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[b%l‘ﬁslnugct:co%tngel %lt%ecpne 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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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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W01ﬁ| BRscdvetleara@ddifional aspect relates to an apparatus. The apparatus can

include a synch information receiver that obtains a timing of a wireless node and a
disparate wireless 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
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[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.



one or nore wireless nodes. [0029] FIG 11 is an
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the various systens and net hods descri bed herein.
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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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-t h base stat.i on. base statiop  nay be utilized .

X B wab it Meeda B EraL B BF W) Mgt iagermutations.
Th&qs, ke plebey PedmbRydR aNBaRGRESIRIWyUny of tNOofRloRin®mstances: X
sonme ot her term nol ogy. [ 0035] Mreover, the term"or"

praplops dn XeemploynBasr Srenimeysuith & angrB. frgdsation, fhgrpragles “a” and
o f Ui B npOlon i HEFRRIEPERI, G4 QEEMIR b construed
B’ mican i‘Dhendadoicd utan spogifiod othvewisatarr @dbari fiemmuthie ventext to be

ernmutations. That is, the phrase "X enploys A or B"
igecdeq oS P O™y of the fol | owing instances: X

g)ggé]oYﬁe AtecinigiR! O cr?éedorhe)l(eignﬁg SpPOLdA BPAyBiods wireless

Ition, the articles "a" an " as used in this
appinugiatiion systeng kechapp €hddd, diDaViAs FERdAl dgeviéy, Hd-YDMA and

e R e
eDMAGYL M hey MhplkRRRO] ratite (deRENBEANRS MasikéRRAdTerrestrial Radio
herein"may be used for various w el ess conmunication

Syease fy TRAGhcdmal00Wete THVER A ApppdesOFDilakan GCIRDI Vi{dDMA) and

h " ' d" k"
S AL T TS B, S0 et DR 1695 1585

btifd2dE N TONAdyStche@by dhplgihe UL FrdastebiMol@tysalch as Global System
Terrestrial Radio Access (UTRA), cdma2000, etc. UTRA )
foicMabide CanpaweionpNRSMY CoONRPEINYAotysem yagy dRplement a radio

BT IRSS = SRR ERHEN TRUETRAD Tifd Mol BRAaBIA (LvB), TEEE

86 hnONVo§Y), HUThSess | € WA XSy FRRIS 2020, Mddsh}@FDMI1, ctc. UTRA and
[ ti GSM . . An DIVA t i I

gﬁﬁf%l %?rﬁ%gﬁnéﬁﬁﬂ%‘i?ml %O@OT%%%%QC q%%%ﬂ? '@%@ 3GPP

I!Q% remBROsRBaR ‘éL”IT VB) 2 rIGEE0BRAITES tndt \WesFE U TR A Ehich employs

8027 16 (W MAX), | EEE 802. 20, Flash- OFDVD, etc. UTRA

R MA WiRhcadevigakt andf SCHDMAsan tibbplik. UTRA, E-UTRA, UMTS,

ec i cation System (U . 3GPP Long Term, .. )
LT b0 T i st HEUEY B Rt oy Jaget dikgigneration
mmr_fehslﬁ@mr% » QRO 0N AUBRIHAN | ¢dMa2000 226 B 26 deb@ibed in
upl i nk.” UTRA, E-UTRA, UMIS, LTE and GSM are described
fecugpotsndions 4nr ongaatzabeyarines i“drd {aamethtiogr Bartnership Project 27

tion Partnpership Project’ (3GPP). Additional |
@gfﬁ‘ﬁ?@o urélﬁe , %W&lgezesg gosrél,rr,uglecatlcl)rg Systems may adcfltlona y iclude peer-

to-peer (e.g., mobile-to-mobile) ad hoc network systems often using unpaired

unlicensed spectrums, 802.xx wireless LAN, BLUETOOTH 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.



docunents from an organi zati on nanmed "3rd Generation
Partnership Project 2" (3GPP2). Further, such wreless

W@ oovagEseat i on systens may additionally incl udeCpes00ve32158

peer (e.g., nobile-to-nobile) ad hoc network systens

of ten using unpaired unlicens8d spectrums, 802.xx

w rel ess LAN, BLUETOOTH and any ot her short- or | ong-

838 ESed W doRh&SRHn AR ﬁ-‘g’i‘ﬁrésonAfcﬁﬁlBﬁiaﬂyﬁ%f tHeQO S roaches may also
Vari ous aspects or features will be presented in terns
b@ugystens that nay i ncl ude a nunber of devi ces,

ope and the |ike,

(R R R e 7 e o at%159P%§a%on%fﬁ%nle%lﬂnosef§tesys‘%o fyglustrated in
amsrdaﬁ@é Wil vadoid dspaat peetit6eBorci@OMNYORANT 60 comsHiLE8 base station
etc. and/or may not include all of the devices,

EQhish san dnclydsamulipl@ peteans epssed ok csemnlee PN #NiENEH group can

| 0

&ﬁ'aglgfe gg{é:i}ﬁgs dl(ﬁ %%@ %watg?rr @foufa Eg@v %?@Bﬁ{ g&%%%%sa 8Y and 110, and
m addigeml gonpLoan @raﬂmdmramhemzmﬁi 1 Bl i TWolahteatasdird fllustrated for

glor dance w t h various asp ?ct s presented herei H

tAHRNA GIAPAHPIVEEY B0k 8k fevyearantsinasyean; beapitilizeq for each group.
BQ&' H&fonmt daﬂla%d%hglﬁBpﬁlcgfdg URFansfidfer SATRME ’a @Eﬁver chain, each
antenna group can incl'ude antennas 104 and 106,

ahotthdr cgn auptucrarcouqmseles@hamlutgnnﬁsom@snam adsbOiateainevith signal

n addi.tion roup,can include a nas 2 and 114,
BTt REE rorPRto (681 PitGertf PO A ks i odulators,
BONEYBlexc DI erRbs, (BB hs AN BORFRGABI BE old {HillZPR tfl@ért
each group. Base station 102 can additionally include
Hlﬂﬁ?]aBsw steléan dbaican apmnmintatreivitbrong i moree@@hll@fdevwes such as

can in turn co pura it
glgél dg¥18% 176 taﬂdSI ;bnfaTF&et }caengzr% & gwgver ¥ 8 1t s t%C rf%pgeﬁlatted that base
{tetich IOM&%ﬁﬁmﬁcatmdh |salb s@er$ial ey hirh B $nobile dev1ces snmlar to
denodul ators, denultipl exers, antennas, etc. ) , as W

a@b%é@\é@%altléoﬁné;ﬁané/l@hdel degtpes hiq prd hia can| @]GX@@@@ cellular
B O, GRATILGRNA R BuPIEON LS, FRRILE compuing

d&2ceshsatellier radids, ghbhbphsti@ppt egitahe PDAgtankdaseany other suitable

tat| n 102 can comunicate with subpstantially any :
? TofOTHBIICRINE OY oW IISIeRY CANMUBICAHRN |S¥steiay] ®es App gepicted,

%gllé' 8@mé\/i>f8 15% g@ﬁﬁ hafRathdPwh ankﬁga CAN 281140 here antennas 112

exanpl e, cellul phones, snmart phones, | aptops,
hmhbllrﬂeﬂrdlsmmmmabm tmmobil¢ degge hneltve Iacfoomr;ilhmkrlgé% and receive

PR TR A7 Fighy® BeVEr ! 26 pr B e Ak 1B MU SBie devies

MJZTH@J[H eamihidicaNes WMl @htESifas CIOAMMY A8, I Whers Yamtc@sl 904 and 106
As depicted, nobile device 116 is in conmuni cat i on

whnsmitrinfermation] 10 raehilel davicoa? eoant erfasard 1]2111%1 ng41aml receive
T R LT W———
deplec &F 1:111}353&';/@@1[ farwy ¢hka 18 icak ufiRf: a MITceai efequéielitagd than that

devi ce
used by reverse link 120, and forward link 124 can employ a different frequency band

than that employed by reverse link 126, for example. Further, in a time division duplex
(TDD) system, forward link 118 and reverse link 120 can utilize a common frequency
band and forward link 124 and reverse link 126 can utilize a common frequency band.

[0040] Each group of antennas and/or the area in which they are designated 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



122 is in communication with antennas 104 and 106,
where antennas 104 and 106 transmt information to

woreplmsdevi ce 122 over a forward |ink 124 andP@¢BURI00%032158

i nformati on from nobile device 122 over a reverse link

126. In a frequency division 8uplex (FDD) system

forward link 118 can utilize a different frequency

SRRk Bagehsaaudﬁsm bin E(ﬁﬂﬁﬁﬁi%aﬂldrﬂkv&%rwa%ﬂ dmﬁ(@ rlwaraqd 124, the
link 124 can enploy a different ency band than
trh@trmémglaape@dawf bagy stegen 1904 Ranllztdlzegmmémmm t, improve signal-to-

b MR B o i LR 0 Bl B T g 122, Abo,

G/ameBasch suaﬁmelrmyutb@sﬁb@ﬂs;foﬁﬂmw rahdriik tol 2bban devider1$and 122
link 126 can utilize a common frequency band. [0040

E@&hreg reRfoNYY thirvEn#hassagiaed coYdieecameRile WeviRescin nepgiporing cells
Seglf g#%@ g&aggs u e?%ﬁﬁ%&%@&@ar%ﬁrb Qt%a%g gtﬁﬁ&f grattls?mﬁﬁlgathrough a
gngﬂumtemau t@alldesmgbﬁ@l déﬂc@omMmo@zat enmtnlemtdmdee 116 and 122 can
devices in_a ect r of e areascovered by bas

SURPHBRaty gBTecty rﬁn8 F NG FeIeCT- Y U 8" P es taebgology (not

24, the transn1tt|ng ant ennas of base station 102
can utilize beanforming to inprove signal-tonoise
#1110 ACSNRINgab dnoexaarpde, | systks 100Bcanbe iznulﬁpb-inmbi theltiple-output

[ 116 122. Al while b t 2 .
(1 ES Sambuapbiang bor Pidtonstent S0heBi Rl uPeayaly gny type
8ndupiédng @&thhﬁ];h@ do 18O ThMnful[@HEN cRdhnRBSRG!, fofflard link, reverse

cover age, devi ces in nei ghboring cell's can be

Bulbj ech steh lassEDDnt BPVer BRBe B@Nboﬁﬁéﬁednd dha lj@se In addition,
2 nqrtn onatorna Sarrrfntlt ICglg thrr%ugona%z (prqqal‘leo argltn? 3 59 caorn unication
FE D] SVges reover eV|ces 1996 2Rd"

WaR rﬁﬁlﬂpl‘eodﬁﬁb’éb Ciat @edéxfaﬁ(p‘lé YORD I cnge anidiein tHiikgard. In any

peer-to-peer or ad hoc technol ogy (not shown [ 0041]

ase.0thgi q@glr{llgn%lo@)@g@m@es ¥idizechtambe @hteaplep ially time-based such
fpdl %&&h '12&8 h a%'ng il Sas%t)‘sgﬁf&l {0 M mGOMHNIERL 118 nd 122 can
syst'em urt stem can util1ze substanti al

Eaoitithity mfﬁaéntdtmhmunmgtldrec ok guemple, dvhendenchronized w1th the base

AP b5 m(abﬂ&?@ﬁlcgg ﬂ%@de L%maﬁr%g%agp%#%wﬁr?m%%ﬁ% on timing.
id gﬁdltl(ln{‘ s?gg{rBﬁl%honCWb&%t tQdnS hﬁféﬁee{ssoa@)@@talﬂgn 102 and other
ort ogonal | zed to all owsi mul taneous conmuni cati on

bdslerstamlns (mteshdew), wes ;bei encihaalessawpll ¢ pOFidM, damexaenple, efficient

ilized.in this regard., I n any, case, the ) )

EOTARHACEUAT VP £ e qUSLeReR g T ko b pgrogialgd ghat base station
PRddeb@ Joynt! dsTRsOAeA hefdiie Rah Rahte Sy B ERHCRItE BhicOfatRMDA Gemtocell, a
the base station 102 and nobile devices 116 and 122

@Qhﬂ¢ hasel statignea @fllfeie@ii éaﬁe stasionum imodile davicFoperatiagsl apeer-to-peer

ge t3 %rc]%_e%réom zad; ibis %rlge b%%re nobfte I(f%QIC%SO Zand/m) su{)s%%ntially any
eVI ces can Share coihmon resources base

adtetd poimghatlplovadeh wirglBss copmeli @fivAaiol ¢ o Mg dBwss. In addition,
stations, such as base station 102 and ot her

such devices can be referred to herein as wireless nodes, which can encompass
substantially any wireless communication device.

