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Field
[06002] The following description relates generally to wireless communications, and

more particularly to synchronizing wireless nodes.

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 multiple 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 cvolution (LTE), ultra mobile broadband {(UMB), and/or
multi-carrier wireless specifications such as evolution data optimized (EV-DO), one or
more revisions thereof, ere.

[0004] Generally, wircless multiple-access communication systems may simultancously
support communication for multiple mobile devices. Fach mobile device may
communicate with one or more base stations via transmissions on forward and reverse

links. The forward link (or downlink) refers to the communication link from base
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[0007] In accordance with one or more aspects and corresponding disclosure thereof,
various aspects are described in connection with facilitating synchronizing wireless
nodes (e.g., access points and/or access terminals) in a wireless communication
network. In particular, the wireless nodes can form a synchronization tree where the
nodes can be associated with a quality metric. In this regard, lower quality metric
wireless nodes can synchronize timing with nodes having a higher quality metric. There
can be one or more root nodes, for example, from which lower nodes ultimately depend
through the tree. In one example, the root node can be synchronized using global

positioning system (GPS) technology such that substantially all dependent nodes can be
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nodes [0011] Still another aspect relates to a computer program product, which can have a
computer-readable medium including code for causing at least one computer to receive
a quality metric related to a surrounding access point over a backhaul link. The
computer-readable medium can also comprise code for causing the at least one
computer to select the surrounding access point for synchronization over one or more
disparate surrounding access points based at least in part on the quality metric.
Moreover, the computer-readable medium can comprise code for causing the at least
one computer to synchronize timing with the surrounding access point.
[0012] Moreover, an additional aspect relates to an apparatus. The apparatus can
include a wireless node evaluator that receives a quality metric related to a wireless

node over a backhaul link. The apparatus further includes a wireless node selector that

selects the wireless node for synchronization over one or more disparate wireless nodes
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[0016] Still another aspect relates to a computer program product, which can have a

computer-readable medium including code for causing at least one computer to detect a
timing of a wireless node and a disparate wireless node. The computer-readable
medium can also comprise code for causing the at least one computer to compare the
timing of the wireless node to that of the disparate wireless node. Moreover, the
computer-readable medium can comprise code for causing the at least one computer to
transmit a timing correction message to the wireless node based on the comparison.
[0017] Moreover, an additional aspect relates to an apparatus. The apparatus can
include a synch information receiver that obtains a timing of a wireless node and a
disparate wircless node. The apparatus further includes a synch information provider
that transmits a timing correction message to the wireless node based at least in part on
comparing the timing of the wireless node to the timing of the disparate wireless node.
[0018] To the accomplishment of the foregoing and related ends, the one or more
aspects comprise the features hereinafter fully described and particularly pointed out in

the claims. The following description and the annexed drawings set forth in detail



[0018] To the acconplishnent of the foregoing and rel ated ends, the
one or nore aspects conprise the features hereinafter fully described
and partlcularlxﬁgplnted out in the clains. The follomﬁn descrgﬁtlon

and the anN@X8H414% ngs set forth in detail 5 certalﬁ {[SGUPPATY, e

features of the one or nore aspects. These features are indicative,
however, of but a few of the various ways in which the principles of
various aspects may be enpl oyed and this description is intended to
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BRIEF DESCRIPTION OF THE DRAWINGS
[0019] FIG. 1 is an illustration of a wireless communication system in accordance with
various aspects set forth herein.
[0020] FIG. 2 is an illustration of a wireless communication systern that supports timing
synchronization among wireless nodes.
[0021] FIG. 3 is an illustration of an example communications apparatus for
employment within a wireless communications environment.
[0022] FIG. 4 is an illustration of an example wireless communications system that
effectuates timing synchronization among wireless nodes.
[0023] FIG. 5 is an illustration of an example state diagram of tracking wireless nodes
synchronizing timing with global positioning system (GPS) or target wireless nodes.
[0024] FIG. 6 is an illustration of an example methodology that facilitates
synchronizing timing with a selected wireless node based on one or more related quality
metrics.
[0025] FIG. 7 is an illustration of an example methodology that facilitates selecting a
wireless node for timing synchronization.
[0026] FIG. 8 is an illustration of an example methodology that facilitates
synchronizing timing with a wireless node based on signal-to-noise ratio (SNR).
[0027] FIG. 9 is an illustration of an example mobile device that facilitates receiving
and providing synchronization information from/to various wireless nodes.
[0028] FIG. 10 is an illustration of an example system that synchronizes timing with
one or more wireless nodes.
[0029] FIG. 11 is an illustration of an example wireless network environment that can
be employed in conjunction with the various systems and methods described herein.
[0030] FIG. 12 is an illustration of an example system that facilitates synchronizing
timing with one or more surrounding wireless nodes.
[0031] FIG. 13 is an illustration of an example system that facilitates synchronizing

timing on one or more wireless nodes.
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timng on O?)?og?'c{m,n%r orvg c'b(rar{p% od ?/dwea%f 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
may 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 may communicate by
way of local and/or remote processes such ag in accordance with a signal having one or
more data packets, such as 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.
[0034] Furthermore, various aspects are described herein in connection with a terminal,
which can be a wired terminal or a wireless terminal. A terminal can also be called a
system, device, subscriber unit, subscriber station, mobile station, mobile, mobile
device, remote station, remote terminal, access terminal, user terminal, terminal,
communication device, user agent, user device, or user equipment (UE). A wireless
terminal may be a cellular telephone, a satellite phone, a cordless telephone, a Session
Initiation Protocol (SIP) phone, a wireless local loop (WLL) station, a personal digital
assistant (PDA), a handheld device having wireless connection capability, a computing
device, or other processing devices connected to a wireless modem. Moreover, various
aspects are described herein in connection with a base station. A base station may be
utilized for communicating with wireless terminal(s) and may also be referred to as an

access point, a Node B, or some other terminology.
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term nal ”Byfopm(ﬁnl‘é%érﬁ%ﬁﬁmétﬁaw%%ﬁ ﬂn S@#I?M'A %ﬁéﬁg%ﬁ gﬁérﬁ” £eErlio

t el ephone, a Session Initiation Protocol ess
| ocal |oop (twhoplogy awdhow Evalveed EidalE-4TgA aUltaisMﬂb,liﬁalﬁltOd@mXW\@) IEEE

handhel d dey é[o%elﬂl@@{b élﬁﬁé COLRS (WRIARE P 865"9@%4&@% LC%p‘t',gl‘li}Qand

device, or o SSI ng dev ces connected wreles
Mor eover, vﬁ-UtTlR% a&ppﬂrt of @nevectes bfabiie d cheommunicationoSysent ONITH)L BGPP

base statlo ti be, util r co catln w t.h

wirel ess ter “ﬁ e(’?) Vﬁh'gi Prz];lngaédl ledseq fjetﬁﬁg'ﬁ e “é? g‘b‘éﬁ‘?}f’y”
a Node B, OrOsDRR @ﬁlﬂl&rdmﬂmcrmhmmm [oaotaélu Moy eovgra, EU@RLA@@MTS
"or" is |ntended to_mean an i ncl usi ve ratﬁer t han an_ excl usi ve

"or." That ilslE piil @3 aspdeseiiheddn deqIRidiom &t orgruizton named Fasd GiSergan
the phrase ﬁ&nﬁ&@ﬁ@yﬁmﬁc@r (Bbp)S ABRONRY, tanmD ARVUNE LRE 4ERKHA

inclusive permutations. That i§, the phrase
sati sfied bylogwypews fidre Frolokganizaton memahcesd (S(er@mpllooyléarmerSKIpeﬂ?p:b@ys?

B, or X enpl &%P OtF}{'lrtﬁ‘eraQth wite Ge@% ﬁogﬁﬁﬁlgﬂgeéy&?rgs{ I%ITB]F Cﬁd?’tl n Ely A0fge B0 ?er-

as used in t pl'ication an e appen genera
be constr uecto{peemngag, "1nolE coin-nmalrile) cuhlhes snaperk fsyﬂdnmtdf&n\l\,uﬁﬂg OInpan‘ed

clear from tur;l 1cgn%(r3](§ gﬁ(gctrgr%s,bfmdﬁgxr \%%Eel%gs ]ERNa Bid]ig["g(?'f H and any other short- or
long- range, wireless communication techniques.
[0037] Various aspects or features will be presented in terms of systems that may
include a number of devices, components, modules, and the like. It is to be understood
and appreciated that the various systems may include additional devices, components,

modules, etc. and/or may not include all of the devices, components, modules etc.



[ 0036] The techni ques described herein nmay be used for various

Wi rel ess communi cati on systens such as CDVA, TDWVA, FDVA, OFDIVA,

SC- FDVA and ot her systens. The terns "systenl and "network" are often
used |nterWH§H A3 i A CDVA system may i nplenment a r adi“8 452U %)zliﬁzgy
such as Uni versal Terrestrial Radio Accgss (UTRA), c¢dma2000, etc.
UTRA i ncl udes W deband- CDVA (W CDVA) an ther variants of CDVA.

Furt her, cdma2000 covers |5-2000, _I5-95 and_|5-856_standards. A TDVA
system may iHSPERSHY corngalian &vithd Rt figwreyy ALeringtiorphibsic anproaghes g also
Mobi | e Commypigaii ons (GSM. An OFDVA system may inplenent a radio

t echnol ogy such as Evol ved UTRA (E-UTRA), U tra Mbil e Broadband
(UVB), | EEE 818l Refornwg /oy fo FigEE gercless QWWHUOD BRiterg 020 zs)lllustrated in

i SO e YN STt R LR s

rel ease of UNTShithah inded: ﬁukfﬁl@ﬁantwﬂnhcgm@nplmﬁtxmwﬁomamhma@wﬁ camk

d SC- FDVA h E-UTRA, UMIS, LTE
oo bed 1 ute estPe TS o IT0, poiet Srop R e BT ol B g 14, and

Par t ner shi p aRr.@jii€iehal gfod incA@diahicONBI11Y and IR 2RO aEithalMB ilistrated for
described in docunents from an organi zati on nanmed "3rd._GCeneration

Par t ner shi p SPFibjeernagroyp; hppovyer, mpfetHdpverstdenngy sad beswiligehiRy fireh gioyh.
systems may @ddibi@nady dania06kieeyAEaIdLs RERMIAE Hain afPRILivkPHIRD h&)
ad hoc network systens often using unpaired unlicensed spectruns,

802. xx Wi r elogswhici\Nan BhUBTIOCPHDpEstd aaplyrabitthef cohpenentsopsspepigd Wlétnganal
W reless co q o] S
W 1T e prodimiaGb 9y FEERIUGE: pblifh NELLAUS, ARSI B FRiges
devi ces, corqanmﬁmﬂ&crsnmﬂmhaﬁ ercan:d; Wﬂiebelaplkrmlaﬂeﬂ by snd iilbed i théelrtst ood

and apprecia at the |ous syst.ens y include addjt

ovi con *CondBilbmhet st B b RHES g e Gt PR CRAE TSP
devi ces, COW@%SLC@ M0E Wh&Sndil6 deviBe IDBAUSROE, ithis GOBB aphreibteWithd thhe
figures. A conbination of these appr oaches may al so _be_ used. 100381

Referring ndtption 184 gan commpnigatesyigs ibsiantaliniann pymber of grobils doydces similar to
11 ust rat ed héhiREEAEAANGEAMIEA NRIOUS ASATELS PIESAHCR: Q)‘?‘Jﬂ%l@ collular
System 100 conprises a base station 102 that can include nul

ant enna gr oupbsnesFemare phonsh.daptopre hamtheldncomgnonigetiomdevioms) hm@h@lﬁtcemnatsng
104 and 106,

addi ti onal gdreg{l(}g gg{%“?ér’]g%goéé P\%elﬂ}r%fé)ﬁﬁﬁ%%tg@ ’114'& 9 n%gnﬂi%%ﬁhaeggﬁta%%
illustrated cfemt:e gac bozamnmmrtmggd)mpywd’mmemunmhm aystére\if). aAt elepiatd,

can be ut|I|z for. e Base st. n 10 ditionall

o o s ¢ rasleiaRties T T SRR e o Pt 2B LR S e 2
in turn conphiSed Gafdmlf ﬁEdrhMtx&f toGRSRARNRRICS lwsa&la&b@ahr&wlmmm S¥akceive
transn133|on and receptlon processors,

mul ti pl exer snfogasisafran giodile é%‘iﬁﬂ Hﬁm‘@kér@ersarlw%dﬁ%s Moéftoé’e‘) mojie gfyige
be appreci atjed 193{11 QBB datise v«htﬂ atnlf@lngsr o4 EQ@Q@@- WRSE aﬁﬁeﬁﬁdsoﬂ)iﬁl&% @

conmmuni cate wth one or nore nobil devi ces such as nobile device 116
and nobil e demsrwé lﬂ,@)zmathmvm/enobﬂﬁtdquset &Zo@vqpprfewﬂdeidﬂct h2¢ abdsieceive

stati on 102 ican, GOAMOL AL WL, SHPSLANLIALLY HARYoDUDEbealo BPRLL S0,

devices sim' F'e devi Ces and e devi and
122 can be, cfu@kexf{RDm)bmem;ébﬂmkahnlphrmm utﬁmaﬁlf&ln@m@squdnapbmmlsthan that

handhel d conmunj cati on devi and d ut| devi.ces, satel
Fadi 05, gl oBRFS BOLTERG ARy 2Dyt e bl | SERR GrPin g HRREH redras e
device for apiAMmM Gdflbyrd b?\t@uferééﬂ iliel 108 Sfoia@mmmu Claidh@ﬂ IS Y GEn@ AL didex
depi cted, nobil e device 6 is in communication wth antennas 112 and

114, where dnDE)sssenrysd linkd 18 apd sevcrseilink Jehsen ilizcs spunomeireisnee
116 over a finpyak el a4 1&&@2@5&%&1 z%@&s‘é Wik 128f Qﬁmﬁze%oﬁfmff&@wc band.

