UPLI NK TI M NG CONTROL CROSS- REFERENCE TO RELATED APPLI CATI ONS
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BACKGROUND
L. Field
[0002] The following description relates generally to wireless communications,

and more particularly to uplink timing control.

II. Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication content such as, for example, voice, data, and so on. Typical
wireless communication systems may be multiple-access systems capable of supporting
communication with multiple users by sharing available system resources (e.g.,
bandwidth, transmit power, ...). Examples of such multiple-access systems may
include code division multipie access (CDMA) systems, time division multiple access
(TDMA) systems, frequency division multiple access (FDMA) systems, orthogonal
frequency division multiple access (OFDMA) systems, and the like. Additionally, the
systems can conform to specifications such as third generation partnership project
{3GPP), 3GPP long term evolution (LTE), etc.

[0004] Generally, wireless multiple-access communication systems may
simultaneously support communication for multiple mobile devices. Each mobile
device may communicate with one or more base stations via transmissions on forward
and reverse hinks. The forward link (or downlink) refers to the communication link
from basc stations to mobile devices, and the reverse link (or wplink) refers to the
communication link from mobile devices to base stations. Further, communications

between mobile devices and base stations may be established via single-input single-
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[0006] MIMO systems may support various duplexing techniques to divide
forward and reverse link communications over a common physical medium. For
instance, frequency division duplex (FDD) systems may utilize disparate frequency
regions for forward and reverse link communications. Further, in time division duplex
(TDD) systems, forward and reverse link communications may employ a common
frequency region. However, conventional techniques may provide limited or no

feedback related to channel information,

SUMMARY

(0007] The following presents a simplified summary of one or more
embodiments in order to provide a basic understanding of such embodiments. This
summary i$ not an extensive overview of all contemplated embodiments, and is
intended to neither identify key or critical elements of all embodiments nor delineate the
scope of any or all embodiments. Its sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to the more detailed description
that is presented later.

[0008] According to an aspect, -a method for acquiring a time adjustment is
described herein. The method can comprise entering a sleep mode. In addition, the
method can include waking from the sleep mode after a predetermined period of time

passes. Moreover, the method can comprise determining whether a timing adjustment
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include means for entering a sleep mode. The apparatus can further comprise means for
waking from the sleep mode after a predetermined period of time passes. In addition,
the wireless communications apparatus can include means for determining whether a
timing adjustment command issues. Moreover, the apparatus can comprise means for
adjusting uplink timing based at least in part on the issued timing adjustment command
and means for reentering the sleep mode.

[0011] Still another aspect relates to a machine-readable medium having stored
thereon machine-executable instructions for entering a sleep mode and waking from the
sleep mode after a predetermined period of time passes. In addition, the machine-
readable medium can further comprise instructions for determining whether a timing
adjustment command issues. Moreover, the machine-readable medium can include
instructions for adjusting uplink timing based at least in part on the issued timing
adjustment command and reentering the sleep mode.

[0012] According to another aspect an apparatus can comprise an integrated
circuit in a wireless communication system. The integrated circuit can be configured to
place the apparatus in a sleep mode. The integrated circuit can further be configured to
wake the apparatus from the sleep mode after a predetermined period of time passes. In
addition, the integrated circuit can be configured to determine whether a timing
adjustment command issues. Moreover, the integrated circuit can be configured to
adjust uplink timing based at least in part on the issued timing adjustment command.
[0013] According to yet another aspect, a method for updating timing is
described herein. The method can comprise receiving a transmission from at least one

waking mobile device that provides uplink information. The method can further include
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[0010] Yet apathehingspetier stabat 68 wekidy WobBd 88SccCRfNtRacBhiheMBdate based
apparatus that facilitates conserving power when acquiring a tjne

adj ust ment . um%thagﬁ%l@ﬁdgané@wswﬁc|Iadﬂgdﬁ1§anﬁlefra?th%ﬁﬁ%w FoTgPTIse gvapting a
mode. The appafaldisufal h'iHNB e APBRE akin lof gk HOmEth A G150

sl eep node after a predeternined period of time passes. |In addition,

t he wir el esinchidersawing atimorsadiyspragra cersmenthtojtheatuenst onsarpinggnobile device.
determ ni ng ther a,ti/m.n ] : J S, . r et he
appar at us cgdrwg]orrpri s%ﬁoﬁnlggéndgp ﬁfi%?l)rd g%&?%dgb?rﬁlg up@l e|%n{lg %ildﬁ%%ﬁabl\/g%rgfe?%ﬁg%tmtﬂg
| east i n pasgpacaust thet ¢aasneddd & mengradjThs tnvendry canmmend isstcctioanslafedrto

reentering the sleep node, [0011]Still another aspect relates.to
ool e 1 St TAT B O i &1 Bt e o e it e gk
I nstruct i ongmfdrifatieNt R FhaRR A aRAvMedd REbild evidcheqsteanimmge

after a predeterm ned period of tine passes. In addition, the
machi ne- r eatRiebased R he Feoriyed HapsIEwAs PEaUdtiAG Rtireing afigstmgpt for the at

det erm ni ngy w%e&n@%al&g hBbid d eyﬁhmaaing%mﬁ édfgmt HREGRY R heldi®

machi ne- r eadabl € medi Um can i ncl tde instructions Tor adjusting uplink

timng basetasitonkeraking mopidr devine. t headdgmnethetwindlerg catinuwicasens apoawtind

and reent er | g d1e0s) S8RcRde., 400 18] ACCArANg 48 anskher ASBathe e

apparatus can conprise an'integrated circuit 1n"a Wwreless

comuni cat i ontregtidheratairdddn trtregiayed circuit can be configured to

pl ace the appactatus in a sleep node, The integrated circuit can

Further be BRP gur edt ti0™RUNE PRE SBIaa cORIFIFS FoPWEnLEdls RBdana b,

a predet er neR@fatBeEddAEnOlimilg RitP ARE QS ovkthe@d dThé Sfpardtlecah RbRGF AL @ehns

circuit can be configured to determ ne whether a tim ng adjustnent.

command i ssfREsecentirebRMisoe fom ddeast @ vaakingumebiesvise thebrrpyidey wiink o

adj ust upl i e, bihRN9 TP@%@[%’@CES L&ailo LoPRE ncdfl fol QekeiiHRG WoMcP Yt Icast

adj ust ment command. [0013] According to yet another aspect, a nethod

f or updati ngng¢ iwdking ingobiles devitze dedtvarcei a tirfihg wisletso dased nupsenpird geceived

receiving a,transm ssion.f.r | t e. i i i

br ovi des upf HRETFRES: HERGHOTRL <Rl RS RE: Ml e Fafifthg ® b
adjustment for the at least one waking mobile device. Morcover, the apparatus can also

—Q

include means for issuing a timing adjustment command to the at least one waking
mobile device.

[0016] Still another aspect relates to a machine-readable medium having stored
thereon machine-executable instructions for receiving a transmission from at least one
waking mobile device that provides uplink information. The machine-readable medium
can further include instructions related to determining whether at least one waking
mobile device requires a timing update based upon the received transmission. In
addition, the machine-readable medium can comprise instructions for evaluating a
timing adjustment for the at least one waking mobile device. The machine-readable
medium can also inciude instructions for issuing a timing adjustment command to the at
least one waking mobile device.

[0017] A further aspect describe herein relates to an apparatus in a wireless

communication system comprising an integrated circuit. The integrated circuit can be
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[0024] FIG. 6 is an illustration of an example methodology that facilitates

—

conserving power while acquiring timing updates.

[0025] FIG. 7 is an illustration of an example mobile device that facilitates
acquiring and utilizing timing adjustments.

[0026] FIG. 8 is an illustration of an example system that facilitates evaluating,
transmitting and receiving timing updates for uplink channels.

[0027] FIG. 9 is an illustration of an example wireless network environment that

can be employed in conjunction with the various systems and methods described herein.



[ 0018] To the acconplishnment of the foregoing and rel ated ends, the
one or nore enbodi nents conprise the features hereinafter fully
descri bed bpcul arly pointed out in the clains. g
descri ptl(\)wﬁf'g)gﬂﬁ ﬁiez annexed draw ngs set forth in detal {?ﬁué@?dg&#s@
illustrative aspects of the one or noregenbodi nents. These aspects
are indicative, however, of but a few of the various ways in which
the principles of various enbodi nents nay be enpl oyed and the
described eppagli ment szgr qoi HtRNARG 4PN FChHdea 1: U6l MAPEEHAZs alsing
their equival ents. BRI EF DESCRI PTI ON OF THE DRA [0019]FIG 1 |s
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comuni cat i sasmer vimrgagustmerft9021] FIG 3 is an illustration of an
exanpl e wirel ess comuni cations systemthat facilitates uplink timng

control. [0022]FIG 4 is an illustration of exanple sector in
accordance with an aspect of tFETAINBOESGRIPTION €.
(0030] Various embodiments are now described with reference to the drawings,

wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It may
be evident, however, that such embodiment(s) can be practiced without these specific
details, In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing one or more embodiments.

3 &6 99 &g

[0031] As used in this application, the terms “component,” “module,” “systern,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.
For example, a component can be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a computing
device and the computing device can be a component, One or more components can
reside within a process and/or thread of execution and a component can be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components can communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets
(e.g., data from one component interacting with another component in a local system,
distributed system, and/or across a network such as the Internet with other systems by
way of the signal).

[0032] Furthermore, various embodiments are described herein in connection
with a mobile device. A mobile device can also be called a system, subscriber unit,
subscriber station, mobile station, mobile, remote station, remote terminal, access

terminal, user terminal, terminal, wireless communication device, user agent, usecr

device, or user equipment (UE). A mobile device can be a cellular telephone, a cordless



[0023]FIG 5 is an illustration of an exanpl e nethodol ogy that
f aci Iitates providing timng updates in a w reless communi cations

net wor K. (?%bh}lﬂ&z 6 is an illustration of an exanpl ePE‘WUQ 955995)5

that facilitates conserving power while acquiring timng updates.
[0025]FIG 7 is an illustration of an exanple nobile device that
facilitates acquiring and utilizing timng adjustnments. [0026] FIG 8
Is an illustration of an exanple systemthat facilitates eval uating,
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[0027]FIG 9 is an illustration of an exanple w reless networ
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systems and c%%ﬂ?o%sca%gﬁﬁ{ﬂ Qgﬁllpgt?r[geh&me, or other processing device connected to a

wireless modem. Moreover, various embodiments are described hercin in connection
with a base station. A basc station can be utilized for communicating with mobile
device(s) and can also be referred to as an access point, Node B, or some other
terminology.

[0033] Moreover, various aspects or features described herein can be
implemented as a method, apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term "article of manufacture” as used
herein is intended to encompass a computer program accessible from any computer-
readable device, carrier, or media. For example, computer-readable media can include
but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic
strips, etc.), optical disks (e.g., compact disk (CD), digital versatile disk (DVD), erc.),
smart cards, and flash memory devices (e.g., EPROM, card, stick, key drive, etc.).
Additionally, various storage media described herein can represent one or more devices
and/or other machine-readable media for storing information. The term *“machine-
readable medium” can include, without being limited to, wireless channels and various
other media capable of storing, containing, and/or carrying instruction(s) and/or data.
[0034] Referring now to Fig. 1, a wireless communication system 100 is
illustrated in accordance with various embodiments presented herein. System 100
comprises a base station 102 that can include multiple antenna groups. For example,
one antenna group can include antennas 104 and 106, another group can comprise
antennas 108 and 110, and an additional group can include antennas 112 and 114. Two
antennas are illustrated for each antenna group; however, more or fewer antennas can be
utilized for each group. Base station 102 can additionally include a transmitter chain
and a receiver chain, each of which can in turn comprise a plurality of components
associated with signal transmission and reception (e.g., processors, modulators,
multiplexers, demodulators, demultiplexers, antennas, efc.), as will be appreciated by
one skilled in the art.