[0042] According to an example, the base station 102 can synchronize to a global
positioning system (GPS) for timing if so equipped. It is to be appreciated that though
GPS is explicitly mentioned herein, it can refer to substantially any global timing source

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



base stations (not shown), can be beneficial as well
to provide, for exanple, efficient comrunication over
w@200ehgased wirel ess network. It is to be apprerCHUSH09/032158
t hat base station or access point, as described
herein, can relate to a macrotkl| base station, a
fent ocel |, a nobile base station, a wirel ess base
sdcats Qébhn@lo'g?ma' QyRaNbfiatRRe rsa%nhn gtehréstﬁape&ﬁadcﬁstp@%hal and/or
node to accept comruni cati ons Trom ot her nobil
gibglapbally mdﬂt@rda@wwnﬁ tamlng amynaibaesemplsi At d¢Sh1abed in further
etal (l? ¥ vavhre?el %1 S lon (té 2080, oS synchronize with
eV 't |t|§)€h &iCe cg%g%referrsgléihf%
b@d@d RoRdiVarft BSR sﬂﬁ@ﬁ& TM‘é‘lbaCSB st8iBn @ DZ,0ATAS $xample, can evaluate
substanti ally any wirel ess communi cati on devi ce.
powpPingchase diatgns @ daterasiagplbase stpdorpyib ashighiqyalitygpetric. The
I
FED FABYRIAR S 30 L S ALl SR SLLETB ). over o
bdvkhadlHawkg bassRSt | ISasextpbant ioh | iyt fonmenatidro meehvhé ifeind the obidddevices
refer to substantially any gl obal ti urce. or )
sH and/er Q%@i@é?fp ﬁ%ﬁﬁ?@atg;}vé%eeﬁ?ﬂqnér% ?rr allikey ahBagkhpylink can
hased ?&Setx%ﬂi‘p(ee ofle or nRJHe cﬁﬁﬂgﬁlc@tlgn 1Ak D BYInGRE R base station 102
(LORAN) , c.), atom c clock based timng source,
ambam enderbzdmg)méss n¢teohin o ghiowa). sifhe ﬂvaddmzlahnlo pan be wired or

E}%Eﬁﬁsa,fp% gﬁrﬁ t ' Iyla ls?f i g’gg%ﬁ%g%ﬁec th#n % %recpwe and respond to

%ﬁ&ﬁﬁfro%ﬁ%&r@ce base S8SdTsith8¢ndhRodisy hﬁ‘ﬁ{g fetRithe BRIQYtion 102
where the base station 102 is not GPS-equi pped, it can

Bamz Idﬁmbl@equ}hm@ﬁ@ with rmpectdtpsrbg ﬂwp@rats;alseée stagiphsrigr example.
Xh edegcrl gd 1n rtRer %egal% b8 r?gv E@e 8%% ‘Rj rnétrlc aca% \é:a gl%aeté?c 8r structure

surr I'ng ase m ne

Wstdhed Uyl @6 widelbdst netwBikr based Dheoteasemdtatdpetts % 6as station, a
eval uate the surroundi ng base stations over-the-air

porayed HVBrand/gydbx k@l i nk, based at least in part on
O, LS, AT S g 20

thoevdl thkefacibitheckiralabs rhc)chktlrma] syedhesnizaionf O]Thee)eampﬁkeZOO includes

one or. e.communi catjon . link t en I bas
pilfr?@w a%ylrsﬁas adsy 39. ’nﬁn‘f\nzgé wg? dféﬁcs:@n be access
?Jﬁﬁ{@n)mobﬁg edebf%‘ékQ@dN)r kdﬂg{%nﬁéﬂ‘y Qﬁy wetied R4t Mxﬁ&xﬁéﬁes with other

or exanple. In addition, the base station 102 can
weckbsy dovacd. rleopordampler wqrabsi sodes @R dind 386 ate sjpabeonize timing

tati t t b [

BoS rpS ao T el it PP Eh e iS85 et ofhgcampte.
g sRPbALLVIBARSVShH AidHRP ualfltgrm@aﬁ@rfm@wne&sﬁ%@ésl Hedadd206. As
further detail below, the quality netric can be a

d@ﬁlb@i dhe gualiemgire @@gr:lgtvet@ Aoy o meoriaspsced thewiglcks node and
ased on o [ ore. a IS 0 ase st at
N T R R
Eie@‘lc of wigdles3 P es var & £ SNRCARURIdWLAthe wlﬂaﬁsy\md@s 200 and 206,
is shown that facilitates wirel ess node ti

Fythiveesh iheat VB 9f witedesh edsord i o HD qeEeless node 206 with respect

to 202, in this example, otherwise wireless node 202 would synchronize to wireless
node 202.

[0044] In another example, the quality metric can be specified by an underlying
wireless network based at least in part on one or more aspects of the related wireless
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



a plurality of wireless nodes 202, 204, and 206. The
W rel ess nodes can be access points, nobile device,

w@nabo9Issubst anti al |y any devi ce that conmuni cCBCEES209/082158

ot her wireless devices. In one exanple, wrel ess nodes

202 and 206 can synchronize tllning to wirel ess node

204. Thus, wirel ess node 204 can be GPS-equi pped, in
ORereXa ki Ricioh s @h %fﬂﬂesd% Ilaﬁmﬁmg by Qbﬁfelégbl ab#id Ya number of
metric than wirel ess nodes 202 and descri bed,
dmcqu@mmlynmmgmﬂtﬁw W@laisenng @nerl@dr Ofmlme tb%wer@tess node has

W reless be recei v and/ or ..
RismpiPsdabriteparar st SRL noRRe R ARBigRlaaton. pumber of
%lehi Nod® syhchréfizad, bed/esthende (R @ﬁﬁt}bﬁleﬁlcﬂ\{ﬁe wireless nodes
measur ed béothe w rel ess nodes 202 and 206, and

P08, anchOGRIR BTy FEIChENITHEAB RO UPl it gritiess made 204 is the
ok gluf %ﬁre[&?ﬂﬁoc‘?&ggow&a MEIREHE E@c&ég&s df Ryi IJ‘éS§ des 204 It is to
exanple, 0O P Se W Féless nod woul c} Sy Ach

boapprechtes shanodesld02od¢ 004 ddn bensyanbitohered axami][ﬁp&ratd h'ﬁfeless node
gﬁﬂgl [ Ey metric can be speC| fied Ey an underly

g o
Ghemayalisy aiaseyhish crealgn bk theatree H?Ptoﬁ“éin # Ofrlgkewise,
@/ﬁ@f&% $108Es t2h§ eﬁﬁl{cﬁ't 86b VMaﬁ eﬂ)ee%ﬁhg&fj %g E&]fen@éﬁn@ r@l'essa nodes for

GPS- equi pped wi rel ess node can have her qualit
setchionizaham vehiplo hed @RS @iqlqh Ipyes| cxpandingghe tumbe levets of the tree, and
addition or alternatively, the quality netriccan
®Phte to such factors as an uptime or reliability of

031‘5 r 8kEsi8inBadean ﬂ'gil!@ ir resetting, or
ﬁ’ ] h the w r%glgess&no B &gsrsﬁ?éﬂe?ﬁt ?pm‘?ﬁg&?mﬁgrg esege_ g? ?
nfdidle IraaliZe e @silwurmppfe@ esq oS 204 nlad/oq 486 ifery synghronization.

qua } e%%ﬁg/?adg%A signaling

(é'lgﬁ MalAiigss sﬁi&éﬁf?ﬁn@@&anﬁ% etcANbackBuld Bk, ﬁlﬁf/@ﬁ the like. In another

synchroni zatl on tree such that wireless node 204 is

eHanodhe antlen padesy Witres pobilafericnelt o ofer gRyice (such as a

?ﬁgﬁ&eo&/lr L ChGR: t@ %g%%cz ﬂﬂ’%mlla&lohsre%ﬁdﬁ% \3991%%‘: h&de8o4 (and/or
W rel ess no can be synchroni Ze

20 }D]ﬁﬂ@h@oﬂ\d;lfo@dtﬂﬁﬂcm agdegudl tstregpth) tohep offisedl and/omat tike., Thus, the

whi ¢h .can en be the tree root, SO O Li kew
Woiaﬁ? @%‘%C%%fgge‘?nzﬂékasa?n%a/t%‘?’%%%%gﬁ @tWP&%@%‘ZW’“eFeSS node 202
%H%g& En%é 9643515 ﬁggﬁqnfo%a%m’tmoztﬁé Jq{&hrdﬁt‘iaﬁgn Once the

becone ¢ nodes expan Ing t [ owner
wirekess aort 203 d:lsnovf:l@OMﬁlspMemndlwaigssmdasﬁ%(arqécbreZ% it can receive

Bhi iR e airodds g RaR RS oal B bR B o Biraedo 1t is o be

tQhte@Qfatl Bl SYRRBY @dHE aX020Ban @éo%%vafeyg Gy i AgthddR part of
etecting the wirel ess nodes 204 and/or 206 VI a OTA

disemaly, rig one. gramphm aIIy addigom theipeplity anetrig rC@arsbnéarly be received

BT% % eraerhagkhau{ ﬂnk RS ngl/ el thr% sls Inlége 2[)2 gpofr or. underlying
exanp W T el ess node can utrtlizea eV|ce

28R orlocorapdieht, GRY i A€irdsdaedd, asthd depicted example, the wireless node 204

Osﬁéﬁere%%:;% ‘?’%/cl (Pe 1ng tl?e fmrl% nberdeﬁ 20

can have a higher quality metric with respect to wireless node 202 than wireless node
206; thus, the wireless node 202 can select wireless node 204 for synchronization.

