen profaablg@Rtarnge! 34. a lilelptige as to

enbodi ment, the access poi nt can_expect to_ receive an

whendbk AerRbcRRIRYBLFRDSRESS I0AY AURiRGIRE servive duiBaval patad Wik qonglyde. This
o X f r . | .| i i
Pl kb BEORRE S5O Sa0 sy may v
refledtMheSinforaagon g8t Brpravitiéd/by the atdess poinedEinpathabeacan nickeage as is
receive 45 data transm ssions fromany of the
notedsaf9¥er i ber units on a contention basis. (If desired,
[0048) O¥! S Olln§ s &g irﬁé‘,‘%ﬁebmsag&? Bhit 8n Ih8RGLeSRRAL S5 a
ata transm ssions from'subscriber units concurrent
subsasjutiit tishatosthier catdridot & tgesms sdiomeRaiyesy.aBulsey toene be

of herwise trapsmtti.ng to the access point i . e
embOQBEH iR SWDST PR GBNEHER § [P DRGSR STl pieFnisg fo feciliate
this sSEREGH. WARN)anRYpRIaNEan 8d # Il%%n@'h? %hlﬁ%l@ QbR BEr unit @WEo have all

transm ssions ctan be received both subsequent to the
likelsealwilated amidentied] op etrleasd sianlir dmeibygvhenghe tapsmpissiens of the access

. portio f iven service.interval [ hat_ |
poindiil oo efen ol i On e B b € BB gt gl pishouen
a partiSul SURSBANRIYN tirfe EMEbeGonReled Dhanlcalt 4 NBsaMLyDspiottandom basis,
own transm ssions). [0040] So configured, the access )
a prefeferminechranie of eallable jimes st BRIUSCHAP neveeidsliess ¢onstapig dhe candidate
. subscriber, ' aN ' ' ; all
ime R B B s bR AU o T RRR R, B e
conclu§®dn € GeSOnEDtioh wididdwe(oa) ts upit andtdimgayg te o tange of fimesreat
_ basis for essentially all qQf the subscriber units to :
incluges tae AyRrswe rCO%tﬁ’(}'il%WHG@YVa?tnFlélﬁ‘éal@8“@%‘89“8‘&?@%‘% d above with
refer%fkgtéi Eid}ni)t ed power capacity. [0041] Referring nowto
, a’'subscriber unit can effect a corresponding
[0044F oces sTheabsdrivee npigesll thea ranouie §6 tptheratcdse hami airtbe determined

. Since, i.n a_ preferred enbodjnent, the service .
time. More partlculaﬂ?, in a preferred embodiment, the sugscn%er unit will contend for a

transmission opportunity sufficient to permit imparting its complete data payload to the
access point. A variety of contention protocols are known in the art, and these teachings are |
compatible with most or all such previously known or hereafter-developed contention
schemes.

[0045] Following such transmission, the subscriber unit can then optionally, but
preferably, switch 57 to a sleep mode of operation to thereby conserve power resources. If
desired, initiation of the sleep mode can be made contingent upon receiving an

acknowledgement message from the access point in response to transmission of the
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interval period occurs pursuant to a predictable
periodi c schedul e, the subscriber unit, if presently
WO p008/08198ep node of operation, can sw tch fronPCTES$2004/025727
sl eep node to an active node of operation prior to the
rvice interval_peri

subscpﬁg WHHEEEIREPN LI AP EBbpnsst (s behberp il schedule
a next M8 td § lotdn &Ry mbﬁ‘ceoﬁﬁkﬁa‘i%np FoPéx @l & RS fibB&ber unit can

ove at the previously scheduled tine.” I'n a preferred
schedatetzonhmm‘s tb kwiclheaostine swde o pargiitiaely redeptiomel rext
identifies the bscri.b units to whomthe
schedg@egég anfigpaed §grvice H&?(t?aoﬁé’{:?g snitting targeted
[0046] nf or Wﬁewbﬁﬂ%@éesﬁs%fnﬂt Rfvari 8m o eibstHBdr &ﬁ&cﬁ@s&h‘ﬁdm
the subscriber unit to determ ne when the acce
varlom)waas aveyay Juikiehg neasis of vareouss @Est@m&mﬁp@bw@w“@a%y fagilitate

