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FOR A W RELESS MESH NETWORK OF CONFI GURABLE SI GNAGE
CROSS REFERENCE TO RELATED APPLI CATI ON [ 0001] This
approoeemssoon i s a continuation-in-part of thepcopen@dictgs
U'S wutility application entitled, "System and Mt hod
for a Wreless Mesh Network," having serial no.

10/ 938, 263, filed Septenber 10, 2004, which is

entirely incorporated herein { ef erence. FIELD OF

THE | SVENENMINDOIE THODSFORA LESEMASH NETWORK
to wireless comu cularly, to
a system nethod, %m&%@%ﬁﬁiﬁﬁ@g a network
of wireless signs and informational displays.
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electrical control signals between the central
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hardwiring the sensors and controllers with monitors and controllers in the central

control room that may be only a fow hundred feet away. However, hardwired
monitoring and controlling of devices in areas wherein the remotely located sensors
and controllers are positioned away from the central control area becomes
impractical due fo the inability to communicate electrical control signals between the

central conirol réom and the femiofely located sensor or controlled device.




resources. [0005] As a nonlimting exanple, many
retailers commonly engage in advertising reduced
prices for various goods by printing and distributing
s@mweavgbd such goods throughout the retailgériSs2006/001494
network of stores. As a nonlimting exanple, a

hardware store that sells |unber and has various

retail stores across the country nust generally print
new si gnage each time the retailer offers a sale or
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make real tinme market adjustnents. [0008] As a result,
a heretofore unaddressed need exists to overcone the
deficiencies and shortcom ngs descri bed above.
RESOR/P3ON OF THE DRAW NGS [ 0009] Many aspesdsufdoch@os
i nvention can be better understood with reference to
the follow ng drawi ngs. The conponents in the

drawi ngs are not necessarily to scale, enphasis

i nstead being placed upon clearly illustrating the
[00BAi nci palMorestver; fdegomes difficult ifor sasht reigilers totheaespersiveion atshert

dr awitghShasib kd<Buchuiichs ANEE nHARE TR kSmHE Ry ARE 8f goods, as well as
correspond ng parts throughout the several views.

[ 0016f let'ie%ﬂ gi‘)dﬁ <ug tohesiipeRyfyed dmereating pd fistriiRyring wiw sienage-

acceﬁeaﬂ@gdgg@gamaomdstsrgaiﬁcw 1im@f sol lagérQetRifaena {1&% bhited to
FIG 2.s a diagram of the nesh network of Fy W th

the Bl FEaldme et?d}“ﬁwntsf or all the radio nodes
[oogshown. [ 0B :224sulElaGereBfirs umddtbsadgimeed adststth evertdmb tiRakiankics
of FI ' l.e radi o node on |ayer 3
hi ghlalgagﬁ%lg;%éghﬁ%s%s rﬁbse ?bé)tv% the repeater selection
process i nplenented by radio nodes. [0013] FIG 4 is
a flow chart diag %ﬁTW the radio
nodes of FIG 1 Pﬁg}jg%fgbgd@#gr sel’ec |§S a repeater
[009%r conmiYiene asepdipefitpe inveatiereess bp betier widersto@] with refgreyog W) the
FI GSfy1fRin2 Wehwigs C TP Edrdfdndhts| ih W d%ibﬁﬁés £ A4 'h@d'&sglfﬂytt@ Scale,

regi stration process |nplenented by radi o nod

FI G eqphapip elifsid hﬂrr@la@wm clgprly lavsafgwrﬂae lammaalﬁe%ﬁe present

net waivkntioh ke MdieovBgt mokHe @lawhkés lile WefelRnce@hhmér@S @signate

nodes in a51 unre |stere state%%{oom] FIG 7 is a

di agFYmFR %\Tt‘? PREAHh sinilar to the mesh
[oologt wor k Fnﬁ 1F4 Edlaér}im\bh&fe@deﬁh bR With al hdesd DE@SanB@\plurality

r egi s;e W h ei ther nmesh network. - [0017] FIG 8 is

a dia ra{?n “the mesh networks of FIG 7 showi ng the
[00ldynam ¢ FiGe@ded digpmanadi themesh nethverkrd Fido i keith 13 Siirectional links

2006 6/ 001494 [0018] FIG 9 is a

di ag écogﬁﬁggadﬁgg%s?ﬁ&ﬁletmr ks of FIG 7 with the radio
[001ﬁbd es dii¢hhiscedidgyannefthssmestl networklob B b avith a single rd@01083 on

FI G 133 3 el PG IdsRRE BR FeHehtiS%elbdifn Fodlst

tine ai"igot Srer . communi catngn bet V\g‘éﬁ t%fe&'g‘tl%dé@%dngéadm

and %% ous radi o nodes of the nesh

[0013] FIG. 4 is a flow chart diagram of the process which the radio nodes of FIG. 1
implemented for selecting a repeater for communicating with access node of FIG. 1.

[0014] FIGS. 5A and 5B comprise a flow chart diagram of the registration process
implemented by a radio node of FIG., 1.

[0015] FIGS. 6A-6E are diagrams of a mesh network like the network of FIG. 1 with
all radio nodes in an unregistered state.

[0016] FIG. 7 is a diagram of two mesh networks (both similar to the mesh network

of FIG 1) wherein select radio nodes may register with-either mesh network, -~ -

. '[-6017]~ M‘ FIG, 8 is a diagram of the mesh networks of FIG. 7 showing the dynamic

reconfiguration of the networks.




network of FIG 1. [0020] FIG | 1 is a diagramof a
mesh network simlar to the mesh network of FIG |
illustrating nessage consolidation. [0021] FIG 12 is
avd roososdear t di agram of the message consol i dag/8606/001494
process, as shown in FIG 11. [0022] FIG 13 is a

di agram of the process for consolidating outbound
rressages also shown in FIG 11. [0023] FIGS. 14A and

4B conprise a flowhart diagram of the steps radio
WW&&ies ex 8K t%istapdiemenahihe anesh adtwors oORIG. 17i wits tht gadichandes

accesay;ﬁsﬁ%au)oidjﬁe&ndlioadhﬂfa@éh FIG 15 is a diagram of
m&lg sh network simlar to the mesh network of FIG 1

ustrat FiYy thelsaf afhtr epssoniingg tisr dissibution of| @8 slot\ for

and 1écBnm1[n@ﬁ2(5ﬂ béthéan. thd @éveaNtbdd GRY GRS 8o b@W GNAL ?nesh
di agra #& process for communicating |arge sca
broadE t§of oErghout the nesh network of FIG 1.

[0920D26] FI BG. 1Visiastiagrathi cig nish twonk $ilB4 th@b Weshknetval ofl FG. 1

an al ve enbodi nt of the nesh network of FIG
. B@%ﬁ%ﬁssafgc?ngd MMagr am of mul tipl e nesh

[O‘Rél Wor ks BiGrilRds atfowt ¢hert nibghnneft e iéssagl conbdRdatlon process, as

coupl gd.1 back end conputer via a w de end network.
El %qufgﬁl s a diagram of an exenplary radi o node

0028
[0 &%] shown Hfd1tieedicetamt the practss Hr cinsalideisngroatbohfdqRSdages, also

FIG g#8whmmgngnlimting exenplary diagram of an
Ooggcess node as shown and described in this
037 cl osuridCS| Heseyd KBgomptise) asflowchiradipgram of the steps radio nodes

nonl i gxkduteg c@maﬁﬂada% ofbm BordRioAd th 113 hOES nBRYrREs ar | ous

partnE cC r |ng to an alternative e 0 |nent of
f"‘ﬁﬁ. s di sg@s Lsa feggera f & sl newvorlq synilas i heppesngmor RS FIG. 1

r et ai illusshitpeheafianinréportidg pedal SHFIGT 13A gkl Japcat i ons
L.sperse r hoyt. the retai|l store, [0032] FIG
00537 P " " G SR G 10 Fuotei Tiop often gliderunts. of e prpsese o

nesh cemtngicdting largestaeiroddicatstirbigh@ fHe ReSHIGRGHE of 116, 1.
terior tail Sstore of FIG, 21. 4 WO i
[00 b 06/ 0785% gé%’" ﬂ% et Gd‘fi'bﬁégw‘["gﬁ‘é%'f ag-plggrnagiye erabogiment of
_ d| agrtqu@hntt?verkroéf’ﬁ}ll store of FIG 23 showing the
[ooggMmuni CQ‘tIG Q‘ﬂﬁglgﬁ%%ﬁﬁ %r}ﬁesé) g%tﬁvgr éiﬂar Q re\Aﬁersué network

s gn nodes an ter
of FIG. 1 coupled to a back end computer via a wide end network.

[0028] FIG. 19 is a diagram of an exemplary radio node as shown and described in
this disclosure. .
[0029] FIG. 20 is a nonlimiting exemplary diagram of an access node as shown and

described in this disclosure.

[0030] FIG. 21 is a diagram of a nonlimiting example of a retail store having various
departments, according to an alternative embodiment of this disclosure.

[0031] FIG. 22 is a diagram of the retail store of FIG. 21 depidting sign locations

_dispersed throughout the retail store.. . . . L L

[0032] FIG. 23 is a diagram of the retail store of FIG. 21 with a2 mesh network of
signs distributed throughout the interior of the retail store of FIG. 21.




[0034] FIG 25 is a diagramof a network of retail
stores communi cably coupled via a w de area network
to a headquarters configured to communicate with the

YU 200sieiseoiet ai | stores of FIG 21. [0035] Flfare8odsioos
di agram of two nonlimting exanples of sign nodes, as

shown in FIG 24. [0036] FIG 27 is a block diagram
of the sign node of FIG 26 depicting the conponents
conprising the sign node in a battery powered

[00BFipl enentRAGi 23ris a fiQ@BT pf thé 1@ail 2iBreiof FHG. AB sigiwdmg thef colmhmnication

Is'nglnelﬁr]rtegxg n?clftlgﬁé %t\&%g éﬁléq)c_a?leglsl %@1 Hé@é@gn tepeater nodes of the mesh

| eastrewoek. met hod f or conmuni cat i ng a pr| ce change

h t
[Oﬂlggr g&g PO :-Iiléi\l ﬁg% 53 g&@h{r]] of;‘agﬁeﬁﬁ%%f‘?%t%lﬂt@es %?%nvt\;@rcr]:;lﬁg\)l dolafed via a

di scu’ﬁéf‘e%reaam@k t? Rilgadgeastesscpafiasred d@§@ﬁm%@tﬁbﬁ@ i various
nor e raRbasteddrte, 2as il lustrated in the
ove-referenced drawi n However, there is no
'[°°?Sﬁt ont £ GIF1 1%t 2 (igram gf SingaiEng cyamples tgize nedm o Fhasatin
or emedments that are disclosed herein. On the
ntrary,.th |nt to coyer  all ernatives, .
(00 £ T AFIGn? e Pk gl i 1 S hosBep o on P R the
spir icbmmdntscxmmesmg tht kigisnode mcl b@fmy powemldmplﬁmeifufniomed by
[00§%r|]e appepged,clal gmimoof1 noJe P ?ﬁf eiée G gﬂgcﬁowgrted

signs each coup e ransceiver o
i s cdnpleméngadibh.y coupl ed to an access node may change

[oodgys dis plF?d 2935, §lh rﬁ;ﬁﬁ: L& lg?sY onetrHe%ha%%:r ﬂf?ga%lngggrgce change

access node I's co ured to recelve

adj ugﬁﬁqﬂboutﬁ?ﬁmlwwcmlhoﬁﬁ@@ayed on one or nore of the
el ectronic signs. The access node wrelessly
transmts an out bound cormunl cation to a nunber of
radi o nodes | ogi cal RETHLEP DESCRIPEIGNInG t he access

[oo3spde. Ongn QIditidR kethe bratvia@s diadlised %d@%lmm‘ flon describes one or
w t hout .an el ectraonic- |, 1 nstead,

confi u re
- be “313?‘8’&“? 8° {lushated m the.aboygp eHiigin iHoseY Gy fhere
A r eds i 1ﬁtﬁﬁt t6 Hekitahin diddoshRGeh Vifge Erhﬁ)dﬁhﬁnb&{modunents that are

ni.ca n.mes and executes jnstructio .
con 15?4%%3 }heretnhe éﬂ ?fg% B %%t/ &7 85 5pver al? aliernatives,
PCT| w82ificica) intisduivaeniucinded within theephiagel ssapetolithis discRsure
el ec [ di splay of information,
suchglgdga@td%én%h ?fthgg&g%ii]][’ t'}'EI | is a diagram of nesh

[0048Bt wor k D@e eompre |ebptmg1catgose@sh evgdied 1Da wangcedver or radio node that

is communicably coupled to an access node may change its display, as direcied by

the access node. The access node is configured to receive data related to adjusting
information displayed on one or more of the electronic signs. The access node
wirelessly transmits an outbound communication to a number of radio nodes
logically distributed around the access node. One or more of the radio nodes may be
configured without an_electronic. sign. and, instead,-be configured to-repeat the
outbound communication. A recipient radio node receives the outbound

communication message and executes instructions contained in the outbound




nunber of radi o nodes, such as radi o node 14. The

radi o nodes nmay be randonmly placed but logically
grouped around access node 12 which acts as a
comrooebiser for the group and al so as a gat ep@yud2006@01494
back end system (see FIG 18). Access node 12 nmay be
coupled by a wide area network 359 (FIG 18), such as
the Internet, to the back end system 360 (FIG 18)

that may be furthernore coupled to a central data

noni CWRPHCationmessagy §7, thenily slecEdin sign cheages (Yectisply of

uni t snfctRdtiNehciBfdnedricd;! G 18) . [0042] Each radi o node
such as_radi o npde 14) can co ni cat,e with acgess
g‘ji[%e ]S‘?e?“d a

W"“ﬁbde 12FK5-tinfg 2 dpgragcef] Ryesh metwg PSR, ARG HO
r agi Quriitsl Biﬁxradi_b mlmHB,i sacmﬁsnladigrh@denlg. Tox i oded they Beadhddmly
noaes, ar oql ca rou | N l,ayers, I n
cor r Bess by gropped aroti foegss myde {7 which g% a8 8 spnmolier fprhe
Wi t hg@og esisalncade gh2wayTtowshack endt dystem foa FIGYi18). ngccess node 12
exanpl. e, | . ' ,
o2 B b BoublePey & widMaheDRAES50 G 18y, s o B fmrerilothe
bi di basbstend setem| IRKFIG. (18 hetgeayderfotterm@e cquplyd 39 a Bentia! difia
npdeﬁloﬂi%lr:iné@oléel&n AR éoﬁtrmyeavcguaﬂs%ﬁﬁg 62 GRITE4RE SR, €8).

via an nodem (or other. conmmuni cation means, as
[004%hown i nBedheadie ode(igh a5 tadie aerel U paBFoRBUNiEERTHiTh PREI@Ode
tWo YRYEheY idikeddy dri iDiRctly2 Bir&B8 oifer QiasH RgteY SKithik roMichiBg:
art would know, Furtherpore, each radi o node y
g%nce to the

i ncl BREPEniheiadinprdry Rl SuRes 1 layep Bt puigehe
depengsief oflBis 66 Sohf@ficaRewfiD hdtbsk WBEH 120 NS URNLE Swohlisiting

follow ng. im.tin es: .data acqujsitio .
|t oPttEP R Ly e B FE T 5 3 H @S ose raio
nonl hatdes havga dxearhdisctionaldink with eesss nsdedl. as radi o node
, may he,caqupled,t lectric. er, | r
004 o7 b 3PS e o A8 By SR o BRI e
t hat-modegn ¢op nihtrosoeuhuaisaion shdam asskhownyn the agh thauis icosfigegd to
by t : _ . .
0o+ pEnhftef dOAE R IBCRRS b B ordher) 1 SATRCLGR L0
be Ewthgimser, tesche ot opdeetiaxidnaludesin BEohodss andpgegp or more
Whi ClhuTBYioD Sichdhide dde@’i_@esaﬁﬂh %Elfforﬁy funkftfs [ REH Qs AL S HRAR:

an instruction comuni cated by the access node 12, or
a di agshigfing ganples: date,geqyisitiongintormation digidayg povrs upyif. Jhbe a8
above norliding RAHEE rddle ndls, sdh asdifo AeAUECmbP6atRMldRo an

| ogical .layer O and may commupi cate directl |t

10,0 Qe Iers 385 el Aaief 5k OF PP TR f74ises %ﬁﬁfhﬂ fhat
as Siﬁ(hm{ﬁd.\rﬁd EildGollécaedHh?Sbe cé@dhrﬁca/tbedmhe]:ﬂdio h6de 1 Becettnimde
19 are.the only .radi 6. WO 2006/ Q78601 .