[0046] Wireless node 202 can synchronize with wireless node 204 OTA or over a
backhaul link, as described; in one example, timing can be acquired from the wireless
node 204 using similar mechanisms as a mobile device. In another example, as
mentioned, the mobile device 208 can act as a gateway to facilitate such

synchronization where the wireless node 202 cannot effectively communicate with the



di sparate wirel ess node) to receive information
regardi ng wirel ess node 204 (and/or 206, though not
W@ h@wod9sosuch as signal strength, timng of f SePCT/HSIODO32158

the |ike. Thus, the nobile device 208 can act as a

gateway, in this regard, to sihchronize wirel ess node

202 with wrel ess node 204 or provide infornmation

wefe&se dodo 204 %18 ¥AC BF ORdrg atiseRs Qgc ®all h;%nﬁ‘édh%h eﬁﬁgmﬁﬁé@ference

202 di scovers the disparate wireless nodes 204 and

baghayltlingfpilyrecainpet nyualicaty withtothes wiesfless @ddqso etvﬂ @r othervwse
e{hglpess éipad élaol?%ﬁe%?c%/ ?Zroeg‘ié) 17 ﬁlg\g%g E%‘ﬁﬁ a ba eCSZ[at\l/Oél or other

tvirelegdiaddet i thehideles@betRdFl), &dn Eienvetishing ébrf%@ﬁon message to the

exanple. In addition, the quality netric can simlarly

perelest Bodeet)20TIA Gt FpEp eaﬂ!?a@kh%fie‘w%&ogf gagntranmit the correction

Megs% ﬁggﬁeﬂoog}e% . %ﬁggéf? égﬁwpe%’opfhﬁ gggs cﬁeé | %Oa dagn\gga[cléeﬁs epomt 204
hIhE defcrted e asdigmaiy 2dbngathch@vénga. hiThd@imigqy adolrﬁeytlcsm‘massage can

W th respect to wireless, nade 202than W rel ess pode ..
ORIBRTiSCH EMIRthRl (e rasPess POHY i ot S1TEAFNCE N dERing, prig rsqther timing
[95ten 281 rd19%d §Y %*&ﬁl%ﬂiz%r?gt YIVRH the aQQé’S@%o}ﬁ'{ bEA 63 3nd QQa‘?n;ﬁQ 2

can synchronize 'wth w rel ess node or over a
Wa¢Khbuladditiok, vasclelssoodeh@d? cam (mmeentemalsplhcé],romzanongafter initial
ca acqwre fromt eW|r | ess no 204 us

TR e o Aot 5 fFetaRaP o T shotiigto roceive and

@M{[ﬁi’é Qualdt§ MEREL dhreslirrduR8inBDRIrtIBssI8YcS s1AGsCRIFlREE nodes 204
as a gateway to facilitate such synchronizati on where

o Q6e [Fos sxamople, wibze varstros neder Hkdtis vatiallycoRPgaiipaed it can lose

th e n d 204 fo one, or re.f.easo
{JAPE 51gna§\l\1aut§% R r | ORI lﬁlc a5¢ 11;seqr etgg g%ﬁgurnodlﬁed. The
Wiglesd mdeuzoa caﬁ@@}ﬂ@irom@mtnl Vﬁl@él@ss\MotiB 206 bew didpaekEFEreless node
nodes, etc.) or otherwise. In this regard, the nobile

Hetisc@so @fsmr@f:ssawéﬁ REf indove er palerech aSathﬁ dughest graligpmetric of

ﬂlr ﬁggg%rew&l?élgs%%oﬁgéjelﬂ Bnd Q)@ 15 eﬁh@ %‘%%r @2’0 CAR become a
ransm a timng correction e wmrel ess

mdt—noﬂezvhdrm nonairexadmpliesleds h&)dm;) bmive adlelghﬂeqlmlsy @&itric than the

trapsmt t orrectio massa based n eval uatin
PHELH H?%P@f fet&qeangc‘@éélgssmdﬁt SN AN IERUES 0 wﬁlﬁ? node 202).

ﬁ?taaﬁl@ﬂfé?te? 109ife b RARIEY BP0 éﬁ@w‘h? ['[5?“ ng r ereless

ng correct on message can conprise a
a@dﬁew ipoymthr@izd ta vdidl¢ssmede 804,rantlithd ngy vwarethse no«bet lmra higher
i nfor. tlonr ted to,synchroni zing wi.th the.
et Sl Ati7Btom o, 2 5L piuree 90 ey v B nciogh mstead as
mﬁgfﬁﬁ‘mmg Smr&ﬁmltlaﬁl ntai n synchroni zation after
Initial establishment. In this regard, the wrel ess

Ko moélm cxamplenthe wirsloseoedas@04nad 806 Icmaﬂ?@Ckﬁ)a alrpatyparameter

tri¢ rroundi n rel ess ndes S .
QF &g e?’vé@s C eSYZtB%fumC 0 ?oc‘gfr{\é ? 69&1 1 trl}% rO0 C[ %&Oef the respective

wed. elres svirttde ndd420%5 catﬂd:\talhaité yheGB& Bstek @ﬁ&drelds& n6ads 204 and/or
| ose GPS si tgnal shut down, reset, etc., in which case
296 dyying apiaing pXICREMIZEopaY | @y othphgodes 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.



Wi rel ess node 202 can synchronize with wrel ess node
206 or a disparate wireless node in this case if

wawrmehesss node 204 is down or no |onger has theCTHU§Ies032158

quality nmetric of the discovered wirel ess nodes. In

one exanpl e, the wireless nod8 202 can becone a root

node where no surround w rel ess nodes have a hi gher

gmdll it tb'lqgtj‘ﬁl'l‘usftrﬁfed% b %bﬁﬁﬁnf&@é@ns%%a&ﬁls@oo famnployment
Wi rel ess node can synchronize to wrel ess node

2. a rirgess camonungeationapiegnnidnt.a Theveommeniexipns @@earatus 300
Kb SoRagRR%0s BPuBl Rt o6 R0 R agbrion therof, o
SMbrsﬁthﬁﬂiiy apgd %oﬂﬂ&n@caﬁbﬂd‘l eppdilstas ichiniBidatcs, ovdk laehv@8Rss network.
node 202 can synchroni ze to the new w rel ess node

T he eermenuBisaiiRistappratis SR s inggrdsynviieles nodeidbirovqroodd) that can
4

lsi{){%gi’b%&géer §§ ?ﬂ%’gf 31% ‘§u Jn% negs%rgf%?fﬁ?(ﬁeg 3(1?&? QfetfiBnalyzer

By thaccaor reotihe amii se@luata dne at moge ity ﬁmtnomdbtadftotaln éeast one of

respecti ve tree. The wireless nod(§0202 can_eval uate
elo

o rmyndRg qwaclsts Hpdes| &cirvioy selegien o960 3 Gr fgigrmine a
%‘el%gﬁh &éq%rstﬁﬂfﬁg sgﬁblﬁaﬁlz%naﬁaswlalt 13t B V\Pﬁ{ oﬁqgg%lated quality
aongt e path revent synchroni zing with a nod

oEtsi(9g aatlmylgchmmonmer dﬁSIthmtpcanFaldJui:tenm'mgepf the csmmumcatlons

be a that order.i S hrani.zati on usjng the
B, Sk Ribsuatiton? adiie e S UBROROESI S B bkl node
RloRBoP9NWtRE @hfRatihudst m&m&xﬁk@&u@mgze«we&% nBi&" ® ensure the
other wirel ess nodes appear. The quality metric can
edthipunicatiionsrdpppiatus Wssdyniireniged thdewyelest nodsnwathghe highest
es can select synchroni zati on nodes having the
ﬂwg% HFgéhallty metric allowng tree formation. [ 0049]
TFOS(I]I Agcdr@ingi 1. an3 exdrhplys tHeat@aimusic@&iche napphiacat 3@Nsan require or
apparatus 300 for enployment within a wirel ess
ESIRUAMEE iSHRETFHIAMOBNEAL ONCTINE BOFAMIYITess | Baflss to operate in a
a ry
PR s R TR B AL s Frp b Oy synchronize o
6Bstifandi adliypany Thémonmadicaioss agparaisu$00 can additionally or
conmuni cat es_over a mnrelggs net wor k. The

AR PY IR NS B, VB0 NG £ TPRE) digerraevirglegssgodes in the
RodRsIh&GBMET B8 170énd, %Fel&@ﬁo%&ﬁ@&ve%r%@? RGE dOferAME pPlsence of

more surrounding wreéless nodes, a quality nmetric
smeiwpdmg 30kcltshanodsan to ewbmhe tlam dcaenmbniattensnepmratoer 800 can

uality netrics,re d .t ast one.of the
SRttt e+ A eRte G igfios ol Gt dope e detoct the
&Q@uhaﬂltg wRBleSehOIRT RGg2OWAr SbRSifonde, Lah tsirﬁi'leﬁgmechanlsms as
synchroni zati on based at least in part on %he rel at ed

qng»hﬂ@b dgvineshrd byakhauldink; mfargnationdrerenn 2ederkisg nhatork gamponent,
dbs A t[he ki ngln a?cilﬁg?ﬁgst §cr1?)acti fl1s akpar %togs ({3 %(o)vérer 302 can

antia Iyrra He wir &8l'es? 13
mmmhﬁ@stenwdﬁ J0onbbity d3lide ttbateceias mocnhiaﬁuralﬂegardmg urrounding

S los e oen. by 4 STnad sttengih, Gming offset, and/cr the ike.

[0051] In addition, the quality metric 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



comuni cations apparatus 300 is synchronized to the

w reless node with the highest quality netric. [0050]
w@\e@onglisny to an exanpl e, the comruni cati ons appPHDS100%032158

300 can require or desire timng synchronization with

one or nore wirel ess nodes toldperate in a synchronous

W rel ess network. The comruni cati ons apparatus 300 can

SO TR Qi AR %n@%@sigﬁecﬁfb ﬁ&uwﬁﬁﬂdinlgh@ir%mmec 8hde@Nh various

apparatus 300 can additionally or alternatively

syhehrooh 28 uptimeny the thirdess roderoptene io§ paickites (iPPedorgos, signal

odes ip,th i rel ess network. To this en w_rel ess
odeTP Lt aPe 05 BubBePEIrelss BPASeREgylaed . andior ihe
Bk, I OUNbign oM th € hstBerN @E@BpIcO thBT Glhlitheme@iMdai Cit iseted in a
apparatus 300 can synchronize timng. As descri bed,
ERehignizatien sstivstiee dickisl épetheaodredesh Bedcsct Iphene cxample, the
ChRURALBg swhdiGlass .b@qgceejcfveldsnﬂaﬁt%]e Q}r@lés's 91%8% Go¥EerB02, and the
sing simlar nechanisns as biTe devices), a
Yaedich andtrid anddyzeir 13004 roamtde@nmincotine ajualitydactriyi adehgneitivarther related
conponent, and/ar the like. In addition, as descri bed,
PREIGHT BICSEECHOE INSEYG¥f%er 302 can conmunicate with
o8R0 i€ +d %glzﬁ cbRtddChE e shEQFTBIN Sty rf@lgg@sj%uilﬁ)ed wireless
surroundi ng el ess nodes, such as signal strength,
hodu asepppbisietb,a wndesy nadeenolt s equipa@b 1¢r instamatdi Iniame ,example, the

t he, qual j.ty netric anal r 304 can.receive at |.east

BREMEDLFIDY SRERHE Poraled s QTaRE Bircligy aofy G Tormatied as

sHoaundi ng wi rel ess nodes. I n one exanple, the

quality netric can be received during wrel ess node

di scovery or |ater requested by the quality nmetric

anal yzer 304 OTA, vipFiehktkhaul [(iSike and/or the |ike,

as described. The quplity—ret+re—ean—be neasured by

the quality netric anEWV%er 304, Kuch ds an SNR

related to conmuni ca W th thn urroundi ng wirel ess

nodes. The quality we??ggy%analsgyﬁe cal cul ated and

assigned to the surrpHopiCognwi r el &ss ngde based on

various factors, such—as—uptirelef—the'w rel ess node,

uptime of a related GPS device, signal strength of the )
eyedheyar sepreghtyeyhager o pel 18 sviredage 8ods/is CHropquirRpd, the quality

- ike. r di -ANo

Fifies, (AP0 L0Fic, S TRH SR PRAACH WK frless nodes

Bétivaei theacheldatiededsmotib@ndvi r@dtas shaoetesn thaicasnaef a GPS-equipped

exaypl e, . the synchroni zati on structur an be recejved .