SNTAREE T TN T

conxﬁﬂﬁﬁhﬂbﬁmﬁmofdmﬁh as voice information, to transmt to
t he access point, the process _can si Iy concl ude an
[004Flhe subdlnpEaie, @ﬁritrefegwg 1oy tod e ASUbsGHbEr JRibcan i1 from
a sleeg)%ﬂ)cﬂ:gco rsg%@tl ngB@e?értﬂlt tg&?re(:%’\xg B2 Q%gad;)gbs X4 @%pis Fc’ilfjsncl?i‘lbed above.
The sdbmbblamﬁt ¢amftbd§m®&td:mnnd 61 whethemnthe pedvonewssage hhgidentified the
subscr.i ber unit can thenﬁgrefer@ |y determne 5

subsqribRBYt 45 ReEn s tapest ieEien RE daia £ S rasmitied When true,
the stts&fs ﬁrct'cQﬁ‘ fheWEdeN@ d2NBb&[ LMLt &R GONAHroRehd & gdint and

conclude. This determ nation can be based on a variety
determiinect3 whether saplt tramsiwssieitsiagniakendeth{athe abseriher beist This process
refl ect e infog t hat . rovi.de
can oy T ] 1RGO TFADeiEE N (cbisgen B e Vb g ftea o4
by thé M%béﬁinﬁg (L1l §ire@S the FEBREDE UFR: cah Re:LSdeDSEH ith &fkndWiddgement
can then determ ne 55 a subsequent time to then
transwinsiosrsiclf data as itmaydive b wamsopfo thaarcess. popiy Jhisrpprageh may

workﬁggtg&)}?&g\%%g@%%% SCQE?CI‘ rul E{a C | ?g{g’aat%ﬁétﬂh@ (g gig&g}% eral’lsmlt

to theMeBssi@Ppr oach can aid in preventing multiple
subscri ber units (who have all likely cal cul ated an
[0048]dent i Fallogringfecertipstof sueh dasg frpmithe piFegiRAING fgWhen no such data

ex1st% {o"m‘ﬁ{% n?I?L:xt%sto e stuggcrﬁ‘éﬁ?rﬁts tlﬂ:%uﬂgcrm& {inif Q&G#ﬂg@s) 55 WR&her it has

ng I n unison the sanme tine with one
data @rtﬂinbmlt to Met dvoerg pomt fiarthis didsaatiter amiswiimentoit i prasneaithat such

be sel ected on at Ieast subst d
data JGSFIGS, OF I DEPBIBIR: NoG® FAGRTON alieD 2B Che et e
subs gfludiP (ﬂ‘l@ﬁ E% b G5Re-GP ﬁ%ieraﬁﬁr@hén@vlféﬁé‘sdfr&ﬁtaﬁ aclivemoli®of

ose t bet ween the concl usi on of the access
operqnmnnoasleeparmlmoﬁep@msorand t he concl usi on of the

ont ent ndow th
004fi2nge. on/hen MRSl nif Bl b PSR bl omie
deter%%k%@ﬂ AINEL] BB by GHEh G Ac@Bss\WoltH @n €1RiS §ibh P@MinglBY ervice interval

period will have concluded as described above. This information, in turn, serves to permit

determination 55 of a subsequent time at which the subscriber unit will contend for a
transmission opportunity. In a preferred embodiment, this subsequent time can potentially
occur during the service interval period (subsequent, of course, to the transmissions of the
access point) or during the contention window that follows the service interval period.