T LE5BBRPOUHSEH o sk oY ARG KR, fggedio nodes may be
C oMedupled teecodiralied tévicenisiidh Baommp, wddemdPbdiasad s and off by
8CCCHE raaiI85e didn b ineb Rl koS EORTBIE RO Bode 3% 0 Bspiay

each”radl o node a
device, such as a sign,

[0044] As indicated above, radio nodes 14, 16, 18, and 19.are-located-on logical layer -

0 and may communicate directly with access node 12. In at least this ponlimiting

example, as shown in FIG. 1, these radio nodes 14, 16, 18, and 19 are the only radio




[ 0045] The remai ning radi o nodes in nesh network 10
are positioned such that their respective
transm ssi ons cannot be received by access node 12.

Sondoaseeon  transm ssions from access node lg-G@dbRlo1404
be received by the remaining radi o nodes. Therefore,

not only do radi o nodes 14, 16, 18, and 19 serve as
devices for forwarding information that is collected

at that logical location, but those radi o nodes also

r epeafodehintdf ek that mayrpopimynicaindirecdsc with edest nadn 121becaotehecess

radi onfRdes v@uiﬂm’fﬁ@d’bnﬂﬁﬁiﬁﬁfoﬁ rahBe of{egc(ﬁgﬁ:ﬂlo Adde 1411 18,18, and 19.
t contai is five

[0&3 limting exanple, nesh ne
E. cal %ﬂerre@ammmd&mﬂwn mgs newéf 10pare pegitionedisucl tagtetheir

2, | a;eeffectﬁz,e BamsaNRI cahnot THE réé@i'ifécp‘ﬂf Jc@é&ié GoBOd8S Sﬁﬁlﬁrly,
| ogi cal | ted on each of these tive |ayers. as

|
i ndi cgﬁ‘ 'ﬁ‘sﬁ%% M 40pfsE n9dg 4 epnngt jrseeived by firs, reqfsmn@wé:o pgdes.
hav;eh'ﬁhethfﬁre;mbt dnﬂyiiorrlaﬂé maam 16, al\éu tghsgxas gﬁlﬁm&?ﬂ%rdung
as 0 r e o0 er

r adi oﬁﬁ’o Sﬁ /s 86]{% ‘é%‘?%?zhﬁ} Woge %?‘Wﬂﬁ’é ‘%’ﬁ%asel restie eoges alspyrepeat

t hat WSBIQsB tn@@tmsswr[s r@daﬂediﬁmleths otierdaliclzbdésdnh mesh network 10.

ni cag,i SS node .1 di 0. nqdes. on
A T
| ogi c¥ich lagl@ie IUGI % layedi layere, laymﬁmndllayaztze ‘Thetvhridul eadio nodes
acCesSqe fd@i@ﬁly]lgcateﬁa%ﬁ“e h%?ﬁ’l vl k&? ﬁlﬂl n%?éated 2bc;xe lbst radio

communi cate” wt IO no €S O

conmiifesdtelonid ﬁnct W@a&fb‘t@@st birbirgesiongt hnlwgh mbss nbdeyidy as3hey
r adi Qemdﬁ%gmnmpbcat e wwth |ogical layer 2 radio

00 \ﬁﬂdes n@a ?lg gial yer 4 radi o nodes conmuni cate
th | ogi CAPUPHY i”‘ o Biedenbradio npdsou g logieal layer that is closer
nonl itortheiat@ssaadpl for corddiifica ﬁh%dﬁthztge Rdeds A0HLR ﬂa@i\ﬁ%d&s on

corrmiD ca?\ﬁlag w th access no 12 via radi o node

whi ch & Jscomnunisals vath fadie nodesnam desical ileyes Oblét‘Wé%rfO-

ac c essmmogiertc] Ritlathe adcad inodenad ®ade nod&)ormagea; yesd Sommunicate
Iace n each other's

d
oS on et 31 %) SminEient M e 2SS Undogel
nor e layah radip ooties cqmmimgte@mlh ld@:ﬁﬂ&yeﬂ.z rm;o 1o8dsy dasgical layer 4
r epeﬁ‘ﬁdﬁf nol@'e oﬁlhlgm&ﬁg% ﬂggﬁ ?a]yer% r%ao (? d? Sy | ayer 2.

Fur t her nor e, I 0 nodes~on er 2 may serve
[004% (e peaté astoplimiting @xampds, @adnxmtds 28mn| l%d:at Hyel hy@fimhicates

The Rafli RoesBOLRAS BN i %cﬁ@lnfoheayi@r whi dpﬂgxerli‘g gr £ aa%apeater for

r epeat ers for one or nore
| ogi EAPmYRSHEens betweessesss pade dhend Iraflirodndl.e o @dnamuntchla radio

vari aetes tzaaha N8 affplabdiBnitRSd Gl E&méugu%ﬂorﬂgﬁ
wo@jecessar h’f%{'ﬂﬁﬁor respond to an 1 ndiVvi

f st ance r sRI98.0nR gymore sadgy nodepyon IozioAbara0iopOese s 2
PCT| kdp2 GdrQR:ld @4 nod?:& be logfc&dh)@r NOBAGhernded BAL no@esl cﬁyigézcal

S d?notzed as | o% ptacs i s not necessari |
ayer 2 may serve repeaters ot the radlo nodes on logical layer 3. The radlo
nodes on logical layer 3 may serve as repeaters for one or more of the radio nodes on
logical layer 4. s i -

[0050] It should be noted that the various layers of the mesh network 10 do not

necessarily correspond to an individual node’s distance from access node 12 or any




physi cal grouping of radio nodes. As a nonlimting
exanpl e, radi o nodes on the sane |ayer can actually
be |l ocated at varying physical distances fromthe

FMMERG7BMEe and may not necessarily be gr Ouﬁﬁ?usz 06/601494
ro

together, but may still have the sane nunbe ops
or repeats to the access node 12. Neverthel ess, a
communi cation bidirectional |ink my be established

bet ween any radi o node and the access node 12 of the
mesh othertregiy kode.Olnsie8D 8 lejer Asdeaoterons lagival spag agX Rmpt Reessarily a

C ONMMU K G igg)(gh t b J.shed from. radi o
node ?{f@&v{hl cﬁmlgsoqicl;n {c{)%?“{sé aﬁgs F%@ﬂlﬂﬁg %8““&18’(:%%13 B %a &n the
12. 1 W.lqeﬁqygr G40 AttRaly b legatedan eanyihgphysicadi tistamestfeord The access node
COMURdGRty @5t Wedsbhrily28d oS oetibr, B ha%tifF Aby lt@ays%'ﬁe Rumber of
whi ch, al so commyni cates w t%] radi o noo‘e £ "6n ogl Cal

| ayer POPS ORARRAES 0 Bigacesss ngfe 1% Jicverthelepsagy egmumunication bidirectional

conmukikamdyd exhiliohod deiw@er Mgl Sadiofdard 6l &dlss had¥ 88 ofithe mesh
whi ch |tsf§;6 communi cates with radi o node 19 on

| ogi KPISY%r 0. As di scussed above, radi o node 19
[005_1)]|$Tuni cabes noi?lﬂrélﬁltg‘_ |2 %awm, hotﬁﬁxﬁxﬁé‘aﬁmg { ﬁdgmﬁ Es QstébE%% from
idir I nK . e tabli s through the,

r epea'?‘gé o %st?’ g?"CF fsa?%’sﬁg@ i%’?fsfﬁ%?“ﬁﬁf@ Hogeatfi o iiE aenlipging
22, <xamplanafli@iede THicomipinddates o/fith cxail nolé DKo RgR#1ABEES which
dat a 4@ P . en . radio node 17 and . .

accosi® sommEnGIBHAEHQE ST Reicoee. i ol A o o
bel oviYeh I sempunientrs with endie sotio 241 oni ogiel iltyer 1diwdlcanitelf

NnuMb eomviniBit &l Bk : t r.routes
ther gy bl s R0 SPPRERUED, W s BNNE ol B i s

to acd&SLEMHHeREs fiedtly with agpgss gpdet 13 suqhibay bidirestionab fekdOgnayrbe
hops chtablisi@nifcidnCid fepehtddibps FGafH '
way, 2ga%:ng (}f ﬁjﬁe .r,adeﬁo nodbeES of n%gﬁg%g%%ﬁgl%géﬁ;? 22
be bi%di P& ohi Pigiractionebink, 40 erablescdatastorhs remmanicaiedobpgieen
t he radicdhode hDalecde0giog@ld. y | ocated on a | ower |evel,
_ ereby ¢reating the nmesh . network 10 of FIG 1. = =
[00{ 053] F ‘ﬁsf“ﬁsgd g ﬁ?rﬁdﬁﬁ%%@f’wt fr Srdipaugdle REEMRSS o minimgize its
FI G distangetrivmberebylyireftrrieg shiotierabutes! tb tagerlratespihbreby Sladiititselt
nodes. i~k twork sh . As st ated above,
cach B ool Bl MCE e in s o s e o
at t epits fergominunipdting with edcess dodsti Aninahik vay, ash @S fae RAMI0d6 of
by seR&ChivAH f1ar : > sely | ogicall
pos; euE RS ond SROREEEIHY ikl RAE oo T en e
node Tl nofes legigallp Ipcatedsonzn lpwerdeyeletherebyoereating the mestt fedwork 10

radi geFiG, podes in this nonlimting exanple. Although

Oosggmmni catiagn link 20 has al read been descri bed
90%hove, rEfi & 1hpdiseran of thejmayl petwork d fhefi FIG dtwith e bidirectional

r adi binks dsteull 2 radio \W6led QDML AB0 Aokwhile thdvel 0%&%%8\?&, each of

the radic nodes on the higher logical layer attempt to minimize their distance to
access node 12 by searching for repeaters more closely logically positioned to éccess
~node 12. In focusing on radio node 19, if serves.as a repeater -for eleven other radio - -
nodes in this nonlimiting example. Although communication link 20 has already

been described above, radio node 33 on layer 3 communicates with radio node 24,




whi ch uses radi o node 22 on layer | as a repeater for
communi cating with radio node 19. Likew se, radio

node 38 on | ayer 3 comunicates with radi o node 36 on

ey mo6/@s601whi ch itsel f communi cates with radp@anaRootdes
22. And, as discussed above, radio node 22

communi cates with radi o node 19, as descri bed above.

[ 0054] Radi o node 19 supports an additiona

bidire tlonal | ink branched out through radio nodes

39 onWhigly Byes rrdiongdey on dayerr! 2B a repraterfdr commbmiyating Bith @adio node
radi o1910uRevA®, Allio hsdtSk on f]ayer@%ﬁlﬁﬂkﬁ@ﬁésl VY ﬁl & foae 36]gndleyer 2,

aln bidirectional

12 ma
t heor é{‘nﬁﬁ?‘*ﬁff‘”ﬂw’i“?ﬁtqs &ifh prdipiode 3. Alﬁldﬁsailﬂﬁw@sabove radio node
| ogi czd domngmmhteﬁdnﬂﬂﬁdlblﬁ&ie@@ eese%cﬁuasieoovJZ pr ow ded

Q]at a suf{?‘d he radi o nod serve
U epeat 67 § ﬁ‘B’H‘é‘? aB&é‘?‘?‘?"BHé@f”ﬁ'i‘P“F’dﬁﬁk@&’#ﬂPWd owirpugh
nunberadid nbdey 89 sn Ia[y@ (1555 on(llj«fer ZQfamﬂM o IRRr B @taflo RQHQS on layer

that gh

e rore. CoTRErE TReet’ Bdser L ) T Moy oy o
for rtehrgicrlbomgmden nuhvbg1 afaddiqmobesgb@dsalm gmb@aefbuhcaabeéss node
So asf Brogl'décf t‘ﬁﬁtea fffEIeﬁt RELYES el A8 n?c!ég gagf(’ éefve aéégaﬁaters for

the degree of abi to serve as a
r adi d© %ﬁd’@sﬂl?ﬂeﬁﬁ%ﬁgm\ﬁmﬁknmﬂwrﬁdﬂmﬂt es or determ nes

[00B3]S poweroniwrhg Ifthe rlaclﬁo Abdel BRAS LR Eh%{é'é F@lﬁc‘! pger &S ¥, s%hle

radi o nodes with 8’5‘3 power nunber VA
gener® be B‘@@n%‘ﬂab(l"o ofhess dor svingbs e razcaimeﬁeaacm sodes on

t han 1ogaehile hl@ﬁ&%mﬂér&d"la}e?é’ve&fo o9 QY Bifrer: H:g% ‘1ol based
di scuszgd in detail below, each ra |o no

conp e dege 8 "&MWﬁmewéﬁsowpeﬁﬁoo@dmlmeyh network 10
| nf oremBputéssorniztegrhine xtsrygmeamem@e& Rdst 'oﬁesn(glﬁﬁlﬁﬁg'cgﬁ‘fjple,

power_naunpb a nonlimting exa
pover™ e et a%s wn%ﬁ‘ %’8 PRV Hlém}?eéﬁ’ﬁg]esof‘e (ge‘Feé')a"IY degiprdl ey here
conpuul@blebaswdem thae ridid Inodes Neith w“wlpawerPM@ep(bgggser Vs