device 116 over a reverse link . Moreover, nobil devi ce IS in
comuni cat i dp04R] tHackargreumas all@lln%n @Iﬁdi@B the\/\ﬁmﬁ gn awhleh rhey no4 damgtla‘.ﬂ.e(% to

communicate can be referred to as a sector of base station 102. For example, antenna

groups can be designed to communicate to mobile devices in a sector of the areas



9 covered by base station 102. In conmunication over forward |inks
118 and 124, the transmtting antennas of base station 102 can
utilize beam‘orm ng to i nprove signal-to-noise ratio (SN of forward
l'i nks 118 \gﬂ&(}%g}p@% mobi | e devices 116 and 122. Al so,f FYPRS
station 102 utilizes beanformng to transmt to nobile devices 116
and 122 scattered randomly through an associ ated coverage, nobile
devi ces in neighboring cells can be subject to less interference a

conpar ed to @VHEL8Y éﬂfita& stegipnt Ygn <l WW?@“%H%GW fgrvgyreh fples bt é"ﬁjnéz‘% 6he

all its m)b'ﬂa%srﬁ@tngCﬁ%an@éf%y@gtaudﬁD@Q|c§n deNicoRemotRiRNg kg vE & nal-to-
comruni cat e dlreCt one anot her using a peer - tO-peer or a

t echnol ogy (nedse rafi )Of@m@@?[d ke di Biandy 12 foaﬂl@%adﬁ{i@s 1§§§ﬂ‘éﬂ#210@150,
can be a nul I I

Furt hor - oyovulh o Rat (8 D0 belliiiting Ao R E TR EAMAE R B
t echni que t ceatievdddendonnyrlinbagit ancusscccimﬂmlvsrag@ ngpbjle fcienmnni nbighﬂo,ring cells
reverse |ink .sych as. F F TDD, TDM .and the .like. In

addi tion, cSARURE ﬁ‘é{?‘itgg% Ieé%%ﬁ?gf?c%c%’ép%ﬂ tﬁoag‘baﬁ%anTi%“?“SmgPP% rough a
si nul t aneOU%nﬁngﬁﬂiEﬂIﬁ&biaﬂﬂts“ﬂnbﬁle”&lﬁvﬁdem B/ 6teicE ERobilendeRftes eXRuRl €22 cun
OFDM can be utilized in this regard. In_any case, the comrunjcation

t echni ques (ePIRREEtecdiFci with qn§é§?ﬂ’%¥a¥sﬂ4gaar Peerg- REST 95 88 40 {rehnalegy; (not
synchroni zatg,g),pnmong the base station 102 and nobile devices 116 and
122 can facilitate efficient communication. For exanple, when

synchr oni zed0lt h&qcn@ulgat@eansmmmbn sstn 1AD sk ke davilbpls-inpe nawdple-pptput
can share c

synchroni zat | on C%%%gcgagmggﬁ F ?%ﬁlgur[ﬂe{:n%rqg%% Igggéew%tg azt8 F %br?taﬂ}%uyaanncy type
ot her base sifaiuptenmg(tmjm@actwd)wdecea’lmhmlbaeioafdlmnrmls @z, vﬁeﬂv&ardl dink, reverse

provi de, for,.exa effLcle o] i o] el W rel ess
network. it l}r@ t'o bséldépaﬁrgﬁba{gé%}&t bgﬁe’w ’oﬁ“‘%lrd:1 é@‘é I’boﬁdﬁ{ ton,
as descri bed:oh@iiiddtiof BRunh6tk &he bé @rtaogaa@maeb lali@ $Emgtaatdu® Romamunication
femocell, a nobile base station, a wreless base station, a nobile

devi ce oper a¥itlhguuitiple dpyicss: oamsesrmplsa OFDH gar Bp utiigsdnin dhis deseshs 1F fm
other mobi | ecag@\fhé:e&nmaﬂéét% téem&@l@maz@ehycaﬁw a@@&a?isﬁar@é?!ynﬁm& BQsIed such
prOV|des W rel ess comruni cati ons O one or nore devices. |on
such devi cesheanmeoniafion rawng shchaseistation 104 ped mobilnderecss l\lxﬁlandh la%mdn
enconpass s I SS n 4
According. ¢ oo, bfciol: BBl P rGe SO VRN AR HAR'EL pese
gl obal posi tstamnrigz,smsbﬁrﬂe@@ﬁ) 16 ord 122rdamgharé c@mnemmsmned; bakéd orshmmg.

be appreciated that though GPSis e |ICI rrentl ied herein, i an
ot o 6 o bB ety bR o b el et BE svre ol ed gl
timng syst ese bt@ﬁ&@&; gdowhl, &;ﬁﬁ%%@éﬁcﬁ&%@@eﬂ%&ﬁo&mz&eﬁ & examPRYcfRRGE
aid to navigation etc.), atomc clock based tim n%ésourc

anot her r adi Qs’m@ellca!éle%ggeriaerehﬁéwwss BetwOe Hf t5rip Paepiypciapfhaf base station
terrestrial c;}raQ@égé:?ﬁﬁt & @é@@tllbed%@fglplharﬁébﬁé l%rktﬂnﬁ!ré)déll%a% stdRRdefethiocell, a
source of timng n anot her exanple, described in further detail
bel ow, wher entbils Ysasstatiqna e ivdrelesdPase gtahom, aGRSikgleivisp ederafing iparpeer-to-peer
synchroni ze WI r a S 8

station 102, ne toon%%epq Tt lﬁ]m%g%%e\fa F% rg?}ﬂ o%eﬁ’%‘% 7 ?S]l}@st?%th?l &
to determ neacaesb@smt ﬂma;ﬁrom:iewmiem cbmginnqmtajnsttg/onmctmmcﬁe délih&sbasmidnmn
station 102 caﬁ val uat e .t he _.sur,roundi ng base, stations over-the-air

(OTA), over WhAERIEUICT Yk THHdel? ?reﬂnessst“"feheswée AR P FgRPass

recei ved fI‘Ogﬁbgthllﬂla[[?lah)}Qirgﬁggldéﬁﬁm&lmua{ndéme 122 related to di spar ate
base stations, and/or the |like. A backhaul |ink can refer to,

exanpl e, onel0BA2l rscerdinsnifuAR CaIRR fherese stetiordAZ (e Sbj%@éo%%eaﬁ E‘)rgl‘it@b
and an under%ﬂrﬂg in s&ﬁ%ﬁ%@[’gffo\?@%n g% 55&1 W) -1t §he b@%@%@éh‘t‘ed kﬂaohmﬁ%w

be wired or or exanpl e |on t he base station
can recei ve @hg ISrc-erb@ﬂﬂnteonmq@e@ms itfeporaletite paistantallyas ghbak irning sewce

or satellite-based timing system, terrestrial transmitter based system (e.g., long-range

aid to navigation (LORAN), efc.), atomic clock based timing source, another radio



[0043] Referring nowto Fig. 2, an exanple w reless comunication
network 200 is shown that facilitates wirel ess node timng

synchroni zati on. The network 200 includes a plurality qof wrel

nodes 202,W9349903%89 206. The wirel ess nodes can be accé’ggﬂﬁﬁ?oﬁlf’?lss
nobi | e deV| ce, and/or substantially anyglevice that comunicates with
other wireless devices. In one exanple, wrel ess nodes 202 and 206
can synchronize tim n%ﬁto w rel ess node 204. Thus, w reless _node 2 4

can be GPS- @§iSHpEHIOIORY.0rfe SEICAIAMZIO sigsh BTREFiRl deoadsait signdhg
qual ity net I Gdinamy Mﬂyr &hReRl BeLesr 2PNt adfer e%%nﬁl%s&rdemw H"ﬁirther

quality netric can rel’ate to one or nore aspects of the w reless node

and can be rdetdibekdy, arhgreothe é’@?ﬁpﬂﬁ@t@@ 19y igip P%’@@Hweﬂeﬁ @81 syistienizE gyith
exanpl e, el

measur od by PRGT TiopKiER fesl s ” TR Sa0aR R 10 R BnBp . gpvgpue
wirel ess nodm&@ﬁlﬂgsbdse giaeonsttbalatewhmelael%e stetien 286 avhigth quaspertrid oThe

202, in this exa ot her rel es

Co v 1 ol eas TR 102{ BT U R ERIeg BTG o AT P ek P
can be specCivatigfubNnidbasbAd@Néapi Mpar & lrESiatiel YeEkeda&sadthatmdbtiasevices
part on one or nore aspects of the related wrel ess node.

F
exanpl e, a dPSeadar ppetrlaird © dseratpbrsc siHoravRyer iF dker Aq‘?f"&id?aﬂiyhnk can

metric than ge Pﬁﬂ 55 éaﬁ@w RREY: %&@é&ﬁ:ﬁﬂ@ﬂ& Hnfs BElicEd % Ke station 102
al ternatlvely, the qual Ity metric 11 can relate to such factors as

an uptime orandemualldcﬂlymgf wircless itwetkelwet sfoue). dhnabetidruloinkdenpi igewired or
conmuni catin het reI S e

node has be éﬁlr é g)a 5 p & aé@@%g the aQéa ':‘.t'a (Sjrt 2 rcér?ﬁaa%%‘é a)é\@ rgslpgﬁf to
synchr oni zatreuests Ifwmbéfspaﬁte\basre&ita&ms n:ogi,ashrsyme hrrmg whde tlwn@b/senstandnelOQ

like. Usin ual netrics, the e odes 20 204. and 206 ca
forma syng & i Af&%?bé%q?aﬂ]@’e“@ﬁﬁhwﬂh %%?%r}]g Spﬁ'SiEF a5 stafiqnsy 63‘8‘8’9
and wir el essa$@elesbelln RRbe2@8air BfloRe R uabtynaeeis @h byl d pkekSom@aetre

204. It is to be appreciated that w rel ess node 204 can he

synchr on| zedstigng BN SsavhielessuicrerEsasqdort Off PhMRIHAISER ofjdabase ylation, a
metric, g_h cdsRARd SR&RD ﬁﬁo#tﬁ@hfqé ee root, and so on. Likew se,

wi rel ess nodes 202 and of 206 can be utilized by dependent wireless
nodes for s)iAed3t dhifersng ony teHligh2, becewmpihivirdlessodwamenging inagvorkh @00 is
| over | evel s Of téerl acﬂe’[gt’es w1rg}.e§s no% tm{uQ Oﬁ%hﬁﬁggﬁo%' etn%t\%?k %6@%&%&:5
wirel ess nodse %0 r'es i'ng, or other

initializat Ieopl,urzﬂﬁj‘l oﬁmatedbsemodusrm;esm nod eX)62 0Bheawdttioss RQ6s far be access

synchroni zati gn. er, | ude det ec he W rele de
204 and/ or RSENYi %}0 A n&]i“p ét"‘ tlducsjlfa"ﬁ‘é’l ‘if?'ic% E‘ RISV Gther

preanbl e, etﬁlrélesst&cié@@mn dnle @Kamge%@élegsh@dés e anH rzoara@ﬁ kgafch@mmhﬁng
the wirel ess node can utilize a ile device 208, or other device

(such as a dPsystess 8odg 24 eE@Sn‘da@lySStr@d? 204 Fyebs FPSreaspPesn i UG Al
wirel ess nodg %g%tﬂ%%/eq{avgg%$ﬂepﬂﬂﬂny @r%iéﬁfa}’l‘mlrelék'%gde%slﬁ' Hados. As

strength, timng offset, and/ hus, the nobile device 208
can act as algeatledage quality meg'lcr@gacldte t0 omsymmhlrecﬂap@@ ofithevislsssmode and
202 with vvlrel snod e

eynchr on sal T8 TSt ALt ereRLe bR EbES TGO Bods o) erbile BE quati
wirel ess nodastnz@#mﬁémOdE('letl caﬁba:eaSINRemsutedhyﬂpﬁa»hrdqss nmdes i202 and 206,

he Sorcer at i e e SN RES AECA T PoB P UOR R b b
nmetric as papt20f idhse eyaiple, dtRerRe WAER | Bde 202 adkid k}Ql@hrohH@ 161 Yteldsy

nmetric can simlarl y be received OTA or over a backhaul link fromthe
wirel ess nodeo42G82and/ or 206 or underlying network component, etc. As

| ndi cated, i goidpeid € afSRMAL quiilte. i€ B SoeN QeI kA% C 3R HakSyi

hi gher qual |@y r]nat r?@lﬂv&(ﬁ&tﬁ(a gspect qFo reless nc‘)edgei%z1 ﬁﬁgn W r ellf?}éggs

node 206; t hwgglesshetwpnkdiassssatiengeimppizt emnns et wote aspeaty @fstéle melafigd X0zpless
node. For example, a GPS-equipped wireless node can have a higher quality metric

than a non-GPS-equipped wireless node. In addition or alternatively, the quality metric



12 wirel ess node 204 for one or nore reasons (e.g., bad connection,
hi gh interference, backhaul |ink failure, cannot communicate with
other wireless nodes, etc.) or otherwse. In this regard, the nobile
devi ce 208VOHY4Eher device (such as a base station JICTHIYWp/032158
wirel ess node in the wireless network), jgan transmt a timng
correction nessage to the wrel ess node 202. In one exanple, the

nobi | e device 208 can transmt the correction nessage based on

eval uating tH TelpEiRGUDY el e WligoPhiclislityapfr Ritelessngss; pdupgar of
and detecti Qﬂv@eﬁécﬁz@ﬁ&di&a}ﬁng%&%& NSreleks @S 2 pIx_%‘d b1 18 theCOELIES o8 has
message can conprise a tinmng of the access point 204, a difference
in timng, &eel éPSotduenned i pigpadravatiivon sourcgt afdsymehreyipstiono nimpergof
with the ac ' i: 1. 40 e. : Adif |

W rel ess nodadps Tl sEtifbe AR/ EXRTRLS Ll el foffe dhd Pletess nodes
est abl i shneri02, 204, tahd 206 egafodn 4 Hacwoniehtemstrazatieh 202 wi@kescontel 2046 tilee

recei ve and eval yat.e.qual it tri far r.roundi.n irel es ogdes
Coch ne i rapucnd St Sodts 2ot XS e A RES oL ettt BodiR 2af ofi o
node 204 i s Yehippicaiatel thAPSriRmHds pRRA04i din 6aBydchtRiAN D &dBpahte vwiRudsd avay

reset, etc., in which case its quality nmetric can be nodified. The.
Wi rel ess nod¥tpgdighsh Tadjite predif. Xduchi 647 (Rer &F dis poERot. 206 s9romg Likewise,

di sparat e Wiy#l83S,daed@ob Naddft- 2RSS bk WMITZEd 83 déIRAGenE Uhirdiis ARMBs Fbr
no | onger has the highest quality nmetric of thé discovered wreless
nodes. | n orsgndxemption, wikieh htaogicebid nodrs c2pmndingrthd asmievals b dte trasdend
where no surgg)%lﬂnd W rel ess nodes have a higher quality netric than
the wirel ess node 202 (e.g., and wirel ess node 206 can synchroni ze to

Wi r el ess nodeoddp Accoldingytet anagxatiply werchuphede 2602, apmeyowtringl §s Seseane, or

(not shown) powers. after wirel ess node 202 |s n nized ta .