B CtRR DOHS oSN ek GO Junice B prig %?LPEF i(¢Rp-equipped

BRI EnaAla A0hciiOt CRIGHS L HIBs Db eAQY RSN diicture for a

along wth other related netrics in the

wymalkehy woviczet eqnipsadrwictt GPS.cap 005 natted hsfollowsein one example.

appreci ated that the structure can vary for a

GPS- equi pped wi rel ess—pode—as—opposedt0 a wreless
node not so equi pped Fielt i nst anc¥ze | n |one exanpl e,
t he 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



synchroni zation structure for a GPS-equi pped w rel ess
node can be fornmatted as follows: where the type

WO eppegsnt s whet her or not the wrel ess node iBCT/US2009/032158
GPS- equi pped, the quality relates to quality netric,
and the hop count specifies alunber of wireless nodes
between the related wirel ess node and a root in the
EX@le) Bnd th% Ifcﬁ‘ﬁ@ouﬁf speciPRSaClmRP 4 Wit &k %aesn@éi@eeﬂ e related
exanple th op count can typically be zero as the
@lﬂsleeqm@pe@ldmtheelre@ts nbltke abave Sorodis ont ziwst oncPSample of the

ST GASESH (ﬁ%nchronlzatlon structure for a wrel ess
ﬁb&e RERueR ﬁnb i with GPS can be formatted as

fook3jomae whx@le@mo@)@almioe 308081 evalllee §ydiey MRRIE 288/OE parameters in
whet her or not the wirel ess node i s GPS-equi pped,

th
Bgattiucqure, e48aﬂ@§rmlae(h b¥l the ﬂuﬁbttyr metrict ﬁ@bﬂ@bﬁ%cf@@élse surroundmg
1% f%s% %‘8?& tb & ele%B%oﬁd%'ali % {ieatfgrs E%\rﬁh{%?za%ﬁel BStS example, the
nodade e |1 C

e roo ree can
symolkcky ande edemr GP6&, cah ncontpaex anplyedlity andrith e ldofermaimand highest
specifies a nuynber of w rel ess nodes bet ween .t he

Pstrice 1y Ghopes BS<CoRGHRONSHYE WHelCrorrde fonsynahErnizatigh nelhs wircless
ﬁ‘&fe IR tor A8 X %Eelc%rr?%faret He qﬁXlﬂ(j‘ ti'ﬁé?ﬂ&szt%tchﬁﬁtysﬁléﬂﬂﬁg W&ted to the

[0053] The wreless de selector 306 cah eval uate
cpramubigatnetsr appsraa[sdBQﬁ tcpanarretthe; sonmmmln:etlensr apparates 388 should

det er m ned by the ity netric er 304 for

SR N Yp B ot b PR o e i o m SR o300 has
ﬁ herS Bfﬁ@tr?e@ttlhéhrhubﬁ@ﬁtla@%ﬁdﬂp&&rouﬁ&% \Me@ésg%déso@& example, it
selec or 306 can conpare t quality netrics to

gt bg thenreoangrdeg hinsaddateary; jag dasraibehowhere tthee communications apparatus
g&d LIS Q%llbin d\gétlrcgliéte%&chg%%zeec%r%{ S Rl%:h[ ?SJ Za?ntdl kﬁena roop node. In an

Mplé Ythmlfdl&;s nb@e geladtbt YOreid b'@eﬁuaﬁ@ b@ﬂaﬁﬁtdr@ of B8ynchronization
comuni cat i ons apparatus 300 to ensure the
EBIRIRAIE e WIS OB %ald%tﬁersexmles Hisuv deleyprione splpgter G ¢an evaluate

ap&ar fity it tég 8?23%&%:3? Hade"‘ﬁ‘b% reﬁuiw&i GRTAPY ﬁ%ﬁ%&ﬂﬁ the hop count to

gher quali metrics t
wmmmm@mt@ talsklestutheowirdicssgnode. elTas svindes snode (Helector 306 can

a it can be the roof node. In addition
de %Igrﬁ%éw ¥, AR R A ﬁé%e%lag TagiEic 3 alsg lower hop
(Rt RAHhBREf sirdBlc CARtRMNChroni ze timing with its GPS

and

be a root node. In an exanple, the wrel ess node
HIGSGCOoce 386 weivse vatic atlectpaB@fmatotrminl @ wireless node the timing

SEREnE {7l Whperlls’ Hitat oo ok oPStaRiaicts, aptfiws 300 to

&Jb@taﬁua §} EdtoRBhE kSle@bd iMds@hB&S MREENIRE cA/OAINPES for example,
along with the hop count to determ ne whet her

@Qﬁu@élreeaba% @nva peP emcsiodand/orhisamg nembersngnead/or the like. In one
sel eqt (%hs] %gg Ibg agrfgrzrtle rur%n)%esntntléa} mg%h%lfnss Qrat e(‘)bwg{d%wces to perform
@}Qﬂéﬁfoniz&tlan aBd/er deglisiaibn evisewaslebPhodes (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, ezc.
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



[ 0054] Once the wirel ess node sel ector 306 determ nes
a wreless node, the timng synchronizer 308 can

w@elous9s8ve m ng of the conmuni cati ons appar at uspGD0S1009/032158

substantially match the sel ected wirel ess node. The

timng can relate to, for exalfple, actual tine based

on a GPS, tineslot and/or frane nunbering, and/or the
tddtRyallyn n%ﬁoﬁ&‘tﬁffmlhﬁmgt\bir&e@aﬁbd%@ tP QbdRh B %ﬂ@ﬁ& Gandidates with
sim | ar mechani snms as nobile devices to perform
hl;gh@tm@htyzra@hn@ﬁe>astcfbb$ynab@mzsmg| on with wi reI ess nodes

&%g% kéccqJ I u%t | ngx rhl %ﬁ%ﬁ\gn SR Hgf?ﬁy o e]?tgr Octrarqgtﬂlllt%]uﬁ tﬂ receive
aSordnation @@Bﬁea‘f& QEfoudiBRREikcl ¢/AGHDs lilknlé @rircdlddenddkddcoverer 302;
In addition, the timng synchronizer 308 can

gy fchitbmpaslont nede meneen 2 ean wiflize| the avirsdnse npde discaerer 302 to
ka%ﬁﬁ!ite 'tlﬂé@ cttloﬁeﬂltgg Sﬁl@gﬁgplésg 'g}ig%n t&r gﬁ)’baﬁl dddltlona | éltlllze the

connecte I'ected W reless node,

qedliay nidied eedigzer 806.to Theritd mdigr dyraratin® quzley ndf@8ccaated to the
adj ust . t he t| m ng of the comuni %atl ons, appar atus 300,
purousdingpviel %yngcieém%&e% edi ¥ hgieaylialery Nedss ARgear ygh more

%sﬁﬁbl@%ﬁﬁﬁ@?iﬁrﬁg baywﬁ'gllekksﬁdd%gcumﬁt@ cgfﬁle'cféd%le cﬁfo%%flsn (and/or

[or t he w rel ess node nonit
than comdrnit nwatleys nmdetlosess@nPSosugdalngfam raelses,s onmih@‘vvcism becomes

i ub g e s EFRoRRBhr Sofistr pOuBBR AT Rkt grrounding

AcREAMBUE forl HRAMONBLESS dHA0Be TRAINE WyndkBnic@N3GPBA B¥®rdingly
to receive information related to sufroundi ng W rel ess

e shd finemgrdféhekanemesisatinad eppiirsivo e, eus dg@pibed.n fact,

ess node nitor 310.c | ze, the, wi
[‘?roﬂgngéllgcovearpé)g %@3 i1, o5e, %xalmptl a?@atl% ¢ cur¥ £ tureleﬁs oc{e With which
thengMs §lneBniedecafioilt oid ﬁﬂeow(ﬁal%sﬁdddid h@nabl yltmtdlola@, 26t detect
the quali t%%rret ric anal zer 304 to receive and/or

1@9%1 NErciRsanpess vrigh geSh@lria?tréthIff%i flvpdity metdaund Hys case, the
%Iﬁl%luﬁl%%&ﬁd%@ des do5d: 5 Yh& ﬁ?# &L 5 5oth {Pd@f‘ample where
re an

appear Wt esitabl e Hetries awre
addigoreall wigshdsk ynodenmecdetebtddothes wireles O nod@ trioaito Atditar evaluate a

]&g %\ﬁr r‘bﬁ YB%YI}{ rg&l{%,?@% Sglglggﬁ%grs %%g&aggg%qwq@filscg%ecf wireless nodes,
Wi ot lBsse %d%@f ecinfic, 39 @n&&ﬁ'@ tllﬂasr KL h(l)t' 168 thelsap 61, ff so, the

new surrounding w reless no synchroni zati on, and
Wl'rtele’s:"» mdegselytoc B06 i éroo808thcawiralcsonaticn tlay madj the fletitvd quality

ng..of the. conmuni cat s apparatus 300
tratieryischant (5587 Htpeed: dho e BBER B Sreap iR oifg can become o
RpaBiCin thBayndtienisationedde. WIKi§ }p?esv%nt@ Q@Shc\’\fs}ﬂ%hmllzféhon within the
timng is synchroni zed can f ai the wrel ess node

tmﬁmfomxasmd)e doeasldifism, siatilaely toded njthzstion re¢esyse dﬂsdrelsed above,

We WIre %:stﬁhr %rﬁ(l)oln(%to%) h tl& %e%rll {)ree er &a!f‘lllrto%zerlrt?ot r I fth dfns-e u(l);gﬁed wireless
case, e comnmunt catl ons" apparat us can econe a

nedte, wirsleaneidbewite haihet gualithakaicsddivet Bslpdounts! elcess

nodes are detected, the wireless node nonitor 310 can

B0aT71 Aceording to an example described above, where the quality metric relates to an
SNR measured by the quality metric analyzer 304, the wireless node selector 306 can
decide to synchronize to the wireless node with the highest SNR. This can be regardless
of whether the wireless node has GPS. Thus, the synchronization tree can form where
the root node has the highest SNR. In this regard, even if the communications apparatus

300 is GPS-equipped, it can become a child of a higher SNR wireless node for

synchronization purposes. In fact, where the communications apparatus is GPS-



Root ANl D of synchroni zation structures related to the
new y di scovered wrel ess nodes, if not GPS-equipped
wo e00vesmnpl e, to ensure they do not have the sSBOEUSH0/032158
If so, the wireless node sel ector 306 can choose ot her
wirel ess nodes that meet the Wesired quality netrics;
i f none exist, as nentioned, the communi cations
SRRFYAL U ARGhE I BRGRAR TS QAL sdh@de sikthtdization command to the
synchroni zation tree. This prevents cyclic '
BighenBNRi wielessnnagictdnidror tthe raat @ede fenh driathobe wirckess nodes can be

itign, simlarly to the,jinjitialization procedure
SRS svhaoniZidatia e fhev apehChsTab ik I pRESETRLY
osg|eNoS VoM B0z Hnllintiake G Svaeldsp pemiinlati@sSsystem 400 that
nodes, wreless nodes with higher quality netrics,

fasilsten spncbeumeisg verdess| ook 7immee orldrdhing viglesepgap|492 and/or
i th PRE i .

UESEPA0 RASQLOH] B RPN TERL SLeV A fhepndenty

pivecrad deviess bimcde setans, dor SAtptgna dewi stkeiohpand/or portion thereof,

synchroniég to th§1mﬁreless node with the highest SNR
Threbseghalbe ame yarcese evies: WRIEAT exienpi PRI SeripyIMO system
DBl EmR: collbf$h td B SY R QiR hehokk %fsﬁ&ﬁ%ﬁ&ﬁ&d@!ﬂ? "Eg., EV-
the root node has the highest SNR 1In I's regard,

Ben3GPPt REGRRYMBGPE atilénsWabldeX.ateus). 30\ lss the components and

S-.equi.ppe it n bec a child of .a hi.gher SNR
(i RLBh St apS SoraeR MRt o plipi e it pags 402 can be
Redi? ihNRe ¢RPETLRIEREY RRR 40Pas lcUSardSviEPSeaY! RP8Rs ckdifiple; the
i ming synchroni zer 308 can send a synchroni zati on
eovgaradion glepisedisixglndes BNR opmpeheds farsass afvdplonatidne
ode. such that th W r el ess.npdes can he GP
[0 PRIV rTohodenad” i IR & RS hafE Pyt that can
@i vex afPicecivt A8H%] infwatieh ecdatdigg b &l Moredurround wireless nodes,
illustrated is a wrel ess conmuni cati ons Z%Ften1400

Byt ast taeger it ess nogacdiRftoniwirHessiadsl sslestanclfs thpnpargdetermine a
Mf‘egé HQ%Mtﬁl \9@1%*1 N8 g nél(?gm?@ Bh0he LAGEE wt{cﬂoefﬁz%r N98&hat can
I'Te I NC J%lng hot -on y

can be a no vice
adjdepeadenhg yi ponverekingl exictss nothtibc@kding no derdeteanation, and a
exanpl e),. a base station %gd/or ggrtion t her eof ,. or

SUSAHRIaR ST YRk ¢H2 el sieMOfY dovarhrogizaighypiructure or
490: GaRiDemArM MY RS B0 AIMAT WAL AR B RMEcOfhe timing

nor e rel ess network system specifications (e.qg.,
svidDongahe). IEPREget3IGERMHedsTHOde VION XD ietlade) a sylickmnizahen structure

d ti | it h d d i bed
BB fct HE i HRRTHES oy HLrul@ RB FUSi05 Qe ug) Sgmeter to
bt toembar Gafeldh I RIRSS sitddas 4Bdkas WetdlesdNtbdéi 462 and a timing
versa, in one exanple; the configuration depicted

exeimadien trahesidcr dHpbaesandroasicas anferradtionxplatadde tionng of the target
{NOOFQJ T a&ﬁi W re ess node 402 .i ncl ude§. a.v¥i rel.ess .