* Xb l; a Xbatter S a

couf ;dlfsgllﬁgeegtnprln&g 'dgtain Qyow eacﬁ'l fra{&g) I{Og %ﬁ%imgf its Q¥ O rrflglﬂ'@gr and

to tReiadiseleinforms lgtnglshboﬁmg/mﬂm aodek oflitscioleimEndd@oaer i@be.
[00535 SC har ged a%hfgﬁ{t)l axa%fel t(ﬁe ! nHmPer &aixlebcor 3 ondP 0 %o 1

c?/ charge onstan

[005?‘} IE?W\&P@@“%SPF‘TO@&GMIOHHEMM| ent in the range
of 0 to 1 correspondi ngNt_g(thek nessage buffer status,
or ava| |.abl e menmory. A val GEof bC’ffcorresponds to the
not i &h this penlimiting exarmile rXumenir y cefifididue i thei rengeared oS! that
ful'l corkddpdnld & v EaH&%v Liafls. Q@iué @p(t]&n%&ggds t§ Qrc}lsc arget? ba gry,

as a Eﬁ eat er - due
full ¥ h@orﬁépoa StP eﬁélapbargedubﬂt@name@tarmowmme

[00sguch thaleE\hi@e R 3s £eskeicRhPmSRe ARESAAPD 1 &Rl Y;?&in LR
nodes Qn I%H&her | ayer s, thereby uttlrzing a certarn

anouREss ay%lé ¢ mgmeryg A value of 0 corresponds to the notion
that the buffer memory of the radio node is full. In this situation, the radio node

. cannot serve as a repeater-due to-the fact that its memory is full: Tn"serving as'a

repeater, instances may oceur such that the radio node stores messages received from

nodes on higher layers, thereby utilizing a cerfain amount of memory in the radio
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WD 2006/ 078601 PCT/ US2006/ 001494 node. Thus, if the
radi o node has no avail able nenory for storing such
nessages, it cannot act as a repeater. Likew se, a
wah 2ds/0ksol for the buffer status nmeans that pd@us2006/001494
nmessage buffer nmenory is enpty and can store nessages
intransit. [0058] Each of the radio nodes of nesh
network 10 has limted visibility and comunicability
in the network topology. Stated another way, each
r adi oodeodbus, i theraslip ade has nawedileble femery fretoring such messages, it
) e' g %%Sact 9 rxﬂaateﬁ Luzevm@y Fihle P 75 AT Bt Aol that the
conmuni‘cat descrlbed above, when a
rad|@wﬁ%wémﬁﬁéwﬁW@gs@@W%émﬂm%“W§§§§@§smﬁ@ﬂ%%cess node
{00573% the Ba@i & MEGKICRERS A mdsh SeARHANE QU HR6] Fis®ility and
out which of its nearest neg&hbors to use g ﬁ@%
estierogs is

r epeSPRRuiGEhilitydp 2liF netvork topelagyy gt PRBEL VYL 8%

Li kewgfeslly dWar dfasiﬁe@reﬂ@eighﬂo&ato v&hschsma@waﬂlsmamanamtam dlrect
repeater in.,turn fo

roces hoose

one. ST AR GRS She e BB PG PEd e
for temeees wge 35 tiR radipedt enkds an rnmtnemdeassomm whith of its
this_wa rect i onal

li nk™ 1?%3‘%]3?(& Opise o2 g8 65? dlgbe vve f ntg%aécgé %EEF%
may erMsdltheenaﬂioynod@ﬂtaUm w&tted Wi & heregercinsiumoidBovithe same
NeV € 1{?@&% S ehob @ gneo b %@Eaafeﬁq{eﬁhmg oy 2 lb\ﬂer rfFuﬁlBerQ@ iawrtgr

Its own determnation ‘as whi ch radi o node

t o usavieg a3 2 fepgstEatie reaciricesss made b%r ilp this avayy ac bigiytonal
base gongﬂud?&w Jinf! Lkm‘ﬁis%nﬁﬂﬁjln%@ qr 1s ‘é§t£ﬂlx§feﬂ ﬁehweé%%odes that may

descri bel ow. 59] FI G di agr am of Qf

mes hnptiragsy ﬁomrembqatem@ac%sw%l?r At plgtcEaToL e o ia, godes
3 hi ghhistRbREKt10 niaicbsUfstondtdtefntifatio® RE8 Wafch SRKEEIdE @ use as a
process, as ,descri hed ?bo e. di 0 node

has a . .
conmiRRFat Whith RagrRgaodieslly GlipeaPard on oY R ar™ Sl et
17, 25desctiB& befbds. 24, and 36 are within range of direct

'd' [ f
1009) ket ceFRE g it {RGEHD T PhreTh kIR AbP 0L ARE tioge 3 o
nodesyd73 highlighte® &) illd@rate2Be repeater 3G@edhian eroeess, raa Meswrissli above.
r anggﬁéﬁ%d&‘a"ﬁr | ac%&a%ﬁ‘%%ﬁ%ﬁ?&? whid kn%ar{%?t?a‘?radfb?hodésw%

tran ssion-ranges o espec nodes
showds.f43r 24| and |36yare Within range oh Flsech bndtrfwtmail ngmébtlawpplﬁ from
t he' Fﬁdiorxﬁﬁégé SEIIK?BSJ W@%aﬂ%ﬁnges&ﬁlﬂieaeiéh 6191%19 ne&@ Q7 27

hi s non mtln exanp nesh net wor k
FI G 38 42y el pus! Focdupee esanmﬁﬁwn éﬁ@gt‘eﬂwh qyerlapp pndHnglpdes é?&rﬂdwde

nodess Lifhe Resmidon xél?ges gf"thé%é reafeofive nﬁtfels ﬁl‘étnotasﬁo@n ol Qﬁﬁtﬁ( Sut

for connunlcatlng access node . [0060] FIG

i s ainthispoalimifies exa@plagﬁhslmﬁswm@ﬁw% ﬁ@giﬁrf&@b%owsmdwode
r atdl 93. EQI?_%])]S%‘%nlgl‘ﬁlﬁltlg @@?{m@bha&shrnta%ﬂc 1006 81613, fﬁﬂﬁ)?mde 33 must
net wor executes for [ or
conmiFiFrEdE] >§‘vﬂftr oy pqdes %73 ﬁkroag Q%“ Gb 5)?61? o & TRy o
pr oc e&ﬁrmidi)cfahﬁgahﬂﬂdctdﬁgmﬂe 12.

[0060] FIG. 4 is a flow chart diagram 51 of the process-in which-radio-node33-(or~ "~

any other radio node in mesh network 10) executes for selecting a repeater for

communicating with access node 12. Upon commencing the process for selecting a
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node 33 nonitors for comuni cations by other nearby

radi o nodes, as shown in step 54. This nonitoring
pFoWessios performed periodically by the radpor/us:08®61494
and in at |least one nonlimting exanple, this
nmonitoring process is executed constantly. Radi o node
33 engages in this listening node because ot her nearby
radi o node i ncl ude, both the. | nunber and

e PSR 1ot s Gop i R aion S e neng, gl Rodes, o
C ont lsm us bstgp 58 C’Hhs/ mﬁxgtohi@ﬁmcebsr aneforasi padndicaliydbiothe aalien

m)nl P g 311% m% o4 chlﬁxmltmn %}%arriay Hl?sqﬁgmtfo 11%} é%?s lf executed

| eas tonsimelyn Radip mbdei 33 gnglgampih@ llsigmllgmpdeshecqug% other nearby I'ad“)
cont lm?fég Lﬁ?a%ymagéy%&tﬁ ¢ Btr ndlr 2hS LoWBY n@hiRe d?eregular RF
adj usted according to any prede ot ernine period, as one,
of  Genginissions. sRhile cpmiinuavaly gpaeivinguibese é{ag%mféw@w faﬁl@@e% 33

Once e%‘ﬁsﬂeé 8 listl o n&atyARudsSRah e ﬁﬁﬁto@ed%ﬂﬁuﬁﬁatﬁxﬁﬂ A9QBwh
step which is the orderi of the i st

near E,typ $7ad]ndit k@t one podiggfing §x s g st | thtglpusgy adh usted, but

- ascegg@ 1!%9 may &ﬁso ﬂzfel dupEt¢d @écoid@igi ta, an@ Pebdettrntiled ek ras one of
nunber,, egé Ig @ secondary criteria. The
fol | GWHMAY eP JPUd B OWhe” or dered 1ist of near by

[oog1pdes f oDndseaxHé ﬁstnedmbaﬁled,ﬁhd'ﬁn 1@l 33lkageges Dretapt, which is the
surro ndi n i d'
1 GBI Bl BTN B 08 oo
1 36s Iﬁln&ry%ﬁlterwa@ of theaﬁwg“ 0méer, deeendioe, 9 secppdapy qltf;zra The

Tabl ?olléTv &gagfer g%es%l@{he g{deljéha% BineNB¢ fsdel Rk rddRtole NOERS. 3)

33 o I 0 node 33 advances to step 61,
whi ¢ hased w@tssrrmé% neightpars withip gompgyication fapgs 49 6EIG: %9m of

repeater, radio

its |i ST aNoal RGhber TOUES WaeRNGmbeWET| MU Nulodr 1 9

l ess thgn a copf igurabf e threshold. [As a nomlimting
exanpl ef 1T Tagg 0 node| 33 15 gonii guried suclhzshat any
power n I Tg£6S thanf 0.5 153deened {t o be unusabl e jas

a repeafer, rag§y o node| 42 wogld be npved t @4 he
bott om Of~THe {7 ST accprding go step |61, eveap t hough
it is on a royer nunbgred Tayer 2. As di scugsed
above, Ttadio node 42 may have a power nunber of 0.2
d?et thO l It POV ORALLET Mt STNATBYNGALs ot RidISNodd B3Df FlRgause
0 is | ow

[0062] Radio node 33 advances to step 61, which directs radio node 33 to move to the

bottom of its Hist all radio nodes with a power number that is less than a configurable
threshold. As a nonlimiting example, if radio node 33 is configured such that any
power number less than 0.5 is deemed to be unusable as a repeater, radio node 42
would be moved to the bottom of the list according to step 61, even though itisona
tower numbered layer 2. As discussed above, radio node 42 may have a power
number of 0.2 due to its low batfery or memory status. ’1_"hus, because of this low
nuinber, radio node 42 is undesirable as é.reﬁeater, and it is accordingly eliminated

from further consideration as a repeater.
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nunber, radi o node 42 is undesirable as a repeater,

and it is accordingly elimnated fromfurther

consi deration as a repeater. 11 WD 2006/ 078601

POT20@B2806/ 001494 [ 0063] After reorgani zi ngedimeszbicmb1494

of radi o nodes, radi o node 33 thereafter determ nes

whet her the power nunber of the radio node at the top

of the list is above the configurable threshold. If

- meani_ng that . the r..nunber is below 0.5 in

@l s~ honff rP?rsﬁgﬂZéssé‘.lerStegﬁa%mdss’ g3 tyepfiesdetrapines

to st epetlef thnpovag ainnbe: QMIRNEEHS nod#t the tdpNEF thelist is above the

conmuni y nodes.foy the of .. ..
det ec‘f'ongé“r%\bg oﬁ’ﬁ%’%ldﬁ e@{?ﬁq HaYyee 'ihﬁtaf{; E t@ gglo‘ﬁ 0.5 in this
r epeabatimiting G8atipld - raioi wdantindesonts baakdgo etxlaﬁephxel agaid casmences

shown_j : j
powmtﬁﬁﬁgagko?ﬁ&?m@%%a BP G5 BollORS me' DB B Rnmother
showsragingederthaimay sqﬁweameﬂtras a | ayer nunber of 2.

[odgari o nodg &R doﬂlnﬁhhéeﬁ%ﬂe'a‘iﬁi% BhwaXARbE 12k ﬁ]ﬂ@ 24 Hoes

| ayer, nunber of 2; however, its power nunbér 1| s

whi chinfieed bpvs aeroveramberthat iargatsr ﬂwa Qe rTable lraése.s'epvﬁcﬂafé radio

24. Aﬁﬂ@ﬂdhd’s@iayﬁr ﬂuﬁﬂb@fﬂoﬂﬁhc&ﬁadé §61h%h§3ﬂ)nhﬁitﬂ§\’eia ieQlso has
node 2[4 as ab ial repeater for radio g%

[ 0065} PFEAE oqf PV Es 113, POVIR) &P i 7. b ISJ&WG&H‘aPéhe
hi ghegowieh sniieh of iadiy anbda2arivedcordidilypatiin noadi®israetebel@éradio

d 3 t.h di d 27 h
e

[00|6$]g h e r Y a‘d{agimmdagféhas alaybremmberw$ é,swhlcth it hlgllme thaptha Gger number
thi 1 oD o hdasd 243:Bd g&’%&&ﬂdﬁgtge‘g&f réh‘?odl%%ﬁ 21 fPaQ @?ﬂgher

Li kew se, radi o no
of pdiowAt number ghee sadier node ééstts mt-m:eﬂ dueonumahge sauges it to be

36, med?t?nrﬂ Hﬁhé Bt Bﬂ’}:%teﬁ@aﬂepéa%hodeﬁ is on layer 3 and

00?@ power .nunh which is at the m ni rum
1008¢; e hoI o‘“kﬁfi"f‘??a'fafi'? no‘i@&u !%)Plﬁré‘él bourtly i the Kst gbpaientipl gepeatgrnodes
t he |Hekihd &ﬁloﬁﬂﬂ@&étﬂﬁfﬁnd :Ia{)}uehg tHd SROthaSt id of ﬁp&@taﬁtﬂ has a power
i sgual i.f.i e

(irrespecti

{ not TREE 9£5 Shisbhatis minmin actilS) Bharediompas s peces

[ 00673st Ad therlist afciodestimal mai% Be hed aex epedt@dinsipefti/e 28 disquilified

5t8 t ﬁ{a{i’e tf% dQJr to 't:}L q;éct t%at rgcﬁ‘%o%e %’F‘reggefsﬁng osgiecgﬁlf%% ?ﬁl : Pﬁ 9 node
[00eRanpl e iAsfter i @dn 6@ dagekecuRalditeps b0, 3B askbLof BIG: ddliadio

.nOde 188 ?ﬁseﬁeoﬂ; %q?;h@ bt tlfaé)t'b Sigt:ﬂg}‘r \Wﬁ{:ﬂ ﬂgll'us }Qﬁ)rbx&utﬂi%%gﬁ‘xgple is

node 12 t hereb orm ng eCtI ona
i n Elregio pode ZeeB%ﬁzfs@de at wlepfamdm nedei asfa repseter ietopmmukicdipg

exec WifiSack&ts i3, 8fertly RIERS o HIJiQﬁtgﬁﬁdﬁﬂct by %10&/5‘ G FIG. 2.

repe%t i ng routes, are construct ed

dyna § yachn grdioc pode; pfumgdy petwgrkt Hb cxpeuies ﬁ}éﬁ vierieg  ofsteps
I t seliddepag@ilyOfe tdpeating roldds abOMitiub@M Snd Modifi8 dynamically and

% continuously by the mesh network 10 itself based on the actual conditions in the
field.