{0035] Base station 102 can communicate with one or more mobile devices such
as mobile device 116 and mobile device 122; however, it is to be appreciated that base

station 102 can communicate with substantially any number of mobile devices similar to



[0028]FIG 10 is an illustration of an exanple systemthat utilizes
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a conponent can Ioc zed on one co and/or dis
bet ween two dwlexrﬁ?[ﬂ))csynfpmt ﬁ:rr@ardl limkald dickn ml,lzet ddifferennfifrpiondyt isand @ltan that

execute from vari ous c adabl e i a havjng i ous data

ot et ur o SR B 6k B e G R Bon tane
| ocal and/ osmnemt«:&mw&w&e&w Hﬁih 1263 férrbxaxﬁﬁl@r FanE®, W 4 hn@divistdaluplex
havi ng one or nore dat a packets qu from one corrponent

i nt er act i ngWPPhsystsan Hervad ipohkhin Ii‘i“’%sef B’@"aﬂz%%ltléwe dicempoB fregyency
system andigiy ﬁarfmr@mﬂ@m%ﬁ rSKRAD 138 158 6an PHiEE DESmMbE ﬁe@&enar band.

systens by way of the signal). [0032] Furthernore, various enbodi nents
are descri béW3hEr ei n Eashawenpeeft dntamned add/a th@)mlea@l E’émhdhﬁy e dobighaged to

devi ce Can rﬁl%ug"%a %%an 89 16%%?%/(15 tE) a s%#gls &Fb lgg statiSH 1i02 S Seg( n?%raimtenﬂa

station, sta stalon Tervte ter
access ter rrgnmbs cars e d‘eagnmdnml c;orﬂmmm:amaltq nmbtleldeslsescmmmtmabﬁ e areas

o] cor ool ST LSl ST, Ol SO R Fles AR LS,
transmitting antennas of base station 102 can utilize beamforming to improve signal-to-
noise ratio of forward links 118 and 124 for mobile devices 116 and 122. Also, while
base station 102 utilizes beamforming to transmit to mobile devices 116 and 122
scattered randomly through an associated coverage, mobile devices in neighboring cells
can be subject to less interference as compared to a base station transmitting through a
single antenna to all its mobile devices. Moreover, mobile devices 116 and 122 can
comrnunicate directly with one another using a peer-to-peer or ad hoc technology as
depicted.

[0037] Turning to Fig. 2, illustrated is a communications apparatus 200 for
employment within a wireless communications environment. The communications
apparatus 200 can be a base station or a portion thereof, a mobile device or a portion
thereof, or substantially any communications apparatus that receives data transmitted in
a wireless communications environment. In communications systems, communication

timing between transmitters and receivers can require adjustment. Thus, the



7 tel ephone, a Session Initiation Protocol (SIP) phone, a wreless

| ocal Ioop (WLL) station, a personal digital assistant (PDA), a
handhel d %@ | ng wireless connection capability, pcompithsNYsss
devi ce, or ofher processing device connected to a w reress m)éem

Mor eover, various enbodi nents are descripbed herein in connection with
a base station. A base station can be utilized for communi cati ng with
nobi | e device(s) and can also be referred to as an access poi nt, Node
B, or sone 9&5&%3 nik&{oL LAY 2do%%¥d Nes JSRABRUR | AP RERS S timing
features described herei'n can I'npl enented as a net hod, apparatus,
or article sfmchmnuhiapt ukhs mmrrngucati@mdmp@rawﬁ 309 ammﬁgdmdﬁwﬂmer 202 that
engi neer | ng. teChn Qti'éetﬁe corglll%u;[n%{ltigns %%&&Peﬂ% 1nn§glgé al%géilg F(n AT ?e?guned
herein is intended to enconpass program accessi

any conput eperic&ladﬁbﬂm detinbey, adgastmcetr recoivermed ghat Feain daetarm:hce;f a timing
conput er -readabl e nedi a n include, but .are, not ed to ma netic
storage devPYBEmeR Gomm: rahd s fpuad, and ‘E)ngd‘?dé‘k”terr%%?é’%F@ %’FF‘FB e timing
etc.), optig@lstheskTobnad, i€ONPaGhesd @K ok, cgﬂngiuhﬁhndfﬁrtﬁﬁh | of dingk
(DVD), etc.), smart cards, and flash nenory devices (e.g.,

card, stickCommynigatiops, apperaiys. 200idi t“ihénaq>rrngﬂum%ﬁqnéuéevsqeorZQ%eC%a@Céwe
described h V.,
machi ne- r et Doy A L SE R0 nfle LR AR AR s iitoring o
"machi ne- r easimbtidontbd comthadsn Thng Ithﬁd@mmumctwgm.s dewicn @001 Fan qopsbrvay power.

w rel ess ch s and,vari.ous ot her tar] .
cont ai ni ng, ﬁgﬁgt or ca’f}?c)?l c%%%gl net7ach bnf §5’m§’ﬁ*8¥at?°“ Pé%rﬁf%%@4 an require

Ref erri ng nawiniog bdate. 1, Thx Ger(leﬁ'$ &roammpm aﬁthemmmmﬁmcaﬁbrl@@phmmq 200
illustrated in accordance with various g[vr%odl s presented . herein

System 100 EB¥HT MRS aLopupmication FegHor pHS éf‘“CE dEHE WW‘F?EBP%W“}‘
ant enna gr OuRSeonfrini@NeNPApParafiR @00 MaGaida SEcldPaCHBbpd M@Iﬁidﬁﬁhﬁmge
104 and 106, another group can conprise antennas 1% and 110, and an
addi ti onal 9#00 (e COmMURICAIRTE 2BEEnnA0) cpn nighy sleqpumoda Batammentiered By e
illustrated n NONRVEL, b &
can be util |Slze dtl@gfg%%cﬁﬁp L])g {lﬁgtp%e st at @%ﬁo%ﬂggﬁorras gﬁﬂa %Eag?%ﬁ ©
i nclude a tlshqs miokle emtlbhepuedeamjmad tigwepasens. clhasuant @amhllblfstra/t&wcﬂlecﬁwp
inturn co ur al monent assom a

transm ssio mgr 202 §§% mtan(ae m&er mﬁr kal rsns’%la Sexp n% ) erdthe gre%et%n‘gmgé time
mul ti pl exer slapgbenm&uéramgrts an dpant], thepinwmmhaxam eﬁnam,atee(te%' )startatBe whotk)
be appreci at ed H“y one skil.led in th rt %51Ba§en%matlg)§ 37.[02 C n
comuni cat e WHFE HEERBRMYIGHEMS aﬁﬁﬁf‘qué ehies thesfrep mode BOER
and mobi | e deE@anhe? pertVEMBHe cdrl bd &n 1H PEraTREQMUAL BHod BRAliraBBS 6f the
station 102 can communi cate with substantially any nunber of nobile
devi ces si nislegr timer 208, HgsPMBEEYIAESPITEUREKEE22.  Mobi | e deV| ces 116
and 122 can for el pggﬁgg Q ksl ARt
handhel d co &% catl g‘:{ \I?%lélél kL Igﬁlg gﬁn%nlﬁ??%é‘;eég@u 3’2@0 “sate Ipﬁl’g
radi os, gl olaéjustpmsi ctmmmndgjlasbsetnesmm PBAgpstaned/ the tiamg Etdnusenemmctnam W04

devi ce for COfTTTU icatin er S, nuni. 1.0N sy

Gomt Sred mnt T g e hhalls DhF e bhSRE0R RRETIRGE B PR TSRt Pl
114, wher e ang Emat&niﬂaﬂtean df thb4irhingAgjktinehnfeotinata0dmstaotaiis hdt ehdlgminge
116 over a forward |ink 8 and.receive mforgr%‘ on fr.om i

bil e
device 116 & FH&H?%%TP has ot issved. figsy SLespdfmer i%fﬂw@@a&é@%th@
conmuni cat i Qammuh{&a@&ﬁ%aﬁﬁmwéo Bt iM8Ghe VRS Rodd iR RRGReri}Miodaelinkd by

transmt infornmation to nobile device 122 over a forward link 124 and
recei ve i nf drarpredeprnfineshiimebi If shejtipingeadippmentapceivear P8 rdiscoysrn ithe) Pping

In a freque:aggﬁstﬁ{em §t#n%:la1fﬂ“'%ee g@ SR alfdotf)\c’iﬁ{)qm!lﬂegc jdsk lz%n The

utilize a d er ent requéncy fan t use
120, and f orivangladjisite 2084can adjumphmg oéactnﬁlfnememioﬂsrlaﬂfdamﬂyumarthb tilnéng

that enpl Oyegjus%ente commandI IF?)%( ex]a12n6p’ie fti%rtm%)ﬁg ngﬁlugter ﬁ)% ctarrll Slgdate uplmkttilmql?g of
a mobile device. Following adjustment, the communications device 200 can re-enter

the sleep mode or proceed with other data transmissions.



[0037] Turning to Fig. 2, illustrated is a conmunications appar at us
200 for enploynent within a wreless comuni cati ons environnment. The
conmmuni ca%& 8/?]%9 ratus 200 can be a base station or cﬂ%fo};tﬁ&ﬁss
thereof, a nobilTe device or a portion thereof, or substantrally any
comuni cati ons apparatus that receives @ata transmtted in a wirel ess
conmuni cations environnment. |In comunications systens, communication
timng between transmtters and receivers can require adjustnent.

Thus, the fhyagnmuni cgbi80s, apRdLa Uﬁotzqsﬂox?}fg})li?YisCOtBP%e_rhbﬁreQﬁ§9ritﬂﬁd

below to maintain timng synchronrzation. e communi cations '
appar at us 20@nmamcitions Lgparatus | ¥pcan retud2 oRempiyt thetinetaab nngiugdonshwith
communi cati gns aratus .200 j,n._a..slee I r 1

period of tlrersr%ejC?a t‘?’%]n%‘gmé%%uésl er‘rr)eﬁ1 eﬁegleeggigg %gimﬁﬁgta ﬂ.\gﬁfe%gcg%%}aﬁgs,
i f a tim ngradvingttiming adjammendedaasands,snadng amcthgaadiistmaents ledgdiscrtir2i0
that can execute the timng adjustment_command, if it issues, .
updat 6 comiaERorPHdhG 61 A EonRUMEE AT BRGT g SPUESap a0 e
comuni cat i QRfidd@\prERssd tha€ Ay HE GRIixa iRdhSERTRNitE SrRRMGSinand s Wt
timng accordingly w thout continuously nonitori n? a channel for the
commands. TH&EuCtioReresamaduRiiiia pieawsy: istnetions opainahremicbipprtie ke --)-
[0038] Accorglisp {0 Qo @Bl 1o Wi CARNHILERY ORS SRBRMRINGRYyGEA
require a tpfryl ng updat%.. é}fg%??%c%tr’lﬁ{%céur, or eElxanpfe, as tﬁgl Y ‘
communi cat i 30 thppan aredd ity eandiot belivtchi romnuwivative pati¢sowhde ctdvcingr

cell, as angther. device in c nicatio i t i L ONS.,..:
Gopar atus. 206 Taia B g BTN ER foilts bl sl S TIGERh b etion
etc. The cogumhLabimenimicarparidt dsneill daiveeiMe(and/os laee punibeeof iaparhte
noni tored by e sleep tiner 202. The sle timer 202.hol ds. t he .
Cormuni cat | e ISJEHPS (16t 550D e SpaRp bG8t AT Anlgeie db
time passes et S4afer & Rratfrd lnkWainaL; F@ther bide s@LSERS dalREceR@InfoAation
mai ntain a tinmer nmechanismthat expires after the predeterm ned tine
el apses. Ac&eramabile éevigs Hdpwiet a reveesetlinkethapaeh h XHraavee a7tem 300 sep be a
(e.g., star k) e qGo | i aj A B0
the sl eep rr%/ggmlsgétgtﬁé é gg?%lrlgntt& %Qr%ﬂlpﬁg%g?[g?&@xﬁggfnped:?g?igf ti?r%s'%
can be on t hevorkder3GHP KEE onctéess gwnrkexi rédsd, tire @fmpohents hrgbfunctiomelitics
202, the conmmuni cation r at kes.. on Ki ' .
{1t ng. ad) uSREh ) eBaTesR PeBh e HRE Fhion, b7 B el b i
has been i s304¢ds wklirand nekavee, intdie dkamplegthadpuguraivh depekivatlud@dthesn
read a downlink ph %i cal channel . to determne if the timng

adj ust ment € ASHSISSpe U P PPAH R tted. If the tim ng adjustnent

recei ver 20fpmafert ai Bgsetdafont30e 1hdiMdRG Reling SRRt ent ABEBRNHeNER MO can
i ssued, the sleep tinmer 202 can reinitiated and place the

conmmuni cat i gpisIEPR Hrraehils depige BAT Keaphiesor tMEEsipdels, HbaELfagiustmat peluator

period defi gﬁé’_tm& Lhe a&%ﬁgﬁt§r’tmi9§q@hﬁt€eam&fnt tRE4ddl %ﬂcptghe irfgsn%(j‘;[ﬁ ent

recei ver 204 discovers the timng adjustnent command, c nd can
be forward tmninmgert BH tpt adi ustuera 2081 Tdestnemti egnmajdus Mabil0Bvsan3 04