[0050] In a preferred embodiment, the subscriber unit can then schedule 66 a wake-up

time that will permit switching from a sleep mode of operation to an active mode of operation

-10-



reference to FIG X). [0044] The subscriber unit wll
then transmt 56 to the access point at the determ ned

WO 20ve/022986¢ € particularly, in a preferred enbodP@EL$2004/025727
the subscriber unit will contend for a transm ssion

o TS S S5t R b gty

the sl ct&PMENThOUREM P Gk SarPihen Fﬁ‘t‘éi/\ﬁ‘ sllﬁéb #l38e Brleffe@ch other power

these teachings are conpatible with nost or all such

consquvasinnctrslegy khmay bopppreprait tethe ¢avwhspeagsk ohtthes¢hgduled time the

schenes. 045]. Fol i t . SSI .t .
R e e A
(using WhdhCddnRAtibR protSdoEEP 2 BEE bO hp B A bPfeqhied e @0dh setting or

conserve power resources. If desired, initiation_ of

systempe Fellaveipg muctessbdlrirapemissign of hetsihagaiher Wpbints, decesuppgiiper unit

Kk d . f ' '
o 5P ATELS TGRS, LR SR8 B
servi&eﬂlﬁﬁ&%?%@éﬂ odcrsd afd &t feshn afnhoiivemode dthepesativacs b bleep mode

unit w al so schedule a next tinme to switch to an
of opgr@tipy.e node of operation. For exanple, the subscriber

[0051;12 ijt C aSqJFc):ﬁ %Qﬁ'g}i'(%rg, a"ﬁfig otbit [ b&%ﬁ?@"ﬂh&%n@@p(ﬁ‘lﬁ tRGEY Erg Iperh aps

e to permt tine reception of a next 'schedul ed
moreaeddilyi geadeatumarmalkieg refidrendedo e tinging dohgrqn0aidpwhheddG. 7. During

basi ¢ process permt a variety. of subscriber it .
the segyice Seeperiod by PF%%P%ygarﬁﬁn%tﬁ DERHOF s gopying the
trans sio?%ﬁ‘rg%tnfstt,ea@@le&ﬁ@c@Hpchétzﬁﬁiﬂo‘i}@.s Whdntd JBdredubscriber unit
acilitate both a tinely exchange of data while al so

deterfndrssts éromm thisbewdt vsibsseghab thet it oviB bl regeipiv@ertransmission from the
conser.vati on schene, of .choi 0047] ..To illustrate .

sccesd AR AR i e s e St Ly e R E b, i dihfine  tme 74

by whM the BedekPpoiat BdSRRsIHAE ill endihPGEH YSeliBiBE a @0dedpoading time at
recei ve 52 a beacon nessage as descri bed above. The

whick thessabsdsiber wit thoglhpticmph tardfest s Hansgussigneiorbe aqeges point. The
h _ . et . . .
s JE2E G, BSPRRR S0 s b Bl ep SRR TR Suscrve

unit tolcansevd poebr dWies a titdéavhdnhiBe Stdasapoiieas trambintittid@rdata#nto other
recei ve 62 subsequent transm ssions fromthe access
subsqriiehEnitEg PgetheberGoa 18B3sadsdisher such transmi ssions are

[oosiclm endegl { fine l‘sﬂlfs@égg f ‘2@5{ th Bk dess ;é[ e' SirAREERMs ha ended 74

onti nue un tly targe transmssion is
(whichetirae e baridrih g dre caotention edgled Blthbtyfollbes shelservi¢eniaterval period
unitkbélf,desired, t he