' [0068] R Access node 12 accordmg o this nonllmltmg example, has no input in

programming or controlling the repeating routes as shown in mesh network 10 of
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field. [0068] Access node 12, according to this
nonlimting exanple, has no input in programmng or
controlling the repeating routes as shown in nesh

D 086478800 of 12 WO 2006/ 078601 PCTI US2006/B1es3d06/001494
FIG 2. In tine, radio nodes of mesh network 10 nmay
change position in the network (such as, as a
nonlimting exarrpl e, if a radio node is positioned on
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r adi Qm@g]&aedgtgetnhﬁi@é}ﬁﬁaﬁstﬁ@de of FIG 1. As indicated
powered up or has

ove, noe|5|n|t|all
[e0 ?evi ou!&? 13 g diagram$ %ﬁeﬁe@qtqaﬁq&mqgﬂss of a radio node

nei glbihe hdegss hadh «F FER.AE As mdl&tﬁedraeﬁleowﬂb@c&glg% R Qrg?aéﬂ@ pkgzred
r e r I net Wor. . eps
Eg }’“d”%’i"“gﬁt‘ﬂéfﬁmf@l&ma?% ‘%‘%‘f}!ﬁ‘fw{‘ ngig "wegs: Mdks‘éu’dess

a b ov éeiradio regeapceedsao felr€gister. withfilieatieshl ﬁ&tﬁﬁrml oing th at t he
| i st
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0P ove ChorBar b S QO R shafer SRt oG Shove i ppe
t hi stofddl 4. rdidr deferopbringthes theaaowmaculmioemm ndde 4t e topaatitio list
nodes3Bovethd Joﬁgugabler tREiHIaNP 4E v{] Rhealks n%ﬁlnﬁ'?%gd%%ple is

registration request message e acce
showkdionade g 16 radio mdg 33511% FIGI\/@F eadip aedef 33 theteyfier rsautisoa

noderegigtratioh @q@@f’ﬂnh’ss%g OO hzads BSded 2 %S ﬁtsfe? 39 'bf“‘ﬁl@ Sh.

message to ﬁ%ﬂl 9 24, whjch serves as a epeat er
for VSHPRTIESHY o eds 3 surglessly ePnnEcaien & deistmpoTa educst

19, meuﬁag‘c ItEEﬂale node(lﬂf,aqﬁﬂﬁs‘érvﬂﬂi @ répéaterdSr ogﬁiﬁlﬂgigdtﬁg ﬁlg %E@sage
an

72 As radi o no
?@%% ({nod§s 22 an?k‘) g?ﬁfhgf'z?n&? aqgfse_:‘nocgég as shown in steps 72 and 74
of FIG. 5B. As radio nodes 24, 22, and 19 implement steps 72 and 74 of FIG. 5B,

each of these nodes inserts its own address into the data section of the message

commumcated from radio node 33, as shown in step 74. ..

T [0072] " Eventually, the message reaches access node 12 carrying in its data section the
~repeating route through which the message fraveled, More specifically, the
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each of these nodes inserts its own address into the
data section of the nessage communicated fromradio
node 33, as shown in step 74. [0072] Eventually, the
NeEWB8G0taches access node 12 carrying in i RGI/US00E/001494
section the repeating route through which the nmessage
travel ed. More specifically, the 13 WO 2006/ 078601

PCTI US2006/ 001494 regi.stration request nessage woul d

I f t
s, Sfrilby’ oS b8R8 Hufinhes RERERF drcton hSRiREE St
r o Ut eepeateds 2 @2, dnd 1P Acce@wmds @2 thoreaftap senen ihtsaroiita gnd ukesIit dn

eSS aQEr3e ﬁpcirﬁthaatﬂx%‘%ﬁtu% %1354-:1&39 ?O%Ldlﬁ Rodehs> 513, step 77

rovi des that access no 00se"to accept or

foofiény t helty BIGh 3By sien %pruo@a@éb%t aﬁ%ﬁs@g@ 12 masnchends & #0%pb or

33 b aﬁ'@dheqeglitﬂﬁﬁ’on%eﬁ %lt&@ge frdh( rafi8 AHRBILAL BRUR DI nuldber

nber i ndi cates devi ce
specf’#lfeﬂuqs“l’f’fgo‘?‘ﬁﬁﬁﬁo ﬂ?@ﬁé@“\‘?@r’él%ﬁ denfifigr fhgfiadicates device
c apabyebifit iirfemataiutic 83 veddlod, Rard O @fipabilifids, &lpicatio® $D, owner
nonl hgne |gg? f(lﬁng!%%%mg 0074] Access node 12 may be

configuré reJ ect classes of DNA

[00linber s. Afwssanade nl2i mist be goiigars| te ,8CEPIC &S BejadD dRassds? ofrBNA

be ¢ Hlﬂlflﬂe&u rA%% rrogluﬁ'lﬁg g oL aI‘npleS cxesr ode q?f fag s %anf%{/) 3 go support

appl I cations on FTastric

| i kegdveral diffegant iypesrof dpnhgatloesanth@&mna sﬁg@rwmreomenmbealkmw
sel eEJnﬁéLQ«E& tocégti'lﬁnﬁsageAﬁ) Bhef &rat B&Y s ?1&9 '3{;@%5&0&15‘9 As a further
exanpl e,  access node ey be con to acc

DNA PREFiBIngG exaqmple, é%cﬁ%’irf@idﬁé 8y bp é@tﬁgu@élto PRSERS rDNA umbers

app! ésp@ipofdiss togzﬂs‘étrﬁﬁtxﬁeftera\?ﬁlchtﬁﬂ§ | @ eteMBpREatioR! Shter meter
er configuration thereof.

applic ons, or
[ 0078F ia‘f&b%’@’scgs eoé“gec PiAntReEeotnet her to accept or

{0076Fj ect th&essagdlesnrchtehmnesr\ﬂﬂtha&b accfap’t OftefcaithOrepioettios quest

don et ReleBagh o Pl Sy i sapl7, JEG9R o0 13 gt
r adi e regiieatB8 requesd fiom radio sdzcb;ﬁSSﬁdlb Ebda 33 fedorts as stepfyR{FIG.
begi §§ P angrcb P.gm{uﬂ{o dﬁ%ﬁ%%ﬁc&@&? b;’ Neal gjear B i) gndzﬁf%mpt

in an’atte er access’ no
est aiplfind pp rmm@é’m establishingepmmunicdtiomc d&s@ver,né decess
12 agpepi §ccEﬁi§thE ‘?c%‘isﬁ'ﬁt’i&trbcﬁl@st HOAUEED nddeOfF) hAEs %o?}oﬁ stores

33, ccess node stores repeati ng route

r adi '8 AeRgRie pgute Ayia wdig nagys 2‘!15273 HBANIN:nass shawn7m, step 79.

Fur tﬂiﬁhéfmbﬁ, acOBERRS 10 &Qﬂn%aﬁ@ﬁﬂ&&ﬂ?dnﬁ@ﬁa@@t&ﬁ&@ﬂ&@@@ Qia the
back to r%bt’"g node 33 via tjg, me route, but in
v PR e il L5 1 ot pyeifcaly, B FRrmnicatod geceptance ravels

ac C effptneavess hadavBlts radiomods WCREesTo a6 E2, Iradib Aodedl] id Hasly
JL ﬁ?sfn?a‘?‘?&aﬁ‘a%g%g%% to radio node 24, and finally
0 es

ion radi’o’ node 33.

[0076] As a nonlimiting example, instead of a newly installed radio node initially

resorting to a monitoring mode to detect communications from nearby neighboring
radio nodes, the radio node may mstead begm transmitting an initialization signal to .
its neighboring radio nodes. The nelghbormg radio nodes within the transmission

area of the newly installed radio node may be configured to thereafter respond to the
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[0076] As a nonlimting exanple, instead of a newy
installed radio node initially resorting to a
nonitoring node to detect communi cations from near by

MO ¥heBhg radi o nodes, the radi o node nmayPGTASRMmMEH01494
begin transmtting an initialization signal to its

nei ghbori ng radi o nodes. The nei ghboring radi o nodes
within the transm ssion area of the newy installed
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It ate rLom or

0. G e Lo G B eelRetioR oRORF ot 6 RO oaRdh noal . 30 ot
FI G FIG. maém@modd 13 lbmhddaétau syichronizafion nreswps whick exfends to
| eas{)ro%d?:h{tﬁ éyi ']5}09&3 &ﬁﬁf&%l%ﬁ%&@ ?str%lg noc{eggi% aI@ 87 on

initra re |stra 1 oNn roc e radlo nodes
i n nies$l heRadie mom 83f 85, Fapd;87 eeive dheesygchiyipatigmmessage from

br oadeas (iSdef 23 meiageoaaaz&ﬁﬁe%&@ SSRY Bt nR tef REP ditdtly

broadcast range 81. Broadcast range 81 enconpasses
r adi epnBicstegth %%acceéﬁaods F2.8hey ledqplly ordent RgmiedyoheRyiaxer 0 in

82, RBsh wiworB Bo! elBisyRhiohitatdl Mebiag bibadchd by R&SagRle 12 is
from access node 12. Bec ﬁ’i@ each of tlgese radi o

node brogrsast perodisalinby; acpeserpdeld, agpqeess Apdp 12aay s Hpavgye.of 2o
W t hpdvh oREERBSsinEQM Gadiodhoddsieiesdriag bt @irégstaed st

0 iy onf BT RUR e O DR R e BeSeee e 1o 2
br oads; asd 8Pesgisedivithhdeyss Inydw]@c&sﬁom dlen&n netgorkaificie $5C. 6B
nodeM’IG fore g)egxf gﬁlgu?\%magio oddd nlx%ceﬁ’lgvﬁfentoﬂi Lﬂ&ﬁf? ﬂHfiAy@:go and

al | O reso nreglstere state.
estabhsh a direct bldircctxonal link w1thraccess node 1

" [0080] Once these nodes 82, 85 and 87 are registered, their respective transmissions

with access node 12 are detected by radio nodes 91, 93, 95, and 97 that are within the
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[0079] Neverthel ess, upon broadcasting the
synchroni zati on nessage, radi o nodes 82, 85, and 87
regi ster with access node 12, as shown in nesh network
80 p0ao/FB@1 6B. More specifically, these radP@/us20@s®01494
logically orient thenselves on layer O and establish

a direct bidirectional link with access node 12.

[ 0080] Once these nodes 82, 85, and 87 are registered,

their nsnr 0,
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for CEBHERT ensbidirgotipnal nlﬁ@teﬁféblr-ﬁ)@ev@zmw@ 1& he mesh

[oowt wor Kk %c@fregﬁhﬁion@@deéi 8R4 AbliteaNthcass Abde Iﬁ%ﬁﬁmk Ehe
t he nesh.. netmor &fglstered and bi di recti onal

I ] nksre%ef""énge@{‘tﬁbl °"sF?@H’P N c 8% Sorepigieption pequashmassaee et by
r egi sthdiahiddert0f eshitms] lnmmectroeeﬂhwﬁssbgé fhe %ﬁ&c@@@ﬁmmg

12 cantalns t rout e.
or, ol eet D mdrERSRREY. AbeTion’ Hhuteol i it
105 dtsml*awhm ACess mﬁﬁeudatdaa messhgecbaol«:tﬁ rddtmmwemsage t he
guence d r adi de
00 o 2Eh 4 00 ol 152 B8 B ?, A Al 8 o
uses Nessagh @SURNEAS S Nvplineiting exsmpledhay ameéts ag)earbam: levd;ld as an

radi QuBase olfbae ok O is BaCHholvh 'EFF@%E? tlﬂao&gr élgeiter 1nsert§ its

choos tQ use a different repeat er sen
( ass FHTRY THR thy messass therebnigloanagpcess PPFﬁ’t 1251 he G’ean&ﬁp pleisrrgle

on | eyﬁbeaieda@ aﬂlﬁepeﬂbrﬁ 61 the p&ih HEwB8iE BedeWdh GhY dcSeshRdde 12
shown i,n he new re eat er inserts its

addr 8884 EH]lt g‘a*{gﬁse*)“ Hifs"%lﬁ?g@e CHPRIEHDhe Pt Bsen iR bR fpaige access
node nd& ©if of the latsangeatedfou® 6 thdio nbd 108 EPHUE,Cashy naddlilniting

h d 05
PR 1y e e A AR R o er .
capt uadigindda 10heouliese thg equtd thenugtbyadio rmbd]er 97 srghramphasdio node 95

for communicating with access node 12, depending upon whatever route was

available and opt:mal at the t:me 'However, if one of the routes failed or was no.__ . ..

longer available to radio nodc 105 radio node 105 would select the other, that is,

assuming that the other was still available at that time. Either way, access node 12 is
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node 12 of the latest repeated route to radi o node

105. Thus, as a nonlimting exanple, if radio node

105 had an alternate route through radi o node 97 on

M/ 2006/078601r adi 0 node 105 coul d use the rout eraiws200001494
radi o node 97 or through radi o node 95 for

comruni cating with access node 12, dependi ng upon

what ever route was available and optimal at the tine.
o gt s S G b e B
WO uI dadieehade 110% foe fubIrh ermminfrations ack t@sdiombtgl (5h Previdne routes

e ons ki bu B Sk ALt Bkl ! R Elsb Syt B
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{0085hdi 0 nodle Yseussips to this poin bas inyolved p singloapases rode ity logicelly

t he @&;&i@ﬁ@i rﬁm@ﬁ)dlgaroddﬂ% sin§e 8bdals ne&e kuldh 8 &Eé?ﬁcﬂg 12 WG

acce? sﬁ ﬁéﬁ%o%{d be confjgured to save t new
r out I AGPFAABVRE 00 KoPRvesi YR i Gt wherg gnugfiplecpaserpdes
abovexist E@Sgr}ipthaBprﬁhlﬁﬁjd&fahﬂibtﬁe@ such st ¢ |0Fﬁ101|3§§:ho nodes may
| nvo%‘%gmm%[ in oﬁ% acceascs nod@ W tQ Irogq d ; five
posi 11 oned r 241 o Ho s 5Fb Al © ootk fppen éﬁ,gc‘{:?gg hogke
suc hiogisal deyerd posidmbe (b2 thenadid fbdes tanadchiswrslhspa@tvaas khe kocess

Ho t [

nodoidabs sia VAL b Wl SinBite, OF Rl HotesEi, S gy of
suc hdifferant nng@rkg FnaYrbi’ a mm@nw tecdadotien yherel the antic addeymay be
al i ghpid fooEBnﬁﬁlﬁuc@ﬁCﬁiﬁf' m'r]ﬁigﬁ: 4cQesd @18&3'3 €Lven q?:ﬁ\g? qfeeh %;plﬁga

the relative 1ogical lTayered positions
nod ef§sociafed ¥y a6 apcessprade imay heodifftrenta C¥everthelasn cen in thls

aval ditakoR, as/ﬁ'lgéhs rmlcbm hbdeg d@mrmmeg&mo@@ocﬁé FarlAd B
pj. ura different networks may be 1 n

pr ox‘}"ﬁff PFf&edé%@ﬁ mstagEwaslh ) thep the varioys wdiqsades mag yesister in
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ocj ated . wi th each access

hough t | i.cat i op e
[Oosﬁode na I!i@e‘?asp ?lﬁr@ﬁto t“ﬁ‘@’loé@ Fhergipdhe gogesy HP%S enable
sit walectanho wacsled to megistes it h&eﬁd’d&&ﬁesm et skelthotn thefti) YIn FIG.
r €015 e HekiRB ndtQod £10% %éo%%i?ised 38 Brst network 114 around access node