adjust timng.of a co nicatiaons |ink .based on_t.he,ti.mn

o Ut et S & sRRTTME SE b katifriRrRE hliE Belifeah i ibop mode for
upl i nk ti nm agraftetmiidd petodde\tinge a tikohd aijishgedfos eIy thattdae determine if a
conmuni cati ons d%i ce 200 can  ,re-enter .the sle nmode Qqr oceed W th

d
other data tFUR%AHYmENEommagd hasBs e oL SHapPle %%aafﬁﬂ%%?smt,mw

is to be appiRGkAtEriHahein COMRURM GRlALNSuARRR @hdAfandOF i€ BBudsf) Weiktc
menory that retains instructions with respect to maintaining a sl|eep
timer, checkphek tigvng phithrymabile deviehB0bomdidmally.cbeingilg davigentp4 can
adj ustment . GRIRNSriod A 110Ntk YALABYcSioh BP A UPBP clpByBB by the
adj ust nrent commands, and the |1 ke. Further, ‘conmuni cati ons appar at us
200 can i nclslede timeps Brasismruplinksignayr bié thatidan zeukniina signal ég thicdrasanitation

executing i %E E)hj%iuﬁl?ﬁ( C%gm%i., instructions retained within nmenory,

[0043] According to an example, the base station 302 can maintain

synchronization with mobile device 304 and other mobile devices (not shown). In



[ 0042] Base station 302 includes a timng adjustnent determ ner 306
that can determne if nobile device 304 requires a timng update, a
timng adj dd“?“fi opval uator 308 that can ascertain a tbﬁiﬂ@zekﬁ)&%s@
anount needed and a timng adjustnent transmtter 310 that can i|ssue
a timng adjustnent command. Mobil e deviice 304 includes a sleep tiner
312 that can maintains the nobile device 304 in a sleep node for a
predeterm ned period of tinme, a timng adjustnment receiver 318 that

can deter m g ldi @virsbAGuadinisd BRBYs (EODTRAY thdsmissist8flond SOLIRX AKM.S
by base station 302 and a tjmng adjuster 320 that can execute the

timng adj usichestmeniendayire 30f artirangmisaien bevegpdan Bmobiy deice PO agl brase
the nobil e C 4, uiAd E | % th C

i ncl ude a %thl\{é)ndgggg unﬁr %F gfi iglfmec a%lgaﬁegf lIf’;jl‘%l\lldeer ?dgﬁgé?sc?@ }r%al?lgg
be enpl oyedorblwg)hdltg Ibaapcu mwbile 8¢@ccarsdd aerivagd mtﬂxfcmngmalvmibil@ ﬂi@vitdaasuch

can transmt a sigpal t he bas on 302 on k cha nn
C5045] Accor i A< Rice alien o7t Rasth At it oy B BertRid R AR iton
synchroni zagdRnCh¥nkks RitiResliBstived tBO hoblieldohidte304mmb mhaeba@eym@@ss. Cnah
shown). In 11 evolved UMIS terrestrial radjo access (E-

transmi ssi ofFBH®AR WEHEIB WDk digang gE pnobile dspice éﬂaém%ntsmowgonahw
transni ssi opyREIVEEM fuharmaﬁl 1 BBV G R INK AN WARBE: Ha3tttdM a 382 station
require alignnment in tine. Alignment in time facilitatés maintaining
or t hogonal i e4339dilnmeisrnisbhpw carorceies chpkerie dplinksinifg syrfceroaiveson Asipce

devi ces, su S 4, 0

sect or serv?ggg %15@ %}éo%gg?e s?caﬁ ?or{ng%gmg%h 35%”%5‘}? dﬂt staﬁ%é?ﬁ{?g%%%n
the nobil e denditims 34 endgd hetwrase: stobtle alevid®2indabese extpsion edventou pdetve
inuplink timng of nobile device 304 to maintain orthogonality.

Pur suant to™&K° Ig?r} tustration, a nobile device noving toward or away

froma basejmuafion afypi&ily kab@mﬁaﬁds@caaaa"mm@uzi p&afted heaiist Ghangedicn
uplink timng synchroni, zatl on at .a rate of 0.6 m croseconds

second. |n ARSNIHhorEipainesyarhsenization c RANdhe perpesd mgehanism: %ﬁ’éﬁeﬁtﬁ%
can change %ﬁé?ﬁ%ntnﬁm@%hdsﬁn%% GRolARYRREE w%%é‘tthé)l}aﬁuﬁatfo‘%l Je@érﬁtﬁﬂeyean
movenment. [0044] Typically, a base station can enploy a per-need
mechani sm oedjastpent Gd!lequlmic h&iths thet rstigdic rimeghanisyn tier kase sktipo perigfieply
t he per-nee t r t

to mobi 1 o dSysau unRR o, 0F aAER ol dshiial | ADAIE hvie Rl S AR
required. V\i(:le‘hcetslmenw i;e:mdmg deec hain ks g appt‘malmis:hatsma?‘td mqbi]@eieiv'mdsi caalalsp
sends adj us E? g @(itl ve m)]gi I e ?w ces. .Acti v nobi §V| ces
i ncl ude rmb gy Eé%esé 9HiatRtq) ABBn TG (G&e HooRRE OCPBHE n&giﬁn TR&F%y
that acti vebmtahrﬁngj@uég@@@th@@ymahpo be nobil e devices that are not
quite active (e.g., sleeping or otherw se not sendi ng}}data but

retai ning ade®s to tRee gpbieagvicerBgasy PRET Aolsep rode it & monitqrgby the
enter a slegp. %r § pat THesslé% an;e?r?a‘?ﬁi hEMs iensHiR@Rvik: Bthe 32 mbBCuntil a

sleep tinmer 312 holds the device in the sleep node until a
pr edet er m n@ubdﬁenﬂempda@@e@asss&u&m&mt tp@n altusirhtians theastdep imer RE2 eAngagintain

i mer 312 N B Bh0uR o TR TSB0ARL SRR SXRL R ShechRng 0 an

predet er m ne apsées. “Accordin 0 an aspec
mechani sm caspect)ithid ther xﬁeahgmsmsfaanmuatbée gl etak)tha/\bied()t\ﬂenrmdombbﬂejécnii@e

onters e ShsePuTe, T0E PEL! o0, contbalh o 314 <A, 82,26k L% inc

Accor di ng t@n@n@e@&@%hﬁ% rbah@@revepdm@@rtfllzgumboraihg t©adhes gdpe@t i period
period that is_shorter than a period utilized a base station in

convent i onalcORERIHdlé caperied 2 r?é’é%ﬁﬁ*s‘ﬁéhc@ﬁ élaélél ReEp@yiilizsibyd bgpe station

predet er m negl cBﬁJEﬁtxé)r?al# ful,dl@ %gdﬁa/ Iﬁefaﬁa&én%epm @asctéilgem &Obt‘édétaﬁmmed
mobi | e device 304 iIn e sleep duration of the sel ected

peri od. time is utilized by the sieep tuner 312 to hold the mobile device 304 in the sleep mode
for the duration of the selected period.
[0046] Upon waking, the uplink signaler 316 can transmit a signal to the base

station 302. In one embodiment, the signal can include uplink information. The timing



[ 0046] Upon waki ng, the uplink signaler 316 can transmt a signal to

t he base station 302. In one enbodinent, the signal can include
uplink in The timng 12 adjustnent det er m ngrr 3R 05647
deternine%ﬂ¢ %é&ﬁ%blle device 304 requires a timng upg te gaseﬁ55
upon the S|gnal sent by the uplink signa 316. Pursuant to an
illustration, the timng adjustnment determ ner 306 can neasure a

di fference between local timng of the base station 302 and tim ng
received ing Dﬁméﬁt%@émdet 386 2 lbehmng 1i‘jith1ﬁ6tﬁl@%vic§ 3@%&?3&& actirking
the timng a ust ment determ ner 306, the timng adjustne evaluator
308 can ascupdat brsethupgaghe pignalsentydhe wplink signal wisuagt togingHustration,
aspect, the,ti r i.red
o synchr on ra e SRk Bl R NELR é”a%fﬂ%ad’ﬁf%&[bﬁ“*’ﬁ% ! il
of the baseﬂ&ﬂaﬁmemnaﬂzozTMétthgmgmaﬂﬁumﬁhsm@nﬁramsmmﬁﬁ@mﬁammxmmcis

prepares a tijmn dj stnent onnand ased n.the vaI eva

Dy T he T m AR Tk SRS 4oy g DB JEils iR SRS
transm tter 38¢ Qarf astet i thnt fPripridicNG R HdlidTe AccHAMEBD tant &p&é’tetkﬁﬂbhing
device 304. For exanple, the timng adjustnent transmtter 310 can

send the coﬁ%ﬁ@e@rﬁVﬁﬁétome’cWe‘{a uergparef theynchionizg tdiimee ressived
receiver 318 ghegsaih ﬁl@qoéau rﬂnﬂgg %@JtHétbﬁ?enEtaWd mstuaﬁ%nadjmag-
For instance, the timng adjustnent receiver 318 can read the

downl i nk ph}rgmsualtercﬂiﬁﬂm@arﬂs@ tieing ediupigrcht contpandi h@mdg@d;%@&k@w@vaiuated
conmmand has be S t [

i ust et PRaS U LRERER UbiP opEe KR gl Eenl bpdtde Hota
has not i ssead, tht hémiag aﬁpxsﬁmamercoﬁikﬂnd:amﬂﬁeembﬂe d@ade am;l Hoaeearhple, the

nobi | e devi ce.304,. back into de for th d defined
oy the b edbrudmRaRaT oD oor e B o s A RS

di scovers tig4at] M ng Bl ﬁﬁﬁﬂ“%_ﬁ&]uﬁﬁl@mfbdmvéﬁm&@ﬁﬂﬁﬁﬂdf eanNtiegl adjimnent
to the timng adjuster 320 he tim ng adjuster 320 can adjust timng

of the upli AROBAREHasUbsSA iisHed. ¢ For ingancg) hettintpg 2digssRidccarE oY dicAly r?aé
one aspect, u &bk by Et s@k%vaﬁﬁné%d&aﬂnﬁ@rf%t%ng 'aauah@moﬁﬁ%d%s been

proceed mnth ot her data transm ssion lowi ng the timng u

1004811t is tramrmée@lppuhebams@@on B@Z ItfH@ tumhg nd’auSQOtat@weBi@ @S&ﬁ‘fams that
transmt an ik %:hé%k u%n%m contnpla as n o |sOfe Rt le%g ?q %lt%{aharnd
t han upon wakKi ng ong as 'such al>1s’ sen “once Wi

t he predet elpnimeﬂ rhahm cbem ook Mahlbltbdwséehpb‘yoddl?er axmtheoqiemmdaﬁgud by the

314. For exa th nal er 316 can te r|J en.t he
o | dlev, EERSGHAR (Tt NE B QRS GETBRESE THEar o r AP [Reumine
i nformati onagiiftheneanhhes, thecdassdstat beoRrditd tadgl hmargaédjﬁsutmzt)o The
determne if an update if necessary. In additional, the uplink

si gnal er 316mMihadingersHA0t cappdivst iR Hrthorpking %?@PP%thF ﬁ'é“%g agpstment
mode. [ 0049, .NOW.k T &ELdrdide E(Pm{:e' ﬁpecﬁ th@FhoBALIRI S 30k 8 RS&ter the sleep mode

comuni cations system 400°is Illustrated according to one or nore
aspects of thprosedd) veitt othi¢rsietagrusaissitin bolloysnacthe timing update.
[0048] It is to be appreciated that the uplink signaler 316 can transmit an uplink

signal with uplink information at any time other than upon waking so long as such
signal is sent at least once within the predetermined time period established by the
period configurer 314. For example, the uplink signaler 316 can temporarily awaken
the mobile device 304 during the middle of the timer to transmit the information. This
enables the base station 302 additional time to determine if an update if necessary. In
additional, the uplink signaler 316 can transmit the signal prior to entering the sleep
mode.