1IrglcSs node , %83.1% c, 101 exarna)le sgstern ac%%}m 10N 1mIormation regardmg
node eval uat or dat can di SCover ‘a receive

b icomA@n cHaaheMbhdhnas & RaYCHNPileNEg10lls Wixhefrahk pesaRtbles, and/or the
wi rel ess nodes, such as target wrel ess node 404, a
§-el ess node sel ector 408 that can deternmine a

[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



wi rel ess node with which to synchronize timng, a
timng synchroni zer 410 that can adjust the timng of

wa b@wemeki ng Wi rel ess node according to the PCT/US2009/032158
determ nation, and a synchroni zati on structure updater
412 that can nodify a synchroli zation structure or
other quality netric related to the tracking w rel ess
aadeurdQén be arcﬁlfail@%ethe Qrlal s@u@ﬁregr\ﬁﬁﬁl'aﬁ%nﬂhé b1 mcthe such as the
target wireless node 404 can include a synchroni zat'i on
sructwe uﬁoem@péﬁeﬂcﬂb@i i} yaferdnae teamevipandiguresain one example.  The
¥V¥ nf‘:ehsr 80n erceorwI %r Uet grrnﬁ or g tsgl%efc lilzaatllp}lytrE? ﬁlgenoe} quahty metric
Mth&h@é%sre@@ﬁed 46bn @Maﬁttd lwnﬂeregs inpd&y R tétemihE anaifelcbLhode for
416 that can broadcast information related to tim ng
eminghenekiogeatien. o the demeed cxrpaple, Thire s i9dp sclegteyy 408 can choose

- | 0

gcﬁé nl?@l sgﬁlz)g?% §}§llscfu{a09%&%ﬂ{ ﬁm a]fcﬁ g Sgg\n@%%&lromzer 410
Eanaadgugp tlﬁﬂmg)d){étﬁe tracidﬁg) witchess hd)dee402[lﬁ@ﬁﬁ])n Aoy ghragett8 received

gn exanp the_ w rel ess node eval uat or 406 can

e PH%“F]% 1&@9@?@%}1 Hepsmittsr A8/ orfhey et hsnpetiersd OTA, using a
BAAHEHU L6 h A RVROGs A gdlRE, SHIBOHRAII AN SHESPra. As
nodes, such as target wreless n In one
éesan‘pd:de fintihesymichehness 4 hbda deva Ithealmmg46) @racdamlly aljeitweer a period
t€|s i nf rrratlon romthe s nchronlz tlonéﬁ)truct

SO PO £90 cPFr Bthet 8‘8??;5% AERTTOHZ4T08- ¢ 1gBy Synchronizing to
Wirt Rk £8c N B84 Rthg tiRdlcss MBAS ADE Sarf R oMk Al &yh&r8hization tree
OTA, backhaul I|n§ usi ng one or nore devices as a
CE ewmbaveed@p%ratemkgggnwﬁﬁl@sﬁ redasdnet shestnirdsperthopet r timing
%Chmn}/zaggt ric or a structure including the quality

2 ) d0%h as the structure format described in

[006 B BNOAC teRaPpRY iad Udestrilgdl @lse wirtl@Renoes agticeor 40%ecan compare
wi rel ess node sel ector 408 can conpare_ the

BpREktO AVAlAY ineRirict sueh ay SNy fquapiieys YiselepcnodosHintdstgmining a
Gvﬁ%% Yok f0H ?nghg Q?ﬁc%}&&’\dnoﬁ' 85 $hil %Q%igfe?thl%ﬁ&z?ﬂgés%d@ with the

Wi re ess nod I' mng synchronizati
Highést t SR ecaantyd éhe Wbdt alods ssunb dkats ﬁibe‘cahﬂztllyﬂf 8B ieaange surrounding

chopse target wrel ess node 404 for syn ni_.zatj on. . :
PHEEht éloa%*g%?“d SYliq THes g%l&w%wfe A eé%r cdqj tgpvever, in this

Liamglg @E SQienddearky 19 WE fcﬁ*seé(fﬁ @?& 14&2@& &d 100 target wireless

timng paraneters recel ved mng info rratlon
nm@n‘ﬁm ¢anéJe TM@oot'lﬂuds ¢ dns bearmpee f Vinerd tIETArget sitrmtgsanode 404 is

BACKR it b B2 BefRE LR ASE AR, RS Bt imin

%Mﬁﬁf&ih%f zano 4JeQn CannShRW tinhiggt ig héioitigat@ha dinddrstion (eg., a
adj ust over a period of tine and or can perform an

pymshepnizagmsigndhiozthe taygct mp@ws slyd@ APballarving thegtarget wireless node
%J%l elslc nol%ee Otthh?I'aCkIaCl\(Vlll% S Iess nOde 402 can
becorré’ F a’sy RCAT ONi za%l on "tree and can have

o6 aIrBzhﬁ)tHd’r aﬁdﬁhpllg, tht eSS nBddasectdreln S van wompate Befchronization
on it for timng synchronjzatiaon.

structure parameters, such as quality metric, hop count, RootANID, access node
identifier for an entire path of the synchronization tree from the target wireless node 404
to the root node, the synchronization source (e.g., GPS, an access point, mobile device,
etc.) whether the wireless node is GPS-equipped, and/or the like, in determining a
wireless node for synchronization. As described, for example, the wireless node

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



[0061] In one exanple, as described, the wireless node
sel ector 408 can conpare neasured quality netrics,

WG owb/0gg80BNR, for various wreless nodes in dePEr/Db20091052158
a wireless node for timng synchronization. In this
exanpl e, the wireless node with the highest SNR can be
the root node such that substantially all in-range

SHIChRMDALBY ré. I ?h@&zﬁefé@éﬂ%e%@ﬁc%y ne@ Ezﬁf‘é@@cérﬁpaﬁ@ﬁ queRYy metric,
node, as described. However, in this exanple, the roo

herd eounseendior thedikeres: bguraskiog. wmfdﬁssetmm(ﬁ t0t tﬂieset af gstounding

S B fRE w1 PG BE oL PR e oo auatty meuie
fIrSyecitbmpatbnane ohb eximple Ki THhsWn' @liestmnidelehd @2 gétSwircless node
GPS—eqU|pped the timng synchronlzer 410 can transmt

H0hicay g\ﬁ]@hlmgmrzqﬁa,l@h MG it ﬁr@ﬂku{gewgreles& node 402 and/or other
%ﬁ%gpﬁgﬁ%é@ﬁmﬁ sgf%%l)an P E%’lgctfoﬂr‘tgfe% % f?ﬁ%sgigd@ géigctor 408. In

ar get €ss n
gyneigren b Zeict tprlbh’@l ctamdtekeﬂﬁ@cm badcd o8 thodeality OdFi2d with respect to
another exanp he wireless node sel ector 408

n
SOPRHRS ém&f‘;}?ﬂ% ﬁlP o fl?é?ﬁ%?ﬁmélﬂ%e? uPE ma%ilpaffre{neardéhm@ugcrx cxample, the
%c}jgl:élhﬂf ch‘?'b? GalulXeR it Qélg&mgﬁﬁe%é}" ﬁlrel@%c s MRAaye the same or

ntifier for an entire p e synchroni zati on
simelar finadrty tnineri¢.afgenothérr ebmpte, ﬂmd‘ergb@zwue(bess mede 804 can be a root

t he s |zat| ce {e.g., GPS, an access
B%%HPaS%WﬂF % B EE; 28 ‘@mﬁmahether the wirel ess node

[0‘56@:> ReESHi Q@ gn cRAHI18)] rth@ REcHihK Rircicls ASdcf0M dah @an%romze timing
W rel ess no for synchronlzatlon As descri bed,

wémﬂaget wmel%s rmeides)4nesideseibedt ard thogtatgeh verpiess elode 404 can
hr.oni zat ion dogs

%@erlﬁ%ci/eea F angg ig_ﬁg eﬁh‘lb For F}ﬁamgg tar et w1r8]]e%s §048%404 can

f0Id €5 JodeCorp@¥eitice Giegladstiomot hlemswglgﬁaln hridibﬂ LS Hkreeelhlch can
The wirel ess node sel ector. 408 can_ al so conpare
EAYAF iTESyqUREDT MEtTichp dewsense, inavddircor Thievirgles r&detq*féluator 406 can

chtﬁﬁl]lﬁhlgg 811 g Sta%@td\%nélglgst ﬁogiotmsa%docrth?r%ﬁlﬁgﬂlqcﬂhg gvureless nodes

nO es to ensure es not ect
foodechalinggs i dqualiey mgtrad fot gnsametit synchmizes with a desurable candldate

synchronij za ne exanple. Thus, .in t
Wﬁ%ﬁ% 8odg hiilklsarﬂ@f‘eﬂu%w NELG OR Hifetaush VELEhesH 5&93 € 404 can decrease
L%Hl%r tth@ Irblbys A& k&ectt&a@()g rtflcchb@é& Xﬂoﬁl@reﬁﬁflgé%dﬁodbogor timing

r other surrounding wireless nodes resulting in
sseicmnmznanmbyf 4 warohiss @bds davioge lsgh@amahty4m8trlcl gxigthi in addltlon

ard, a strict Frlqgg ca ﬁnforced base@% % h i
E]?J Piofy OB O MOTQSEOY &re 685 §18 Lt PR &Y' igheF quality
RRHRS tHaA' thS WAGBI QMicARS indBe 40T (el NSHBMCPresdde AFA hibRNor revived
for exanple, the hop count can be eval uated in

Wenel@e& nods, Herepsear unealte@@ﬁm@é@ signad, andios thehbkaade tlys case as

t:he it easls Into etcrfollrC 08 ddn %re]t%%thaenrd i(e%m?le surrglrl]nedntlga\r)vgfeltess node
VVI ref ess node can be a root no e

£t RERGHBE i Z:Atoin O I]Llltdvﬁ% felfovdag af litvechsc [rp@ﬁﬁ}y Aeeirtbatigsults in the
to an exanple t he tracklng wi rel ess node 402 can
ERE Y ¢s§ellqd|erf}q49 eing the wireless node with the highest quality metric or

otherwise more desirable synchronization structure parameters, the wireless node
selector 408 can reselect the target wireless node 404 for timing synchronization.