116 and a second mesh network 118 based upon access node 119.. In this - ——-

" nonlimiting example ‘mesh network 114 includes a plurality of radio nodes dispersed

over layers 1.0, L1, 1.2, and L3, whereas mesh network 118 comprises a plurality of
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nodes di spersed in the nesh network 10, then the
various radi o nodes nmay register in each of the
networks at different tines. [0086] FIG 7 is a
WNOYWPATBEAHT t wo nesh net wor ks wherein the acceGEUS20@OE1494
enabl e select radio nodes to register in either of

the nesh networks shown therein. In FIG 7, the

nmeshed networks 110 are conprised of a first network

11o nEBYNIACRERBOHF ok Rl hoRuRE TiPe s i i s o
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nOd\?ﬁ} 406“ odical I ad err ré
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pat hndde. an access node. [0089] As a nonlinmiting

[oogﬁ,;arml e, rag'l 0 _node 123 is established as a | ayer 3

de t hatPORESHRg cenmEUcalipasfropgadioneds da4 afxgesh nhiiver 118 it

a | alydeteriimed deat fadio nolid 1398 Llayer 1 GO RA kel D B0 fohm fccess
ayer

acc de 116 radi o node 124 1s a

oot R0 Skt Bt rah 554 55 or136. o R atiming i matimishs et
r adithatrthel govtd Syumblai ohradis wodb ALk asovaeﬁhemu{&@;%%e&leﬁnof
det ea%r ﬁgle %QME%QJS 2 %?scusse%n]:{g‘/%drla io r;lg 6613]213w41110be placed at a

net
hlgher pos:tlon in the repeater table over radio nodes 125 and 126 for radio nodes

124 and 123, respectively. Even if the power number of radio node 134 i is less than
the power number of radxo nodes 125 and 126, radio nodes 123 and 124 will still. _ .

~ prefer radio node 134 as a repeater due to its closer positioning to an access node.
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is determned that radio node 134 is a layer | node

and therefore closer to an access node than either of
radi o nodes 125 or 126. Assunming in this nonlinmting

N PI6/R786hat t he power nunber of radi o nodePdBUS2@/001494
above the m nimumthreshold of acceptable power
nunbers, as discussed above, radio node 134 will be

pl aced at a higher position in the repeater table

Vo5, N&MHaAe Mikd 2 B SRR 80 Refbafvek. f degaton
node R@¢S$‘§llllb99@0!’¢ﬁhnﬁdesdmbedmbm nunmber of radi o nodes

[00132}5 and 1g@; griagi Hﬁﬁrm %?ﬁm :l'r?egh ﬁ'&\g ri!(szfll 3@" IJIIJS ’?,Eagt vwhotg% FadlD

prefer radi o nod r epeat
posi t #9RT Wga%alb(rﬁdaetecb@@ lwé@e ance48 Im@:c@@@@g eERG0de 134 as a

PCT/ U2RR&! 240 dver Nﬁéﬁ% tlﬁ’@'reﬁﬁ?nod@ ?ﬁ?és%bfﬂﬁtfé J‘ﬁd&e%ucﬁxal link

dlfferﬁlnt access no , a regl stration

o 11 B BB OGRS et et pord2s o oamputinat 19 st
a di agdain 0fSihikelymsih nsRtipn Es}f&hﬂlﬂaga Qlfilr&:h@lal lznk Wi radth hbkie

the r ode st.ed_an ad
bal an%gdr% ! % grgclga%[{]gl%ﬁp?%%l Mﬁﬁﬂ’éiiéﬂeaﬁg cage, radio nodes 123
pr ef eand d@4 new eahmuniateewith Epaahale M26f MedthebvdR A8 hadad of
esta j a li.nk . wth radip de 134,
bicbe%p QI@OP%ES?‘aé\:qu{nol e I‘.’ngk’fl%&h Sc@’r‘?f’ﬁﬂﬁl fti“ﬁ‘a aflio
ac c eé@dﬂsﬂ% and| 124 imgoye their tespectivadiyer miader ficktlayer 3 to layer 2 in
est abhérshg@mea bidirectional link with radio node 134
st ead of radio node 125 of nmesh network 114. In each
[00 r adti? FEbes ponlbmitingaxample aadio wodsdrHi mliidamey sintrunicate

ac C e S?ﬁthﬂi@da@s nbd®1 ﬁfwd'@ﬁfibaﬂﬁo% rclﬂmﬂﬂs%g B ek ﬂg 143 Ca?ﬁ $59,
Lk 114, In maKing this

node 116, lng {l;bvvo
adj uél%a%éﬁ'[“ arly Gepegron b elist pishesist r%@zﬁqnirmc@ﬁ@ godetidp fo aceess
respaodd Vi® tiaydio oot Ay ORadliaysl eRahfle, liPME bower nimber of

e BPARREES i bt B it L‘f“ﬂ%m@g%m%ég ust i gepeater
acc es@tmwe tq mabusbaa Gidireetimal ik Wlﬂuﬁﬁo QOEPI2B FortGmindfttaing
nodes,ith 4feess Ade l?é;r Al case B ioSodd C r] ﬁnsigén?a}%;p ? latln&é as it

adjust its re route froma
ac c e ¥¢uldbs gae I@ higher thandvadio nodkel 2223, lay&sz aodveo rithiusyithis R@ne

exanilsfncel Whérélf HRONREM R WIREImeR of {eﬁgi da? g‘g% is ]b%g"ed qo%u qer

hi gher than radi o node 144, radi
its PUPEEWHch pay be iskeud te fatiest stabs, mnmba\mlabm,mmmer

| i nk faetotshin It!ﬁd'bspedﬁ%jﬁdlﬁ%gdefs 983 SRNMYNIAS felBFer n\MnBQ of each of
access nog (?élé’t hi s_case, radi o node 141 renai ns
a | alf&° RGeSt 3%?1‘ liﬂes rgiunege B4l AL ofcilpiebagk agf drrthibisayeen
radi the afmcbmeﬁmemba;eefou@s iii@xda@h nehhdiRs 114 Eh@% Igs one

nt of repeater

ooghISt ance yyher el the g ust

: j;ut es is aécg a??v%&%l} ne ‘Pﬂﬁ) {4 sngid % H"a}‘rﬁgrﬂqgg bg getworked
regafod weliged tapplicatimgt boweverp rmcny woded [1aPi dnidt ¥24 Gfay select
ot heEommumcatmn routes through either mesh network 114 or 118 due to the similarity

of the mesh protocol of «each network if the access nodes accept their respective .- -

requests for reglstratmn As 2 nonlimiting example, radio node 123 may be coupled

to a power utility meter and may be configured for communicating electricity
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factors in the respective radi o nodes 123 and 144. As

t he power nunber of each of these nodes adjusts over

time, radio node 141 nmay oscillate back and forth

AEQ AeeV860i he af or ementi oned repeater routes PCI/US2605/001494

networks 114 and 118. [0093] As indicated above, nesh

networks 114 and 118 nmay actually be networked for

unr el at ed appl i cations; however, radio nodes 123 and

124 ma ec t on routes t hrou

rooh TEPTRES o 2 BRI RO, TR, FChYgE g Tyt

nmesh gmotiec cﬂdlooﬂodmcdmphé ttovelekiric fmeidne fa cmmmcﬁtmg epplication

accep{ela(ela%tgf&,g@&g& ch?sum gquests for registration. As

a non trng exanple, 10 node 123 may be coupl ed
19981 a poweMesht neparly lﬁbmer Gmlsmﬂyhob@deﬁbwplgb teghsfoagters (as a

COMTUA G ltinE BxaBinRF Eok bdphshoh of
PCT/ élOOGHg ¥ 8 y consurrpl)ctatljﬂ%nééﬁ) %ﬁ{f?g&fk%ﬂ de 119 thatis

| ocat fopprded; Réwg &he 53 [9r geathies cRatalized dqegtiog) ag iccess node 116.

conpr N&@rtkckes, Ocvap dtﬁ&ugﬁ Ofhpdee ﬂet&&k@ I c@ﬁbﬂiéec raldRt 8bdes TRkt relay
commun cat data for

in
el ect 'Pf"e*f‘%t “g%nsj’ff’if °a“["e§o§af*m%r n3AEHAEARd qopamipigpbility
conpr ofsle weawetirlcs dndﬂ@sradi@ bakee th3tand g2bioreinmficdt@sveR cither mesh

nonl i dP l.e) far c i.cati ons
to ac@e‘és ggﬁgaqg g E%SH%? Vg ¢ e Fp \Ré @gﬁu fﬁ’ﬁé’?&{%@i radio
sane desghatchaprise diret aegvariz. et shaddiblsobe aglemivod st encid ef mesh
116. rihel.as
con‘prl}eégo\ﬂgsai 1{40&20 g ﬁﬁﬁcﬂca‘il? Q'Flﬂlqngte reﬁg% %K%‘hcally as radio
di f f S1o8sh arpisied ang dedtagd fromp éiesnemorka rand: enthe pawer rymbers @f the
CONMUBipedRé hddeychatk. t he networ ks enabl es radi o nodes
00%3 anéj 124 to comruni cate over. either nesh netwo

(00944 or 1 78S TPATBRgFEEH o Eralignmepleof sadiotofes do asﬁexeefaflqsb ﬂett‘i?fk
t he Imlz(jrla‘llsodbkﬁl' ifamebcess nbRARIE. 1A ahorﬂﬁﬁﬁ}fgleﬁﬁnﬁl@ EheRRLYRIdKs of
It shou ‘2{?‘3}1 € un erst ood tha

et P RGeS e PR oot aie e il i
aut ormtlingigihg yraspler theliradio naxtéesf aesh waoekl 180 elilt eligite ebwards

from erg. of, th .
res petctzl{% g}éﬁ% gr%fjgﬁc 8’5’%] V&'ﬁmp ?? %fﬁrébeﬁrgﬁ Ve P
r eal |Sglﬁh@hng 6m0tmadxrw1d¢m deworkgedmehinéyf farthe tevemasﬂmrwcewndde
may ghifge occur if an access node fails. As a

nonlimti ngqrexarrpl e, the radi o nodes of nesh network
[009614 ey ReBFiRNtoFAG b Slemyretining Rerspeetives cogpnnisationdsl erpaniad

fai | smohglnk Radous R hdled hddthcEXQ R C2 th gﬂﬁ‘rufdféddy@leﬁ Qg&lscycle
of sh netwgrk 11 vv|II m grate towar ot her near by

mesh E’?%’r‘w ound, aofh ay nbopad geriody Wit qutbeyed pegigd igdisedtp frdigate
abov ehe floi & me&&éefs sddeRdrh 0@ atddGbion t@ﬂ'@‘vﬁaﬁiﬁ§raﬂi@tn‘6&b§ Ksuch as

' edundaa Gdlde' lnl Fay VlF mThg ];nbg@ndalg:e%gg ?s 95%9 to 1nd1cate tl:le flow of

messages from the radio nodes, such as from radio node 17 to access node 12. Each

layer of the mesh network 10 is configured with its own communication time period
and sleep period during both the inbound and outbound periods of the cycle.
[0097] FIG. 10 is a chart 151 representing the distribution of time slots for

communication between the access node 12 and various radio nodes of mesh

20




[0096] Returning to FIG 2, froma timng perspective,
comruni cation is organi zed anong the various radio
nodes and access node 12 in periodic cycles, each

MR P8ARENI ng an out bound and an i nbound per POHUSZH$H01494

out bound period is used to indicate the flow of
nmessages sent fromthe access node 12 to the various
radi o nodes, such as radi o node 17 on Iayer 4 The
|nbound er used to indicate

oasaguels bmAs Bsbe abeie e cBpEHclEn Frahy St e
17 t Qut&&&d%ﬁrxdﬁdde addan iftaoind periad €55, dFitttinthe wetbdund etdvobdand
10 i i Cog 3d %ﬁr resgé%vew lt e lndd® gﬂ%ﬁfﬁg&%@ erdli des have &

per i errod auri ng nbo
out bdenighated corpmiwniesfion time. c Withia, co[nglggqqtlo;:pge 159 fq>r§c@ss node

?har Y212 bk GBHHES %']Et‘glﬁgte& e rediivihd bidbthiiists ﬁdnﬂ?&y&l @ bSdes

communi cati on bet ween the aCcess node

nd
Vo i GHHaWE AT S Toe) THEGSo0R DABOD Gb BERHGE for tansmiting
PCT/ Q%&Q@fn@&%@fb la;@ﬁ(ﬁ M&’léé‘(s%n SIGH GAUSHH D&Eﬁgﬂﬁe trdnkRit

conmmuni cat i on %/\1 ﬁwged into.an outbou rtion of
per | GeFTsSt cappsiteton Bty il sy 07645y i R portion o
out baierdespodive rabyﬁmadcanbn ﬂﬁs 1&9331n thaSway;, espsciode @2 yransmits

th d d
de; 3&%&%@‘“@%?%& ﬁq fg% &gdﬁ Gich tsﬁnf i P fransm: S %gss%@/ £ 18ber 1
ti me nideg dﬁmfg teeclaites sortw!d@? co@ynieatibn ir@smp umt: |15jht0|lsyer [ nodes,

ded

nodedt FE bR, 06 e 3 JRETMTERH LGS iRt BYEor he most
i s destivgrkadNewbuldore leyenh rihe mpsh getworl 1§ of 5. %é@d@@@uﬂ%ﬂmﬂ
| ayeran 139 %Shoﬁccs%"mls hdyedhéaid hOudSa FrdMEboivibd péréh foh6eeive

transmt portion comuni cation time 157, all |ayer,

0' nodwsssgssdromha @@Wrawg ofRfdes 43 thsp @ tRgY portion to Gansmit
res p%&dag‘é tCABHAHRY 6Pthé RBst b\hté‘fﬂayéﬁﬁ' thelnfesh hkﬂivoﬂmy access
node 12 a,ns ts out 0|n é ges to .l lé , ef%ggierthe
00%8i ch t h T SHTPL g o R SoPBIRiARp e (b8
“dur i Bgohdi® lhﬁﬂdyafofploﬂets,l nmﬂescu‘n tiooman yetadre onthe reaeiserpartion of

time 159 to la t e

I aye|Ih & §° %‘g’l’%‘gﬁ lme h| gﬁydﬂttst 4 eg{} Olgfth%:%wm%hﬁmgrbf

net wepkmhiation kiche tléS I aﬂywtgomg inressagre hm‘bﬁem @ropegafed Tigoyghout

FIG f‘g’%"&ﬁ a%IOI‘] tine 162 for nodes on this

Iayer mou ncl'ude a first receiving portion to
[009%cei ve Dhing ﬂ@elsﬁeff peTtieR E commmicrianeiimg 4§ thegmosh gueklayer

and tR&R pebid ImBARTbhnsRRSHAYACK tOwird Al Inbde 1'1315 W%Sfaslhibn as
t he nodes on the nobst outer Ia%/er of _t he et wo

rk,
[oogsifscweﬁduah@vet (rempruaiation img 494 foplayer - Lo mF'H s @ ocetving
‘ mﬂﬁgﬂtiﬁﬁtrk&ﬁhiticﬂﬁciaézwiﬁx%e triBmit $6:E6M WxglnOofl cdmimuhidytivh time
OoT no

por {i6h e e D ol e EoniBieTp Bl e e

end abdd feesutietel sodesgont layee 0 ave aconmunicativhition 16V thet ib6lBdes a
-al | ?gcte e ar% lg?arsfssrr% ep%rh%ralw %vhlgr tl;%r %Qn?s%'ﬁ% %%rt onr 8%91'3&“ twﬂh

commumcatlon time 169 for access node 12. S

T '[001'06}' Bach radlo node has a duty cycle that may be represented as

Teom/TcommtYsigep. By decreasing the duty cycle, the average power
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the mesh network 10 of FIG 2. [0099] During the

|atter portion of communication tine 165, the nost

outer layer nodes begin inbound transm ssions back
M@t ess node 12 in reverse fashi on, asPCT/US2006/001494
descri bed above. Communication tinme 164 for layer N1
nodes includes a receiving portion Tpsc that