W el ose bl gt iShEh dieRe R eEs Hrdde handOniuhgR §tspiigtion
metric, W rehesveR0mde iRdddeCafeciNE ERNOIMIES nblest 118 el D06 01,83 PA RQGeling
i nstead as part of maintaining synchronization. 100481 | n anot her
exanpl e, t hdegi Aelgaag pserssiratupratablooae. b dackapwldinky and/orgh ligaramapider
(e-g., Wi th &hG,AUALIICIEEhbICAIEE AL B0D6R U Bthet BRicOGherRde
of the respecti Ve tree. The wreless node 202 can eval uate the root
nodes of w rd$pasge modlsss ROE) dndtasive20Bmaarimpgasingt wirglessgnode 204 (and/or
synchroni zat{0n, as | | o) n e cpat e
synchroni zi nié)%wth?)ﬁ?h\éﬁrﬁggg%e’aségﬁ {ﬁsg I%q‘géﬁe%@bﬁ?;ngﬁf%%’ Fn(%o%.t% i pIthuS’ the
Fur t her nor e, meliileidevice 20fecapipt &ci gtesdhy] inalis odgdel tongneyadiy wintlzstnodn 202

using the quality netric _can prevent frequent hopping (e.g..

pi ng- pongi ng”'&t VEEESS ”(S’_éif’ \%@‘ZW Igtyﬁ'@ﬁf‘gﬁ‘??"&‘ﬁ? Ba%te&ﬁetﬁ‘ébﬁfﬁfé’f&ﬁ%l% the
nodes appearwirdfg nddebd FisdiRbikithe digiarad havlelPiodes DOS dddyor286.86 can receive
wi rel ess node sel ection such that nodes can sel ect synchroni zation

nodes havi ng* SHEDhIGHESEIad 49 theywingdessingdes) JvimAQT 2P s fdgscriied-oH is tor ke

[0049] Turni dggr&ﬁteﬁi Gt the Wilelsd PQ&@QOQ Safl SOV MC BN SnARP3E aﬁa_ly_tﬁgf

300 for enploynent wthin a wreless comruni cati ons environnent.

comruni cat i ohscoappamasnesexadaPlecaln ititeonh deequetit inomicaran ginpidarkyi gnreceived

thereof, a r@'Pj\loer cgv%}“fﬁcb%cﬂ{au?‘ﬁpl? rﬁtoi O&etwhl?erlgs%fnodgr%Oﬁua%ﬁ%?@b% %kl%q,%‘i}{ng
communi cat i ons’ apparatus conmuni cates over ‘@ W rel ess network.
conmmuni cat i arswaRpampbrest, 300 Aaindicaet lidehadapictel eampipde wirdenwnede? 04

302 that can detect presence of one .or nore surroundi i rel.ess
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establishment. In this regard, the wireless node 202 can continue to receive and

evaluate quality metrics for surrounding wireless nodes, such as wireless nodes 204
and/or 206. For example, where wireless node 204 is initially GPS-equipped, it can lose
GPS signal, shutdown, reset, efc., in which case its quality metric can be modified. The
wireless node 202 can synchronize with wireless node 206 or a disparate wircless node
in this case if wireless node 204 is down or no longer has the highest quality metric of
the discovered wireless nodes. In one example, the wireless node 202 can become a
root node where no surround wireless nodes have a higher quality metric than the
wireless node 202 (e.g., and wireless node 206 can synchronize to wireless node 202).
In yet another example, if a new wireless node (not shown) powers up after wireless
node 202 is synchronized to wireless node 204, and the new wireless node has a higher
quality metric, wireless node 202 can synchronize to the new wireless node instead as
part of maintaming synchronization.

[0048] In another example, the wireless nodes 204 and 206 can specify a root parameter
(e.g., with the quality metric or otherwise) indicating the root node of the respective
tree, The wireless node 202 can evaluate the root nodes of wireless nodes 204 and/or
206 during maintaining synchronization as well as other nodes along the path to prevent
synchronizing with a node causing a synchronization loop. Furthermore, it is to be
appreciated that ordering synchronization using the quality metric can prevent frequent
hopping (e.g., ping-ponging effect) between synchronizations where other wireless
nodes appear. The quality metric can allow for priority based wireless node selection
such that nodes can select synchronization nodes having the highest quality metric

allowing tree formation.
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within a wireless communications environment. The communications apparatus 300
can be a base station or a portion thereof, a mobile device or a portion thereof, or
substantially any communications apparatus communicates over a wireless network.
The communications apparatus 300 can include a wireless node discoverer 302 that can
detect presence of one or more surrounding wireless nodes, a quality metric analyzer
304 that can receive and evaluate one or more quality metrics related to at least one of
the surrounding wireless nodes, a wireless node sclector 306 that can determine a
wireless node for timing synchronization based at least in part on the related guality
metric(s), a timing synchronizer 308 that can adjust timing of the communications
apparatus 300 to substantially match that of the wireless node, and a wireless node
monitor 310 that can continually evaluate surrounding wireless nodes to ensure the
communications apparatus 300 is synchronized to the wireless node with the highest
quality metric.

[0050] According to an example, the communications apparatus 300 can require or
desire timing synchronization with one or more wireless nodes to operate in a
synchronous wireless network. The communications apparatus 300 can synchronize to
GPS if so equipped. The communications apparatus 300 can additionally or
alternatively synchronize timing with one or more disparate wireless nodes in the
wireless network. To this end, wireless node discoverer 302 can determine presence of
surrounding wireless nodes to which the communications apparatus 300 can
synchronize timing. As described, the wireless node discoverer 302 can detect the
surrounding wireless nodes using OTA signaling (e.g., using similar mechanisms as
mobile devices), a backhaul link, information from an underlying network component,
and/or the like. In addition, as described, the wireless node discoverer 302 can
communicate with a mobile device to receive information regarding surrounding
wireless nodes, such as signal strength, timing offset, and/or the like.

[0051] In addition, the quality mefric analyzer 304 can receive at least one quality
metric related to one or more of the surrounding wireless nodes. In one example, the
quality metric can be received during wireless node discovery or later requested by the
quality metric analyzer 304 OTA, via backhaul link, and/or the like, as described. The
quality metric can be measured by the quality metric analyzer 304, such as an SNR

related to communicating with the surrounding wireless nodes. The quality metric can
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also be calculated and assigned to the surrounding wireless node based on various
factors, such as uptime of the wireless node, uptime of a related GPS device, signal
strength of the GPS signals, number of wireless nodes synchronized, etc., and/or the
like. According to another example, the quality metric can be stored in a
synchronization structure related to the wireless nodes. In one example, the
synchronization structure can be received by the wireless node discoverer 302, and the
quality metric analyzer 304 can determine the quality metric along with other related
metrics in the synchronization structure.

[0052] Tt is to be appreciated that the structure can vary for a GPS-equipped wireless
node as opposed to a wireless node not so equipped, for instance. In one example, the

synchronization structure for a GPS-equipped wireless node can be formatted as

follows:
Field Size
Type 1
Quality 64
Hop Count 8

where the type represents whether or not the wireless node is GPS-equipped, the quality
relates to quality metric, and the hop count specifics a number of wireless nodes
between the related wireless node and a root in the tree. In the case of a GPS-equipped
wireless node, for example, the hop count can typically be zero as the GPS-equipped
wireless node can synchronize to GPS in most cases. A synchronization structure for a

wireless node not equipped with GPS can be formatted as follows, in one example.

Field Size
Type 1
Quality 64

RootANID 64
Hop Count 8

where the type represents whether or not the wireless node is GPS-equipped, the quality
relates to quality metric, the root access node identifier (RootANID) relates to the

wireless node that is the root of the tree (which can be synchronized to GPS, in one



8 where the type represents whether or not the wireless node is
UPS- equi pped, the quality relates to quality netric, the root access
node identifier gRootANID) relates to the wireless node that is the
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exanpl e), and the hop count specifies a;gunber of w reless nodes
between the related wirel ess node and the root. The above formats are

just one exanple of the synchronization structure.
example), and the hop count specifies a number of wireless nodes between the related

wireless node and the root. The above formats are just one exampie of the
synchronization structure.

[0053] The wireless node selector 306 can evaluate quality metrics and/or parameters in
the structure, as determined by the quality metric analyzer 304 for the surrounding
wireless nodes, to select a candidate node for synchronization. For example, the
wireless node selector 306 can compare the quality metrics to determine a highest
metric and choose the corresponding wireless node for synchronization. The wireless
node selector 306 can also compare the quality metrics to quality metrics related to the
communications apparatus 300 to ensure the communications apparatus 300 should
synchronize with another wireless node — where the communications apparatus 300 has
higher quality metrics than substantially all surrounding wireless nodes, for example, it
can be the root node. In addition, as described, where the communications apparatus
300 is GPS-equipped, it can synchronize timing with its GPS and be a root node. In an
example, the wireless node selector 306 can evaluate parameters of a synchronization
structure in conjunction. Thus, for example, the wireless node selector 306 can evaluate
the quality metric of a wireless node not equipped with GPS along with the hop count to
determine whether to select the wireless node. The wireless node selector 306 can
determine that a disparate wireless node with a lower quality metric but also lower hop
count i a more desirable selection.

{0054] Once the wireless node selector 306 determines a wireless node, the timing
synchronizer 308 can adjust timing of the communications apparatus 300 fto
substantially match the selected wireless node. The timing can relate to, for example,
actual time based on a GPS, timeslot and/or frame numbering, and/or the like. In one
example, this can be performed using similar mechanisms as mobile devices to perform
synchronization and/or acquisition with wireless nodes (e.g., evaluating pilot signals,
system information blocks, utilizing a common channel configuration, such as a random
access channel (RACH), and/or the like). In addition, the timing synchronizer 308 can
synchronize with the selected wireless node based at least in part on messages from
mobile devices connected to the selected wireless node, as described, relay stations, efc.
The timing synchronizer 308 can adjust the timing of the communications apparatus
300, for example, by slewing the time gradually to meet the wireless node, by adjusting

the time in one procedure, and/or the like. The wireless node monitor 310 can
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one or more wireless nodes, such as tracking wireless node 402 and a timing
information transmitter 416 that can broadcast information related to timing of the target
wireless node 404. This can be, for example, system acquisition information regarding
a common channel, such as a RACH, pilot signals with frame preambles, and/or the
like.

[0060] According to an example, the wireless node evaluator 406 can determine quality
metrics and/or synchronization structures related to one or more surrounding wireless
nodes, such as target wireless node 404. In one example, the wireless node evaluator
406 can receive this information from the synchronization structure specifier 414 or
other component of the target wireless node 404 that transmits the structure (e.g., OTA,

backhaul link, using one or more devices as a gateway, efc.). The synchronization



structure can be a quality nmetric or a structure including the
quality nmetric, such as the structure format described in reference
to previous figures, in one exanple. The wirel ess node sel ector 408
can conpar ¥OrABBL hr oni zation structure or quality maGA/ES20{fp158
those received fromdisparate wrel ess Qdes to determne a wreless
node for timng synchronization. In the depicted exanple, wreless
node sel ector 408 can choose target wrel ess node 404 for

synchr oni zatsfraeiure| Gan PpjasIupkiy SRALc of btiptey Hedan the Audito mekis, sughgs the
timng of t cki 1 S§ Rgde,40 L Mn er
received fr g%u%tl[l% %ﬂ?tng%sr%gnéﬁeﬁl 21” tr ancéém%t %?ﬁgﬁg&#hﬁmsn g%ér)l%%%%g Phe
per f or med OFArelessinnde seldstre KRB @Ry campdré ficrsgnehroroiitior sthesiire @r gsaldy metric
gateway, and/.qr .the like, .as shown supr.a. described, ti.mn
Synhroni zer i oS rroet it (B Ao VR S Ae06aA0 oGP B ode for
peri gd of titﬁﬁng@ﬁi{cﬁﬂ’ontzla,ﬁbmaﬁftlgﬁdap&:]ladidﬁsmplﬂlwﬁgd&%hibdcﬂkel@tdréﬂ% cAdpehidose
synchronizing to a wireles ode, the tracki Wi re] ess node 402 c
become part tgtﬂefawgf;‘lﬁ%rﬂo&ﬁf‘ﬁ%??fown?f}f%@zaéﬂa- ﬁaﬁ%ﬁé?ﬁé"rddi*‘gb%& %)E“éh‘f’FI&EYk"i?ﬂ)g
Wi rel ess nodgg adjn@tinGRO¥Nhe H8OAGRNHWRE cdstnoll®802 baIbdh SHREHaRRIcRAS Febdlved
[0061] In one exanple, as described, the wireless node sel ector 408

can conpar e frsadiniag igieamptiqp frersnidey, 4Kuchitas camRe pyformgd | @A, using a
wirel ess no i - L, N i L abdg.n .