[0049] Now referring to Fig. 4, an example wireless communications system

400 is illustrated according to one or more aspects of the subject disclosure. The system



13 400 can conprise an access point or base station 402 that
receives, transmts, repeats, etc., wreless conmunication signals to
ot her bas /s (not shown) or to one or nore ter MpAakh 8, asid)sRS

t erm nal s%ﬁ %‘ﬁg}%ﬁs %08 The base station 402 can conpri se mﬁt?}plqe
transmtter chains and receiver chains,l3%.g., one for each transmt
and receive antenna, each of which can in turn conprise a plurality
of conponents associated with signal transm ssion and reception
(e.g., PprocessedSconPRL AR cEIHﬂ 514 %ls@mﬁe% 46eIROMLAYQ! Fansmits, repeats,
derul ti pl exers, antennas, etc. he nmobi | e devi ces 406 and 408 can
be, for exapigl avirakess ICQMWHWHW%H%W Pthplhb%és’taﬂplé\pf@who‘?iﬁrmﬁéIQﬁe or
contruni cal | RO RALGER R0 REL FORRILA G lOUE e SANE o B Ak

gl obal positioning syst , and/or any other sui

for communi mltlphgtrmmenﬁamchahesm BySEvemhdide, e g nowmdioi bacrhrtyan‘sme amb bctdcarc
devi ces 406 gnd 408, c one_or. nor.e ansmtter chain nd, a
acel vor onATRE: Sk ALTTEY F SrS FoRAIS PR AL RPETTE SopaRptp
(M MO) syst gighal Eaghsthibdrs Middt eceplieh I @£€] VRHcdhas,N niailaeaip rmﬁﬁpiaxers,
plurality of corrponents associated with signal transm ssion and

reception (demodulgiorscdegudiindexerpanfenasrec.). nlherpehiledsyices Hiorapd d0A ca Be
demul ti pl ex e [ Wic

ki 11 ed i 1 (e anPeeiiay R Tltpithts, WRRrPRAARIEL AN, doviocy
402 provi deha@bnhdwnm@amgoépvm&@m@ée f’adeaglpbarltpps:luo!ang gotyrsaphife, andén
404, The L o4 o8l bl foRri&l £ odfnBARG SEALLABSA0ALAGON! 51 ERNEHOAR
area, dependi’ng on cont ext nprove System capacity, an access

poi nt cover agdiladedces d06 bed Aﬁm%rctantcnmpﬁsb orreton rud traq:shﬁtta rhdiheandar eagver

Each smaller, area i.s serv by a pect.i ve .base tra er
Cobeyorom (B Mol of el Sau o SR AR BB S Sl RHGTON St Bach
coverage ar g@ansienenshid Neccin@® Rh40 Rhie ¥émpriera %uﬁaﬁ@t ﬁrdoi‘@dn@ﬁd ks,sodl&ted hage
transcei ver subsystem for al] sectors of

e cell is pically
co- | ocat ed WehHi rirepHBisger ednd p‘@F?WIOFoﬁegheP@é‘fSPOYS[GWﬁ/ E»oer‘FIH@IG’Ef'dS
an exanpl e, qa, SRS, @&Pfdlﬁ;[ﬁexe?éj%ﬁteﬁﬁas”%')l% WAL &Mt oAl &iAN
detect the cell or sector that covers thé geographic area 404 served
by the basetlstat i on 402. The nobile device acquires timng and
synchroni zatky of th n I
(SCH) . Subsiquehtl E%e %é{l%(ﬁ QI g[g%é%&a%%tghs{lsﬁain@g {éllé&t& gﬁ@@%{%ﬁ
br oadcast chavwenele be@I-ﬂ)arﬁcmmcgqumﬁus)maaetm nTlo reati ‘tmnll” E’m stianty 4 basan
illustration, st gnformatlon canjnc tatsIet. §%?meters t hat
define how PWH"‘%HH‘;% S FRVI BT Gl ‘3888§8“ &hd OﬁFlé’FQaEtSY TP RRAGHY> a0
syst em 400. addgs fovi doCerf@VireLcdhat Jakatnbd int@ Mulpiestal RF 898, OfhcA smailer
random access channel (RACH). The base statjion 402 can neasure

di fference BEgkeEhHdya resnseiarediisetrinsesivey saprystemiBly). T tfa‘é%e*r%"@a ‘é?ﬁ
the uplink changel g A6 ACGRES. g@&&@'d@ﬁ@nﬁ%@t pBY c&&&tmﬁkh@ec@&we%eu

The base station 402 can transm an access grant nessage to the
nmobi | e devi ¢he lase acksoinier fulesystent tyrvadlrsgetbismif t %aﬁhéltylaﬁailerrco -located within

successf ul l¥ea%££§h$1ﬂ§fo¥ﬁ1%c@ﬁcess probe. The access grant nessage can
convey uplink resource assignment and/or uplink timng adjustnent to

t he nobi I e gepsice. [ Oﬁaﬁkﬂﬁg & ait beanpié,ta @mbbite deivivg, audh ws twbile devodsi 406
devices can a1r1c? g(‘)% rcgns dgtgg‘ctﬂ?e cell or sector that covers the geographic area 404 served by the
base station 402. The mobile device acquires timing and synchronization of the base
station 402 vig a synchronization channel (SCH). Subsequently, the mobile device can
access and demodulate a broadcast channel (BCH) to acquire system information.
Pursuant to an illustration, system information can include a set of parameters that
define how the mobile devices should access and interact with the system 400. The
mobile device can transmit an access probe on a random access channel (RACH). The

base station 402 can measure the difference between local reference timing and timing



updates to mai ntain synchronization. In E-UTRA, uplink transm ssion

anong nobi |l e devi ces should be aligned to maintain orthogonality

bet ween t 1@ devices. Pursuant to the illustrati @priRadokss7ss:
0 T/US2008/857

t he nobiltewdg@?}ée 206 can be a nobile device that is not noving 7

relative to the base station 402, a nobi4 e device noving a smal |

degree in terns of distance and/or a nobile device that is traveling

at a low speed relative to the base station 402. In addition, the

nobi | e devi 6Qe#408 of At AFinR AMMNEF MRLERs IRVIELsdnhBY theSmbhiRIMSTE! YThe

noving relative to the base station 402 and/or a nobile device that

i s travel i ngasgt stefioni §#2 speEdnsTIhén Haelss LIHY BeFsaEg2toctha meRilcogevige on a

| east one ohofuRfl o"AMAAA! A IREIAD! ARGy RERLRM fUPHAL Srpe, T

mechanismto update timng o he no es 4 an

per - need updatces groharssgs caedostey ouipkhesohrdyy aoignpesteadl/orgunlingi mying
adj ust rrents,éig‘trmbtitl dev];.[:e when the base station 402 determ nes
the robi | e HeWFHEEE Pgllfdp?éet ‘W hg updates. However, the nobile

devi ces 406 |@03d] 408 t xpecahk liyitisiegmding adpgtmisngkRotdlRdichiznd tar fcqgirdsh@rther
forward |ink channels for tim ng adjustnents suﬁ;l%anti ally all the
tinme in ordepdaes tPdeatiE srpduayERionorr di-HitRg- P hh Fanspissiodsamopg, obile

the nobile devigesthaf ggdau%g&p&pwn% SRaliPP Wk cth the RESHIREEY ices.

updat e nechani sms. [0053] T eri odi ¢ update nmechani sns can_reduce

power consulRprsian tofhetilestipen iIndFignbbhd mobitadeyics 490 Gampria 1OBilQ devidethat
cost of incek L : : ] LJm

pdat es to. i GpETEHERr s A0 SRRRIR AT el Binb AR S Tk WM
ef fective, tdraspédistace snddefa melbilchdevive gimt spesciinDbi 4 Bwdeeed elsiveho s

bil e devi 408. T i.le device. 408. i . f t .
i ng.updaPes PRER Hon aoB B PRu i et So LR Sioe "ERI Povicety
transmts updat@entlp nidveng®hitive tdleNd becd@fioat40zhmdsanembbiéieneythas is

updates to the nobile device 408, Accordingly, overhegg is igcreased.
I'n accor dand@vilingrit driietagisect The Reseidian dP4riHATRIOY 46 &St g nd finer-need
timng adj ughaRO bScRLhidn PUI ﬁérﬁ)qioogsda&e&gcrﬁﬁghﬁtot SpdafdiimmeoNe kR aashile
Moreover, the nobile device 406 and 408 can enter a sleep node to
conserve powevicesnédperd 40f. c albeypeaneddenpdals Biselerismgrredyoss gyerhead by only
adj ust nent s. - . i i j

For 'a syst et Ui uldfhRIEMMHP REAE HIcite DRE SulufR) SflFRC e
un- sect or i zesbbileldesicedoruot amity uptides. f Blohowirnthedmsigitd peviimn 406 dndr 448
systemw th sectorized cells., The ter acce oint’ and "base. .
Station is URGHGRRE OCE AoKor ™ TrBHnE Y TR hdr savbils 1S dming:
as wel |l as adfubth@etsSduBéthrdally DAt thS €imeeis @deebl receembgaER cohBind8ing
"user" and "user equipnent” are used interchangeably, and the_ terns
"sector," "apedss pisnite meRiledsyice 19p and AP capsimg) ggger with per-need
i nt er changeabliye nRciHAlWIsNg access point/sector is an access point/
sector with which a term nal communi cates. A neighbor access

poi nt / sect ol0§8] an acbs serprsineydstecmenhanismb cithiedhceapavesr gprrampiien apthe
i n comuni cagj Ref @k | i gS. .5-6,. nmmt | OO
el ating t o B agss TR RS a0l & b ks P e I8 IGRAL O Ebese stipn
and power @3 aptrsmittiming|dpdsits @t @dmobife desjcet oncepaveposeisd.ofHowever, to

sinplicity of | angtion, ,th odol ogi es _a hown and descri,bed
26D ot os HrTERPE) By Rfhaa i Sogteh R aRar D667 wih e S a Sy EREY brRe
met hodol ogi e®gamae abilt deditethsnqiiie nwrd Geqeht AGing, updSes HER ndbIIS dEmye,
in accordance with one or nore _enbodi ments, occur in different orders

and/ or concdfPertqwevel the teshaptionetQ? Fansmits HadatesHaibe BRRIESEss ot the

herein. For sexampleendhasardhdd lethd hobfle dalite Wok! WREGHBLRNGvaMEad is
appreciate that a nmethodol ogy could alternatively be represented as a

series of irnnw@eased afledcerdanes voth enverspect, Badhisastaiion 405 can gankiniy FHaning
Mor eover, n%rdjugénjlenl[sl J)nugtn{o%gf?e(a &?—B@ed@%isbtg lre(%&glorvglfﬂez;cf? fvfgpéo%@? Ae Robile
device 406 and 408 can enter a sleep mode to conserve power and periodically awaken

to check for timing adjustments.



16 transmtted to the nobile device. Pursuant to an illustrative
enbodi nent, the timng adjustnment can be encapsulated in a timng

adj ust nmen %Em& transmtted on a forward |ink chann w
referri ngw(?) I'g. gj@ a met hodol ogy 600 that facilitat eE&E’H%@QQ‘\?ﬁ]’%
power while acquiring timng updates. Iy accordance with an aspect,

t he met hodol ogy 600 can be perforned by a nobile device in a wireless
comuni cation environment. At reference nuneral 602, a sleep node is
entered. Fofygsgst ancefheateam%deg HRYES heRth BRY e fed!BLR HRES 4 with
conserve power ‘and naintain only a mninmal anmbunt of signaling ]
required tosaceriacheadlscesellta amystommwith wasdctomized sellsmFonrlarity thedpldewing
nuneral 604, a.determnation is.nmade.as t ther a_sleep.t,i e
oxpr 1 od. PUPSEARCTS Tt e e E R AR Ty a B Milmace Rty R e
for a predeitetish’rie dsanpenoticadly foi Befixclfstdtibe tiut adete n netiedasawelling adixed
time has not expired, the Il e device.continyes to sleep at, .
el or once. niGRIEGe el e Sk B el 64 CTOTIRY g
that the tigREiciiageBKRuhiehe t4hR “FRINOIURE P RRO i OBEStEHdT kLIS ferae
nunmeral 606 where the nobile device wakes up. In accordance with an
enbodi ment , intgiehanetsiblie NEQivELE acresn PRING/ECCESIY Pk 2GoRFsoromit pestor atith which a
reference nyngral ct:cﬁlq)rﬁuni@&t%{ el Gl BR66 LUOE" glnt/@&ft)br it bn 'a§ce§§q§ﬁ}§t?sgcto%with
whet her or not a timng adj ustnent conma i's received. If no, the
met hodol ogy w6038 arterimunal $s riad ir @enencéionuner al 602 where t he sl eep node

is re-entered __J1f a timn diustnent co nd 1Ls..receive t oo s
ot er ence nifiShi  Godt TR ReFisS P s S aOTER oeRutE R A dpB plintimine
nurmer al  610coieit evhilpl redicidgl Siefighatl Inddjoust combuaptor dendiastwitddn Widle, for
ti mng adjustnent gonmand. 10058] 1t will be reciated that, in
accor dance wrﬁ)aseéﬁéswm_@fl &1%%@?@5@35%%? ,?%?r@r%ﬁ%féﬂgééaﬁ
be made reggadfk R €8B! BriEH LB Aindersbo6& Rnd appeciatc@ 6L thhittHddoBgles FeNfbt
adj ust rent need, evaluating a timng adjustnent values, etc. in a
wirel ess cohmifd dat thersdereetresth Hissares 89t beay, TARCHRIERNCREYEh PNC tofgmore
termto i nfhodifiens! AUl BNERerchPHERS HARE'Bhéichly Wi ARASRRSHGH chat
reasoni ng a out or it err | ng states of the system~ environnent,

and/ or user siovomnal dstribefl hoteser batdxemsleathosagilladed the at ewiénodersiand/ aod
data. Inference.can,be e oyed to identify. a specific nt ext or
qot on. o SBNCERarth & RPYTSe! Robl Bt Bt PorebbRrtaris doxHen of
exanpl e. Thentérdleeeases Gafvelns speloddbilsiagt digeriaMar&vet, et loilipstiadddi 2013
of a probability di stribut{%@g over states of jnterest based on a
consi der at i §HYobe detred g Hrt ¢ JRBQMQlogy oy agPERNfe fafh pRe or more
t echni ques epBbaMRRsf or conposing hi gher-1evel events froma set of
events and/or data. Such inference results in the construction of new

events or at056hs frohwmaingeto Hig. dhslpsimded 1572 cmethiodolenyd po} thatolagijtates
event data, -her._ or A 1 el i :

Compor at - py SLREiEtimble et 43 AN SoBRENRORGS (BhAf B pZo with an
sever al eventpeandheatahsbinpyesi0 ca038] potomdd My kobma dat@mnpines windesr

nore met hods _or systens present S L .
communication environment. ﬁgreference numeral 502, uplink information is received.