[0064] According to yet another example, changes on the tracking wireless node 402
can affect timing synchronization. For example, the tracking wireless node 402 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



to the target wireless node 404, as described, and the

target wi rel ess node 404 can experience a change in
wa@abiogonetri c. For exanple, the target w rel BGFUSINAI®032158

404 can fail, reset, |ose or experlence degr adati on of

a GPS signal, and/or the 1ike20 which can cause its

gquality netric to decrease in value. The w rel ess node

@mhpl@tsg&h 406 tlf‘eatﬁa&ﬁ%t\kfﬁ*é@is' ﬂbd'gnlf(thsS)ﬁcHrBﬁzésath%Elf using the GPS

wi rel ess node 404 and ot her surroundi ng wrel ess nodes

signalondte @h@r@lé%eqmpmﬁawclyssn@dm &n oe exagplas thqugh not shown, the

SRS VIRRLE R0l 0L R B0 AR b, s riEE e Sice of the
HfeaSain cﬁﬁﬁfy&ﬁ%e @Mb Rgcking witclc8b BSd 4020 dSah 8FAdBFonize timing
408 to oose another w reless node for timng

tovihe Hrasking ayirdessifodg 4Q2 r ¢ dessribgslgeboyayilhis ta hﬁvu pmeqeiated that the
gy&élﬁ%%ll@ﬁgg g&de%zsé Jor! sﬂrt%gxgdlhé qul’elégg %Xe%rcan%ﬁﬁstﬁ{tlally silence
nore surroun ess noaes- can ap W t a

torginenicatial int y cmatrfonalrheh peridd® steafogetbr ‘dbsﬁﬁdb&Siﬁrg@O glércless nodes

404, (e.g.,  frompresence of a new or revived wreless
FREAEIING RYICBENZAEP.AB QOF SFITRE of a GPS signal, and/or

EOBGS]l rfSin ne G’thQ'Iﬁ%t 4SE Sl Ft’atet B8 %(ﬁrcssdlgiﬂgﬁtd that shows

sel ect or 8 can ct and 'sel ect the surroun
whckangwaclesdrodenitatey achrebitédz @itrisgion dvickiswi e, stdto ﬂiagmnngegms at

t hat [t
it i wBsiiBuatonaThiifght Rbmiars Birkts fhde: Sigtsctup can
boer rHsQié@éﬂbe‘éluﬁﬂl kéc)élv'i'i@ djﬁ&tyoﬁleﬁklﬁ%%ﬁeeoﬁi‘%% Qﬁg%'t ARl &s nodes

synchronlzatlon structure paraneters, the wreless

Adde ozer wbackhaul dBkcen. Ths qhaiy matiécstcan geltovip S&{Resgnchronization
PRIGue s PR PRRETBEL iion a%He R ¥ BFs signal

s d/ed Eh%ShHéQdﬁ dé&Zlb@@ﬁ)r@fld‘)@C}t i GRS S%ﬂ@lhfsodﬁté'o@éd @nthe tracking
For exarzgP the tracking wirel ess node 402 can
weglepy BOWEiYeELSuSh APtHp ¥ ot nseasdYi 4l e Feeliag waregesnode can

?}I%t%ﬂ@fag-gﬁfze qg P YatdBY! hegé tﬁeq?aﬁi({n%%fr&gssvﬂord%laﬂ@éts its timing

can Dbe I nNnCrease ove arget wrel
tothectdhdt of theoG@Bx almpihés, ststeci04t hiat trhdfi&ng mackisn@ode can maintain

w rel ess node 4 hroni.zes to i.tself_ usi the GPS.
@fﬂ@ﬁ%mzarm I‘i‘éthotgﬁ Fel A caBifyIHE dneifoging dae Haalg% fgﬁ disparity, for
é i 4 tﬁpttrac% lrel%gketl&d%rogﬁ‘éetvﬂs dszh@t%nﬁ% parameters

404 “can behave’as a trac I ng W rel ess no upon
wcelectehe &PSfsyhtteoninatraaee. | GPY)aahic yargﬂtnlodc —fN)ULthop count =

ra | ess. . node. 402 and can roni.ze tim
bofi e rcafrgToie: St fuleasan UG HLSMeg SyBul dotermine
Whethsr fo0syREhBREE eeliad QGthtthatrating % wru%féss A8dNG I @BlseS@mple. In one
node 402 and/or surrounding wreless nodes can

SWQIlanthﬁaﬂrﬂlO}ﬂ@ walekass a@dmmndsﬁt RoiPot mode odnean 4t nge root node

? od. t9 sear ¢ h for d rqble t@ %%t W rel ess nodes
omza 1011 stru aramefe to IS own 1dentiiier.,
I'mng sync 1 GhiZati on, > i one exanpl e. [0065]

0056]i OhOGPS AILE(Qg., the saghaebacmh@ obbaticed]itRgd@anebiifl fils), the
di spl ayed t hat shows tracklng Wi rel ess node states and
ﬁeéwatswhmna%ﬁélpm BHc ePantad, berigateradatoelogpisgt redeyitplgssapode for

timing synchronization, as described above. In an example, described above, the target
wireless node can be selected from a group of wireless nodes by evaluating one or more
quality metrics related thereto. For example, the tracking wireless node can select a
target node that is GPS-equipped. If more than one exists, the target node having the
carliest 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



setting up timng synchronization 502 with one or nore
W rel ess nodes. Such setup can occur, as described, by

WO e@eiovisny qual ity metrics for one or nore tarBEL/US2009/032158

wi rel ess nodes OTA, over a backhaul link, etc. The

qual ity nmetrics can relate t2ISNR synchroni zation
structures or related paraneters, uptine of a wreless

ROKS with henghdit qﬁalﬁy Cm°§n§l aPghore ARLH @ﬁe hhe el dene ﬁi%hest quality
descri bed previously. If GPS signal is detected

tmé‘wt, rtla‘cklrg@g wiielesh @ede,rfot exarhldwﬂ@rsele@u ehe gemope Vvsthrtb@ highest

ne t he n reless gan. en
TRt ARor MRS EREP BB, B 857 (B HFgiRig hode. in one
thjles&nnwﬂ@t ablf Wsst hode Withi g dntallBehor Ratintof OhbBE a node is
In this state 504, the tracking wireless node can

ﬁﬁéﬁ:cmda timing sroniconmelienEed. @i showmermps Ihyddiger, ithatzadking wircless
g@dp% %a?lg%e? gtF hgﬁ%htrb%eﬂgﬁi éM%rn é%gt@ Ltjgﬂé(ct (;[féén) Eaé‘ %EG}@!% %ynéhrllomzatlon
&h eGP falt ) t@]l’gepﬁmanfeidentsﬁdr@f tapétentle.trbet €ddS = root node of target
synchroni zation {e = true, target node

% QUMY %ﬂﬁf &uaél% Bredig ¢ oF G NOGEnRD $9URE ki l?ﬂj) count of target
i%d'eelkels et P %ug alkhit {rhélﬁﬁ% t)vl}fe'i"esk I’h Qés”@éﬂ ﬁﬁhieothls information to
det er m'ne her to synchtfonize timng Wt
dartatmhanﬁgwhﬂtlneel ®s symvbdmizef tittng vexatipd eracltlng owafeless node of this

SR 6B Tarbr G Se b Yoo e Ge e St Bpde S°Ee a root
RedARRAG CadeQisivi @, QYlescHBRY ddovEe.g E%@@Lmbfe PabBn&&FS shown above

fails (e.g., the signal becones obstructed, the device

ranstest GP$ aifhlsy,, tanghiencslet-utprokingotede identifico hog teuns =90 2¢coan
E)%ﬁ@h&ﬁ}?ed téhr mzaego% dlg S?tgrarlllrpg:z% tig %r\a}%kmg’ Wirel ees%];lo(lirepi;an 1139% to the

ﬂﬁﬁﬁd&ﬂ h&&le'smmaes m& 566,98hcid faglceSsirdledens®S Wl be continually
selected froma (?r oup of w rel ess nodes by eval uating
mélt@ﬁed #od evajuard fof %&eff deality ancitiesd If eredasp noggrare detected with

F}g;g th&e}]lg% qﬁ?th%?cﬂﬁ% nt%gg*nrgg S 8% 91‘3?? Gan r%ﬁ{:lﬁr‘aﬁlzg to those nodes

enstesdi,sas shbentabbgetreseo dencheosiiragioh eruetard pashettisne, quahty metrics,
[ quality nmetric, and/or. smallest hop_coup
Eea%gﬁpaé)&? gdd phaiory the gaentiey ﬁ%ﬁsémé@ﬂss@t?u P¥pe Mhefydhe higher
?ﬁﬁ%hﬁﬂi VﬁJd%'l@ﬁl% ALE: 15RB: SRICHE tRPEIn RmngJs node can increase its
arget nodes with a highest quality nmetric. nor e
qm\my ometrlham thedcls afre  Bragirdst aﬁahowc},xfeneariacgettrmie utilized for
tar rele node,. .f or ean‘pl ct one or
HOEBRRIAHOS 1 i S iR Gemot i a5 SuRyBdonization
ke wouplocald an@q{er tér?éi Wwisdl @8 thowé F& tBSiRg RPE@rodiFatRAE In addition,
exanpl e, can select the target node w ?h t he smal | est
wbpe ciou the. nomdter avindes nedasebletst 880, tharitragkingnwiyeless node can
FERTAG it BB ST AR Ty BELRART 5 B back oniine
@@érafﬁﬁhﬁr gestil@ing eifl g@thxbhmﬁganx@mt theo@@es YWiediEso otia),i e tracking
{e.% GPS = false, target node = identifier of target
WHGESS nesistcan saisr wmbwuﬁda EPsrstate perbias deseibed abgvict y
L@Bglggafﬁtﬂ%%ra{d F% ”EtSr 'n?etl?cfdoio%ﬁ&%laﬁﬁg Go s?f?&r&%% timing among
Wireless nodes in ereless cornmumcatlon networks are illustrated. While, for purposes

of simplicity of explanation, the methodologies are shown and described as a series of
acts, it is to be understood and appreciated that the methodologies are not limited by the
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



node + 1, etc). Thus, other tracking wreless nodes
can utilize this infornation to determ ne whether to

w@eksm ze timng with the tracki ng w rel esspaDtis2009/032158

this exanple. If no target nodes can be |ocated, the
tracking wirel ess node can be2%a root node in this case

as well, as described above {e.g., the exanple

REEATEFEF %xeﬁﬂﬁl@ﬂﬂﬁb@\é@ﬂl@@ Nn RRe @stﬁl fuﬁhe%ﬁand aﬁ& QbpReRE that a
= tracki ng node identifier, hop count = 0, ).

{I@G@vlqﬂow enoukly alddrnanichabe dnpnesem:@irrpai @t gerics m=f mt@eﬂ@l@tfrdg states or
gYen sI S %an 9 esra%e glagl\r/ae tl\?\ﬁ/lot}regq%ggglolh olg ellsu\Mtvl\rArtI%%i %%[E nli]a%l ¢ requlred to

GApIEinBtal ﬂlytha@dlb fn%c@ﬂ@nd%\&ﬁltlﬂéﬁeﬁ& thée abpegier quality

metrics. If wireless nodes are detected with higher ,

(a6l Tyming fe J&ig. dheant exerplagmatheeplegy G éhas dicilitates selecting

%%Fe §85‘de§ Soft QnbliBRSaf Slsw{r&%sefe%o&? ssﬁ‘igﬁYQ;(e%b %Ieéqz, a quality
reset synchronization structure ar Anet er S y

metrid I@Bltedl to aappbueding aareassdncrdermre@ewed bhe mtmcklﬁam As described,

W rel ess nodes state 50 Where .th her quality

st Wailt}h&%%“‘? §a1 bg IEﬁerFgﬁ‘tS % BrigaY #e% cctipg WIFAESRiTges, in one
' S 0 a t alyt r

USSR, JI08: AP | RALEEREAL URVAURI MBI YIRS is slested fo

mchionézdtibmr Ty npialiyninztiici an fokitd &, whbtbet theckirelgss node is GPS-

wi r.el ode er ..the s synchroni zati o .

S B S it A T Rber o gt St fger@bipyon thereor

hddTd e SiKRCROF OXUgRE AR 604 Nthadirdiindthg \WH&IE@S Hddetch® be selected for

noni tor wirel ess nodes state 506, the tracki n&@

wmnr@ @@ghn@wetl@ranvqmtqr oPRIE djsprtsid wireleponodss GRS on the metric.

%h n% d%%c%rlgéc’&f]&ge egstr Igo(s: 15 Wlltﬁn glegmd)st (gg%lﬁa&)genm%mﬁgs N Il?e selected.