synchroni za'tia %giﬁﬂ.aﬂ%’ %ﬁﬁﬁ?@@(&eﬁgl g‘t%{ ﬁ%@%aﬁg%ggéﬁwfg Hv!aet Sthﬂgnﬁf%ﬁ'esj%s
SNR can be tdeecribedttinmogleyrshiohizehblt0 @obkwahe timidgyto gradually-adasgever a period

surroundi ng i £ el €830 ML Al SNEILANLASL-AAS T 00k 088088 0 &
descri bed. wWever, I'n FhiPE" Y4 | e’ The" P o8t “Hode &8y SHBY™He=ne

GPS- equgppedwireﬁ@s near@rm: tﬁi,ckf{r/l\% &iﬁe&d’sﬁﬁédeﬂ@&&b@ﬁ&oﬂ?@@ﬁ%@é Sﬁr&ﬁrobﬁzaﬁdﬁkﬁtree
root node in this exanple. ere the target wireles ode 404 | s not
GPS- equi ppedd gD {HEe B%IR‘Fﬁ&‘C&H“Sé’I"é%“s“S B b shest @&u?rbﬁeflar, tppRe
timng synchypm&esat440 can transmt timng synchronization

i nformation g% g., a synchronization signal) to the target wreless
node 404 al |1B¥jithdntare eamples aqideeqridsd Haduirdes 1esiessphetor AP zent eonriges
tracking w gﬁéa%%%d fﬁﬁ%ﬁ? hd8E2kudiNa PERRNE: BXAIP L Srelel fodM ﬁ@'d@é&niﬂfﬁgea
sel ector 408 can conpare synchroni zation structure paraneters, suc

as qual ity meteless nobioraoning syrRownANI®),. hchessampliethedenddst inede vah tlan

entire path of, the .synchroni zation.tre rom.the.target. wirel ess node
204 o tne EHEHSNE BFnES Bt SiteS 36 oL R BupE g inse® SRR
access poi néwiré‘r&)sgi/doﬁeﬁﬁm‘i ?@Lchﬁin@ze) tc(i)V\hletﬂGGf nbdeg agd de@érfiﬁ:&. nnd\ge{re?, in this
GPS- equi pped, an r the I ke, in determning a wreless node for
synchroni zat¥8mPleAdCdeRcRdsded Pof PeBRRFIBPPEhe PRl #argLss ttofdpet Wircless
sel ector 408,53880808HbEtHN8dt RS &l B SdmMd EWESS tROMRse! Rireless node 404 is
synchroni zati on_does not have the same Root ANID as the tracki ng o
wi rel ess nod@t 4F5-equinped sadithe frepharg wirelase nodo 443, ic RPSreRiap¢ b ing tisdng

The wirel es sel or..40 al o] 5 al i MR T G D
count, and/ (S)Syﬂgﬁgm?&?kgqgf Ctaﬂe%ta{r}sg@f(i hgl%\ﬂcrg’{ag%gm%gg% Afgé}yrtno t o@g"o?ao
surroundi ng syphehedresdionogesl) toothe tisgat evnictesdnsie 40 tlloehg dte targel wiedless sode
node havi ng 4I,cower ual itt qetkr.i 9 folr synchroni zation, in one

exanpl e. Thu®* % WIRILZE L5 FACKipHRIPISSSTOAC i r el ess node 404 can have
a hi gher quabedzy Inehdthe ekhraple! thachicirgs wdde 8tleasr 403dan 46Apan dymhroalAtdn
surroundi ng wirel ess nodes resul ti ng in selection by the wireless

node sel ect OYIUSWES PHAMERTSs SHely &S alualitys ettt hopi et yReoiANb: aeAcsy aedr

based on thejeyimict fo¥ affBhik Gathiol e s§RMRGTizakiBn §64 £6hI Rl ®1rEES AL
for synchroni zation, for instance. In addition, for exanple, the hop

count can beodhioghnasly, tha syrohemization pareees.Wite be seccsiamed. mabide draics,
the sane or sim | i.C: ) r ARk 8jket g
wirel ess nodezé'wzté@gﬂH%e%gglfgogg{ﬁdﬁolgleé[fsngﬂ‘f?@;}gtﬁlﬁ%ni thel chhhfrd %e, gl'{gg N
descri bed. [Wid88s nicle ofodispochranizmionx adpldescribhd for akinply, Wher elirekess modie
selector 408 can ensure that a selected wireless node for synchronization does not have

the same RootANID as the tracking wireless node 402 to prevent cycles in the



20 exanpl e, such that the tracking wreless node 402 synchronizes to
itself using the UPS signal or the other UPS-equipped wreless node
In one exan‘B t hough not shown, the target w reless node 404 ¢
behave as % tp‘%’ﬁ?gﬂ% wirel ess node upon occurrence of ﬁ?gquﬁ@?@%gs in
quality nmetric for the tracking wrel esg node 402 and can synchroni ze
timng to the tracking wirel ess node 402, as described above. It is

to be appreciated . that the tracking reI ess node 402 and/ or

surroundi ng bwl‘}hé?né@éloﬁBaf‘esﬂlea‘ﬁ“%l%%%ﬂle&lfqrﬁo% P OB RLANTURHE BFiTIFn
a conmon ti Hop RELktOGn /& e asie il trgtﬁt%gr @f'i}lel%sst &{dgﬂtoz% HRdsE 3 Sﬂﬁlglﬁﬁmg
for timng synchr oni zation, in one exanple. [00651 Turning now to

Fig. 5, an exialyskeodesdn ensmeagd@mngmlcha mrsbssaxpdd hating a Eveongqualitaokirg
wireless no £ n m
begi ne.at satt SnGhERf, RELE S lan This 8BS0, WP uRP it PR
W rel ess nodi€s.cabuche $em1gh):r0cp1ah@cmannp tha deddig bédleshyodeed® wndigr other

quality netrics for o et wreless nod

ol chaul 1 Sungile eSnelR ol e Pissltb ik 5 B RoG TRy fagyacReGt afb. 1
synchroni Zattlu@ Regitd, WGttt @S0ty dafbakRfdrdeanasmidrthe qutdity ARtRfwith respect to
wirel ess node, strength of a UPS signal, and/or the |like, as

descri bed prefrEgstie eﬂsﬁloéestP%WélP'@fﬁ%ﬁFat}@: fosinstney Wraddiiens fpreramme. th

vi rel ess nodg, BONEYRTe cSMGReS B Whdlifie e%eém%a%@s%de@mat hiR the ik &9
Wi rel ess node can enter synchroni ze to GPS state 504 where the

tracki ng wi rsehiéssjualdinanads.ubt snoithes exdmplaghe trugabetiretdannodsf 40knen GPS. robh
this state I de can maintain

synchroni zaﬁ%g%lvm %ﬁ&{ ﬁl%%%gt y’ agggfc?lngcgl |y monitoring the timngs
for di spari t[g63f crccexiagpb en eiamlﬂdmdﬁaahmgtmeldsg acdei 400 cun syeblessize dohéng

can set its synchronization nmeters to ref|ect
synchr oni zat?gﬁ taseq. w1re,ﬁs§no §$ éqsg,rg{ed ’b‘Lem tﬂﬁff_m‘ﬁgﬁs pedsn oo

etc.). Thus,expéi@te b BLE MY QMITEhRES. NRECSaBAR, theithisgyikdés node 404 can
information to determ ne whether to synchronize timng with the
tracki ng w rfailagictngifeoiofxnemsnge degiagation of 3 G sigralngidéor the ke, veligh st
Wi rel ess no% S 1By LAt Red&raRd i€ HuSeirnd iPMss Q‘BQ@ evaluator 406 can
synchroni zation structure paraneter to 1ts own identifier. Tl 066? I?
the UPS fai lconmafly maniter thedargtt iedeonwedohdt amdcetbet sutrbendigywiseleistrodes
fails), the £O { entered. I

2 var et v righ SL8 RURETOMAR) 3 e s AR antes UL ES il GRS
above. | n anwiesiaspiloge. ﬂ“ésmtlhdoqmdah@bm\tmc dgfhbe teﬁg@evmral\dss ebéss0hcaedecaase
be selected froma group o Iess odes b Iuatl nor. e
qual sty ot RSNy SleSian e aodh STecRe 0By Briogte FHAN sERi g oy BEUTe
node can sel®aihrénitAbdef a &Qﬁﬁas& h&&e ha’inﬂgpﬁh%ﬂéﬂ dﬂ&ﬁﬂ; mbdricBRIsE. tIASAARTRE,
exi sts, the target node having the earliest tinme, highest quality
metric, and/MOWCERRPI@ST MHBP SBERIRCINEaWITeesssidet cat apnenr wiih g pigher qﬂﬁl&é@
are UPS-equigad affcl Gtk WG h61e0: LS HORNpREIEE lof Ao Tor TBYiGed
target 21 nodes wth a highest quality rretric nore than one

t he sane hi ghiedess qudd, |1m<yeaxet>r pagluisitios of ar@RI smmi,ednéé)s theoldles). frothis case as
exanpl e, can l.ect [ t

andl or snal 159k 1§ W‘r%%sgn?de %?ecﬁoo‘”\t%g tHe ‘E]e?é’rt a‘g‘{]se\?ﬁ‘%e é‘é‘%“’“r‘i‘gdl& W‘re%ss Agde
exanpl e, carfosglnembmtzktmnt anlga@shsmﬁdbwmgtdnmheass b hadisyt mbioip tlmmnhlis @ﬂmfe

a node is selected,, tim be synchroni zed, shown supra. |n
addi tion, t HEEP HEkIeRnoer AtoReing, direm el aisde ¥igh ByprIuRicoh AU grtric or

paramet ers tdhdrRfsk egbret B%lﬂaﬁi’ég%ﬁlclﬂ@ﬂ%tﬁﬁnﬁm&\ﬁb Zgakdr@dler§ e 1@ wirklRS Tode
fal se, target node = identifier of target node, root node = root node

of target ncfak?ctoqeu%ﬂ @aelyew@pwﬂ@tafgeﬁwﬁleﬁgm%ﬁpﬁ EOrSmiBGHFEIONBHON. hop
count = hop ﬁﬂHPtA&Brdir%{ @St @R&lﬁer Ha U Ehahpes oW e t%ielﬁg i \ﬁgﬁg{r}&t 402

w rel ess no es can utl zethlsm tion“to determn
synchroni ze dehmifiegt tniny syheremizationn d:muep@helssthndd@kmg witeless ardmpd2 can
acquire GPS functionality or otherwise discover a GPS signal. The quality metric of the

tracking wireless node 402 can be increased above the target wireless node 404, in one



[ 00671 When synchroni zation is conplete, the tracking wrel ess node
can nove to the nonitor wreless nodes state 506, where target

w reless nodes will be continually nonitored and eval uated for her
qual ity neWPiB¥/099% i re| ess nodes are detected with hl?ﬁélﬁszﬂﬁﬂi’%lg
nmetrics, the tracking wireless node can,gynchronize to those nodes
instead, as shown above, reset synchronization structure paraneters
or quality netrics, if applicable, and remain in the nonitor wreless
nodes st at e S5@BDleysh dhat His trickme iepless nede HBtwnevpIERs 1 dselusing the SHS
target node, n

ot P Lo e O R S a1 D GRS R B R g
synchr oni zattinget Wiadléss nOtIfh-éOlt wad:lehng agjarteablgng wirsttes nae upon eccutrhiecesdtthm
synchroni zat.i on stat e at e anot.her tar rel ess

7 ng. oy nerP SRS S RGHD Ret S AT ECLT RN A hOIAE B A PERE e
nodes st at e tb@iG tridkmgtwmkisngdwogla@&lﬁsdﬁbd@alﬁtﬁrﬂ addltblbempbﬂemaﬁﬁmhatt@}ﬁe
for a UPS sitgangl I.f such, i det ctedqg?gn%1 PScrresb rliy 1e
after failur @gml{e#q%@ﬁ?q? RO AH1E9 Yifplgsh go e&rcaﬁtgu PHflasyience
node), the tdhafmkinldtid [Bh eSHmOR UencCitRiod @édrc&me RESRbRSaler WrRsegtles
504, as described above. 100681 Referring to Figs. 6-8, nethodol ogies
rel ating to feytiemesricrazatiphingnameaglov rel ess nodes in wirel ess
conmmuni cat i t [ f

impl 1 ci ty QPVER RS Bk o nie S uhaiplc Stk SiaplRl WILRASAS S8t shovg
as a series tcﬁcklagtvssreiasis npde at@ed)@dunldedsmau&jtﬂoxamnapﬁﬂae@tam @elgramamgimgt
et hodol og estti%re r%%m L ncﬁromzatyon %3 WI hdoenre 0?];110?“1(3: %Vsb %no%o uaé %etu cgri
i n accor danc& WPt} noré aspect’s, occur 1hn erent ordars?
and/ or concusce@nhd &esmﬁda b méwa;gt@aﬁﬂqutfﬂmafor Sﬂ@b&ﬂmﬁftda@@ﬁﬁfrblbﬁdmd@@

herei n. For e |IIe he art wll und t and, an
appr eci at e t@u Veﬁ%ﬂ’h‘g‘gﬁlﬁd@g “ou '&C%H i meltics eanyelpls to gﬁ%eé@r‘f?‘é’ﬁlzﬁ%orh

series of i m%&e&%a%sidt%a PhRneRs, QBERAL ?of asu&éleb@slou@ sreftAlod «APY LB,
Moreover, not all illustrated acts may be regwre to i npl enent a

net hodol ogy 4nd/ondleolikarie degirivrd erreicuslynolf @ GEPeeansl is] @@69311 afth iragking
Fig. 6 an ey s%oﬁ'e’?thﬁ g0l 0¥y 9&% kst nJc@%th‘ Br?&t‘ﬁé nﬁﬁln‘?%% glgss ode cap
wirel ess nodes for sync ron|zat|o I'n "W reles$ networ aye
At 602, a qmlartsynaheimzedor@Sastad 504) vwhesthe tramhwgmlﬁssaioés sdjmste s ltlsung

recei ved over a ck dty.nmetric.can be

Ut ved a8 R i ot o the P8 B g oo B 4B SR pfe BB
such that t f‘@nerﬁrﬁkE&ﬁ)ﬁ widthe GRS By codubilyghmesitortigahe tivhing Beliegires] for
for synchroni zat| on. ity nmetric can relate to whether the
wirel ess nod@empleypia lﬁa?tbﬁwf&%}fs VAN GaB g I SYDRHPHEIOR paTatefers
of timng sayremset e TIRABILRRaA]E 20GPSANE|& arkfiGioké K&NUL B hop count =
exanple. At 604, the surrounding w rel'ess node can be sel ected for
timng synchhaidxaThusnobeetradsing wirelpssmeden emaritive this inforauson dajdeermine
based on th i I

most desi r AV e pyof iR B AP AR 1Rl RANEE HBISoMARGbI, 1 e
can al so relatmplep tlnm&adﬂngmnelqsamadeemm $)e|m1®tsqo|dcmndmanaﬂet @nroot node
structure (e.q. tar unt, etc.), which can
be eval uat edsygﬂ”@%}ﬁz&\?ﬂ@&?%ﬁrepmﬁ Sr%to 1xsa‘?W @Qm {606, tining can be
synchr oni zedowdél hftﬂaesfsﬂlfaﬂ@l@mgl, g svgnalelbeesmem@iaucwmltwd@m itsBIfIfAldy the
slewing the tinme, setting the tine in one a tment, and/or, the
like. [007015°Rf %mplilrﬁazwnﬁt@te P2 @R NP & YREABIYES ol Rk
that facilit@hgs s?ﬁ!h?&ﬁiaﬂgn Vs [iedceinsd RYes nf A e%ahiﬁlé“ges%ﬁmb%é 4@4 QR
At 702, it is determ ned whet her UPS-eq wﬁpped nodes are detected