For example, uplink information can be received via a transmission from a mobile
device awaking from a sleep mode. In addition, the transmission can be sent while the
mobile device is in the sleep mode and/or prior to entering the sleep mode. At reference
numeral 504, it is determined whether the mobile device sending the uplink information
requires a timing adjustment. Pursuant to an illustration, local reference timing can be
compared to the timing of the received signal carrying the uplink information. At
reference numeral 506, an appropriate timing adjustment is evaluated. For example, the
timing adjustment value can be the difference between the local timing and the timing

of the received uplink information. At reference numeral 508, the timing adjustment is



above can include making inferences pertaining to determ ning a sl eep
period. For exanple, a hopping pattern can be sel ected based on

[ nference%m%{]ﬁ@ﬁardi ng past sleep periods and/or pagtriokiostesrsss
adj ustments, such as the situations in which a nobile device travel ed
rapidly in a sector and required nore freequent adjustnents.
Additionally, inferences can be nade with respect to determning a
need for a timng update and/or evaluating a tim ng adjustnent.

[0060] Fi 9. Fakstni@dl fol tht phdbakidePicef parsiBiith @ndaNdnGalve O8bddidknt, the timing
facilitates acquiring and utilizing timng adjustnents. Mbbi fe devi ce
700 conpri seduamericednvey cr@psilaed ip aclimipgsadiusimeid onfpggg trgngpitted on a
i nstance, afgr%gﬁilmcﬁéﬁn%nna (not shown), performs typical actions on
(e.qg., filters, anplifies, downconverts, etc.) the received signal,
and di giti zé5Fhe condowircieethgstodrial 6,tomothibddlogys 60pihes facheaed weseryig
can conprise a d dul at.or ..704 that can _denpdul ate received s S
Snd brovi dePRENTID SOk 660 Whlesr B -RERA PhEef FEERORS ITRRE,
706 can be 80PéRARSREbmMERIAIVCAEEHdRvRBS ¥ Hirbgsd ddhonumdation chvdoamead Ay
receiver 702 and/or generating information for. transm ssjon by a
transmi t t er refagncegugierd 88%drsiqen £10de FhEntErd %Hé“%ﬁ"“cﬁﬁ’rr@o@{?rﬁgﬁlﬁ% ATSCIgR

mobi | e devi ¢&1efQ0noNY Qns@vPpBFES QT mali@din RAINa RaInA &Snoulf 8F 5BEAIRE
recei ved by receiver 702, generates information for transm ssion by

transmtter reEuged dmectein raceesh $0 gneomBRUmEtieon cospBneft scforngeobinwsalddsh ee
700. [0061] L] vj.C Age t I ri

that is operIX%'? ]Hl/lg t%%c%su%laé%gf ggg"r" oceés%)(rg[%%g}{%érﬁgﬁgtgh%@%gg[ﬁngl'g%l}%pg%tag
t o be transiiustr&ihn, thecdéepedodial anaintahed fatad padetehateddnanavitimablithe

channel s, data assocjated w.t.h anal yzed. signal and/or interference

St rongt b, i AFOPRETGH PRI CEATe JA8 A GOl PRANN S vicsonipes GRS o

the |ike, apde@fde Rinked] 6901 IR @fdrdhlce homedaDE0H, Qs @stintdd the the Ghanhsal

and comruni cat,ing via the chanpel. Menory %08 can adﬁi 6i onal I% star.e
iTE é e

prot ocol s aftlitsd, Hiegeethepmeeyagiberosewly ireliraast PHEeieh 0Nty the mobile

utilizing agehanigkes(€p.91n REIARMIBNALPRRBHdinfeARIE HLIAABHee Bhfsnlits
[0062] It will be appreciated that the data store (e.g., nmenory 708)

descri bed hepkikningamatien ef nefrsenog obaeial €0GreAb raferencerioummesil K084 & inghepkad,
or can i ncl l.at . i r

1 et rati of ARES S b S BRRATK I it e BRAR Heneb e B lolomy g0
read only nestomy t¢ R&e)encep nogeamdid|vereROMe( RERPMnodelie ct-erterad.| Vif a timing

progr ammabl e P electrically.erasable P ( EPR&% or

P aoh roror JUOUBIAL FPaT it GRS T HTEE AMTGH athe d FRBH oERA
which acts asocexds@b Rbref@Giiench® B0 WhelYupial tidfing ik beisttiaht@rlaatdwibthe
limtation, RAMis available in many fornms such as synchronous RAM

(SRAM), dynaies FAWIPERRARY M8 nchr onous DRAM ( SDRAM), doubl e data

rate SDRAM (§¥3g] SDRAM, wﬁpbégﬁ\ﬁ}l‘écim%ﬁ EREAMancoWRENbhd or BRAMM aspects
(SLDRAM), and direct Ranbus (DRRAM) . The nenory 708 of the

subj ect systdesesibecth derpin, hindkserioss jqan ebrd athde oregofipei ddermiping cutslepi negiod,
limted to, [AGSSHB A, Qhifher Hbda2BlSudifB & %irhe TETREEnt valucs, ctc. in a
wireless communications network as described. As used herein, the term to “infer” or
“inference” refers generally to the process of reasoning about or inferring states of the
system, environment, and/or user from a set of observations as captured via events
and/or data. Inference can be employed to identify a specific context or action, or can
generate a probability distribution over states, for example. The inference can be
probabilistic—that is, the computation of a probability distribution over states of interest
based on a consideration of data and events. Inference can also refer to techniques
employed for composing higher-level events from a set of events and/or data. Such

inference results in the construction of new events or actions from a set of observed



[ 00631Processor 706 can further be operatively coupled to a sleep
timer 710 that holds the nobile device 700 in the sleep node until a
predet er mynedob i Passes as described supra, for instapggsbasSsant
to an illustration, the sleep tinmer 710 can maintain a tiner

mechani smthat expires after the predetigrm ned tine el apses.
According to an aspect, the tinmer nechanismcan initiate (e.g., start
the cl ock) when the nobile device enters the sleep node. Upon
expiration @fentshgndfdreffred VBt datd), whdiBerr@bidiahdante afd Qosanc@akdic
and determne if a timng adjustnment comuand has issued from for
exanpl e, a ismperadpEaximiy, gndcdteticn ghe @yeals Ak A48l @met e o of veterap gent
can read a i.cal access channel to receive a timng

adj ust nment %%Pn%%ag%ﬁﬁegl ssued. [00641Mbobil e device 700 still further
conpri ses a[0¥69ul at orActbdlimned tu ansnplet @ dlBotchatthpdspresyistoms| yresented
nodul ate and_transmt gi n@l S .10 for inst ange etaml?r%geasglﬁ%ti ONod. For
anot her nobf1%¢ $&0ipaude Paking fpIElFRess Regafn O J4emINRE #3009 ARt (o,
716 can tragsmiple, Whdpplag prtternsdni iNsalddtddebabdiommiditiefeed @vdde Gegdddfing Hadtn
a sleep node, before the nobile deyvice 700 enters sl e,eg node and/ qr,

i nmedi at el ySIEPOPFrREK PRAOT Rtk tpiEAKlsEReriH ST tAF S1aan e PR ¢arspile
coupled to @efideMBQcRE] HPIBY 012 LBASr GAR tdAGH&RSBore” GdYERL AHEHRENts,
configure uplink timng utilized by the transmtter 716 to transmt
the uplink Sdditiahdgly. Ndetoress wan be mede exdnishpect hictarpiiinga desd & a7igping
can receive [ ' : m]%q] froma base station and the
timng adj ugﬁdeatrtééﬁfg)gggﬂh% %@ﬂ%?l n tg?th‘i ng based at |east in part
on the receidosd] ti m nBigadjiust iertatioomimnobilal dehive gho dep Farilsgeascqbiringg

separate fromthe .processor. 706, it,.is . tq be reci ated that

= bep t 1 mer S xR ARG A PRpsy oS it ARDFSESAE  ghler 702 ha
nodul at or  7ideada Rgnpafibmpfortifgare 08 esste afEno (noNthéwipl Perdrasespiodls
(not shown). [0065]Fig,. 8 Is aj} i IJﬁustrati on of a sy_stﬁfm 800 thcgéi.
facilitat es2&iPRP QBL$-Sg LGS ARHATEE: 4O ST TS @& MPR EFCEVRT Hgntiptid Beitizesy
upl i nk changgl $, &%oRS eI nk PE S bBkPSathplebN R cockver TUS LATRBRNISE © Bthd o704
base station 802 (e.g., access point, ...) with a receiver 810 that
recei ves si griakqnsdenfadolateoisecivad sypybelsraodipravidecthers éas 2 godesspr Ylogir ghannel
plurality of Lve , ] I hat: :
transmts tSSt[rﬁagl%g'neP%r@ éSrgrlt;)&?Zéérrgg'?Ibgaéd1 Sﬁgésé@gg@k%%fé%gﬁﬂgﬁgg a{rrll%'r%mtltlon
ant enna 808 receRzeéby excei8d07(Qandfve gaicwing nffommabn or tfangmissiec ey ¥ gansmitter
ant ennas 80 nd is o tively associated with d dul at 81

Chat donodul esPPEsSTyR PN Al Pomo LSRN Sy oo Ce Dy o a
anal yzed by paocBésoc af&ohofhlbnilhads GEpriReioni fickiaed tiyy tri@ier OTES S B¢nerates
descri bed above with regard to Fig. 7, and which is coupled to a
menory 816 HHETNEIOR RSTIMEERR Y HRPBItEE A PBd Qttiolaene Yy moTE cgRapnents
(e.g., pilotrpshiiengtdr mgd/ or interference strength, data to be
transmtted to or received fromnobile device(s) 804 (or a di sgarate
base statiof0qdbt shoMepile demige or00angn sddidenadlyi ceppresei mewpyat/PHrihat is

related to f i i.Q 11,00, unct i . forth.
ner oi n. - pr oSaeedfe 6ol (RcrBUP1ACIAARR R Jold L Wikl lbived
det ermi ner &8, itfatmatian relsicértd availdbfe cobndle dheyhsesat8d4vithegnaiyzed signal
timng updates. Mreover, th rocessor 814 can be c led to a
R A A e T L RS R SO RN
commands t hafie lﬁl{éﬁi@ﬁdean%/idmdﬂ guiehicmhihaicieavt &6nmdfds ackemneiang coamiheating
identified need. [0066] According to an exanple, the base sta%qn
802 can recéid &ceimfl c MIBHY f {08t ainaddionly Sidip iTPiecUe FRYes AR Y
can determ Q@so@ia%e'dr@iﬁgesﬂﬂgﬁﬁ%aﬂlﬁ&%tifﬁ%gta%aﬁﬁy [£E, rRARE B0, Edpkeity
comuni cation. For exanple the timng adjustnment determ ner 818 can
conpar e | ocdksadegtep.ence timng of the base station 802 with tining

included in b recei yed COMBIRLEAL B tHoURBLINETE!sY, midory PIoBN Kescribed

herein can be either volatile memory or nonvolatile memory, or can include both

volatile and nonvolatile memory. By way of illustration, and not limitation, nonvolatile