, subscriber unit can jnclu

or Ao b amiSRRISA BN e SHEROEST R ta el o iq qecess
point%%’an'éﬁ%iéﬁioﬁ@ﬁ DB IChnd1kid6F RE QIR e PRbIVhE I%e-HBUSZD the subscriber

approach may work particularly well when the
unit silshes fozaracting motlasf epeiration aadebntendssfor its framsimisdemmoppertunity.
Whertl rsﬁacrégsrgﬁh, the subscriber unit makes its data transmission 75, receives an
acknowledgement message 76 from the access point, and again enters a sleep mode 77.
[0053] It can be seen that, depending to some extent upon the transmission and
reception needs as pertain to a given moment, considerable power savings are available to a
subscriber unit when operating in accord with these teachings. Furthermore, these
embodiments can be implemented with little or no additional incremental costs aside from the
initial programming investment.
[0054] Those skilled in the art will recognize that a wide variety of modifications,

alterations, and combinations can be made with respect to the above described embodiments
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to the access point.) [0048] Follow ng reception of
such data fromthe access point, or when no such data
W@20080%29860© be transmtted to the subscriber unP@T/US1ve4/025727
subscriber unit determnes 53 whether it has data t
.. transmt to the access point (in this iJlustrative. .

withouhgepartmgrffom fhe %Péflt;ﬂnééﬁ‘?i?&d’?ﬁ?é‘ﬂ“’%fﬁ’@ﬂ’ thafi SHeh mpddicagipns

alterafithd, Ynd OB &ks HOIoIR Vil &f el B iRkl S8 ihaive
exi sts, the subscriber unit schedul es 65 a wake-up

concdpt.ne and then switches froman active node of
operation to a sleep node of operation. [0049] Wen
t he subscriber unit does have data to transmt, the
subscriber unit determnes 54 a likely tine by when
t he access point transm ssions during the service
interval period will have concluded as descri bed
above. This information, in turn, serves to permt
determ nation 55 of a subsequent tinme at which the
subscriber unit wll contend for. a transm ssion
opportunity. In a preferred enbodinent, this
subsequent time can potentially occur during the
service interval period (subsequent, of course, to the
transm ssions of the access point) or during the
contention wi ndow that follows the service interva
period. [0050] In a preferred enbodi nent, the
subscriber unit can then schedule 66 a wake-up tine
that wll permt switching froma sleep node of
operation to an active node of operationin sufficient
time to permt the subscriber unit to contend for the
transm ssion opportunity at the selected tinme. The
subscri ber unit can then enter a sleep node (or effect
such other power conservation strategy as may be
appropriate to the circunstances). At the schedul ed
time the subscriber unit can then wake-up 67 and
contend for the desired transm ssion opportunity
(using such contention protocol 68 as may be
appropriate or required in a given setting or system.
Fol  owi ng successful transm ssion of the subscriber
unit data, the subscriber unit can then schedule 69 a
wake-up tinme (such as a tine that corresponds to when
the next service interval period occurs) and switch
froman active node of operation to a sleep node of
operation. [0051] Such behaviors, and the potentia
benefits that correspond thereto, are perhaps nore
readi |y evident upon making reference to a timng
di agram as shown in FIG 7. During the service
interval period 21, the access point transmts its
beacon nessage 71, including the transm ssion target
list, as described in detail above. Wen a given
subscri ber wunit

-12-



determ nes fromthis beacon nessage that it will not
be receiving a transm ssion fromthe access point
wa@leosnogesdhi s service interval period 21, the sPWBUS100€625727
unit can determine a tinme 74 by when the access point
transm ssions will end and then determ ne a
e cll; espondi ng tinme at which the subscriber unit shoul d

attenpt to effect its transmission to the access
poi nt. The subscriber unit can then switch to a sleep

1. Anoeibod 2omprivsper ati on. This pernmits the subscriber unit
t.o.conserve power during a tinme when the access point

ata“f”fletsFéﬂés %r”ﬂ\g?data 73 to other subscriber units as

- swiltBhgthn REREP ol 85 88tRatldnth an b&PRZhodY oftopetat@n;
subsequent t'o when the access point transm ssions have

- recegvitlg d baropwhgsstgetonrpevinelgssiecadl arep mgitvedik cempairatigmresource from

an acvvi ndoivvt,24 that follows the service interval period or
gﬁ??ﬂ@”a dynam c contention w ndow that ranges between