UPS- equi ppedwinderssiodeeandhesselerted fropr agroumiel irelessmopes tyyavevaidng ons@r more
timng of a 7

cluster of nctJP Il“E'm}%p?E'rl‘ﬁ| gﬂgéét?@quﬁ t%qﬁ%tt??grg%&a ‘Blgagsese gcgﬁtee . S%lﬁd ?
cl uster can ftarget mib tbatas 6P Sraguipped. réﬂmms theodes dxaold, il argst mdedtavmgdhe

earliest time, highest quality metric, and/or smallest hop count can be selected. If no

target nodes are GPS-equipped, the tracking wireless node can select one or more target



23 [0071] Where there is only one cluster with the highest quality
metric at 706, at 712, the wreless node wth the smallest hop count
in the cluster can be sel ected. Wiere UPS-equi pped nodes are detected
at 702, thEO2PRYPBP® having the earliest time anmong t he FGEHSRO0QBEISS
nmetrics detected can be selected at 714, At 716, the cluster with the
hi ghest quality netric can be sel ected %romthe clusters having the
earliest UPS tine, At 718, the wireless node in the cluster with the
smal | est hopodesuviith ednshsst gealibe metics ol myiscthitopne has p same highestoughty
appreci at ed e Ry it iRt hi bt
t he exanpl eéﬁ%\}gaﬁﬁgﬁ{eﬁgf E%é%ggﬁgﬁgﬁ’evassﬁae?eo to %?’er%pne \}\%ﬁ%éh
Wi r el ess nodedt adesefigcandfar snallaitnippsgoohr dfinetatthe mrgdt nvisdess triode, int dries
is just one exanple of selecting one W,reless.node over others. |t is
to be approcratel (RariFaits srRarols ail B SPutiohal il DB g pode I
qual ity net setlesed@isdnig bemcbehyeneirdhizddO8sAbwil Wit Nth dddithdngthe &acking wireless
illustrated is an exanpl e nmet hodol ogy 800 that facilitates utjlizin
SNR to syncHPBhFFesH iifisygrhEonifalar @asmitieelo TAHCH (DS Bt SRIFE BRCHRBAYHO
nore surrou g@!g.r,l GPYI 816 S8roROMRIS =Gadhtifer SRLGEITNE Foot HAHS =M nBEe of target
conput ed and/or received, T n one exanple, as described. At 804, a

wi rel ess nodedeamaliy meriect euliometricmirigrestynndar kam sant oiopaswe drfaigets
SR AL 8000t I NOEAN 15 NG RRE T dMole ot IR RisT AR EmaddN &
can include, Tor exanple, stewmng timing to match the w rel ess node
over a span defermingeyvhalyarcior gmicionge ttiming gwitin thn éraaldjigi stindess , noda difothis
the like, as _descri.bed. reqver, .as, sho above, the wreless,node
can be & nodE Rt DGR AHPOITIa FanTS Eohau Re e iF el 2h of 2 8o
plurality ofnod®desistchatassyls iy diird hbdfieng g\Witeextfiple patineRodthoandbove
one or nore associated child nodes. In one _g\xaigg%ﬁ, t he §§I ec&ed
wirel ess nodé" takPhe felse t?r(%t_tmﬁ%a’ér.adfl@@‘?‘?ﬂe‘ grugeR o fOUNE= Jef’ep-ni ned
whet her a sypgh| AMhEEInORE8zitRndeLaRbIeE,; tht-zftraagn% thRIkPA den@dendik tb iR
synchroni zation tree can be identified at 810. Tn one exanple, the

Wi rel ess nodeordign Wirrlise arodes Bater ¥t whede targetawirelatisiades exjll be continually
synchroni zat j truGt r 812:- UPS 1M ( :
fromthe synr{(l:ﬁhg%dzagg eﬁ%lgaet%{ @3?}1@3%@2%@1&{1 t§ S’e!dhct“}éjll:ét Sgelmgrﬂ&g)tg rencgegfgtep o ith
synchr oni ze Higter rquelity nocteicsi tht thlleiSng | wirdlérs snodr anp| spclirbeze oo tthase deded
t he synchroni zation .tree.can have the highest SNR of nodes in.the .
tree. The rdBICHoBeoNR 4 Soh T EROBRAT FREEe PAFRTED & EFHIh it
UPS wher e i tif bgplidiSie efndi ppenh, inahe hivhitbeGate AdSs biatt 50%. f Whsleai€ hidher
nore child nodes in the tree, as described, for. exanple. [0074] It |
will be appreehtymeddne pe,is thy CHERH (HEHCEINHHTASHEE SHICHE? BOGESHR dlckease ifs
descri bed hengiify, nleplcChENRAsh, CRP HEmPRAC KedakElcRda daiet tibdEBliliz6d for
and/ or synchronrzation structure value relationships, as described,
to deterni neyoesomzdion foily dhetackingdesclesy naderdan gntep 4hes getuh ptehioaizrbom
po used her &lfle siN® 10&Hdiother e irells ndddIeB! BREE IR EE2GBENE! Baldbn,
to the process of reasoni ng about or m?errlng states of the system
envi r onnment , wiakedAirortha)smonitor omrdessetodef wdis efdbatthonsicksg captlessedodel aan

events and/ or, ,dat | nf.er ence n b | oyed to.i.dentify a specifj.c
context o Sl RGO T apaen. TRk e r PPRleRshEFaplite
states, for gwafphee rdRinkNhesataenical With PO Bkt |viisdléss -dodel, thes fradidigs
conputation of a probability djstribution over stat e@ é)f i nt erest

based on a CUBIPYEPYR F28i5065F Ssignizatp GUR At Sf sdrenbed dcal so refer

to techni quege@imlMaEs P FidsOBROS B dBlogRE FeihBiEh sﬁi{@}ﬂérﬁziﬁé @Rk 88bng
of events and/or data. Such inference results in the construction of

new events owirdesingdes if malrlcas eammuficasion aetnstkseye Hivstraied/ Whils tfor puposes
event data, é’ﬂ% ?c[ity%rf Q%n th]Bﬁ, t‘ﬁ%ﬁ{ﬁlﬁadgiro?ieg ' BL3E &fld U A ABS a series of
, ang eat er dg

tenporal proximty e events and data cong from one or
several evemndctsaitds @atcansastoodsnd {pPpGLiGlcdRhg . thedmetbodmoditd aus hotdimited byftha
order of acts, as some acts may, in accordance with one or more aspects, occur in

different orders and/or concurrently with other acts from that shown and described



[ 0076] Mbbil e device 900 can additionally conprise nenory 908 that is
operatively coupled to processor 906 and that can store data to be
transmtted, received data, information related to available

channel s, W2A0%M0M82i ated with anal yzed signal and/ or |PrﬁTéqu2@t9@ﬁ76§8
strength, information related to an asshgned channel, power, rate, or
the Ii ke, and any other suitable information for estimat i ng a channel
and comruni cating via the channel. Menory 908 can additionally store
prot ocol s ar@redr &0y SrinMeshasss Heiled é’dth\ﬁn 4 walk ipdggstangy anch gprsgciate that a

utilizing a £hHeHRey(&ullt altPRIHheE MBS BESES as GARSEL bY RRREGkd Gldies) o
25 [0077] It wll be appreci ated"that the data store (e.g., nenory
908) descri baenthendi s iparstarediapame rMougpeeri nog aﬂﬂﬂmﬁye@) Acthony OF agquired to
TemDry, O ARG LAEBRNO R AL A AM BROKOR Bl RO Y. BY vy

of illustrati ) nonvo rmry can incl ude
read only ngoeoy TuRGEA to pFiggBarmaddaenpROMbefiRIROIDRy &l0ediat ifedlitayes selecting

Pl e momor 0P GPHQoRIRERG I AETGS: MR SRRRC ey R,

whi ch acts afietfXeitéetlo sGREBendIRIMIrYessBYd¥BYeRivel b ststtadkia0n ANdksaiiied,
limtation, RAM is available in _many forms such as synchronous RAM

(SRAM) , dyndht QUEKRIMEEARFD s yHikireh Ab AT IORMMIQTSORANYE waisless aodpat i one
rate SDRAM (DDE,SORAN ngNanged SR (ESDRAN nighuchLiit) ks DAL ¢
(SLDRAM), and dfrect Rambus RAM ( DRRAM) . The lgﬁ sl o
subj ect systsandmmdatmt Ha‘dsquahtyl metanden relege d@m@lﬁihsethevwwﬂitsam%nmgPS-
limted to, th S ]
Processor 9(53 uﬁ’ggd’f urt’ %%1 g&e@‘g%é}i@% %g}“ glltg%?% %qtogn% gn %Xor%*gé%mﬁ thereof,
i nformati on ane@ethedikedLd ekdnatle.cAn6Oh tiad S’tlmbﬂlﬁcmig’rﬁtrbleﬂ rrodgamdi)mgletctemfmg
synchroni zat i on frog an access gm nt an %/nch i nf od(rgngtlg trlow
912 that car"PrEvYHE T YO RER LAY lﬁ%‘iat HGISTRE9h drsgd gn T Seric.
di spar at e acpfsSaskRRidMbed, IR w¥RIRe Withehs Wdsthcb iRt ABlQN cArEhickRted.
910 can receive quality metrics related to one or nore target access
points, as d‘é%@h@%oﬁbowomeprr@m%ﬁén EoIPmiHte aloi BRE W't HOKh SaREetfEY In 2
access poi NtenobNelioiRRhid Rt hOR, hb BountNGe SXAG can b
i nformation %p%vﬁlerﬂ%lz carr?c{(sééle yn qugtl/ Fgey met rll)lgéso%no (gei . C.an ©
transmitted aveluated imedojmgticic dessne tpetarmvte @é%e@mm@b@dbe bynchiooizhé with the
exanpl e, the s i rmati.on r.eceiver n .

i nf or mati on TF é‘f‘ﬁlc{’%wﬁgssorf(’de Whlel? ar'y ot Iug%glg‘glsn 0| n e s%thg'Th? gme mone
exanpl e, thezd;i;snﬁéntlanﬂfbfﬂﬁﬂliken pr ovi der 912 can transmt t he

|nforrrat|on satl ng correcti.on S e,_to.dis

tracki ng acdd Tortiae (0 Higo7y Ph SRanpls @%EO@?%M hisz 40, S‘n%f’bf"tcﬂl%“teb
desired tar %Iecﬁ%@%@leﬁ%d&s fYRrERY SynchidagagM CAt 70, of [¥deteBRinBl QMnkaer
912 can transnmt 1 nformation regardi ng di scovered access points to

t he tracki ndSBEeeBradaiofessre getedied; GPSquippehaigsan desgribed Rrgvipsly. jcgn be
determ nati y , i [

exarpl e NobTT o SUEHEE of PIGPSY 1EHRRE R IS B, MRS A B0
and transm tdaferdesl@ith helMghegs:pehmrn@tuy caroiubedgceeda nithe tohwites wint inslugaahs or
to, for inst A0 Swird slgas aavtlrll Ol sinft ot hg:[ IE‘f?bm oenedeexam & %t % cribed, . the
Al t hough depi nered agrtrel n gf rom e processor 90 FEPER
be appreci atqdlityhaétrit kken sgtzﬁelno BNRoGPStdbdlity,r G isigas] s%ﬁ)gth Sypitiede, quality of

i nf ormati on ovider 912, denpdul ator 904, and/or ulatqr 9 4 can
b o o BB s SH B, DI PSS BRe o T B A

[0079] Fig. b Ue%pétnﬁéd' Hwtﬁé hafel@n®fe, & q]mféd eTAlHan om%ﬁlﬂexfi@@'ﬂeb&@éd%er
synchroni zing timn nodes in W rel ess comunication networks.
The system 1Dborks mksfesoné Paseresteavorrorpopentte agd/or Msckles Hbi7RS, it is
) Wth a j866l 1 B3k Bk iR 18z
rmbl | e devi c%s 1 n\Oéégl tkﬂ??%gg{?%;a% ﬁl%g ?4??; %# reéelﬁg/ee 1%nt e(ﬁl q%eoto aisr?d
a transmitt et 7D826het Hagtert witlndlr high¢sd npée ldm‘éﬁ@rcatrdreeseﬂmmdl endie 7 taghe

wireless node with the smallest hop count in the cluster can be selected.