20 base station 910 and nobil e device 950 described below. In
addition, it is to be appreciated that base station 910 and/or nobile

devi ce 95Qy¢ s Si¥,0y the systems (Figs. 1-3 and 7-8), poygsaopsnsisss
t echni ques/con?l gurations (Fig. 4) and/or methods (Figs. 5-6) T

described herein to facilitate w rel essi8conmuni cati on there between.
[ 0068] At base station 910, traffic data for a nunber of data streans
is provided froma data source 912 to a transmt (TX) data processor

914. Accor dingghohP o 8Xa8P r8ad AN nfigtody SROBN ﬁa@amabreaamt@a@m,

over a respective antenna. TX dat aﬁﬁrocessor 914 formats, codes, and

i nt er | eavesclerecallyamegremaabls RAYISERR BB eelcarically sasebhle BROIM EefelB{gM), or
schene sel e t t : i R Aiﬁgo

The coded dg%%d?%@&géEﬁsigg['?arﬂ%rtﬁélggﬁmégﬂu%re&% t iag‘%ggglgg%}fﬁ pI ’of@gﬂ‘:h
dat a usi ng et hogotelal Lzadguemeyrydi By siagrofrilistiapbeendgo( DEDMon, RAM is

t echni ques. Addi.ti.onall or alternativel i t, synmbh

oo wGEE KRG s o R S bino By RAN (Al B R AR A,
(TDM , | ?)r C@fﬁhﬁh&%sSﬂ)QHMl(B[b{k @Nﬁﬁ@:ﬂlb_(e@w ratel’ BBRﬂiM (IDDHI?SDRAM), enhanced
typically a_known data pattern that_is processed in a known nanner
oo b aOBAN, R, Stacalins ok Ral LSEPRARD. chisa i, BemBHo R AM
The mul ti pl gxeRlaARD! OfrhansknsRHe@dsdat fel QibjcBREtART Bnd WeBREY GRMBRIed to

nodul ated (e.g., synbol rr_apged) based on a particul ar nodul ation
schene (e. gcompissavifhquhbeies Bmited ok Bigsavand @BPSitpr suifakld wpes plememory.
phase-shift ing ( I.f L0g( t-upe
anpl i tude n{)d(?ﬁ?'at i On%ﬁ*@@ﬁ&ﬂ%g@ g ﬁlggéﬁlggc%%g}dgn? %F %Q’? J%%ta gll %P?gg%?g
provi de nodtHaaheldnths ymibdE devidhedOdattiee stetpenodeodttihg predeteimoetitirat powesfasr

each data streamcan be.determn by jnstrugtions rformed or

bt ovi ded by PRALES RrPo8e o) HReeRb ULt T ETHEET SRPEFR 10 5o
streans Cﬁn ntaméﬁ? oy i titest mmc)taalnﬁﬁ( MldVQ)@ifiI@@ mglr\zheaﬁedetdﬁnﬁi&dcamf elapsaer
process the no ation sy s, (e.qg., for CE . IX M processor
920 then pr SFFAUREEIrahBHEfa P&ﬁwsv%ﬁlzﬂmsgwea{%atﬁée-mstﬁ%w ghgo the
(TMIR)  922a,{0Wghcd2Rkrs the YR AR, eﬂfﬁ@[@'eﬁﬁﬂiﬁ%n oPtMsNE) RIRE €46 0The
920 appl i es beanf ormggQM| ghts to the synbols of the data streans

and to the mebdadavice 3R wan ewakneansydsomine ifoetiming pdingmint eunmand has
[0071] Each ty, SiEl %ﬁéer gggge\gf%iaﬁnﬂc&{@gg%ozﬁge@wﬁa%s&%%de}égr s

streamto provide one or re ana si gna ther conditions
(e.g., anpl rdadedast bhysicet scceantannpbionventes)tining adinstinogt comgmeat sf issmed.

D ov 90 < TRASP" oS BRI AT PRSI VS P g

922t are tr ansmitéred 6f th@nreditciantemoasiatd 24a tbhsndiuglan 24, for instance, a base

respectivel >:gt'::xticm, another mobile device, efc. Pursuant to illustration, the transmitter 716 can
transmit uplink information while the mobile device 700 is in a sleep mode, before the
mobile device 700 enters sleep mode and/or immediately upon waking. The processor
706 can also be operatively coupled to a timing adjuster 712 that can increase, reduce,
and/or configure uplink timing utilized by the transmitter 716 to transmit the uplink
signals. According to an example, the mobile device 700 can receive a timing
adjustment command from a base station and the timing adjuster 712 can adjust uplink
timing based at least in part on the received timing adjustment command. Although
depicted as being separate from the processor 706, it is to be appreciated that the sleep
timer 710, timing adjuster 712, demodulator 704, and/or modulator 714 can be part of
the processor 706 or multiple processors (not shown).
[0065] Fig. 8 is an illustration of a system 800 that facilitates evaluating,

transmitting and receiving timing updates for uplink channels as described supra. The



21 [0072] At nmobil e device 950, the transmtted nodul ated signals are
recei ved by NR antennas 952a through 952r and the received signal
from each 52 is provided to a respective recepypisioRiRss
954a throxgﬂiogggfr%ﬁ&ch receiver 954 conditions (e.g., filters, >
anplifies, and downconverts) a respectil®e signal, digitizes the
conditioned signal to provide sanples, and further processes the
sanpl es to provide a corresponding "received” symbol stream 10073]An
RX data progResPgooRhpeiast d 186L ket (PLOGESRSs bditt, NR WilCLicv e der Y g
streans from NR receivers 954 based on _a particul ar receiver _
processi ng Yeeeikes vgnalEofrpmene @& maTe mebile deveprs 8 ieneise phugy oRsecayea
processor 960, ¢ I dei ; I} gshied
Synbol st r eansia SAEOREA GrEmitef sk B TSRO EBRE BB Gk
processi ng 83 Roughtarapsnoic esson 89080REeIcoAPd eamemtaveyinfoomptivat from receive
performed by TX Miy&, ocessQr 920 and TX.dat rpces 14, at e
Brat fon arotigtiar iRt S eRediveBrgs et S A A RiRIaNE R PlaghRS
precodi ng nRksived infortatibi. ZPe@sdulitsd saniasds alavelyzddusit & erocesssoRidsBstrcan
970 can formulate a reverse |link _nessage conprising a matrjx i ndex
portion an db‘_*aS‘F’élﬁT(tO\/fg? BECHEPT (?eé‘f'ﬂbg? @g‘?“?] ‘Wilére!gé‘ifiet? 52@ s ?ﬂ{jt ‘ﬁ%’ﬁg étsg‘ié’ueléﬂ
conpri se vagj QUgerhotP 88 60hat HHRE TRbIRMn SR RTediRfif® ANIPHaC .5 OPilot

link and/or the received data stream The reverse |ink nmessage can_t))e
processed b§tragthendir antpifgers soengizglataei heHraapmice ée ey (peejved Homingobile

data for a ngg t r C. | af:

by a nodul a? or g%o@“cg‘ﬁd‘? td?%%g%ngafgts?@r?gng tg% g?s Q&@d&’ﬁggﬂgﬁg‘gﬁ%@le
and transm tifethabiac kelsted baperfetatg die SdDus aflHiF Gind Aindvmsee seit fatth derein.
910, the nodul ated_sj gn from mbil e device. 950 ar.e recei b

ant ennas 92 focf:%ﬂrdlsﬁ 3?1 y cro&glg?\f&as figyne aﬁ%‘%ﬁ?é‘?@ﬁmﬂ?f §ﬁ? it can
denodul at or a@4Rain aNghoPil® E68&S B0 e @uilXimiak aippites eMedovad Zhel rossioraat
the reverse Iink nessage transpitted b a%gigée devi ce 950. .Furt.her,

processor 98t ReAPUPLE Ebsimingadaiiments et ¢34 ggBeraE HIHES HHpsupent

precodi ng Mg hin%ndsQhd $Bd O fimHHRlFinibbik HQvi&J‘EﬁMth%é’d}ﬁfﬁF@@ Mg idnBFiE e,
[0077] Processors 930 and 970 can direct (e.g., confrol, coordinate,
manage, et cl0066ber at i Heroxdinhatre &t ardasmien 1 hearfssrospticn f&di cangzeeive
respectivel ; i pr.oc 7 | :

w th memor y PIBEEEERY KSpPARCE ARLS pigh 20 SRRl O, AESATNSWCtnie
930 and 970update ateddopthefderite 804fpetedtonchs coromdeicition. fioeguanply taEntming

i mpul se response esti,TRLes oo e, Upl |9 ARd. 42Nl Dle oL R3REGA SIS

with timing included in the received communication. Subsequently, if uplink timing of

the device 804 requires updating as described supra, the timing adjustment evaluator
820 can generate an appropriate timing adjustment command. The timing adjustment
command can be transmitted to a respective mobile device 804. Subsequently, the
mobile device 804 can utilize the timing adjustment command to update uplink timing.
Furthermore, although depicted as being separate from the processor 8§14, it is to be
appreciated that the timing adjustment determiner 818, timing adjustment evaluator 820,
demodulator 812, and/or modulator 822 can be part of the processor 814 or multiple
processors (not showmn).

[0067] Fig. 9 shows an example wireless communication system 900. The
wireless communication system 900 depicts one base station 910 and one mobile device
950 for sake of Lrevity. However, it is to be appreciated that system 900 can include
more than one base station and/or more than one mobile device, wherein additional base

stations and/or mobile devices can be substantially similar or different from example



22 [0078]1t is to be understood that the enbodi nents described herein
can be inplenented in hardware, software, firmwvare, m ddl eware,

m crocode,w@hop@A¥soeX DI Nation thereof For a hardware i FplpRIBRER7ERN,
the processing units can be inplenmented wthin one or nore
application specific integrated circuit® (ASICs), digital signal
processors (DSPs), digital signal processing devices (DSPDs),
programebl e | ogic devices (PLDs), field programmble gate arrays

(FPGAs), pr egRssifilon, 9WOMMd elobRE Slevitt O50-deqibe® HeRfs, TH128:@PH,0L €5 IO,
ot her electronic units _designed to performt he functions descri bed

herein, or APRIBHHEHAT dase ﬁerrf@o? pEstronoRikndeviee 2ot GNP they gystems
| mpl ement ed (s SRt NAT 6.8) f 4 El‘iﬂ’n‘ﬁi Scorfe [(Rig0T4) Mnb/oP GRG0 p(l'l“«%f%f%
code or code ¥ Se_gnénts.,? 7 ca costggr g }ﬂ‘élirg ag m)achlgﬁe relgodgb e )
medi um sucldcwsbecllgir@nag’recmmcpwnelnas commpoitetigedmsietvegn. represent a
procedur e, ction [0 oQll r I, - .
subrouti ne, ?Oa66§8dul e, A%iﬁdsbgg t?@v%r% gf@%ﬁ%g%fd igr gf%aré@?r 03?5%‘%% e%ngsn%ipﬁogtuliegn
of instructifionsa dhad sowtd OC2 Us @sirammifd (TI0Y date Siradessveritis. Acandieg to an
segnent can be coupl ed to anot her, code se nt or a hardware ci it
by passi ng SHEUIR. CERAIEA HEFSI o HeCROMITOMCHST & GURENE TR aret At
Or NMenDry CoRicedbs 914 NhARIRL ¢dA8s, MIIHIRRETes Mal @ITRE ek s@@hdba®lCon a
can be passed, forwarded, or transm tted usi ng any suit abl e nmeans

i ncl udi ng meABEylassesingsghempreiosicd fordbalidalg, strewh nprpide poftyd daat wor k
transm ssi OEOGSC? | bedoﬁﬁguﬁ% dgta f LR Gt %Lﬁg@ﬂ%@&ﬁ%leﬁeﬁ%lm pilot data

t echni ques rein can e | nplenente nodul es (e.g.
procedures, ufuugl otthageeal fagmlesy diviyion hmﬂtlm@mrig)&OﬁDMthbhmquq%o Aslditionally or
descri bed he oftvvar odes. ¢ din

and execut e & %g}a bvegrcg%es r%t S Ef)é)?s can be %re(rl]uepcyc gﬁ‘" $n mul é"%d QMV& %Iﬁle
t he processdivigsn emttmierxaﬂ (TDM)her ecrcteaeslsmn mulﬁplmdcd@ma)s eThé pﬂanddme is
comuni cat i veI c{mthe Eocessor a vari ous neans

e R 3@] IRUPRF AR R RIOCESEHING: knpgn e Pgen e ugedsat
system 1000 Iﬁd@)ﬂé dbkhbé V7LD delimhiR GhAHe ISR, STROMERDIKE pitRlahdkoded data
timng. For exanple, system 1000 can reside at |east partially within
a base st at ifineachuigfy gregmvsascbe wodulated (¢.8. spmbRl mpnpedk based @ntshpgrticular

system 1000 S i ; )

be functi ong?(ﬁb[ ocllis t hat gﬁ‘%p?‘e%@n?%gﬁgﬁgﬁéﬁf@%@é%ﬁ%ﬁtﬁggﬁﬂe%ﬁ’@t

% ggeesolr ¥ Ying\aQBSKbqumatﬁ-sha& ikoying W%P @é—qgadr?tmer aroplitede. megsl etism
inclu ic 0 ect.nica n

can act in i@n?‘#@? ton Sel%ﬁ djf(‘i&?‘%é?ta Stlx%at?blgnpgmilﬂf)? RS 5 ]thr‘l'%ata

electrical caspaden ahdimodalktiog fdr@oh aaal eepmmatddeafetemingd by ms’cmctlons
pr edet ei m ned er| od of C&%[ggﬁ?passes 004. In addition, the | ogical

gr oupi ng 10(5’2r oA 08 RSV IP¥et 1i%al conponent for
[0070] The modulation symbols for the data streams can be provided to a TX

n

MIMOQ processor 920, which can further process the modulation symbols (e.g., for
OFDM). TX MIMO precessor 920 then provides Ny modulation symbol streams to N7
transmitters {TMTR) 922a through 922t. In various embodiments, TX MIMQ processor
920 applies beamforming weights to the symbols of the data streams and to the antenna
from which the symbol is being transmitted.