Abesﬁoasﬁg%bow f&ﬂeeﬁﬁstﬁ’tﬂdﬁﬁ albd Erclatcacli B Wirl Blo&S Haf@bl@ers in a
can enter synchronl ze to GPS state 504, as descri bed

ashni OB Siruecdes ngot Bods, gectande, hen BoEs ggdewhich can be
5%!1&%&‘ ctoﬁjlﬁlXP&{‘ 9 Bh% DG g1k MaR %g&qﬁﬂﬁig%{ gL ?f th%% with the
| us at ed.

Wi el ess cOnMni Cat I on net works ar e
Wrrdlmdlnfgo;mrqﬂusrs pogeswhich shimdwdet sfevoih g etxplimpadeittirg, the hiene in one
g@t hodol oﬁ%ges are shown and descri bed as a series of
patmept aidfog the fikeynder st ood and appreci ated that the

ﬂﬁ%’(‘]oﬁefe% %0 EFI ﬁoﬁn | dy B @ﬁdn}%}‘hotdbl% rﬂﬁr isOkhRGT $hat Ficilitates

sone acts accordance wth or nore aspects,
Sﬁdmmmglmrde$f®de$1fordnni1@g sysghddmratooncAir 7@&htit 'ys deitdrmined whether

t t hat d d bed
G Srion B Rl et At R R Py, StACNSR DELR Y el can be
ARIRhARIARY Qo tikdhg 8f MEPIOAPHIRGY akciid APSInbBEN@ NS, %t PB4, a cluster

represented as a series of interrelated states or

eleortes withye highsstiquahtysmetrie cdn dgrsalectefbrideeduyster ror irdlyde one or
|IIustrted ct be re ed.to i Ieme

ot ST RS oY acfullfebl i o TRshaF s, s doscribed the

{@OBP Incliid BarN@14t© td-SYR, &P SuibiEKa GHEsipRd] hﬁﬁ@étﬁgﬁ’ptﬁﬁ)@ quality of
that facilitates selecting wreless nodes for

HIPHENYOUFICz STCBIPNIZ3LaRN PENEYS NIEANRIOR s2/¢- s g dshiiany e quadity metric
80%oe ﬁ)egl{ﬂ%h Ibtyyche wireless node, acquired OTA from other devices, received over

a backhaul link to one or more network components, and/or the like. At 706, it is
determined whether more than one cluster exists with the highest quality metric. If so,
at 708, the cluster with the highest node identifier can be selected, and at 710, the

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



nmetric related to a surrounding wreless node is
recei ved over a backhaul. As described, the quality

woreqopjogosenn be utilized as a priority for sel eRCT/Hm§2009/032158

wi rel ess nodes, in one exanple, such that the wrel ess
node having the hi ghest qual i3 is selected for
synchroni zation. The quality netric can relate to

WSt herheth@e i %h@sosle RAAET 'vﬁth%@ﬁ%bﬁ Qﬁ%ty%e%n@ hOTW, at 712, the

strength utlms qualt of tim ng source,
W@ﬁbsma@deowth iteer sxodlleslnely evunt irethe) diesterfagn b@)@ah:pteé Where GPS-

?c?u;‘fr]i)[hetéihneo)gﬁsu errllrlrg: giﬁpegjte? 26%3%9313 %tglo ﬁl Vl%ﬁlg beerhseetl t?r%%: gr%oIlg the other
BPBeh@fss dslesd hasrdcRbtcl RE7 Rt A{ TL6, HH&LbiBuste’iSmth the highest quality
descri bed, the wireless node with t he nost desirable

RSt eqnshe selactpe fmn dha slystemsh @ﬁl@ﬁ/\ﬁlea%h@st Gl tigast ¢ Aé 718, the
GRS SRJE e{ Atk L9uPhRe with %nﬁﬁgsqnﬁ uh{] c@n be{ selected for
synchroni Zation structure (e.g., node, targe
sederonimpor.oliig to betappicciavda thlit wlaoie berethah uat ﬁddei las the same hop
conjuntttl?lon in one exanple. At 606, t|mn

0

can
SYHIE HR oE 288 hakave: € Fdﬁﬁﬁ%gawhﬁeﬁ@é d%mnm which
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receive GPS timing from one or more child nodes in the tree, as described, for example.

[0074] It will be appreciated that, in accordance with one or more aspects described
herein, inferences can be made regarding quality metric and/or synchronization structure

value relationships, as described, to determine desirable wireless nodes for timing
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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.).
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can generate a probability distribution over states,
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thactraudténdoaddesy pbitd te fzﬂﬁlldate 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).



nonvol atile nmenory. By way of illustration, and not
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for synchronization, as described Iin one exanp
bdse keeardBNR o t1B0@irslessl dodes) iGRfeabikiynpmick®sizatiomstnicatres, efc. The

briglanode s €5 <30 gpmpais R aBany Bauhs B stpd wiss node
fROSGRroNDALIGE dRVISCR, bEHprdiditDUgh delRAbEd, ethafSulRintdlly any

separate fromthe processor 906, it is to be ' '
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S SRS, BRI i BT ULl DR win

WU hbp Wolnt) rag esebisationOdf SROWIadifk) 74hld/dri e 1. | The timing
an illustration of a system 1000 that facilitates
Wémbzﬁf Zli()%%l oap rﬁdﬁg@t timing of the base station 1002 based on that of the

selected wireless node, as described. Furthermore, although depicted as being separate
from the processor 1014, it is to be appreciated that the wireless node evaluator 1018,
wireless node selector 1020, timing synchronizer 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



with nodes in wreless comuni cati on networks. The

system 1000 conpri ses a base station 1002 (e.g.,
waecwespsppint, . ..) with a receiver 1010 t hatPCEHUS1009632158
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[0085] Each transmitter 1122 receives and processes a respective symbol stream to

provide one or more analog signals, and further conditions (e.g., amplifies, filters, and

upconverts) the analog signals to provide a modulated signal suitable for transmission



[0081] Fig. 11 shows an exanple w rel ess comruni cation

system 1100. The wi rel ess comuni cati on system 1100
waelephotsoone base station 1110 and one nobil e PEWUSM®09/032158

1150f or sake of brevity. However, it is to be
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gothbdill oot 1407 %nd qir@cesieﬂecﬁyim R&Ddaf’acprbéb@sor 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, etc.)
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



antenna from which the synbol is being transmtted.
[0085] Each transmtter 1122 receives and processes a

w0 e®peLIsiIve synbol streamto provi de one or noPET/HSBDDEB2158
signals, and further conditions (e.g., anplifies,
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Rinctigeddefibedl hddin. dEADAbftRhRdcdAds Rakl HEDHMLALR rmelﬂA?,umts and
and processed by a RX data processor 1142 to extrac

expsuicd\byrmgecdsiatk  rbe spgwry naksal be aaplsnenisdiwithig éhd precessor or

e>gternal E urﬁehle){ocefsgg GESRch 1c%1§eo it &h Eoc%rensrgumcatlvely 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. It 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



the extracted nessage to determ ne which precoding
matrix to use for determ ning the beanform ng wei ghts.

W 290998 ocessors 1130 and 1170 can direct {erP@r/PsS2009/032158

control, coordinate, manage, etc.) operation at base
station 1110 and nobile devi c¥ 1150, respectively.
Respective processors 1130 and 1170 can be associ ated
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perduodmgt Weclesnabions descmingea wiesledsnnoder far synchronization; the

onbi.nati on thereopf. 093] .\Wen 1 he aspects are .
ASPRaired b G Lon s ahe e Gl Faghi. o xample,
11 &thecOdhpldd! AGIRB0E ARe PhrafRftes SEARRIAIRY 8y c&Phe BRiluated in
stored in a machi ne-readabl e medi um sucz as a storage

egupwhientto salccotle waglaennodsador epmpdentfughpmygsedgesal grouping
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LB stcsinde 3FRRGPA i uPl IR S Bolll dlfg ity thegy teast one
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g};ogr am st atenents. A code segrrent can be coupled to
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forwarded, or transm tted using any suitable neans .
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PERS| S cxBRAbIOb et HARRM ﬁédheg Ban Si ContlRARGFLvdr@dtefto detect when a
software 1 nplenentation, the techniques descri %eé)
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menory unit can be inplemented within the procCessor or
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81(1)emér}(’lall’]r{1pcl%.t ! X?i'd%ﬁo%ﬁﬁf,’ | s%r(sjte}no 15&? 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 least partially within a base station, mobile device, etc. It is

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



processor via various neans as is known in the art.
[0095] Wth reference to Fig. 12, illustrated is a
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wi rel ess nodes in a wireless comruni cati on networKk.

For exanple, system 1200 can }leside at |east partially
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[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,



the el ectrical conponent 1206 can synchronize tim ng
wth the new wirel ess node, in one exanple.
w@daonysmal |y, system 1200 can include a nmenorBRCI/BIN09/032158
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ﬂblﬁ@ﬁ—ﬂe@d‘a‘tﬁé ﬁi&aiunt OCbmu@t-sRANBIE endtlid RIcREISs B@cﬂ%ob@ﬁ%ﬂ storage
east in part on the conmparison 1306. Thus, where
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at one or re of electric conponents 1304 —a
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deﬁl@btﬂﬁfeﬂlap%%ﬁndaaa/ cORpIERIQIEINE @sbdRAm PEoE kiRl WMftddftware is
a general pur pose processor a digital signal

prsoEtedfroDSm)cbsitm sgmptt ot @the@me@fat@cspﬂtce usmeagﬁ@ﬁxeed cable, fiber
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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.



herei n. A general - purpose processor may be a
m croprocessor, but, in the alternative, the processor
woreapologeseny conventi onal processor, control | erPCT/US2009/032158
m crocontrol l er, or state machine. A processor may
al so be inplenmented as a conbihation of computing
devices, e.g., a conbination of a DSP and a
[0161]ONIRRESHET \ forbgBlndl adlikdi¥sié MiCL QRS 0GRSHAliPe ARRCARN and/or
more microprocessors in conjunction with a DSP core,
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east _one. processpr co [,Se,.on r_nore dul es ..
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avai |l abl e nedi a that can be accessed by a conputer. By
way of exanple, and not limtation, such
conmput er -r eadabl e nedi a can conpri se RAM ROM EEPROV
CD- ROM or ot her
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unl ess state herwi se. CLAIMS WHAT IS CLAIMED I S: 1.
manfstiing thertimipgcironthei glgbali mings sousen & tha, wareless node over a

Wdghassconmuni cati on

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.



networ k, conprising: receiving a quality nmetric
related to a wirel ess node over a backhaul 1|i nk;

W@ 200009980y t he Wi rel ess node for synchroni zat i BCT/OSB®09/032158

one or nore disparate wirel ess nodes based at least in

part on the quality metric; ald synchronizing tining

with the wirel ess node. 2. The nethod of claim1,

wher egn symEORRMA G¥lhind™ NGhéRindRikRAngthd faslesd ﬂodealfstbased at

on an over the air synchronlzatlon sighal transmitted

teastan part oviaveetivedmver the ani(PdlAostenabde. 3. The net hod

of claim1, wherein the synchronizing timng conprises

synchroni zing a tinmeslot and/or frame nunbering. 4.