[ 00801 According to an exanple, the wirel ess node eval uator 1018 can
receive quality netrics related to one or nore wreless nodes as
described, where the quality nmetric can relate to an SNR of

wirel ess nBREL0S8Y o ity synchroni zation struct ure§’CT@JLS%°09"’???3:38
wirel ess node sel ector 1020 can conpare,{he quality netrics to select
a wirel ess node for synchronization. It Is to be appreciat ed as
descri bed, that substantially any conparison al gorithm can

utilized, sU@lladVhess Bereiiheniy ong ?léfr‘f@s%ﬁwaéla!w quadity mshicst 7%@ 712, the
sel ecting aWd&l asc mﬁﬁleu%ﬁxegt%?&rﬁqmmer%% %e%a&ge@ WheRl 65$:
node with a | owest hop count, any conbi nation of f or egoi ng,

and/ or the quwepecfrrwées ﬁrmdnfgctsq/ mtmothﬁzéastenmng:@ﬂ e@rdip&iérmetamnngqhmther
t he base st t i I S
doscr bed. - RSP RO S n BB s R 014 R TR B RS
processor 1%.&41;& cin bs stiectbk frappthe cil@teed hitiag tHehearhdst €PSssmeiode 718, the
eval uator 1018, wirel ess node selector 10 m ng sy nchronl er
1092 denod TS KBTI S G chotich diororrtsl bk uttydit tor ifreed for
processor 1Qjdchedniskibi.i RifoPE AFRESHES thathers BRWthan bROBUE hid e sakde hop
shows an exanple w rel ess comuni cation system 1100. The wirel ess
communi cat i GAUYS B FREPlAbOre: Othtiemplise cak diti Hiluptedotogfticrgiee which
mobi | e devi g ldkoQodeth sERkt %@iﬁ‘ﬁlﬂ%f 18i Safion HAVEMRIon, s 1§ Fust SndPSample
appr eci at ed tﬂat system 1100 can’i ude nore than one baSe statio
and/ or nor e of rsahactumeorrmmrbieSSdmduecher whersei W iadalibriappatiatd Shatgnantyi ether
and/ or nobil e devi tant sLm l.ar different from
exanpl e basé ot A el {‘onpﬁﬂg Qa%aé&l?@ua]?gy e\r/lféécéeq&%g%gre%{:rl bed below. In
addi tion, it0073] tTardhee &pPiged, dfliedatcthds abaxemplt ahé¢tbedolaed,08M@nitia0facilitates

L N KPR
facilitate %fr@ﬁtﬁlﬁr?g CREMIHoga! dafbeldBRIRINES! WEiIBRan bOOSRPutdd arldAS Seceived,
station 1110, traffic data for a nunber of data streans is provided

from a data BoWEcEample ay gegribedandyii §04( TXyireess 2108¢ Gee 8 oelegied 4or timing
According t Qy A SHARBL bysSA6H ﬂaéﬁRStA?%%C?ﬂrﬁﬁc%r@@% c‘;ﬂ-o%gzegvﬁ% Bhe

respectl ve aht enna. ata processor 1114 t
i nt erl eaves wihadess mafi¢.i Thibataa lscinéfarfolbmwiqanlwupmtltrmgﬂoamaf@bdlhengflrelebb

schene sel ect ad for that éQata st f.eam. tom%m% ?élg%gg@t %/011918%?(% as

The coded dara” Y8am &L

data using Qfetdit(bgmnaMoﬁéc@quea“scyhod\rMaBm@n thmlvtqumésemadg c(aﬁFBMa node in a

t echni ques. Additi.onal | r .alternatjvely, nmbol s can .be
T Caenas® Lisyn et e Pt faebmyde sty BF ties ol Sar BRERe i
(TDVM, or caogien tHeViosd ﬁ’éﬂe@ﬂd?dr@n@%@%&r%cm%ﬁebhﬂﬂ|r@EiesdaInaodeSexampIe the
typically a known data pattern that is processed in a known nmanner

and can be ugketedvinglshs nasle ga beide 108004% estimate channel response.
The multi pl qypg, mt'sg%,o lf&drgg%glgggd ARk RS Q%n@ﬁ%ﬁzgf‘ﬁ@de% &&@a@dc%s@@he root

nodul ated (e. g based a particul ar nodul atidn
schene (e.g. nodbpﬁ&lwymiua@éza@hh free kfeybwger(tﬁésmﬁlﬁquladmatemmle the wireless

phase-shi ft k% &gg K%A NH?O el %ran?rrélét§§§3|/ nﬂro(’n %%l.i{:g{‘i’eq agp ?

anplitude no u ream
provi de noduAteg 1129 Ei:}PSytirbmgS{e ngﬁt@ndmb&yﬁc&ﬁ(&nzedoﬂdﬂ)gcanaﬁdramdﬁie&tttb die foor

each data stream can_be de erm ne ct| ons rformed or

i ot by e de SEBER e OB Be i oSS b AP oRE T g of the
dat a streanssygafodLatidh @k d8thdve tiRe Highddl Blﬁl{mf%ﬁéﬁ%ﬁﬁrthej#c%o Tmhb&mo@@ean
further process the nodul ati on synbols (e.g OF X M MO

processor 1IR@nigHeis W@\vmafe% INTAB TS (Y Giiﬁﬂ‘éaeresw RS- eﬂwpmd and/or
transmttersr [T %éaf bRUE I 2Rl nddls MAhd RYS ed; for a'}ﬂ};ll@
processor ) @?I es %onnﬁgﬂg Weli%gdhli1 s 10 tie S;ﬁg&ﬁﬁ; ° %S( at
streans and [ﬂW4l Htawalhﬂaeranm‘eclmmtw; whaccordarg rsich on@obmorﬁgaspects described
herein, inferences can be made regarding quality metric and/or synchronization structure

value relationships, as described, to determine desirable wireless nodes for timing



provi de one or nore anal og signals, and further conditions (e.g.,
anplifies, filters, and upconverts) the analog signals to provide a
nodul ated signal suitable for transm ssion 28 over the M MO channel.
Furt her, NYORSW(PPEO2d signals fromtransmtters 1122a tMAGGEEH DIV}
are transmtted from NT antennas 1124a through 1124t, respectively.
[0086] At mobile device 1150, the transiitted nodul ated signals are
received by KR antennas 1152a through 1152r and the received signal
from each arfverifenizedign. s ysphblhsraiaqthe deren toe SHet tary Enferardst elers ERTVA)Y to
L1542 Lhr oughe fkods.or kBADnhE GEbME iitnfhaCRRAN bt fres {i€mDeonvifohinb ! Snd/or
anplifies, and wnconvertsy a respectl e Sl gha glgltlzes e

condi ti oned 1serg§nta’n at gpt pf obsied\@tlgwmﬂ @@mr@(hdtafaymath@nd/plr dates $efsren¢recan be
A R dat o BrolesEoP TRRHTCRAPFUBE ohRERYY BFoutle P BT R cep b
synbol str earmrﬂﬁw.rt@md\l’ar sters) MEIéSarﬂ{il54 Mas&férsnﬁe @aip e tprcrbablasnd—eﬁeisvehe
processi ng techni vi.de. NT "detected" synbol streans
processor 118G O%%ffmﬁFaﬁPléw dirdititian PE%Y\FB'“GSﬁ%@*ﬁéﬁ?&&%"d@&&r@%‘@%ﬂl@d
symbol streayndaf LRCONAE. tRGrédcalchh GlsdakRr fté)Eechfﬂ@u@aéxﬁ’plﬁefde@ffboﬁb&mg
processing by RX data processor 1160 is conplenentary to th

per f or med bylgxr-MvRICsntscBe@ ot sat 1 (evaRt amsios ets. p$‘€?(1,“e‘§§€(§?n°§:[9~°ﬂﬂf&tm the
base statio oﬁétﬁugn?r[ QP&%J evonRIPGEFRE rfrg o Okt %?gbs%@'eh%gérﬁﬁéﬁdﬁor%ﬁﬁﬁ fehe
| apove. urt ner,

whi ch precodi ng rrx to ut |I|ze as scusse

processor 11a6, Mnthf:mimsﬂt ateavants excaogelatednk cloes Mgaera(t orarmisy, agd svhether
MAtrix i ndext cgort g g come rnk \ﬁ%l }quevgra txlfe.(r)l nd[cpp 80 rcgqhe reverse
l'ink nessage E\ AR Pr% |se°var Pou¥ toypes 0 FOr L OO tTegarding the

comuni cat i qoo7s) iig.agRerant fRist&kai ved slabike ﬁéﬁ&ﬁ@ﬂo Tihet faeiliense plovithng
nmessage can be }Er gcessed by a TX data ]gr ocessor 1138, V\:hl ggal SO

recei ves tr aYPFEOHZAlQN { BFormalign i@ (oGt Oid FUC AFLSE RO o nMpbHe t devics e

1136, nodul alaghibes ArdBge mz%dtlrﬂeéé?veb%edirtmg%%nm MEBRRN L hér Tarriers
1154a through 1154r, and transm tted back to base station 1110
from, for 1nstance a receive antenna (not shown), performs typical actions on (e.g.,

filters, amplifies, downconverts, etc.) the received signals, and digitizes the conditioned
signals to obtain samples. Receiver 902 can comprise a demodulator 904 that can
demodulate received symbols and provide them to a processor 906 for channel
estimation. Processor 906 can be a processor dedicated to analyzing information
received by receiver 902 and/or generating information for transmission by a transmitter
916, a processor that controls one or more components of mobile device 900, and/or a
processor that both analyzes information received by receiver 902, generates
information for transmission by transmitter 916, and controls one or more components
of mobile device 500.

[8076] Mobile device 900 can additionally comprise memory 908 that is operatively
coupled to processor 906 and that can store data to be transmitted, received data,
information related to available channels, data associated with analyzed signal and/or
interference strength, information related to an assigned channel, power, rate, or the
like, and any other suitable information for estimating a channel and communicating via
the channel. Memory 908 can additionally store protocols and/or algorithms associated
with estimating and/or utilizing a channel (e.g., performance based, capacity based,

etc.).



[ 0090] At base station 1110, the nodul ated signals from nobil e device
1150 are received by antennas 1124, conditioned by receivers 1122,
denodul ated by a denodul at or 1140, and processed by a RX dat

processor WP£PH0¥88t ract the reverse |ink nessage traﬁ%qsﬁ@amwﬁ

nobi | e device 1150. Further, processor 34430 can process the extracted
nmessage to determ ne which precodi ng matrix to use for determning
the beanform n |ﬂhts [ 0091] Processors 1130 and 1170 can direct

(e.g., cont r[Qﬂ”f dierfap@mﬁﬁﬁly@@e datacstore (e r HEMRRY WB) drssbagithgtcimenn
1110 and Wbb'e'&th@ﬁ%lﬁﬁe%é%ry cﬁ%@&l’aﬁl@llﬁem SBEGLA VR 1R O5RS B afie L0

and 1170 can be associated with menory 1132 and 1172 that store
program codelgnmi@tlldmemor)PrB)}cwsssgﬁlﬁumm and natlirgitagian, rmnseatple nfcorony can

conput ations_to,. 29 der ve frequ and i npu o] ti

For the upl i Hind domnl e G ls BV afofTREHES) RERPTCREYY Ry
under st ood tplﬂ@grarhﬂneblasmm $EE[€@M)J bRdiribgle icrusdddn ARONMNHEPREONIEdori flash
har dwar e, software mvar e, m ddl e m cr ocode,

Conbi nat | on RGN oIS ReRabHir Bo HOR BN EE Te b e R iyt o5
units can bexieil emBELREo tBy a9 8 iIQfstrifnCnad Bt HSaktRNRAPE & dvhlable in
integrated circuits (ASIGCs), |taI si gnal processors (DSPs

digital si gﬁ%ﬁﬂ}’prf‘éfé@sﬂlﬁ’g E{§e\$ EOD()E)SIjbg—M %é@‘fi B@M& d&vaes
(PLDs), fiel 9 PP HRR Fﬁﬁ%ﬁd)a%@&fé d&tE ?@%bRAH\/IQE) g:PeCt D, enhanced

controllers,"mcro-controllers, ‘m croprocessors
units desi grSélRAl‘d p%%EMM)I f$efn¢lumtstDde\/Id(éﬁé}Rﬁdﬂd had alinget @ramzbzus RAM

combi nat i on (b"fl%ﬁ\?f g%%%mg%e%gt 3P RS Rt 7 q?sfteem-% R4 mm%}%“d‘%qs'ﬁte ded to

softvvare, ' maar €, eware or mcCcrocC program code ofr
segnent s, t lreshpeiss) wlaﬁoxatlﬁrng@mmdao 586X aﬂtbanyenalcbabah@brmglpds I nﬁm@fy as a
st or age corrponenltP A code se%gl?ent can I‘ esent rocedur

function, a l&UBbP&RsESAY 7Y GrigERPe ap‘?"%} Yn‘é’ul’lﬁdé‘lfg?}’d'ﬁlﬂ f#@maaomﬁwg

a software pagkagean abiehasHrmalondBYar&apahARL §yABhRhizh it frdth bh QB&ss ﬁcﬁﬁta
structures, or program statenents. A code segnent can be coupl ed

anot her codéndegrighth orfosmatigndimerileri Heuthet [wyn ppreside g/ a)smchromzatwn
receiving i q%@g{m;&qg,a ﬂéﬁa?ate AL ks, Fd?aerx%%efh% syRn W&Fﬂ{aﬁ%ﬁ receiver

contents. ormation, argunments, paraneter etc
passed, foridfdedrecare quaditsmetricetblaisd Hnga mymsw terghl @cewe anigtsi mdeudlheg

menory shari nessage assin network, tra ,
Tt Y ooea) e HIRIRTOPRRTR A o RS itk DRIY ot BRI FRLES
herei n can hedbrfedient®d s\ym<tlhnfmﬁhuh@8p1be1dgr 912psanapeltifyegual ifyunetitOoshe
and so on) that performthe functions described herein. The softwar

codes can béraBpBiEd 19 3 %ﬂﬁﬂyﬂcﬁ???t@nﬁn@ @%eeféﬁﬂed Ingpoffiep cxaarfsth eﬁﬁ%ceﬁ
menory unit 1ﬁ@ﬂn£ﬁ>nl RRierent Q;Qn%&ehbrhrﬁﬁig 1%&%@%%0&%@6&%%&&@@&
t he processor, in which case it can be communi catively coupled to the

processor vitaCHapPptis Wehitseampics tengimph imfompmsion provider 912 can transmit the

information, such as a timing correction message, to disparate tracking access points to
facilitate timing synchronization to the desired target access point. Moreover, the synch
information provider 912 can transmit information regarding discovered access points to
the tracking access points to facilitate subsequent quality metric determination and
selection for synchronization, as described in one example. Mobile device 900 still
further comprises a modulator 914 and transmitter 916 that respectively modulate and
transmit signals to, for instance, a base station, another mobile device, etc. Although
depicted as being separate from the processor 906, it is to be appreciated that the synch
information receiver 910, synch information provider 912, demodulator 904, and/or

modulator 914 can be part of the processor 906 or multiple processors (not shown).