[0071] Each transmitter 922 receives and processes a respective symbol stream
to provide one or more analog signals, and further conditions (e.g., amplifies, filters,
and upconverts) the analog signals to provide a modulated signal suitable for
transmission over the MIMO channel. Further, Ny modulated signals from transmitters

922a through 922t are transmitted from Ny antennas 924a through 9244, respectively.



23 determ ning whether a tim ng adjustnent command i ssued 1006.
Moreover, the |ogical grouping 1002 can include an electrical
corrponent Q@ioﬂgﬂﬁgﬁtl ng uplink timng based upon the i $sHgeobd/ss8
adj ust mrent command 1008. Additionally, system 1000 can include a
menory 1010 that retains instructions fxdr executing functions
associated wth electrical conmponents 1004, 1006, and 1008. Wil e
shown as being external to nenory 1010, it is to be understood that
one or norej@f2jel ect rAtCrﬁdzbﬂéQj@féQ@B@ Shd Q84 mitlA0Gedudnel 0% £3Re@Xikes by
wi t hi n nmenor 1010 82]Turn|ngto Fig. 11, illustrated is a system
1100 that eValnigres ¥Rg thronsh R5es apd ﬁh%gecaﬂpéét%hﬁgm ich AR B3 i5
comuni cat i r r a ioQn,
robi 110 dovi B dBf B feepdRed HCh T 23 o] oo T100 e o
functional tiwitloss (hat fittas, mepifes.emd d‘owmcconverts) 4 reppastrensigorlbyigiizes the
processor, or, .comhi.nat i on the m
1100 1 nol uaega R el ARyl 6t Elbectpfiose b MBS o RLe
facilitate ayedsptaidmggrédemeﬁfgsy@d:jouﬁtdmnts. Logi cal grouping 1102 can
include an el ectrical @%)onent for receivi n a trgnsm ssi,on, from

waki ng rmobi [W78kvi ce AR 4T dRisr BBGSFOT gFaé’aTe &ve pf dgocLip e received

i nclude an @&mrﬁﬁ%sm RlcefvBis @Iﬂtﬁaéeummg pdrtitulle WBKLEI prvesin
device requites a timng update 1106. Further, ﬁgcal groupi ng 110

can conpri stechiiqed &cpravidsl Neoidplestedit SYIB‘?OleS&I&PfE}&t iRG date ipRgeggpor 960 can
adj ust ment ﬁ@ﬁ d&eu fi ﬁ‘ﬁ@{ﬁ'ée'?ga@gt}d EcddOBich h&Fégpé)&ﬁb%PstréaﬂlgtbCE@éov&r R G

1102 can inc ctri¢ conponent I'ssuing a timn
adj ust ment datfieritke date stremwalltiepgoaasiig) by RO 1l6ta pAgtassor Bdhis Icymplsgnsntem to

xeouting 1 HEOTRESLERde) MUER GioPoPal A ooy b HEhO 24 g s

1108 and 11%0p. Wil e shown as being external to nenory 1112, |t isto

be understood that electrical ¢ onents 1104, 1106, .11 d 1110
can exi st Wwi@¥fth nemorypracessr 9f @ggrspwcaﬁweﬁse&we éwrs ng,pgiix to

i ncl udes exanRlees duQBEatve TPLELETROMIR TS canl forhSlateAfre G 1HR m&tSge
possi bl e to describe every concei vabl e conbi nation of conponents or

met hodol ogi eemprvngrumplsisdsdespotwscni birenk vahe rattisnenent i oned
embodi ment s ()L‘oone Pile PLALDAY Abdshde a% Edh E%?pr?sétvaﬁﬁﬁ(s g&bgg?'iﬁn{qﬁ%ﬁa

many furt he;[ i nat1ons and pernutations vari ous odi ments are
possi bl e. Ae:crgardﬂmwglleworrtrﬂnmlccaaem tink edd/entedicoevidsdada etrdant. edtledevese link

enbrace all such alterations atl ons r| ation
FaCl So e i el i 4 ra S R K dof s & A i YRR hRE B R e
to the extemdr 4 hahbdr e dhtersr%amsﬂ&bmdeeaata sGurtts 83k, invdalatddelry 4 hﬁddletoaBB@d

description or the clains term]j ntendedto elnlusiv.e' a
manner si ni FaRd 1?‘8“@%&“@%%‘?%‘?“& j %35‘155‘11"166’1%?1@?1 ﬂ@“k tp dase Station b1

i nterpretedyggp enpl ﬂygﬁe%%u%n@rl@,ntﬁé tidR0RtedWHdls BorR nfdbatk Mevice 550 are
received by antennas 924, conditioned by receivers 922, demodulated by a demodulator
940, and processed by a RX data processor 942 to extract the reverse link message
transmitted by mobile device 950. Further, processor 930 can process the extracted
message to determine which precoding matrix to use for determining the beamforming
weights.
[0077] Processors 930 and 970 can direct (e.g., control, coordinate, manage,
etc.) operation at base station 910 and mobile device 950, respectively. Respective
processors 930 and 970 can be associated with memory 932 and 972 that store program
codes and data. Processors 930 and 970 can also perform computations to derive

frequency and impulse response estimates for the uplink and downlink, respectively.



CLAI M5 What is claimed is: 1. A nmethod for acquiring a tine
adj ustment, conprising: entering a sleep node; waking fromthe sleep

node af t eRy@adeseReier m ned period of tinme passes; detepgivmkngsydressher
a timng adjustnment command issues; adj usting uplink timng

based at | east in part on the issued ti3# ng adjustnent commuand; and
reentering the sleep node. 2. The nethod of claim11, further
conprising selecting the predeterm ned period of tinme. 3. The nethod
of claim 1, [gfogs} her cmrﬂ)ltd Sk NEGdSk©@oa I thal ghel phibosinehts odcg@ilicd rhereid .cad he

nmet hod of cIa|m3 I.g I|n plink in ormatlon cursu k|n
fromthe sl By ms “fﬁ* greneﬂﬁweof EE?‘%’\?% mid tyﬁrg* .fﬁﬁmﬁﬁ SRy any

i nformati Onc&ﬁﬁﬁﬂﬁmpfhbf%f.t TNt BArtiRGrct DI Sh@ERioNDHR: processing units can be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, other electronic units designed to perform the
functions described herein, or a combination thereof.

[0079] When the embodiments are implemented in software, firmware,
middleware or microcode, program code or code segments, they can be stored in a
machine-readable medium, such as a storage component. A code segment can represent
a procedure, a function, a subprogram, a program, a routine, a subroutine, a module, a
software package, a class, or any combination of instructions, data structures, or
program statements. A code segment can be coupled to another code segment or a
hardware circuit by passing and/or receiving information, data, arguments, parameters,
or memory contents. Information, arguments, parameters, data, efc. can be passed,
forwarded, or transmitted using any suitable means including memory sharing, message
passing, token passing, network transmission, efc.

10080} For a software implementation, the techniques described herein can be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes can be stored in memory units and
executed by processors. The memory unit can be implemented within the processor or
external to the processor, in which case it can be communicatively coupled to the
processor via various means as is known in the art.

[0081] With reference to Fig. 10, illustrated is a system 1000 that utilizes timing
adjustments to control uplink timing. For example, system 1000 can reside at least
partially within a base station, mobile device, efc. It is to be appreciated that system
1000 is represented as including functional blocks, which can be functional blocks that
represent functions implemented by a processor, software, or combination thereof (e.g.,
firmware). System 1000 includes a logical grouping 1002 of electrical components that
can act in conjunction. The logical grouping 1002 can include an electrical component
for waking from a sleep mode after a predetermined period of time passes 1004. In

addition, the logical grouping 1002 can comprise an electrical component for



6. The neth

od of claim3, signaling uplink information occurs while

in the sleep node. 7. The nethod of claim3, the uplink information
provi des & wpb/ifakti mng. 8. The nmethod of claiml, gdefesmesngs

whet her a tim ng adjustnment conmmand i ssues conprises reading a
downl i nk physical channel. 26 9. A w33l ess communi cations
apparatus, conpri sing: a nenory that retains instructions

related to
expires, as
adjusting u
and

sleeping until a timer expires, waking after the tiner
s@saiifge wheihet 4 finig afljsusdnrenhmantizaird 1086 ussranel, the logical

ool Syl o o' h RO PGS THOEEEH SreRe

i nstructi ongpdneihdi ifged Itﬂﬂnﬁg%dﬁ&méw comABnd THER. WialaltReS1yC QHIRIAT WBY I QRS
apparatus of claim9, the nmenory further retains instructions related

to selectin
comruni cat i
i nstruction

tpchde a presesy 4P 1A thatdrefsersi lodrustionsi fiscxceuting fppsiong psspeiafed with
Q& ?’ ngﬁéﬁéﬁts%oﬁ | 3R Ib% g%ufnu s BRE ekl dSnemory
tedt In In OI’ mat | on.

sSre signal’ing up
1010, it is to be understood that one or more of electrical components 1004, 1006, and

1008 can exist within memory 1010,

[0082] Tuming to Fig. 11, illustrated is a system 1100 that evaluates and
transmits timing adjustments in a wireless communications network. System 1100 can
reside within a base station, mobile device, efc., for instance. As depicted, system 1100
includes functional blocks that can represent functions implemented by a processor,
software, or combination thereof (e.g., firmware). System 1100 includes a logical
grouping 1102 of electrical components that facilitate evaluating timing adjustments.
Logical grouping 1102 can include an electrical component for receiving a transmission
from a waking mobile device 1104. Moreover, logical grouping 1102 can include an
electrical component for determining if the waking mobile device requires a timing
update 1106. Further, logical grouping 1102 can comprise an electrical component for
evaluating a timing adjustment for the waking mobile 1108. In addition, logical
grouping 1102 can include an electrical component for issuing a timing adjustment
command to the waking mobile 1110. Additionally, system 1100 can include a memory
1112 that retains instructions for executing functions associated with electrical
components 1104, 1106, 1108 and 1110. While shown as being external to memory
1112, it is to be understood that electrical components 1104, 1106, 1108 and 1110 can
exist within memory 1112,

[0083] What has been described above includes examples of one or more
embodiments. It is, of course, not possible to describe every conceivable combination
of components or methodologies for purposes of describing the aforementioned
embodiments, but one of ordinary skill in the art may recognize that many further
combinations and permutations of various embodiments are possible. Accordingly, the

described embodiments are intended to embrace all such alterations, modifications and



12. The wirel ess communi cations apparatus of claim 11, the uplink
information provides uplink timng. 13. The w rel ess conmunications
appar at us vah 200k@i60229, i nstructions related to determ npogusfesdwesssa
ti mng adjustnment comand i ssues conprise instructions related to
readi ng a downlink physical channel. 14 A wireless conmunications
apparatus that facilitates conserving power when acquiring a tine
adj ustnent, conprising: neans for entering a sleep node; neans for
waki ng fromvirheiosd depfalivdthimiiapira am st ef thermpgerded clatnof Furiheenore, to

asses; neans for dete m nin nt conma
Peanes. "R cylim dRh G U SRR i iRy Y SR G R  the
part on thechgsuedct itBinds dfich&dMBNhe CRBIERE; in a0 dndR8NSinhiQk to the term

reentering the sleep nmode. 27
“comprising” as “comprising” is interpreted when employed as a transitional word in a

claim.