COi NnCi des with the transmt portion Txnmr of

conmmu 181‘? lstcie se:d1 g}%k:?l%) | og%?e to cE tgs ihﬁa r%éz&{i'cb%clgies that

out er s con AREM T 18
node a9 b@‘@a’rpot”hl‘a{l Tﬂﬂ!ﬁesasg the ity eycle)thh asmmanication time Toopy can

COMUEY §3tehRR abd B s \A%@Jtn}xp@{;‘ﬁép %QA Uéj ﬁlﬁregsed &f ?én\égntly %m one

transmt port [ on,
over | 4Ry Thg ame%ﬁh%@mnwnwmonemf @gn Hecﬂecra@ecee selatlde the

12, [AbERR] aE&ReBd cadbfitynade 1 |
be re resg }%ﬁf cé[?fs'laclotryn’ri Tcgagcg%cjl%%%uwm%y& tgec?g%é ke s
yC

the dft§’® EHEeE VY a e FRiiRe pode st S \AOiniTeR GrEgined
PCT/ me@:aﬂ@eﬂsmmn ﬁmél SAMERG bobld 1B t:dwﬁg@ﬁsks?]g%ké RAghnkd to
POSSI adi o nades .t
bat t e@éﬁ%g\%@ ?e l N 8r°%’aebé§’é%f"ht © gaisgecdy &el"’@"edtqﬂaféhe imtended
conmUieie aMessages |0ﬁmcrEdength ntilidees glett¢remment camdlummon tlmc
sl eeprdi e Migh&RE tﬁ@@pe@@ ok‘ il ﬁ@ﬁ%ﬂm 'orlld%?‘seg;gl%%l 1%{17: hols L

one anot ‘her. Thé anpunt conmrun
can B’é"%@h@&@’e‘#‘ol dgtefr@nmumatton dimerpif tiervariova catiépdodel and

capahhd hdsi n&fvofcn@. radi o node to repeat the message
recei ved, Stated another way, each radio node

i s
[001{’1‘35 a mi MYeYEre lﬁf’sefé}eﬁleﬁpﬁﬁ'ﬂﬁg@w&ﬁ%ﬁ@ﬂ%ﬁ regiogadatiardsicenss node

ti ne 12 @arbi% ihdeakke vﬁbnbﬁ r&sﬁlcinfna % 59 Jou{ghfﬁe mbgﬁvﬁr Qc%rﬁumptlon
robability

manner._ t o n e, the | evel

hat e rUERE et SFatu bRy Hites s bdiaermmemb o noe
Mes s dlpesvenfbyi ineeasiag e sieqngﬁétrsugﬂa bff tﬂ@radm@b@e@taﬁd('jao@é@ HéYe of
commyn r epve ee
commmglﬁg%t&&ﬂ i gg s Fﬁewgﬁﬁl\%q'ée E ﬁ’ﬁ %%rﬁ'mea@l pf the
may &ttwerkd emﬁmlﬁy,cbml waticad mppilcm&orofortthﬁh VIREWORH 30, a

Never T Raroe ooRfomlsdie BERfD SRIch xpfeh i e frgond e

r adi Bcchieilaneinrk H@e‘bs@ disouseed above tlmrromeniinaion time i comprised
Wi t hefliwo @fdpbhehis] ﬁ@ trasPhitSAd %élwtlmésh S grtgag@angrgjl\g@ﬁle the

consu can_be, reduced, thereby ext

~ bat t ?‘1%? & mfn iagrion iy ft’-’é’fay%bme%sges r kifevise ddeng the receive
Fbmeme,,méamdiomaemmﬂ Gurichiéh i§ keRBeivel B safsd éﬁi%r ﬁr,mmeaccess

r adi 9 s and s node of nmesh network 10,
si de” 4‘1 %?m °ee ‘?@’Xl‘ﬁf&r&d‘? Rodete decreased overal | speed
[00108F It he Aetmvonknitide ﬁxmqblen gdc& trahsPfissRa WatvREm Hg}ocﬁﬂdes and the
appl i & rk 1 e abl e
compr oo 288k 8 lEB e AR o Btecs nd £ BAC AeotBeimprtegeco
| i f ereanotise: Faen durmg the transmit period, a radio node may receive an ACK/NACK
message as a response to transmissions. Likewise, radio nodes, even in the receive

commumcatxon period, may also transmit the ACK/NACK messages as a responsefo. . _

I'BCBIVB messages
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accept abl e network speed. As di scussed above the
communi cation tine is conprised of two conponents,

the transmt and receive tinmes. During the transmt
WO906/478@1 radi o node's main function is to BCTAURRMIGIN01494
nmessages. Likew se, during the receive tine, the

radi o node's main function is to receive nessages,
either fromthe access node or fromone of the ot her

[001@gj O Nodefjore [s%&ﬂﬁ]y, é%h faldRRkib b ggadﬁc?%r&g 0 anoﬁg- do node

transm ssi on befween radi o nodes an ccess no

may i n®?haes Aodedsdotoprad by in AGE8YAGKREPempsaER commmicated by the
ack novvie&dg%CBarty Etﬂﬁ@ﬁﬁﬁﬁzttn%%ﬁy Clthfsi 1R Atdil’.?l\lkéﬁ Nedabe re resents

peri od ;co no ﬁg{égcel ve an ACK/ NACK neSsa
as a r ;5%0}%3@ 6‘%?‘“&‘?‘?& GFgneny_fq. aiimase respepgibdith & e@ﬂhef
even |mirdnkraitiing caaidive proecﬁm‘@ HeCiésk428. PR ACK/NEROK 3hdf@ge may

oot Vb ol Ml B50RRG 880 Drisc I upbomruon s

[ 001037re Nenlignitang ewAniplectat payxpdlwlg horhmaﬁ&ﬁﬁ@ﬁi%ﬂmfnﬂ:@fm&rmatlon

Fol | oy ReboRiR IR hode? 4 hn 08 Bl LT R Ra DR ppion

the rbERERY it padesy Wlhtfy‘htmldt euvars beddwigtipar by eitibhiisstance,

L' nk ACShRINAK AR SR AGLoMERERE SR mor {dEnh RG] t%ﬁ? ?o regeint of
agree r_di sagreenent to assume responsi cf FO‘ID’
furt hét &/P’gﬂimﬁ‘ﬁw #hies ariagio pods te adiust itsiist Pﬁ@awgm?g@des

Thi s ACHikdNSeKabzessage may i ncl ude the power nunber,

descri Qve. | ement ation is at
rooft 455 38 fuaf B ¥ Su%&ﬁﬂf}gﬁlkec pegipdsheyeRIFadie) nogles on adjacent
commmvelatarm gmplumazednammest dné froflixkiting0 BxamipR nBi@des in the link
nei ghgﬁﬁdfﬁﬂcf(%ﬂe!ssgg@&?e e%gt‘g d t Ohrro}%gﬁ# %1{1}'1 gl atgess node.

broadcasting t orma
-~ whi ch mﬁmmﬁ@ﬁﬂg,uh@KM\mdQSbges bemt ébmhelowembiadl A8yered radio

nei ghRedeitH 9 hipRG 16y c?ﬂg)ee d%]fr]c; Ay ﬁqtldj? ln}éiu&m@ém&me value of the

conmuni cation tr a
" messalfeer By i noge whighois rﬁéﬁi@)’ﬂ@f@d’ﬁij tot eithersinbthertlowdr logical

~ near byayéradhia@io AGRSS to thPcdit S&id S‘f’ﬁﬂ tﬁ@@a\(e%md L1844 o dt%?e access

varil ous Tasc bet ween ra

that th
nodes™ %‘ﬁ &5Hi pé%"éﬁactefIWSIF@t Eheé“’ FPEE‘}W#}Z uyng reulpeRE tiraffic,
one npaidubity mgmemmﬁ@cx ﬁ\%ddg@%ahﬁlﬁeﬁ%n ktletftbo M YafArthis

rressago%hgqltne and L 1d nchroni zed wth
the access ASHEP e & ogep@%’iafhf’ Bﬁc,eF {p thepspyauiakaxe gdate gukiime
sent Yalusymhiooiset withali @adss hadger ed radi o node to a
her lo d|o eadate
00K e iusse U End JElPim 021 i 3 i famasson
IS i tEeé‘P‘ﬂ: astpdie mpdenic zedigtued & ¢dmemuniate twith radioweies bo mcqﬁﬁhcr
| ayer @derbbgdie?. Qﬁ&gﬁrly fduh&gn%@ ﬁlb@tﬁ)ﬁ%ﬁ%ﬂ?ﬁ%ﬁ perloraul%S & 080 node

date and tjnme val ue
communicates with radio nodes on the lower order layer. Thus, communications

flow from the access node to the radio nodes on the outermost layer, and then back to

the access node.

[00106] ~ As another nonhmltmg example, the ratio of transmission time to receive timev o

may be adjusted so as to allocate more or less bandwidth for inbound traffic as
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node gets propagated throughout the network regularly
using regular RF traffic, particularly the link

ACK/ NACK nmessages transnitted on the outbound path in
VP P06/Y8MWLi mi ti ng exanpl e. Therefore, all raBEHUSROWHG1494
in the network have a date and tinme val ue

synchroni zed with the access node. [00105] As

di scussed above and shown in FIG 10, during the

out bo S er. . node is o
confi %l}?péa taf g %mdﬁﬁ%fﬁ? Tlhg i a %Dn gmﬁlgﬁe°§arﬂr‘ﬂe’t51‘$eappi'cat’°n
hi gh ePcrfomlldza Aadel adquigibipn may IWB aﬂlhlysmlsdmn tngedivearatiodifaess chan 1,
tr ans%ﬁdﬂ%pﬂﬁﬁbrp@re@ﬁc?m &v{cé‘g&nﬂ lnxﬁ hav&Q’IHﬁ‘:ﬁ jsss%% % receive

wi th radi o nodes on | over ord | ayer
conmuifie ge#giaan k| Iilgwiseomm eapadly a&@l@@sd; nqierls int termstes thedutionnd

nodesandbufbiighd A ErR iy e cbrﬁ'ﬁé@léd a\R3R haf AERaRAGKE B reJeP@ ratio is

access ntgqe hl%001 A‘?I&ﬁn ther nonlimting exanple

the r3PF8 oPFNER 5599%nde ime to receive time may be
[0019d] ust ed Fcordes tb misiinize (et BafiD bR RHuck @SHisioA GbA & hel Rikious
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- rati GooB @k mdsBAB  Fhis kB 8 Frandhiied glﬁ%)%éél}%% ?e?ge? ggrr node -

netvvoklnterrrs of. the i nboun and out

r‘%ﬁh??’f@'ﬁm%@e@ﬂé’ﬁmﬁmﬂe the transmission to
{OOIDzﬁcel ve rmti n ils ) dm@i@&p&ﬂ aYmekh ndFbi&N 75 aeﬁd?ﬂg\@odsaxdﬁﬂe@mbound

. 910“1 ord mnin.ze RF traffic and reduce
coI | |a§ SRE0Be MesREFSy ﬁéc%?qul}%ﬁ cqmappinisaten WEl vagiou fedio nodes
mesh avetlayer kihrdublelayadi 0 nodes may be confi gur ed to

nsolid (G0 NESsages f ound
[OOIgﬂt bound E}{ r a?%?gs ks Hﬁ"@‘c%%doéo% f‘o‘{gfﬁ B’bg‘ﬁ guiet l@fefﬁ 4and 4 to the
r adi ¢essesdede 16| acxgssbipinoa dpyerndyr, m&gaﬁassfag@mﬂtdaﬁ’sohdated by
hi gh Qﬁe Jaﬁyﬁlnohéyﬁ FouteAd 'a&e&%g?es 176. l.irhhp %ﬁaa 1{1&%%3%% \écfe@unicdted

period t's conmmuni cat
into ﬁ@ﬁ‘era ‘Ed‘ﬁ% 178t awerspraedsalfé. the hlesiagﬁe&mgmumgated to radio
trangbak gd1t 038 M@VRE, | B¥RNved §P gAML r
transmt period of that nodce 00{11108 EQ%& faq% h&i@ fs'@
di agPYRPHHeatngy mboyed mssRgeErsvellel iscommynisaerd b radian@ct# 188
[ nbouﬁﬂitherat’d)d'adlblhbdwm Dﬁ?dﬁﬁﬁlﬁ&ureAﬁ@l@%&é"m%alﬂc%nsohdate the
connuglgates W%tq IS radi o nodes over layer 0
t hr oUGR 7B 1000 gy Frgfe maessqgp thebisdberenfier copwmmpisatechtogadio
fr ormm:bdék on the outer layers 4 and 3 to the access
2.1 h
[001@_225611;2 AREER8Re HE il ARSI piioe Sxaiiple, baciS otied 194 219 196 may
commumcate inbound messages to radio node 199, which consolidates the two

separately received messages into a single message that is communicated to and
repeated by radio nodes 201 and 204 until reaching radio node 191. Radionode 191 .
consolidates the ynessage from radio node 204 and the message from radio node 184

into one single message that is thereafler communicated to access node 176. By
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the various nodes in route to access node 176. Thus,

for a nessage comunicated fromradio node 178 to
access node 176, the nessage is comruni cated to radio
VoRieee/dBdn1 182, and 184. However, if at the seuyes2006/81494
radio node 186 is comunicating an i nbound nessage as
well, it is communicated to radi o node 188 and then

to radio node 184. At this juncture, radio node 184

may consal.idate the s,a% con ents into one_single
o s STHRDE st ol BUP Tt (RO g s lentp Gy