- whehh@ieanfrstiene:adts td@arsedesdeddhit’ S 't ransni ssions 74
and the conclusion of the service interval period, 21) .
t et firgidae when transopissyous (6918 $her a5cens PRI idyengd f Vise interval period
ORﬁﬁQ{éﬁﬂxﬁﬂ opyends for its transm ssion
opportunity. en successful, the subscriber unit
makescortdstirdatsabderaes mo twifost tifth, to easendsor amopportunity to transmit
acknow edgenent nessage 76 fromthe access point, and
addf FOIEniBPENalio8) eep node 77. [0053] It can be seen
that, depending to sone extent upon the transm ssion
and reception needs as pertain to a given nonent,

2. Thenmsilbdrodiolaempowesreis agdensg abeacan aidssige somprises receiving the

subscri ber uni.t en erating in accord with these
tma“?@ﬁ@ﬁ?ﬂb@f”%ﬁ??ﬁ%?ﬁ%?@@e{ﬁgﬁe enbodi ments can be
inplemented with little or no additional increnental

costs aside fromthe initial progranmmng investnent.
3. TheoowdiodTHekémslkvhereid reesivinga heaconiniassage COHRIIFS IE¢RYELIRG

.~ Wde variety of modifigcations, alterati ,

o) S 5 el RSk R R0 b B SRy0a Wil e soces

pointd@lGkkigdraFbaghgertavd infattatideparting fromthe spirit
and scope of the invention, and that such

nodi fications, alterations, and conbi nations are to be

) : i L hi ' - ¢ : .
. THL UG DB LN QA S el BRI rom e
accesgipbil desnga kacice heervalnetiod wilk Wikelylviongudle comprissh egmating the
~ node of operatjion .to an actjye mde of . operation;. - )
first 1ag ag %f%ﬁgan,@é. rin Rad<ot 4o Bimapy Q}aégggvﬁwugéﬁn&sr units to
whorl BlVWRE s GBITWIHI fati R rah SRR £Rrdf M ARMALSESS POi Nt ;

5. The method of claim 4 wherein determining a second time to contend for an opportunity
to transmit the voice information comprises potentially selecting a second time that is within

a service interval period that supports the beacon message.

6. The method of claim 1 wherein determining a first time when transmissions from the
access point during a service interval period will likely conclude comprises:
- receiving information from the access point;

- using the information from the access point to determine the first time.
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- when voice information exists to transmt,
determning: - a first tine when transm ssions from

w0 b@sazxess poi nt during a service interval perPCDUS2D4/025727
i kely conclude; and - a second tinme, subsequent to

he first t o-cont end r an opportunity to .
7. Thg gwgmdtoftci?@n\ﬁo%ﬁ‘éelpﬁf%ﬁﬁw Ormagon FRg i CHRSHS BFEFPRrises
rece1vJ1n BEhzﬂldthﬁﬁh WeN@cds BERE At FRHAGE aC1eRR hh E/fnate of the first
ecel ving the beacon ssage at a previously schedul ed
timetlrre 3. The nethod of claim1l wherein receiving a
beacon nessage conpri ses recover | ng information from
t he beacon nessage that identifies subscriber units to

8. ThbamHdar %Pa%ﬁ%ﬁ&élﬁtred%x‘d}r%ﬁﬂéfﬁnﬁ%n tFfoah@labéds®Point comprises
targeted information e met hod of claim3 wherein