16. The wi rel ess communi cations apparatus of claim 14, further
conprising neans for signaling uplink information. 17. The wrel ess
communi cati ons apparatus of claim 16, the signaling uplink
i nformation occurs upon waking fromthe sleep node. 18. The wirel ess
conmmruni cati ons apparatus of claim 16, <si5gnaling uplink information
occurs prior to entering the sleep node. 19. The w rel ess
communi cati ons apparatus of claim 16, signaling uplink informtion
occurs while in the sleep node. 20. The wirel ess comruni cations
apparatus of claim 16, the uplink information provides an uplink
timng. 21. The wirel ess comuni catidrfS™pparatus of clai m 14, neans
for determ ning whether a timng adjustnment command i ssues conprises
means for reading a downlink physical channel. 22. A conputer
progr am pr o8iet is ckampt issi ng: a conput er - r eadabl e medi um conpri si ng
code for entering a sleep node; code for waking fromthe sleep node
after a predeterm ned period of time passes;

1. A method for acquiring a time adjustment, comprising:

entering a sleep mode;

waking from the sleep mode after a predetermined period of time passes,

determining whether a timing adjustment command issues;

adjusting uplink timing based at least in part on the issued timing adjustment
command; and

reentering the sleep mode.

2. The method of claim 1, further comprising selecting the predetermined period of
time.

3. The method of claim 1, further comprising signaling uplink information.

4. The method of claim 3, signaling uplink information occurs upon waking from

the sleep mode.

5. The method of claim 3, signaling uplink information occurs prior to entering the
sleep mode.

6. The method of claim 3, signaling uplink information occurs while in the sleep
mode.

7. The method of claim 3, the uplink information provides an uplink timing.

8. The method of claim 1, determining whether a timing adjustment command

issues comprises reading a downlink physical channel.



code for determ ning whether a timng adjustnent command i ssues;
code for adjusting uplink timng based at |least in part on the issued
timng adjustnment conmand; and code for reentering the sleep node.
28 24. The conputer program product of claim 22, further conprising
code for signaling uplink information. 225. The conputer program
product of claim 24, code for signaling uplink information occurs
upon waking fromthe sl eep node. 26. The conputer program product of
claim 24, code for signaling uplink information occurs prior to
entering the sleep nmode. 27.. The conputer program product of claim
24, code fof: si gftaVirshess GHNMHRICHINS PRI SN CHRRTNSE whi | e in the sl eep
mode.  28. The COMRUEY RECYLAD REAHMEhs Allated 8 Wlefing WART &1 BndNkpires,
uplink informati on provides an uplink timng. 29. e conputer
progr am pr otigking gifter thei tim@ 2xpiserd esseepngdié taetimingi adgpsieat lkemmand issespnd
adj ust nent oIIRRA, SR YRS FOIRE kS8l AThRUG AR LR bR M @ fast
physi cal actess ehanniel .

a processor coupled to the memory configured to execute the instructions

retained in the memory.

10.  The wircless communications apparatus of claim 9, the memory further retains

instructions related to selecting the predetermined period of time.

11.  The wireless communications apparatus of claim 9, the memory further retains

instructions related to signaling uplink information.

12.  The wireless communications apparatus of claim 11, the uplink information

provides uplink timing.

13.  The wircless communications apparatus of claim 9, instructions related to
determining whether a timing adjustment command issues comprise instructions related

to reading a downlink physical channel.

14. A wireless communications apparatus that facilitates conserving power when
acquiring a time adjustment, comprising:

means for entering a sleep mode;

means for waking from the sleep mode after a predetermined period of time
passes;

means for determining whether a timing adjustment command issues;

means for adjusting uplink timing based at least in part on the issued timing
adjustment command; and

means for reentering the sleep mode.

15.  The wireless communications apparatus of claim 14, further comprising means

for selecting the predetermined period of time.



30. In a wireless comuni cation system an apparatus conprising: an
integrated circuit configured to: place the apparatus in a sleep

node; wake the apparatus fromthe sleep node after a

predet erm ned period of tinme passes; deternm ne whether a timng
adj ust rent comuand i ssues; and adtust uplink timng based at
| east in part on the issued timng adjustnment conmmand. 29 31. A
nmet hod for updating timng, conprising: receiving a

transm ssion fromat |east one waking nobil e device that provides
uplink informtion; determ ni ng whet her at | east one waking

mobi | e devi d& r edbt Pasless armRicaliamiRpABER] din! 4 Rather eamidsipg means
transm ssi o, signaling uplink information.

17.  The wireless communications apparatus of claim 16, the signaling uplink

information occurs upon waking from the sleep mode.

18.  The wireless communications apparatus of claim 16, signaling uplink

information occurs prior to entering the sleep mode.

19.  The wireless communications apparatus of claim 16, signaling uplink

information occurs while in the sleep mode.

20.  The wireless communications apparatus of claim 16, the uplink information

provides an uplink timing.

21.  The wireless communications apparatus of claim 14, means for determining
whether a timing adjustment command issues comprises means for reading a downlink

physical channel.

22. A computer program product, comprising:

a computer-readable medium comprising:

code for entering a sleep mode;

code for waking from the sleep mode after a predetermined period of time
passes;

code for determining whether a timing adjustment command issues;

code for adjusting uplink timing based at least in part on the issued timing
adjustment command; and

code for reentering the sleep mode.

23.  The computer program product of claim 22, further comprising code for

selecting the predetermined period of time.



evaluating a timng adjustnment for the at | east one waking nobile
device; and issuing a timng adjustnent command to the at | east one
waki ng nobil e device. 32. The nethod of claim31, further conprising
conparing local reference timng with timng of the received

transm ssion to ascertain a difference 3% tinmng. 33. The nethod of
claim 32, evaluating a timng adjustnent conprises generating at
timng adjustnment conmmand that accounts for the difference in timng.
34. A wirel ess coRaEBMeAb PRSr@PPROAId ST ClEIPIA2sifigher compristigheduer Yor
that retains instructions related to receiving a transm ssion from at
| east one wHERHGESYBBYY BIIBYHI¥E that provi des uplink information
determ ni ng whet her at | east one waki ng nobil e device requires a

tim ng update based upon the received transm ssion, evaluating a
tim ng adj ugdnenThd eomphisr aprograns prasiet Wakeleigp dbidode dieyi ignaligg duplink
issuing a tim .adj ggqﬂﬁ . | east one waki ng nobile
devi ce; andhﬂ&ﬂ%ﬂ@%b%%%ﬁﬁ@ég%ﬁc up e%gﬁ%gfﬁgaﬁennry configured to
execute the instructions retained in the menory. 35. The wirel ess

conmuni cat i Qps aratus of claim34, th nory, further i.nstructi.ons
Felated to ehmpalMagorRsr PEFAPoRELES B o (- 1 SHF ngr oHETHAE PRk
received tr aifsiatioh 68cutOprits EREdi&inY the dbdpfmédnce in timng. 36. The
Wi rel ess conmmuni cati ons apparatus of claim 35, the instructions

related to evaluating a timng adjustnment conprise instructions
related to genergpd rfhict ;%nggma%&ﬁ&{r%@t RN ddb afor AGEOMAL Suffi Bk
the difference in timng. 30 37. A wreless communications
appar at us t frformfagion beduat ehilaipdle dlgeg mddei ng wi th reduced over head,
conpri si ng:

28.  The computer program product of claim 24, wherein the uplink information

provides an uplink timing.

29.  The computer program product of claim 22, code for determining whether a
timing adjustment command issues comprise instruction for reading a fast physical

access channel.

30.  Ina wireless communication system, an apparatus comprising:
an integrated circuit configured to:
place the apparatus in a sleep mode;
wake the apparatus from the sleep mode after a predetermined period of
time passes;
determine whether a timing adjustment command issues; and
adjust uplink timing based at least in part on the issued timing

adjustment command.



means for receiving a transm ssion fromat |east one waking nobile

devi ce that provides uplink information; means for determ ning
whet her at | east one waking nobile device requires a timng update
based upon the received transni ssion; nmeans for evaluating a

timng adjustnent for the at |east one ZRaki ng nobil e device; and
means for issuing a timng adjustnent command to the at |east one
waki ng nobil e device. 38. The wirel ess conmuni cati ons appar atus of
claim 37, further conprising nmeans for conparing |ocal reference
timng with timng of the received transm ssion to ascertain a
difference in timng. 39. The nethod of claim 38, neans for

eval uating a1ti MyngetRA Mtk GAMRY treNisgans for generating at
timng adjustnent command that accounts for the difference in timng.
40. A conputer pieeg¥iamapragmissiondompet kil gne avakigpnetile-desigg At @rovides

medi um Comﬁtﬁm% ation: code for receiving a transm ssion from at
| east one waki ng nobile’device that provides uplink information;
code for determ diterquimhg phetheadt idastamte wakergwmébilkglensbirdgmirdes timeng update

requires a tim nﬁ updat e. b‘ﬁ gd uﬁréon_the recei ved transm ssi on;
code for evAFSAEPHYNE PV E%%B}l Y¥'hent for the at |east one waking

nobi | e devi ce; agdluating a timing adjustment for the at least one waking mobile device; and

issuing a timing adjustment command to the at least one waking mobile device.

32, The method of claim 31, further comprising comparing local reference timing

with timing of the received transmission to ascertain a difference in timing.

33.  The method of claim 32, evaluating a timing adjustment comprises generating at

timing adjustment command that accounts for the difference in timing.

34. A wireless communications apparatus, comprising:

a memory that retains instructions related to receiving a transmission from at
least one waking mobile device that provides uplink information, determining whether
at least one waking mobile device requires a timing update based upon the received
transmission, evaluating a timing adjustment for the at least one waking mobile device;
and issuing a timing adjustment command to the at least one waking mobile device; and

a processor coupled to the memory configured to execute the instructions

retained in the memory.

35.  The wircless communications apparatus of claim 34, the memory further
instructions related to comparing local reference timing with timing of the received

transmission to ascertain a difference in timing,

36.  The wireless communications apparatus of claim 35, the instructions related to
evaluating a timing adjustment comprise instructions related to generating at timing

adjustment command that accounts for the difference in timing.



code for issuing a timng adjustnent command to the at | east one
waki ng nobi |l e device. 31 41. The conputer program product of claim
40, further conprising code for conparing local reference timng wth
timng of the received transm ssion to ascertain a difference in
timng. 42. The conputer program produci of claim4l, code for
evaluating a timng adjustnment conprise instructions for generating
at timng adjustnent conmand that accounts for the difference in
timng. 43. In a wireless conmunication system an apparatus
conprising:  an integrated circuit confi uregrt - receive.a .
Lransni s oA r of Mk SomBHECHioRs A “gdirilieey HEHAUEE oV iEs Wit
uplink i nf of@tddQRerhead, comfi@di®f: M ne whet her at |east one waking
nobi |l e device requires a timng update based upon the received

transm ssi on; evarystier woeiving ddraaspissioninm tdeast one wakingmabilogaice that

waki ng nobi Vi Ges. : l,.ssue a timng adjustnment command to the at
| east one mgﬁwggskgﬁﬁﬂﬁﬂ é&?@é.

means for determining whether at least one waking mobile device requires a
timing update based upon the received transmission;

means for evaluating a timing adjustment for the at least one waking mobile
device; and

means for issuing a timing adjustment command fo the at least one waking

mobile device.

38.  The wireless communications apparatus of claim 37, further comprising means
for comparing local reference timing with timing of the received transmission to

ascertain a difference in timing.

39.  The method of claim 38, means for evaluating a timing adjustment comprises
means for generating at timing adjustment command that accounts for the difference in

timing,.

40. A computer program product, comprising:

a computer-readable medium comprising:

code for receiving a transmission from at least one waking mobile device that
provides uplink information;

code for determining whether at least one waking mobile device requires a
timing update based upon the received transmission;

code for evaluating a timing adjustment for the at least one waking mobile
device; and

code for issuing a timing adjustment command to the at least one waking mobile

device.
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41.  The computer program product of claim 40, further comprising code for
comparing local reference timing with timing of the received transmission to ascertain a

difference in timing.

42.  The computer program product of claim 41, code for evaluating a timing
adjustment comprise instructions for generating at timing adjustment command that

accounts for the difference in timing.

43.  Ina wireless communication system, an apparatus comprising:

an integrated circuit configured to:

receive a transmission from at least one waking mobile device that provides
uplink information;

determine whether at least one waking mobile device requires a timing npdate
based upon the received transmission;

evaluate a timing adjustment for the at least one waking mobile device; and

issue a timing adjustment command to the at least one waking mobile device.