The npt hodThE nickt@idnaflslainh € ®héreinh@1&@YiRE MicOWirgleRgnode is based at

timng conprises synchronizing to the wreless node or

teasiAs PRt ON Bgec ey HighloHicRathios A signghigrnaiss rete ofithe L) kA signal.

node. 5. The nethod of claim4, further conprising

setting timng to a received timng froma gl oba

t i m n@0.soulbe mettexdedficldynt hwiodteiai thg witchdss godoispyhstesnized to at
ransm tting the timng fromthe global timng source

et apHRlu SoIREUO BB T3 BAERIS RSN N5 EvIBE g node to which

m{&ﬁgalgf al WAL o MBI Gk Breb ?Fw@e%@@ﬁo&e 0B naﬁHﬁl‘i@d i's
a glob positioning system , anot adi o
access technology synchroni zation signal, or a
terre rial, broadc i | . 7. .The method of. cl

whihei BRGNS RE gRbErD: wehbisit e BRER ot cagtiBly @ synet
ﬁlfetr% tREf i@Entifies Fhe FRE M SldESBchBARING: il i§84438¢t Rbst in part on
claiml1l, wherein selecting the wirel'ess node is based
the idendidied reptpade. on a received over the air (OTA)
signal. 9. The nethod of claim1, wherein selecting
the wireless node is based at least in part on a
recei yer strpnalett®idrofngiif QwiRrdh g’(ba(?uah@r Mmefr&aclatdsit® whikther the
the OTA signal. 10. The net hod of aim1, wherein the
Wwitelsperesicrip snchepnaapd énp slibabidming sgircceast one
di sparate wreless node in a tree of wirel ess nodes
havi ng a root node to which substantially all wreless
nodesl13.n tmhetmfmxbéfmhﬁmHessmnmﬁeﬂuﬁgbbawhﬁmgamhﬂedsa,gobd
11. .The nethoa%ﬁg cla ,  Wherei the uallt netri.c
PORYQIRS Systegy WERRhE TERRACT B HeR B8 HRCh O gl or &

fRdsEMNGBAARLE ARt M ng is based at least in part on

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

the wireless node.

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 link.



the identified root node. 12. The nethod of claim1,

wherein the quality netric relates to whether the
woweehessd node is synchronized to a gl obal ti nmP@ILUS2009/032158

source. 13. The nethod of claim 12, wherein the gl oba

timng source is a global post@ioning system (GPS),

anot her radi o access technol ogy, synchroni zation

si gnalg, or A%f‘rﬁéis%%hfrﬂuﬁhca@ibﬁ@&iﬁﬁ%tuss t@Rptsind:4. The

nmet hod of claim1l1l, wherein the quality nmetric relates

t 0 anatupast aee pocesdser einfighied$o:node. 15. The net hod of

glngl E)nr 1 V\'hee[rrn%)uq? 8113 glncl:eéll‘slésy %W'Fetslgrxlhn%n}gz‘%oaae Cl%r%{i?f% |0§° WIre rT?less nodes

f ur t hegeiwadpvdral vagkimniihler i ng di spar ate nei ghbori ng

wi rel ess nodes to determ ne whether a disparate o

nei ghbor i néeledt e laastsonsorfethp piurglitiod W@rel%p@moriwqum@omzatwn

t han i cl

wnor e ieq MG SR B s cchfospdiRpPRAIRE nRfrCud 2

W rel ess comehnintattinoing wathphe af losst onowintiess mgie; atd

| east one pro sor configured to: determne quality

met ri & &Y é%‘ﬁ’i?f’d‘ioﬁ eetde%%t PRUPIREFSSY - of wirel ess nodes
recei ved over a backhaul |ink; select at |east one of

the plurality of wireless nodes for synchronization
basedlat IéagppMHumammummhmxs corresponding quality
netric; %E nchronl t|n1 g with the at | east one 0 d
wi r el BEES{GRHECCY IS %Pa B ICE BUBTRANGIRE {hncT egg dyireless nodes
gﬂgapﬁgg@§§gﬁk 19. An apparatus, conprising : means

for receiving quallty metrics corresponding to one or

mor e Wicprsl g geln@d@sat desst one dfatbk hetalesk inpites foeaynshfagization based
ting at. rel ess nodes for

I RER A B i e e TREET On Fes

c or I emeamnion gy rigHdni Ailyg fifidg with ﬂfédlt rsumcfvdfeless node.

synchronizing timng with the at | east one wrel ess

node. 20. A conputer program product, conprising: a

Conpub@r - r &g, u?er c?’éré&ﬁ‘ TR, 'c8ﬁ1§ﬂsm ode tor causing

at |l east one ¢ er to recelve Ity metric
rel at edornputer-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 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 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.



to a surroundi ng access poi nt over a backhaul |ink;
code for causing the at | east one conputer to sel ect

wo b@osespoundi ng access point for synchroni zat PORUS2009/032158

one or nore disparate surrounding access poi nts based

at least in part on the qualil¥ netric; and code for

causing the at | east one conputer to synchronize

timngpw tihe RGpstfuk et ACGRRSiROMBt timfk: syMhronizer adjusts

apparatus, conprising : a wreless node evaluator that

o hesed at kgastlin tpprtrpstani @ver dicatie dyrcbranizgiior signs! agmitted to or

over ?ﬁ%aQ%Qa%glkiﬂﬁk a W reless node selector that

SetEke 8 e’ w rele8¥%%hode for synchroni zati on over one

or nore disparate wirel ess nodes based at least in

part on the quality netric; and a timng_ synchronizer

t hat %%ﬁnch?fb%iaﬁﬁ%fa{‘ﬁ refnglaig tH, treergip r Bp dimingogiachmnizer adjusts

EORERRE! G ¥ RhIoPh AU fme MR 0 M felhode,

an over the air synchronization signal transmtted to

or received fromthe w rel ess node. 23, The appar.atus )

of clat-m 21he gpparaps O%M R 2 WIS ths tBRing sy ngypRjggrstransmits a

lilf\GnPRS R abh Gotdl BPBLYirdOdhGYe f rame nunbering of

the "Wwrel ess node” 24. The apparatus of claim 21,

wherein the timng synchronizer transmts a timng

synchgponi zati on sign t.0 e W reless node. .25.. The .

Sparatus. oh STFHiDR ol et e i Ag SSostEaied i Sashronizes

ENENSANE EfurdthdWiB a@fcciRg tRRRATRLS gMbhNiRink 86&icY 88k transmits

timng froma global timng source and transmts the

thenimpnet o theewutlesd vede avdtea dudthanl bakkhdbe tiniing sypchronization

tf@mﬁining synchroni zation signal. 26. The apparatus

oF"¢l ai m 25, wherein the gl obal timng source is a

gl obal positioning system (GPS), another radi o access

technol ogy, synchronization signal, or a terrestrial

br oade@st  $heARparatpy of glgan 3ép‘é{g@mulsth§fg1@habFlmuzg_,source is a global
- @j. i e sel t :

Al DAEa GO R AR RSB RetRl Heh LR Snitiic

wviestrinhigroaddast(sigd). si gnal . 28. The apparatus of claim

21, wherein the wirel ess node selector selects the

wi rel ess node based at least in part on a receiver

S| gna|§7'st F $RLShaPouoSLISRAb 1 LohdIh $f HREIS RdelsBRAN elects the

si gnal .
wireless node based at least in part on a received over the air (OTA) signal.

g)n signal, or a

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 identifies the root node and the timing synchronizer synchronizes timing

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



29. The apparatus of claim 21, wherein the wireless
node is synchronized to at | east one disparate
wawnoehesss node in a tree of wirel ess nodes havPegus2009/032158

root node to which substantially all wireless nodes in

the tree of wireless nodes ar¥ synchronized. 30. The

apparatus of claim?29, wherein the quality netric

i ncl ugdes arhy RefurarBS bf Slatdhal, WEGBhi the §8alltPendi9OtelAOHR whether

and the timng synchronizer synchronizes timng with

theevivdless nedg ispyudirprigeditogt glpead smingisqeea. on t he root

node. 31. The apparatus of claim 21, wherein the

quality nmetric relates to whether the wirel ess node is

synchgpni zgHe hparatgd 6Pakink 3M WHer2MUHE G:lob3® timiEsource is a global

apparatus of claim31, wherein the global timng .

BOirQEng sysieny(GBak apriBerRdRi aseess yeshaolpgGRENChramgttiparsignal, or a
' t ol ogy, synchronization signal, or a

F@%?@%ﬁ??%ﬁﬁgfﬁéggast signal. 33. The apparatus of

claim 21, wherein the quality netric relates to an

upting. of the wirel ess node. 34. The apparatus of
cl ai m21, Eﬂ%@épﬁavlﬁeofmﬁlﬁ@ &ds Wsadn 0l Aty Medtersjyss to an

%%ﬁngﬁﬁ%ggﬁﬁﬂgggb&ifron1one or nore nobil e devices.
T

e apparatus of claim 21, further conprising a
synchroni zati on nonitor that nonitors disparate

nei ghboring wirel ess des.to determ ne et her a .

G soart o Lbt BTN ! SArbP bou iR Al P luator reccives
Hejublity ABEE Fiont HRMoridiste MdbBk Aedicapde. 36. The
apparafus of claim2l, wherein the backhaul link is a

wireless link. 37. A nethod for synchronizing timng

in w kel ess, communi cat i;ons rising.. detecting a. .
i m it or TP Bueoh OB 2Rt Dok {uSpthddefion monicor
thatl @ion@ORPEKparge titeshbbith@ Gvieflesk hddwd keldestninedehdiifer a disparate
that of the disparate wireless node; and transmtting
aeighbaring vesless epflohaseligheyauabtyraririgihag e wirglssenqsgs ed

on the conparison. 38. The nethod of claim 37, wherein

the tim nggorrectio ssage.is.transm,tt over a
packnifi LT TREC ARG o RPN g tnk.
W reless node is a base station.40. A wrel ess

communi cations apparatus, conprising: at |east one o
procedor Aornst el@r t HNCHONFINE AfENERLL i Wge]@ﬁs gommunications,

%rﬁﬁjisffr?g?t node;

detecting a timing of a wireless node and a disparate wireless node;

comparing the timing of the wireless node to that of the disparate wireless node;
and

transmitting a timing correction message to the wireless node based on the

comparison.

38. The method of claim 37, wherein the timing correction message is

transmitted over a backhaul link.

39, The method of claim 37, wherein the wireless node is a base station.



determine a timng of a disparate wrel ess node; and

transmt a timng correction nessage to the wrel ess
wmowe/omeed on the timng of the disparate w reCEES2009/032158

node; and a nenory coupled to the at | east one

processor. 41. An apparatus, Tbnprising : neans for

conparing a timng of a wwreless node with a timng of

a di sp@rat 8 WréI8dsRSmnBe&itioRNEpPIRARS cb@pridih@nsm tting

a timng correction nessage to the disparate wrel ess

node ddsastong ploeesser ¢onfigaret ton t he conparison. 42. A

comput er program Qr{i%ldHtha ofs] elrsi&i(pg: a

corrputer-rg% Able® MEdTem c‘é’nﬁrlssionﬁf code for causing

at | east oaQcEsIAPYtialing of dekahtcavitdleBs RgdQfan@ W rel ess

node and a disparate wrel ess node; code for causing

the at | ea#nyHba dHpacercHonaBasasceto the wirdessdoge baspd on the

Wi rel - i,Sparate wirel ess node;

and cﬁﬁlz‘l%]%?ﬁ%gﬁ%%r?%%{lﬁ%“%? Sfi%gg? one conputer to

t r ansamntensory conpigl toahe adtisoonapesager.t o the w rel ess

node based on the conparison. 43. An appar at us,

conprising: a synch information receiver that obtains

a tinmng ognadgﬁé&ﬁg,%ﬁgg%: and a disparate wreless

node; and a synch information provider that transmts
a ti mmnegnsctor cenipaong Aessiageftawirblesswodsl wgb antodmghefsedisparate

at Jeast. in part on conparing the timng of the
Wrrek’lsse%%den%‘&g to the tinming of the disparate wireless

node. nfdns freraRRRLiAL UStiffingd b&irdttida m¥REI Ll tHeh@isSare Nyircless
information provider transmts the timng correction

nedsshiged @esst i eaickhhe comparkson.

42. A computer program product, comprising:
a computer-readable medium comprising:

code for causing at least one computer to detect a timing of a wireless
node and a disparate wireless node;

code for causing the at least one computer to compare the timing of the
wireless node to that of the disparate wireless node; and

code for causing the at least one computer to transmit a timing correction

message to the wireless node based on the comparison.

43.  An apparatus, comprising:

a synch information receiver that obtains a timing of a wireless node and a
disparate wireless node; and

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.

44. The apparatus of claim 43, wherein the synch information provider

transmits the timing correction message over a backhaul link.