191. {otfihhidhte Ak pﬁ}h@dsailm itsi d&ﬁgrlaﬂ:dtulahﬁmfmﬁé biiist 0@ leng’ch of
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b corBithiSa BOAES 1 30 a6 ER et R P Yol Bt
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nessqgﬁﬂ; e by radi g
odoq 3 Sherb JATTHR G Bedute w0 plsoRG e 04
node AGY/NACKs paseshiosding sespdnee ivesslagnse fip dm ¢ase] pbaro;onsehdated
204 apgsdbe nessage fromradio node 184 into one

ssage.that is thereafter communicated to

jngle ne . §
[00121(;0 ess nddd 176 2 gyw dart Weeewow) the gsesage consolidation process as

chl umoda/mlm 4in sRPNST) Iemalaidmﬂodmasm duﬁ@qﬂ réRfk Gme
nodae _Se f ewer messa
commvzhl %a B PSR YESE G\Xﬁ"fﬁq"ha ﬁ‘tg@ ¥%’|"§?lf°‘at é‘&f’){’tﬂi‘ea[ﬁ@?ﬁctde
tinme }19@@‘&133’@13 Zhkandesegrisha mdssagé hethe aes ddwet diyachode sigiag € the
|s n S|ngJe ness s
on ookl S84 it A0 & el DA oL IAF sl A8 Beciv by
By c Grpgvichieryadio pode dningdtagssiye tihe a comsslidateil mgssagesis eogetructed
W' | | cbﬂéﬁﬁm Ql@oﬂﬁ@g@e‘iveﬁ GELsh A0 he b sgqallgveﬁ?oﬁg erkﬁowﬂn%%p
correspondi ng respon In
t he @é’ére QF"’ea theo ﬁ@%ﬁﬁaed it ecazstrw’@éas thygeradfoo qup.l]:omm@cam that

I's achhs@MiatddMebsagh t@ﬂfeﬁgﬁt %@e&@&dmg@m@ alaRhbdlak sﬁ’cﬁvn in
proces In step 209, each radio

hode RBEL T H&EV &mt?%l 31 fhe C?I'Eeltﬁa% mershEs reoghey e pccfgyrode.
nmess agess ifvedie nsdeaes (I, 11 @dtideshiegdagds toryRtio ROgke 189 4nd 182

o5 5876 D ARRE i B ukpafo A it bin Bessases
accegsd ﬂmd dorwinfls thad:ensdh@tedamage td mdibonobe 19k nihich itself may
I_bwe\é@x{sol Cfiafe Cfamggg @&glvédsﬁ-(grﬁ." ?a%iov%% 9“4 in 1tspa1r~n§nu§1c%tloa time to

radi o no its receive
nessa@@$m§¢tﬁﬁstructed contalnlng aII of the received

[001 1@?5 sages AlshQEkk Bfcoiclifhe ENEes, %qg% foﬁﬁ;téi ofnf?mrgt:a?ien

Once the nessage Is construct e radi o no

c onmuBFivEsR Tadio perss oneclayes anartdngignifieptisiadused duertp dhefak that the

| aye h@ﬂerrl@ﬂﬁ radd04oaE it @hist Qﬁsﬁﬁtﬁ@%ssuﬂ;@ﬁackéispreiﬁ%steﬁd of a
in step 218, the consol

?re ss g:bc & rpéegbﬂégorteﬁfgy gxg@gggghalt]g Ep@ewed Because the mmahzatlon time is

constant for messages sent between radio nodes regardless of the message size, a

reduction of the number of messages sent resulting from message consolidation

furthermore results in a reductlon of the overall radio frequency traffic. -

Consequently, the hkellhood of message collisions is significantly reduced.

25




Thus, if radio node 184 (FIG 11) receives nessages
fromradi o nodes 188 and 182 (both of FIG 11) during
its receive tine, radio node 184 consolidates those
NEGHaGE86Lland t hen forwards the consol i dat edPORESRMFM01494
to radi o node 191, which itself may consolidate a
nmessage received fromradio node 204 in its
communi cation tine to access node 176. [00112] As a
[ool@sul t of Niedes@ldosbalidarign HRP IREOs ;m,imﬁente'urfa $ulfound traffic from

nitializi : di g
| ayer 5a Ped e PHAM et V3 e el B O CRupLEyme, e
t hat tdveess mbdph&76 ay eroup adlboundodasag& wpdther tthaa rebare tat cangron
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f ause the
[091Afh | aI i z alflﬁth is p ezt 22¢ offbe Brm%#fgt conssdidatine sutband messages,

bet weefiso aidivf? if HES11 CGRLE) 988 M adch ﬂa&éaa&ﬁn@g Rttt any
reduction of the nunber of messages sent resul
f r om nBEeRYEMesTAgERON AR RiCOAMOT iepteh ERSE @ nfaré@umgsexarwl%‘ access

r eductic@d 1 mdyRteONRS @htlit has & BdistheltbratilieRsés 1128 d6] éhd 258 In
Conseq[ﬁentl the |ikelihood of nmessage col lLisions
f

si gni ‘éé‘ﬁ‘fl?{"g}m}geﬂiﬁ@gl& the, gresRage R ek teggmon between Fadio nodes
PCT/ USB80s5/1 aﬁ&ﬁ&éhml{ldaﬁ)ﬂam]no&ewagme e@mﬁ@i roGia bbteBenfadfo node

al so [ nmen out.bou d t om access
node 4B fERHe R8s (5l el e ] 216 o 3450 BB EEREPn rowe
out bous det*trmaIBﬂ b:cqcc@sh eodedd§ else&acmdd%l mrecgedpoGtep 225 and send
out bo%ﬂéjumr?s%ﬁtﬁ g% H)e'Es &e@tﬁﬁtnﬂlf%ﬁtg @IO%@D thls nonlimiting
sequence In the 1 niti por t e respec

r out eseXaEle Feunorogies 48 dﬁtgrrrweé itaeyish hetween t@fdesthetmn nodes 258,
procesgffb260nsol i dating out bound messages, also

shown in FIG 11. In step he access, node

04 &ler ni nesAsrrmet AP Ly PGTSQEPE) oﬁ!ﬁﬁ’d 20 s Whigle sinelede apastepcting 2

commrboﬁs@uaa@ed mddskge c@ﬁauﬂng@nbﬂ it tﬂeﬁsgegmmml thé%&ﬁﬁﬁn rcnute
node 1 det er.mi ne that

o les Hhg v afs ot sastion f to o Terkath meeiERg Il R i
t he m&ﬂge, at@bir@dé [Tt cohsruato Apingle hedsugatr diolinodes AL 251 and

r2 g Si e 22%% {sorn qqm%g %g Iccgn%lrr]mgrgrgxﬁt { %icn%ﬁcgﬁ)og%ang %he d%:gvxilggmessages and
i ncl udesainiagiioptenddersh oilis indidigyal aded 288. | f no common

[00{110 te ' S %%%%@%9 ba)éce@scl%gg?gd;%qgneu%g&es thg gon@tﬁﬁl@é& message
uncon @éﬂng wtce@mnwg@g‘@hm}a agoprling dashjsmarlingting example, includes just

Howev gjdio h(ﬂietzrlli SwWRAthd ﬁ'fbgség@ GeackRX HERhE of RO TOHE, &S in step
are determned to exist between the destination nodes

258, Bbhe nedepatshgend phife qenjmon seiis wplits Shreonsplidardmpestagg into its
step 2aGinaliésedped, A6 qud% 280N Itnksy €ddioNhda 24 € QEpafitds RS faessage

ggm S Conttét 01'n 1|'a91% node ZS%f ﬁ'grrl; ﬁlerlr'gn?asug ge gontsoq% gn%é’s?gle tIor radio

nodes 261 and 266. So according to step 235, radio node 241 separately

communicates the original message to radio node 258 and a still consolidated

~ message along a common path to radio nodes 261 and 266. 7
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along with the remai ning portions of the route for

each nessage. In this nonlimting exanple, access

node 176 constructs a single nessage for radi o nodes
MB2009F860ANd 266 conprising the common r out BET/US2006/001494
descri bed above and the individual nessages and
remai ni ng routes for each of the individual radio

nodes. [00116] As a next step 229, access node 176

muni cates th onsol i da
oo BT 3465 G S SR AT L s 2
ex anmphd266iremdinschosso]idetad betraasmthﬁ g & cgmmon Wi enchtribio ﬂode 261

nmess %&E%d'f a]ﬁ-ﬂ? Sis E%,gxr&f‘q %g 25@%, &?JE Tﬁaﬁ’edrxﬁéﬁg e 1sa§)rdn{hmcated

ste p common route
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as require ff? 9, consol i dat ed nessag En
i s c@vnhisterceni reepsagas whigh ddenty é@ﬁf?ﬂﬁ’ 196 B8 APRFAPT OIS piinel

231 'i'&ﬁﬁfekl@ Stk @adioqm@@fé 8b1d R YereAland Jabesveracuoﬁ&nunrcadm GomQakEo
259 splits the consoljdate massa

“ndi FPInEP rRaES, [ 5108 iR el o 5%‘5‘3“5&%%* dpplydes the

t her @adréepfingCROBLHBHE & aeﬁipéa&r bﬁfﬂ:bx@wﬁtpdxén ﬂﬁ]mten&e[itﬁg eadic3node
and the

the Mm% 335915“111{}35? & ,ifgm%dga&ei}' %%lv %Ie&; € ige messa eV\@l{hgls th n
i n stwafting 236ceivathe2BEsapd ackdr@ng 3 preBipurion®ol i dat i ng

[001 &it bound AJED ﬁaﬁﬁg lﬂanexa ie 1ff ﬁsﬁk}o N1 e@%tsg lnﬁ&e ‘f’%s tr&@ﬁxt? @n

duced OfF ‘even d, as oppose access
node otth@udmressags duidrevded &or e&drﬁnoéw cﬁntl'wl@b hmrr% & fregiosfaute

:rgaf 2@9 P %‘-‘6‘% gﬂ Bﬁssﬁééqé &Jmnﬁﬁﬁ@t@d ﬁ‘éﬁ{ %&c&@%@ 176, to radio -

he nmeSh net work may be confi ured

such npdetL.ttp gadioigide 24He traradiigie dét é’é"( the‘hﬂ‘%i‘“}’ i @P‘E@Bﬁ“ radio

es S a8k s ifkheldd S kddloynddb @55 # Atk @ maﬁsreaeﬁeemammns
or as a final reC|p|ent { a radi.o no

det ediemafrdior sedsi ¢&7 nci9giseinlevest 3 ofdior Bofle 2$ d‘fag re??&’ae*he

two Qbmrﬂﬁlﬁ@rlbzﬂﬁ@fﬁs?]did fsiend? datibh Gthawise Sitteridod] @or rafivtinddl @53.
e incl.udes. the erc

o L B proamsion i R oL HeAiS pfHR S Adpefoes

node it isahe inendedrmipicedor the icompuatiictiex. y Th@c eaﬂwe ﬂaindwattmg to

exec li!écg'vé ﬁ]lg cgﬁﬁéﬁ&ﬁox{ 9&3@8‘&1 tlm%m repeating radio node 253, radio node

255 instead proceeds to execute the subject of the communication, Thus, radio node_

"255 essentlally elevates its logmal position to logical layer 2.
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waiting to receive the nmessage according to a previous
route. [00119] As a nonlimting exanple, if in FIG 11
access node 176 transmts an outbound nessage
FHPeYEBEILf or radi o node 255 on | ogi cal | ayePCBUS2006/601494
previous route may proscribe that the nmessage is
communi cated fromthe access node 176, to radio node
241, to radio node 247, to radi o node 253 and t hen
001200 oy 38 el 28 iy P s piicntion from raic
t r ans Aeds S Dby insfendreragaidéshat the éntddst revipibods, esdnotharyeniindiing
radi 0enRER, l%éé r}Mié hssf GOIGLER 1154, rAARIABAR LS AL O % £.0ML ot e
radior

radi o node is otherw sé | ntendé
node 2@@“““‘0615% IP é‘@%lﬂﬁ"r‘w& redienqde 2A% Ry Fiteseept the nomrpauticgtion
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4, rd¥fo tEPngayz ﬁﬁ%&% #9 pand @ﬁtabrm, @wssagm dicating the condltmn

COoMMBince ah alafn cdnditibh inSy hdppdndin o8 subEt@inaﬁy BIR&G0, 3RPsaliB Yime for
forward t he nmessage

i nt ercept the ni cati
Lo ¢ 9651 Gt B PO REAR bR fo i (g mosages
recei smmmaimusly r a{mva,sme Mnakd e&mm@&ﬂa@olﬂ@ﬂﬁr@aﬁ@ id¥MAik4 Mularm

is a rev i cati on
Thi o B Mot cEl e R AT e Btes oS b ommon
tr angﬁdltsmdmnﬂﬂl@mpwsﬂmdaccess node to the final

[OOIQHSt i nat 'A&Eﬁrdlﬁ?l%e ?g?‘) Egﬂlgn @HLGSSC QM%I&’?‘T]E di 2B sets

hi s manner O no rove
ef fi dorfhssie in Whichhs ﬁadwetodﬁsrcnmmpmm@q@rmmedmm itothe access

node siodf 12188 $1G. Ne tANREH ordDin bRbedsh $20, Jacﬁr?aﬁlo%dg%ésg Hgtvggrk 10

to regg iize . and report various alarmcondit
such® 1%;6\}68?1“"8%%@% llowing get gf %?Pﬁéeforétsendlwvémlana pessage to

al ar mcesnadié in nrnaétépem Sthé MBI Rbe MaRilP aRQdRShOhladEbhGBS,
coupl ecplm e ggg tﬁw@ ttl nce, they may each attenpt
to sénd an? 0 g!fe errlie BIERaFS B lam gpeesegs Bpluding the
Si nc elaramcadb andthemude addr@noﬂmeﬂwﬁ@ e4dicidode.Or

bst ant I ane tinme

o0t e A Phepp 8. B8 koSt s TR TR ot et bl Ree 4G 1 of

nessﬁge@nmlsllmm timeBesihefor ety mbelpttdfalms:&ssages from higher
co [

co IaEP R hols s ittt A e BT oG BRe

messages nmy create enec ness
- bet W@@ﬁa@@ ﬁﬂdj:nrecelves such alarm messages from_higher Iaycred nodes_(in._this_

nonl:mxtmg example). Once all of the alarm messages are received, the radio node,

in step 251, filters all of the received alarm messages with the same alarm code and
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radi o nodes and the access node. [00122] Accordingly,
the large scale alarmprocess 240 in FIGS. 14A and 14B
sets forth the steps in which the radi o nodes
PeEhvi78@i e al arm conditions to the access WOUES20@/00f494
FIG 1. As set forth in process 240, each radi o node

of mesh network 10 of FIG 1 inplenents the follow ng
set of steps before sending an al arm nessage to

acces Ssaﬁﬁdﬁhels?amﬂ & thd E]stggé]prepﬂég i Qe 941nolg§hduﬁ' e 1ﬁ>lte!dythat a
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renor ks34 R BAleal BUARZL ARt Rl ol g peived
of i twesgagpmiiéredhin gep 25 lrmndl'theurﬂncﬂtﬂEs ﬁleSe&trJiﬂteﬁ dddfeSiePlin the
of al g5&pafm %ﬁﬂigﬁéssiéa% tﬁé &H% 4 c%x enad 15 e%:g'ﬁn odes