receivipg enfaimating feomh ihesaceess peinhihahcan berisad bY therfibscriber wigto at least
int during a service interval period wll
‘*“HP&wﬁ?ﬁﬂﬁﬁﬁgrude conprises estimating the first tine as'
a function, at least in part, of the information that
identifies subscriber units to whomthe access point
9. Anwirelessdneal peeametirrrkistscrbertumilduieg Voredrnsnission capabiiy,
Conqgg} od of claim4 wherein determining a second tine to
contend for an opportunity to transmt the voice
- a wirelbsy thaiktedver oy ¢oagsmtiplzt veitt a aliteless blcalctréange taogemondunication
time that is within a service interval period that
TeSOWtfpport s t he beacon nessage. 6. The nethod of claim1
-a cdﬁfﬁ%ﬂ@l’ atqg{) ér%ls}'ceﬁ%l@d fd the twifel T8 ML B vl FASHATDE @R fctive mode
e access’ pol during a service interval period
of opeiakibn ki e klge owdé ofiepecdimps i ses: - recei ving
informati on fromthe access point; - usingd,the ,
-a ol Qi it G PR eGSRt oneipt i AIE thgontroller
-a mEinBﬁI thhd 1%pe?rabl-§h:@ulﬂl8& Rphe @bntEd IRk hBreWBE @hdindr9 G:aE MbRed therein,
i nformation fromthe access point conprises receiving
MIawhﬁ@mﬁumawﬁﬂﬂ¢on1the access point that conprises at

| h ;
o s Bl PR diheh Mgt ot bR an dpech BB A 2tE, lretess

POlioBAl af&rﬁ@twmmm@mmw@ﬂngf D¥ciEtd @eerial@Briddie access
poi nt that can_be used by the subscriber unit to at

| eamtelesiad transission thng, subseqypnt taghe pstifnated W, Whgmgihe controller
ar&ﬁ%ﬁ&é{ﬁ %gge;fr%g ;afgflmknag{vem tFanBA% it theViREGS phin? RSLRBY Bntend

capa
for the wireless local area network communication resource when the subscriber unit

has voice data to transmit, which selected transmission time can potentially be either

during a service interval period or subsequent to the service interval period.

10. The wireless local area network subscriber unit of claim 9 wherein the wireless local

area network communication resource is compatible with 802.11.
11. The wireless local area network subscriber unit of claim 9 wherein the controller

comprises estimation means for estimating the estimated time as a function, at least in part, of

the contents of a beacon message from the access point.
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- awreless transceiver that is conpatible with a
wirel ess | ocal area network conmunication resource; -
w@2@ene298é | er that is operably coupled to the MT/EFBIE025727

transcei ver and that has an active node of operation
and a sl eep_node of operatjon;. - _a |ocal voic

12. Th%‘ﬁ%?i%é?cpaéﬁ@aélﬁ@%h E‘H?S&}]&‘é%él&%t of Rl iid "6}?@?1%%‘}%/’0““011“

furthef %&Bkﬁ%sts&édhﬁn% Rfésﬁsoqok &hedqlin tHE 8DEfed Bafsnlisi Genhakd ¥
coupfed to the Tontroller wherein the nmenory has

functishoat éehst ingragi of thatstinedsd tiheom tine to tine: - an
estimated tine as to when transm ssions from an access
point for the wireless |local area network wil |l
conclude during a service interval period; - a
sel ected transm ssion tinme, subsequent to the
estimated tinme, when the controller will cause the
wirel ess transceiver to transmt to the access point
to thereby contend for the wireless |ocal area network
conmuni cati on resource when the subscriber unit has
voi ce data to transmt, which selected transm ssion
time can potentially be either during a service
interval period or subsequent to the service interval
period. 10. The wireless |ocal area network subscri ber
unit of claim9 wherein the wireless |ocal area
net wor k comruni cati on resource is conpatible with
802.11. 11. The wireless |ocal area network subscri ber
unit of claim9 wherein the controller conprises
estimation neans for estinmating the estinated tine as
a function, at least in part, of the contents of a
beacon nessage fromthe access point.12. The w rel ess
| ocal area network subscriber unit of claimwherein
the controller further conprises scheduling neans for
scheduling the selected transm ssion tine as a
function, at least in part, of the estimated tine.
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