[0095] Wth reference to Fig. 12, illustrated is a system 1200 t hat
synchroni zes timng with one or nore wireless nodes in a wreless
communi cation network. For exanple, system 1200 can reside at | east
partial |y WPAPH'¥%Dase station, nobile device, etc. | tPGTERYI G158
appreci ated that system 1200 is represegted as including functional
bl ocks, which can be functional blocks that represent functions

i npl emented b aﬁ?rocessor_ software, or conbination thereof (e. g .
firmare). Wg’?b 2 4805 pmdliustretioneof ogistom 1§00 gl 3veairenides Fming
conponents tAaf ) GAD ifGhrelels CHMMREI R Nerds. | PRI YA i?tﬂgb&ﬁﬂﬂs_es a base
grouping 30 1202 can include an electrical conponent for receiving
qual i ty met rstation d60% Egpendisnppitty. orveithor repgve 1910 thetmedéing signpiéd)dinsn one
nodes over a_backhaul., |link 1 or exanpl as_descri bed

ual 1ty et Ar o bl 4ot oo e r BB B eERE R L0y gna «
node that carmnheitei i102¢ @kt thangsikeat tHehenenadaoay abbidd devicaaot®d thatugh a
timng synchronization 0., SNR S infoimatjon, uptinme, .

Syncht ont 2 adiBImE At 5p R s 0 tanaReae FEORH IR s e s
etc., ancUorigbband iskspkratiklt tab@tiatel QeI HerBd RIND 12 202 d6RBAGLEPFebS Ped
an electrical conponent for selecting at | east one of the surrounding
wi rel ess node®rmgionsy Rempdpted sy@holb asednalyzadeis e nrocoswrt10df thatscan be

correspondi i i ) &1 bbed,.it: e

el ectrical c% %nn%%}ﬁ%%#%{%got gﬁ%%%%pagé gé)‘gﬁ%f‘?%?iquﬁe%ﬁ Pt@go\?’&?ﬁles coupled to a
surroundi ng mémal 6936 thetigsres mfdmasiomirrigedtomstiphtngsa sigdd (.gr pilot) strength
Yo on et 0 FELDEL R 82N RE RS BT Dol gL
mor e par ameti@s (of a ivpargidcthasé ytati®t (o€ shawn)Reandiod latipb@r biitabRninfebiian
to select the wrel ess node, for exanple, Furthernmpre, |pogical

groupi ng 1203124 PHETERS ¢ ﬁvmlétﬂwﬂ%{a|aﬂ%8m%%’éﬁetr$ﬁ¥l beTgHic HFRRTser hg14
timng wth it RgtRt cdupRaitto ARNAreIdst HOMNEiaRGioM1 D E B8SAREE QB mdS wireless
menti oned above, thisS can be acconplished through sl'ewing the timng

based on t haiodes tordseermine aneléty meirs relaigfl therstng Viidlessinpfingeloctprahas ichenses
step, and/or, Lheild ke betiﬁﬂ%‘Dshllhaﬂoniké?%h%Led%qya@{ a]rlzgtgt%alﬂethac%nlddae

an el ectrical conponent for toring disparate surrounding W reless
nodes to dettening sgnohetidved 022 dias pdinsit 6mnig ef s Sayzodeionald0d thisghsemtially

quality netric tha e surroundin i rel ess node 1210. For exanpl e,
ot her wrel erg%tc#glag%fttfg%ﬁfeﬁ%d%ﬁ Eisﬁa%c}lgry eval uated to detect when a
W rel ess nodeosepperosling tblunaexbingleethe Guisdidsk yiodedvah@tor THI S cavRed e uality
for exanple, where the quality nmetric of the surrounding wreless
node is decrBgEetrelafd 1HQRTY IBYE YHTeES BASH S dRtsPagly ahere figlity metri can

Wi rel ess nodgay thhn 8NRI GBS wHMBdsiHodesTBPE 1aBilitss sARhRREIARon tR@tures, erc. The
el ectrical conmponent 1206 can synchronize timng with the new

wi rel ess nodwircless ngde seisaioml (B0 capgpmpyRdlg qualisyRietins ipgect anvirekss aade
a menmory 1211‘.%r tsp hrdrflaBbiS 1R HUGL 'agﬂr%%%%ﬁ, %32( ggégrz!f% 8&1‘&’12 %& s[%%ﬁ%ly any

associated with”electrical conponent
Wi | e shown @speesancalgocitienman bt atihsedpsuch B2 3Qecting a wirtlesshede multhrashigiout

t hat one or e of .el ectrical comman s 1204, 1206, 1208 and 1210
oo oot v TR Sl € SblS PhofOTBR BYSPeap Pt sf B Rie s fifEe e W,
ilTustrated losed Imypstem, 1ap0)0cdnitadatisy nEhhe foxesing,| Mdg e 1kee Ohe matify:
W rel ess nodes in.a wreless comuni ca%i on, network.., F

r_exanpl e,
system 1300 YAMPRETAW2Atcan 8t JaYRE &l (57 BFsF iR BE2dasart Gt of the
mobi | e devi c@iecRl Gyirdldss héded 8s BQcARRN GGkBE e, RRhoust Hefitled 30Beih 8 separate
represented as including functional blocks, which 31

from the processor 1014, it is to be appreciated that the wireless node evaluator 1018,
wireless node selector 1020, timing synchromizer 1022, demodulator 1012, and/or
modulator 1024 can be part of the processor 1014 or multiple processors (not shown).

[0081] Fig. 11 shows an example wireless communication system 1100. The wireless

communication system 1100 depicts one base station 1110 and one mobile device 1150



can be functional blocks that represent functions inplenented by a
processor, software, or conbination thereof (e.g., firmvare). System
1300 includes a | ogical grouping 1302 of electrical conponents that
can act inVOMMMME? on. For instance, Iogical groupi ng H3GFRGN32158
include an electrical conponent for conparing a timng of a wireless
node with a timng of a disparate wireless node 1304. The tim ng can
be received by evaluatln the wirel ess nodes, requesting the timng
ancUor the Ifpkike epbgsuity. %@ww&r tif it Be enprecidied féattbérbtﬁmétlﬁ% fan ipelpde m@ma

di sparity anﬁ&oaneﬂfe@sm%ohhﬁd;& SRAE Ithah &t&o%gﬂ@a@&&r et *a%ltﬁﬂ&]i N 9hse
| ogi cal grouping 1302 can conprise an electrical mponent

transm tti ngtadions mdai@r wobiteedaviass cgi gmambStamtmlheSidnlmpalr ditf floront freme@@mple
node based at i the co wher.
timng is ofabfa S({))g/tgggns %{e]lc(}lo%}deﬁgﬁher Cel%vﬁ Crl%'c‘éSbee%(‘:’vankI1 3&151%?1”( {365 Qe oe
| east one ofappleeiawtriedtdas: siaibas] 110 andbi ﬁmbﬂ&&eumdlel 50fcah Repthiysthekystams

st 1 uct s on<FESY AR APh g AT o 0 0 B0 o e o et dopeaged hrein

conponent s kg@#ilang wides cothlifcS0aMeraisetb&inng external to nmenory
1308, it is to be understood that one or nore of electrical

conponent s 18821 dvdasetrsion 4l b iabite dafa iRy Hnvbrsof datagigsanpsoopeyidyth &om a
various il ygtrafiie 1199 %Stf]angxﬁﬂ'(‘fﬁ o &%ssom'&t} e%@gﬁﬁﬂfg b aft Wkifiple,
od| el n my Be

descri bed in connection wt nts disclose
i npl enent ed cech grda ﬁtmane@n\hetmnamg@evqla rpipegosansnoc eBX drta paocdssgr i bl4

sLgnal procsssgl. (BSR) flhBROLLEAL! AGeRER! Lyl RSNt et Ehag e

(ASIC), a fiel'd prog rarmabegaearray or “other pro
| ogi ¢ devi cechahesseicetcd fgahe data stréan&i [gbote bagt datadi scret e har dwar e

conponents, oOr a nati.on th reof designed rform .

functi ons dé&?ﬂ ﬂéa g%')‘}e?iaﬁa for e@ékh 718 SURHR ﬁ@’g ﬁ‘?‘é@g’%" r““FPa? %éi"“? using
M cropr ocesSsPthopdtdl \frdqlerdc €didistoqr AaltipkSingt t@FIpM?Ct%%queWYAQﬁu@x{My or
conventional processor, controller, mcrocont |l er, or state

machi ne. A plig@adedy. thapilal senlsds Fpbe fsavEay aigwao’es @wémm@tedoﬁ%ﬁ), time
conput i ng dey 1568 i exeda(’l'f)(mg) L @$deoﬁvﬁfon%9§ C TRE rpﬂS@&a%Q bs

a plurality of mcroprocessors, one or nore m ropr ors
conj uncti on tywt:&ilyaa PoRnodstaepatiorn thnlyis ptdeessed uch koo mgxmeaamcbmn be used at

Addi ti onal | Yo | eas e essor | se one . nor ul es
operable to per gFVIC%Frl]leébg YE;DI?%GB anpeld res\s{)f’ Qﬁ&?“&t pl%@?lpg?ltsangégg%i%gad
above. 1009%&r Eacht duer Str(iahECEﬁ‘lt Bspmoam!d‘{ed!r(e ggtsmhsl ehpRd)TBiROdnod particular
al gorithm des%c{yl bed IQ nect i on h};}g aspe&éﬁ i scl osed her ei n,
may be embodPUHIAEOR R (h8nh XFuiaP “be‘ kedhg Afratugs, shyseshitt
by a proces N{/mgC{QPSK) a;\aclsma ﬂﬁﬁ'l&ﬂnggﬂ@hﬁ(} m-quéarmfet M@ﬁi%u&@%hﬁaﬁ@ﬁ/

reside in menor sh nenor menory, EPROM nenory
EEPROM menor(y-QAdd), §46érsglectad Frai tlept dﬁ@l@treaan teprovidp medaiaten ssanb:gt; @wda@r

any other fqrm Pcfdn%%ﬁ@%dﬂfﬁ b %#(%%Wafanst}egﬁ Ahlye cﬁé‘fbrﬁlﬁﬁ%aﬁ%ructmns

storage nmedi um may be coupled to the processor, suc
processor canrfpmamﬂqrrpfa)mdmwwmcbssonil?@nd wite |nformat| on to, the

st orage nedi ln the al.terna Ly e

integral to [Wg] s ceosdgf%ltlon I%m@%%r%r e Eat ged %a([,'t g pr?ﬁga%po%ggslggMo
and the Ztorpa@ﬂsmdﬂmnmm fefnsﬁudﬁem{]roms ﬂﬁlrﬁaduﬁdﬂntsyﬁmalbl(yg tfcb‘reoHSNg
may reside i user termn the alternatiy t he cessor an
the storage e dNrapcrsses de2ndhen Hples DrpRHEARE PAICAL glerms © Ny
termnal . Adginbh®Ral (IYTRN BORRBERECI Dy, tnhe}aﬁ&@ Rrdrer vagio 9fb%es@$r
a nethod or al &orlthm may reside as one or an n%l nation or Set of

codes and/ orl 12 ¢ppligst besadorgnng weights e thee Seofrﬂm dats ategroy and fo the
conput er regﬂ&ﬁhae %ﬁ%&ﬁéﬂth@%‘rﬁﬁbiﬁ@h@%dn&ﬁﬂ(e@or ated into a conputer
e

program product ne or aspects, the functions
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upconverts) the analog signals to provide a modulated signal suitable for transmission



33 [01011 Wile the foregoing disclosure discusses illustrative
aspects and/or enbodi nents, it should be noted that various changes
and nodifications could be nade herein w thout departing fromthe
scope of tW@W¥M%ed aspects and/ or enbodi ments as deiqTHEGIBP3H e
appended cl ai ns. Furthernore, although enents of the described
aspects ancUor enbodi nents nmay be described or clainmed in the
singular, the plural is contenplated unless limtation to the
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synchroni zi ng1 timng is based at least in part on an over the air
synchroni zath!df signal transnitted to or received fromthe wirel ess

node. [0088] A processor 1170 can periodically determine which precoding matrix to utilize

e,

as discussed above. Further, processor 1170 can formulate a reverse link message
comprising a matrix index portion and a rank value portion.

[0089] The reverse link message can comprise various types of information regarding
the communication link and/or the received data stream. The reverse link message can
be processed by a TX data processor 1138, which also receives traffic data for a number
of data streams from a data source 1136, modulated by a modulator 1180, conditioned
by transmitters 1154a through 1154r, and transmitted back to base station 1110,

[0090] At base station 1110, the modulated signals from mobile device 1150 are
received by antennas 1124, conditioned by receivers 1122, demodulated by a
demodulator 1140, and processed by a RX data processor 1142 to extract the reverse
link message transmitted by mobile device 1150, Further, processor 1130 can process
the extracted message to determine which precoding matrix to use for determining the
beamforming weights.

[0091] Processors 1130 and 1170 can direct (e.g., control, coordinate, manage, efc.)
operation at base station 1110 and mobile device 1150, respectively. Respective
processors 1130 and 1170 can be associated with memory 1132 and 1172 that store

program codes and data. Processors 1130 and 1170 can also perform computations to



3. The method of claim1, wherein the synchronizing timng conprises
synchroni zing a tineslot and/or frame nunbering. 4. The nethod of
claim1, wherein the synchronizing timng conprises synchronizi ngssto

the wirel e¥Q2ABEE3 transmitti ng a synchroni zation si d’ﬁé'[f”sﬁ%g’@?%

wirel ess node. 5. The nethod of claim4g further conprising setting
timng to a received timng froma global timng source wherein
synchroni zing .timng conprjises transmtting the timng fromthe
gl obal ti m M§T%0URIREY e MPYE dePonsdestiitss ProdekRaltnk pplowngnk,
The nethod fsyedipbin 5, Wherein the global timng source is a gl obal
posi tioning system (GPS), another radi o access technol ogy, _
synchroni zatl?®pl & igiabe undergoedthebtheraspctspteserthed derow gﬂﬁlaﬁle. impfemepyiesl in

rethod o bl JRGE b, Bl s RGO ATR 0y D £

wher ei n sel ecltartgart heplsirreelages tho geocesitgases an Ueemgtiernantqlawithinnone3&
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,
[0093] When the aspects 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.
[0094] 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.
[0095] With reference to Fig. 12, illustrated is a system 1200 that synchronizes timing
with one or more wireless nodes in a wireless communication network. For example,
system 1200 can reside at least partially within a base station, mobile device, etc. 1t is
to be appreciated that system 1200 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 1200 includes a logical grouping 1202

of electrical components that can act in conjunction. For instance, logical grouping



a received over the air (OTA) signal. 9. The nethod of claim1,
wherein selecting the wirel ess node is based at |east in part on a
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synchronlzed to at | east one disparate rel ess node in a tree of
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devi ces.
synchronization based at least in part on its corresponding quality metric 1206.

[0096] As described, the electrical component 1206 can compare quality metrics of the
surrounding wireless nodes to determine a wireless node for synchronization; the
determination can be made based on which has the highest quality metric, for example.
In other examples, the one or more parameters of the quality metric can be evaluated in
conjunction to select the wireless node, for example. Furthermore, logical grouping
1202 can include an electrical component for synchronizing timing with the at least one
surrounding wireless node 1208. As mentioned above, this can be accomplished
through slewing the timing based on that of the wireless node, adjusting the timing in a
signal step, and/or the like. In addition, logical grouping 1202 can include an electrical
component for monitoring disparate surrounding wireless nodes to determine whether a
disparate wireless node has a higher quality metric than the surrounding wireless node
1210. For example, other wireless nodes can be continually evaluated to detect when a
wireless node appears with a higher quality metric. This can occur, for example, where
the quality metric of the surrounding wireless node is decreased, as described
previously. Moreover, where a wireless node with a higher quality metric is detected,
the electrical component 1206 can synchronize timing with the new wireless node, in
one example. Additionally, system 1200 can include a memory 1212 that retains
instructions for executing functions associated with electrical components 1204, 1206,
1208, and 1210. While shown as being external to memory 1212, it is to be understood
that one or more of electrical components 1204, 1206, 1208, and 1210 can exist within
memory 1212,

[0097} With reference to Fig. 13, illustrated is a system 1300 that synchronizes timing
on one or more wireless nodes in a wireless communication network. For example,
system 1300 can reside at Ieast partially within a base station, mobile device, efc. It is

to be appreciated that system 1300 is represented as including functional blocks, which



16. The method of claiml, further conprising nonitoring disparate
nei ghboring wirel ess nodes to determ ne whether a disparate

nei ghbori i node has a higher quality netric t
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Wth the wr erllog?r?lr%md e Ioglc device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general-purpose processor may be a microprocessor, but, in the alternative,
the processor may be any conventional processor, controller, microcontroller, or state
machine, A processor may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microprocessor, a plurality of
Microprocessors, one or more microprocessors in conjunction with a DSP core, or any
other such configuration. Additionally, at least one processor may comprise one or
more modules operable to perform one or more of the steps and/or actions described
above.
[0099] Further, the steps and/or actions of a method or algorithm described in
connection with the aspects disclosed herein may be embodied directly in hardware, in a
software module executed by a processor, or in a combination of the two. A software

module may reside in RAM memory, flash memory, ROM memory, EPROM memory,



37 22. The apparatus of claim 21, wherein the timng synchronizer
adjusts timng based at least in part on an over the air

synchroni i lgpal transmtted to or received froméﬂ_ ]

node. 23.2&591‘?@&5%%)%?& us of claim21l, wherein the ti mn"t Z‘{I#&uﬁggﬁ?gﬁer
adjusts timng based on a tineslot and/gs frame nunbering of the

wi rel ess node. 24. The apparatus of claim 21, wherein the timng

synchroni zer. mts a timng synchronizatiqn signal, t e
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recei ved ovdn thbeal@inati¢E)TAy @bgmadr. and the storage medium may reside as discrete
components in a user terminal. Additionally, in some aspects, the steps and/or actions
of a method or algorithm may reside as one or any combination or set of codes and/or
instructions on a machine readable medium and/or computer readable medium, which
may be incorporated into a computer program product.
[0100] In one or more aspects, the functions described may be implemented in
hardware, software, firmware, or any combination thercof. If implemented in software,
the functions may be stored or transmitted as one or more instructions or code on a
computer-readable medium. Computer-readable media includes both computer storage
media and communication media including any medium that facilitates transfer of a
computer program from one place to another. A storage medium may be any available
media that can be accessed by a computer. By way of example, and not limitation, such
computer-readable media can compriss RAM, ROM, EEPROM, CD-ROM or other
optical disk storage, magnetic disk storage or other magnetic storage devices, or any
other medium that can be used to carry or store desired program code in the form of
instructions or data structures and that can be accessed by a computer. Also, any
connection may be termed a computer-readable medium. For example, if software is
transmitted from a website, server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or wireless technologies such as
infrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair,
DSL, or wireless technologies such as infrared, radio, and microwave are included in
the definition of medium. Disk and disc, as used herein, includes compact disc (CD),
laser disc, optical disc, digital versatile disc (DVD), floppy disk and blu-ray disc where
disks usually reproduce data magnetically, while discs usually reproduce data optically
with lasers. Combinations of the above should also be included within the scope of

computer-readable media.



28. The apparatus of claim 21, wherein the wrel ess node sel ector
selects the wrel ess node based at least in part on a receiver signal

strength to-noise ratio of the OTA signal
appar at us P%g'ﬁéogﬁ%l wherein the wireless node is syr?(ﬁ.?uér% 0?@(3121§80
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portion of any aspect and/or embodiment may be utilized with all or a portion of any

other aspect and/or embodiment, unless stated otherwise. Furthermore, to the extent
that the term “includes” is used in either the detailed description or the claims, such
term is intended to be inclusive in a manner similar to the term “comprising” as
“comprising” is interpreted when employed as a ftransitional word in a claim.
Furthermore, although elements of the described aspects and/or aspects may be
described or claimed in the singular, the plural is contemplated unless limitation to the
singular is explicitly stated. Additionally, all or a portion of any aspect and/or
embodiment may be utilized with all or a portion of any other aspect and/or

embodiment, unless stated otherwise.



33. The apparatus of claim 21, wherein the quality metric relates to
an uptime of the wireless node. 34. The apparatus of claim 21,
wherein the wirel ess node eval uator receives the quality netric from
one or nore nobile devices. 35. The apparatus of claim21, further
conprising a synchroni zation nonitor that nonitors disparate

nei ghboring wirel ess nodes to determ ne whether a disparate

nei ghboring wirel ess node has a higher quality netric than the

wirel ess node. 36. The apparatus &fL4&IMBmM 21, wherein the backhaul
link is a wireless |ink.

1. A method for synchronizing wireless nodes in a wireless communication network,
comprising: receiving, by a wireless communications apparatus, a quality metric related
to a wireless node over a backhaul link; determining whether the wireless node can be
used as a root node based on the quality metric: selecting, by the wireless
communications apparatus, the wireless node for synchronization over one or more
disparate wireless nodes based at least in part on the quality metric; and synchronizing

timing with the wireless node.

2. The method of claim 1, wherein synchronizing timing is based at least in part on an

over the air synchronization signal transmitted to or received from the wireless node.

3. The method of claim 1, wherein the synchronizing timing comprises synchronizing a

timeslot and/or frame numbering.

4. The method of claim 1, wherein the synchronizing timing comprises synchronizing to

the wireless node or transmitting a synchronization signal to the wireless node.

5. The method of claim 4, further comprising setting timing to a received timing from a
global timing source wherein synchronizing timing comprises transmitting the timing

from the global timing source to the wireless node over a backhaul link.
6. The method of claim 5, wherein the global timing source is a global positioning system
(GPS), another radio access technology, synchronization signal, or a terrestrial broadcast

signal.

7. The method of claim 1, wherein the quality metric comprises an indication of a priority

of the wireless node.

8. The method of claim 1, wherein selecting the wireless node is based at least in part on
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a received over the air (OTA) signal.

9. The method of claim 1, wherein selecting the wireless node is based at least in part on

a receiver signal strength or a signal-to-noise ratio of the OTA signal.

10. The method of claim 1, wherein the wireless node is synchronized to at least one
disparate wireless node in a tree of wireless nodes having a root node to which

substantially all wireless nodes in the tree of wireless nodes are synchronized.

11. The method of claim 10, wherein the quality metric includes a synch metric that
identifies the root node and synchronizing timing is based at least in part on the identified

root node.

12. The method of claim 1, wherein the quality metric relates to whether the wireless

node is synchronized to a global timing source.

13. The method of claim 12, wherein the global timing source is a global positioning
system (GPS), another radio access technology, synchronization signal, or a terrestrial

broadcast signal.

14. The method of claim 1, wherein the quality metric relates to an uptime of the wireless

nede.

15. The method of claim 1, wherein the quality metric is received from one or more

mobile devices.
16. The method of claim 1, further comprising monitoring disparate neighboring wireless
nodes to determine whether a disparate neighboring wireless node has a higher quality

metric than the wireless node.

17. The method of claim 1, wherein the backhaul link is a wireless Hnk.
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18. A wireless communications apparatus, comprising: at least one processor configured
to: determine quality metrics corresponding to a plurality of wireless nodes received over
a backhaul link; determine whether the wireless nodes can be used as a root node based
on the quality metrics; select at least one of the plurality of wircless nodes for
synchronization based at least in part on its corresponding quality metric; and
synchronize timing with the at least one wireless node; and a memory coupled to the at

least one processor.,

19. An apparatus, comprising: means for receiving quality metrics corresponding to one
or more wireless nodes over a backhaul link; means for determining whether the one or
more wireless nodes can be used as a root node based on the quality metrics; means for
selecting at least one of the wireless nodes for synchronization based at least in part on its
corresponding quality metric; and means for synchronizing timing with the at least one

wireless node.

20. A computer program product, comprising: a non-transitory computer-readable
medium comprising: code for causing at least one computer to receive a quality metric
related to a surrounding access point over a backhaul link; code for determining whether
the surrounding access point can be used as a root node based on the quality metric; code
for causing the at least one computer to select the surrounding access point for
synchronization over one or more disparate surrounding access points based at least in
part on the quality metric; and code for causing the at least one computer to synchronize

timing with the surrounding access point.

21. An apparatus, comprising: a wireless node evaluator that receives a quality metric
related to a wireless node over a backhaul link; a determining unit that determines
whether the wireless node can be used as a root node based on the quality metric; a
wireless node selector that selects the wireless node for synchronization over one or more
disparate wireless nodes based at least in part on the quality metric; and a timing

synchronizer that synchronizes timing with the wireless node.
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22. The apparatus of claim 21, wherein the timing synchronizer adjusts timing based at
least in part on an over the air synchronization signal transmitted to or received from the

wireless node.

23. The apparatus of claim 21, wherein the timing synchronizer adjusts timing based on a

timeslot and/or frame numbering of the wireless node.

24. The apparatus of claim 21, wherein the timing synchronizer transmits a timing

synchronization signal to the wireless node.

25. The apparatus of claim 24, wherein the timing synchronizer synchronizes timing of
the apparatus with a received timing from a global timing source and transmits the timing

to the wireless node over a backhaul link in the timing synchronization signal.

26. The apparatus of claim 25, wherein the global timing source is a global positioning
system (GPS), another radio access technology, synchronization signal, or a terrestrial

broadcast signal.

27. The apparatus of claim 21, wherein the wireless node selector selects the wireless

node based at [east in part on a received over the air (OTA) signal.

28. The apparatus of claim 21, wherein the wireless node selector selects the wireless
node based at least in part on a receiver signal strength or a signal-to-noise ratio of the

OTA signal.
29. The apparatus of claim 21, wherein the wireless node is synchronized to at least one
disparate wireless node in a tree of wireless nodes having a root node to which

substantially all wireless nodes in the tree of wireless nodes are synchronized.

30. The apparatus of claim 29, wherein the quality metric includes a synch metric that
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identifies the root node and the timing synchronizer synchronizes timing with the

wireless node based at least in part on the root node.

31. The apparatus of claim 21, wherein the quality metric relates to whether the wireless

node is synchronized to a global timing source.

32. The apparatus of claim 31, wherein the global timing source is a global positioning
system {GPS), another radio access technology, synchronization signal, or a terrestrial

broadcast signal.

33. The apparatus of claim 21, wherein the quality metric relates to an uptime of the

wireless node.

34. The apparatus of claim 21, wherein the wireless node evaluator receives the quality

metric from one or more mobile devices.
35. The apparatus of claim 21, further comprising a synchronization monitor that
monitors disparate neighboring wireless nodes to determine whether a disparate

neighboring wireless node has a higher quality metric than the wireless node.

36. The apparatus of claim 21, wherein the backhaul link is a wireless link.