Otht conmuni cate w A ode. In
[0UPH, 249, Oncpall pifhy Qﬂ‘dliﬁsﬁavehav@hﬁen mebdfslum:the pilepareth alvein SRgASE of

from mteghﬁlt step 269 Fqu)f t gcfngesttﬁ’dt the rec@f\)/gcl élmnt lh&gages fr(an the
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i ncl udeselidationsslimingges eeflisiens that ows Oﬂnrwme)cclp rie percest of a large

| i s
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nessages, Br omt he devi ces are

ered
di scardagne sflar r'%?&ﬁa%es %wgllﬁfeﬁé}f thee ?dé? “‘\ﬂ%ﬁ quchighgyy orglas dayers into
next owessingle dr jusbarfawnivader cmmesvages @6k alatMCofditide. Pilok).-ss 796 also

t hat fef Q!ﬁﬂs(?n ngg%ﬂnfﬁﬁ? %\%raﬁs C{cgt} Igﬁaéﬁﬂ )iao%t:shtgat are a Iet tlgatlt'ansmlt

the radi o no ere
cons oinfaietiog to aghess mdedd malgae:vam of4 lerge 261k alahat h as each

t he ad d
1 1;2 ﬁ]e i dent 1?123:? ig’saar M con t's }Pﬁc}ﬁkork g%ﬁ%gﬂdm%g a°|9 &8 3?4 r}gﬁ and
this Prosieddionedes op layers 0 t!goqghﬁr duthisednlimiting exireple, iradicupdes

of t hegs, 27900831285 1287 289, 4o 2dosN8ds, Q!)é 264, h&‘?m experience alarm
transm‘z‘al ons h en at the same tine

consofPHAMSoH whitshtialy the semF | negpd s timsatwittriny thet fresetsirsined
‘occurdeviatiérhef tid@Sfentidne@ aboRé)J 8n this case, radio nodes 298 and 299 transmit

alarm messages to radio node 296. Radio node 296 generates its own alarm message

~ and includes in it information from radio nodes 298 and 299 that also transmzt alarm o

messages. At that point, radio node 296 discards messages received from radio
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scale alarm which may otherw se cause the radi o nodes

to attenpt to communicate at the sane tine. In

addi tion, the nunber of nmessages transnitted by the

VeQIRao6Hm8elds to the access node 12 is signifPCEUS2006/001494

reduced by having each radi o node consolidate all of

the simlar nessages transmtted by the radi o nodes on

hi gher order layers into one single or just a few

nunber 2

al'so 1ol PR 3P ER R B O ol BOE85 g noce

r adi o S dessivesihe alanmemegsiae and) listena fier reny othprrﬁﬂaymnmssagm dering s

acces Y r

(001265 A oy ol Bpin 18 pvng 1] it ) (eGu Tato node

conpr i ‘S FopmuBeatessits Hememosae 4p dadioy8adsrA78 riter lyding ée gwn

on | ayigfofindtiod, mlﬂbl'g Rorfmudiéhtds NinSalf@iN inks¥hde! ROra862HN €378, afier

radi o qF 78, 279, 283, 285, 287, 289, 291, 295,

296, Zgg '§Q§°W5W@”§@Tm@§ﬁ@4|ence alarm conditions in
[0ERTst ant i aAtlthe saine nﬁm,rm tlﬁ:ﬂlidnﬁldltlﬂé e:tamme fatlb thbdeB0ll Rémmunicates

E) Llegeggélg}rﬁ]%gs %%/ }a 0 nogeég5 wlg a}rgeh Sﬁ,?atd%bnoﬁ%%gr% via radio
- nessadede 2. r Miew rad&deod@%S nikdore foronlier 206m gessmget dEing its
[ 1S oOWmah ARG A e, 3@%@9&4%.% leha b rdd ta [T S4B that

fromradi o nodes 298 an al so ransm
nes s adisdudesgn alapyp congdifion for redigpode 28 d dhupowdidingdssdsa sommumcates

NESS agRS alkef &nMiEich {0 Qb 1 98 ddh R ?aQngeﬁJ@éﬁ%adm node 279
PCT/ US2006/ 001494 nodes 298 and 299 and transmts an
al ar mCRBGULigptes {3 alpgymessags fndadigrode R%%i 0 node 285

[omzRei ves tUpen aicamg ARAH A@Fsa@ drobn S8i6 MSdds 79 ARY 288, Ao node
al ar m.gessag

t t
Upon ret&rVi %ﬁ uéw'g%ﬁré’?‘ mﬁﬁsﬁgre%'é'g Ié‘gﬂ ﬂ?‘%@ﬁ%g ecgd‘ the radio
285 condes nientihebabotesin d’ueaﬁassag&mamaeremr c&ﬁinﬁmraé):@ltﬁtozicﬁb node
af ter 278 CJ\HQAtggm Fﬂ%m We 2+8rHIS%aI‘ Ir o%s%ge eaeweél_}fgpm rg?‘f‘ é‘?des

conmmuni cat es rmmnessage
i ncl udihand 383 apdviransafity rﬁwamnglmalmt mgsbage tq SO&R TipdeAR76t hecess

sane thhde276, Rpbd) 're%elgfﬁglthmafafnﬁ]g:o aéasssag% a@dﬁ 5@@9%0&%%3

conmuni cat es an alarm nmessag tor
‘whi ch F§e8emizst thal theglamocopditipnis ﬁdﬁ!@ spg alpimysensed jop deterirdat each

287. \Ohmorada@dbes nwele79288, mmﬁgm iﬁfzs@ti%f%ﬁ' zfi)bnand 301.
sages rin i cation recelve tine,

[00?@3 ei ves g ° 3LaP H?‘ﬁ%%é%ggua?sﬁ%“i‘aﬁéf’ gonfigered '@8@‘?%33( bfoadcaSt
i ncl udkes: skad adiabiake endi m Afiofnddes bAME teSO#BNofO 1 Thul NS access
radi o ncpde 283 muni thi armcondition tg
o oS B S PR B e o e S8 M Retion
279 owarriritgidse A ldrg sidealaim blmx sy be tsp‘ht gl is@rerad dﬁssig'és ofa
1 0012 RAMDRGPLAL 0Bl D58 500ER L1 BIEAR S
nmessadpperingdschems el sommurigatiorh Gmaﬁdschws odes@ibkd tabeve may be
radi 0jmplemented to broadeast these messages.

_ [o0130} FIGS. 16A and 16B comprlse flow chart illustrations of the process for

commumcatmg large scale broadcasts throughout the mesh network shown in FIG, ~

11. In step 307, the access node 175 (FIG. 11) may be configured to generate a list
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nodes nenti oned above in the nessage that is

thereafter comunicated to radi o node 276. At that

poi nt, radi o node 278 di scards the nessages received
WOIPGT8I0d nodes 279 and 283 and transnits rERURNGYIEI
al arm nessage to access node 276. Access node 276,
upon receiving the alarmcondition nmessage fromradio
node 278, recognizes that the alarmcondition is a

a6t Foaes Sl GG gufley LS5 s " dpnd sl
296, 1iRIBces2BPe 1AeiBA! ifs @asEd|comMmbnigasion Sime hertemmyficating
this thl;Cdmo odESon ze§ %x%frdd %09%241%1 @f(lfn Ilef‘j %ttllla‘( pomt, as in

br oa arge he radi o
nodestepm, the an@g&pqdeﬂmrqasmlmﬁhﬂsﬁrsttmpésaa% E‘et§‘§ listy Weridyipgaipe

r eMDL, &l YoaltRGSARERS %&aéea@a@er NQ@gioSnolié RAVRA @ay@rr 0 $&BRes the

conmmuni cati on araneter tab
bl oc leroggspstipad gﬁrfpnms the arrdigsfien éPe“Hés@%g%@g b by t Ol%?e{ﬁ?l’ﬁ%?
al | oyRreka ,Zf&hél\ﬁﬂbs@z{gelﬁ&ynot HeadbRes RAEEAITYIratlo iydelE Thus, in

radi o n a cheme d co ni_cat
i m AP 3t Sﬁ o 2 i AR Ry e STRD G e b
br oadeeistd. tllﬁe«s,ethmﬁmag&szﬂrl [0 30he FleSage it Gip e artidhkes no
conprl e fl.ow ustr at i f r;
ity g By BUEPRACRA Puald sBIERES B g Rle te
rresh rrmmkmstbmmeqewetizl G 11. In step 307, the
cess n E ol d, radi
mlﬁiner at e%gﬁ'f &%ﬁlﬁs%ﬁ%&%ogﬁ%%%ﬁ@ CT"Ih ig%%% épe(}){gcuteg e
of magdragél amilayee|Oy waite otk ithed trarsmissiati WEe alwy parives for
br oadgashnicalile Bv@cﬁfratdﬁfnodésn(s&h%@ radfdShodest 138 aa& g€ & Flgdﬁ) on
175 waits until its trgqsmt comruni cat | ondtl%% 4§ )
commiHFlafs Rgter J1% AViea fedrmgiidanegmr Z1ugs: 1§dip 2opee4 han layer
radi @ the dReiddilthé iﬁes!iaig@ancﬂ-ﬁait hafbech D&t aﬁ)fa) l‘dj)batera:sthb Ipast Xthems

312, 175 t ts t
Tt v RS Tl R PREST SOl et I
nmessdfe. hf@der Radi o node 241 on |layer O receives the
oadc ast r t I o
[001% i gger e d& Er cc{nﬁ)%tmg g eecbt %ﬁ?/ ex%fl) B nb&eaiill M. I%@?ﬁ 'vJa{tsqutliiﬁllé next
has rretsmal Tm@yrlcweeﬁl thtewsw e@ﬁeﬂyﬁ bwisoaswe dep 2241 Inﬂ% 426,
in %B&Qhegﬁla%snﬁ ﬁl‘flé ?KNH-Q:TI fe gc%@ss ‘BQdel 19¥ 64ginfd, €& ﬁ&:{@z& f—‘§n layer 0

whet her or not nmessage been received

the rragsms ﬁ@vésaam@clamwﬁ@s pade Ieanshigh mepsagy *epshes&%o node

and take8nd'Re nfeb'sfaéé"'ﬁénﬁﬁ@ﬂ | B AGK) net t.%ilﬁnuntcﬁted toxdlé Becess
node 241 on | aye perfornms the tas ?jfhe mess

has Aete Heamlialee @ﬁa%abmmm@ﬁa% VP recpiy Pyl o

I's, inbdd &1 RCHIGON)icAdiyend el tb&edﬂhﬁbrﬁﬁﬁ&&gﬁaﬁls nodes on higher

execut eg c{,ladl 0 node 241 on layer O waits until the

t r anSHPRSPUM S e TXMI arrives for comunicating with
[001333di 0 - node steffssA20 ndi33 11 thel ipdcese thaspetdd formokdeR 47 layérs Rigt@r than

11) Qarg(er 1, wherein the broadcast message is propagated throughout the mesh network

to radio nodes on the outermost layers. As the message propagates throughout the-- - -

mesh netv;rork, :eaéh }adio node forwards an ACK message back to the access node

indicating to the access node that the broadcast message was received by that
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layer 1, as in step 319. Wen the transmt tinme TXMI
arrives, radio node 241 on layer O that received the
nessage and that has been used as a repeater in the
pex0060Meur s  (where X i s configurable) transriisedsiel494
nmessage as a broadcast, as shown in step 321 (FIG
16B). [00132] After conpletion of step 321, radi o node
241 on layer O waits until the next transmt TAT
perio ce 7 eq i p

B2a. * Pakii 8 586 CHis BRESs SOl i bS8 hoge 17
acces gecnwﬁeﬂtqfq Bedsenss frgm cachof the 1adid aoded in itsmekhnebrori0175.

[ooig4ansnits Q m&&a%oaas&@ d9nd ﬁemgctﬁ&s&feﬁpﬁl% pbtEr A a

massagetothe radio node 1 ndicatln € Nnessa

i dent iPRfEar radignoderis ifpestiay, satey MF%@@@% atchf@l%a@é datigry

node lekGitd AcH ﬁﬁunﬁlﬁ:abf b h@hli@ﬁﬁﬁﬂ? %ﬁérgeﬂ%ﬁéﬁ%? cWBhR power
recei ved %ﬁ“tbmaﬁartl cular r node (241 in FIG

11) ofPYHy grst hefery pee F“eﬂ?‘g&dcast to radi o nodes
-{00133] hi gher Newmunhless dtlis besyidlke o exftdnd ﬁﬁ&k‘e dﬂbaﬁdi'ﬁp@wﬁa'dﬁeﬂ&@ when

331,

o ghe B AR SRR Sorchod R B AL oo AR g B I i g of
pro pagusfettwdnk Mjlgtﬂodt is arhadtemetile embbdnmcﬂt of the mzsh retwioldefFI1G.

on t h? ‘ﬂ%@s’h'ﬁ%ﬁoﬂ! %ee[cﬁ'ess (106% Jﬂfls @'ﬁlﬁ) 3@ vB[ogpﬁgig\%g'red I(‘l:PdBS

t hr oughout the eac node forwar
an ACRD fRyers é@eLba?@ﬁ LPO Ill H@ d@m@%@ qrehgdimenty oty diei &g pewered

the apERSHIRONACH Ratholvh8s ME SMEHEASEd H0RASS A88 2¥\Bio node 344, are
recei Vl&“§$¥5}é‘ at 31 WD 2006/ 078601 PCT/ US2006/ 001494

parti & BFten AdEgReatets The ACqomersd radiopdps{sych geredieprode

unt i | 34d)erraipe @Rhsdhesl 6n Lyds adREMINUE Fepthilhs TRES AP RS alceRMode

each 3{ th({e g % nodes in its nmesh network 175.

[ 001347 KSHFHIFAR0E above, one of the factors that
[00B6T ect s t hathis aleuatineiibedimofit, the bamﬁfyt-poﬁwﬂea hodeadildh affad® node

di
hlsslchgﬁﬁb@é& %Q{ &a?l!enesc‘l no ?s a}esg%@g? ﬁ}n 6"%%?8 rggfeatﬁrs In at
whi | eleast fouet h@hmﬁtms g@dnﬂ!mtﬂtm:toyfelonuntbonﬁt amh qf dwelrattery-powered
sour C%dfo%%&’éstﬁﬂi f rfo Aoﬁ@.% .35’35. Y, @Qﬁafc Ef{s& '&(F}r}%dﬁé’ﬁod& 346.

[00135] Nevert €ess,
li fe Bflisgualified ﬁoxwmme@s @lé&pﬁ%@sawmbed phoye. afrehayined power

CONj URfibP R W ke AfoPRIBY @.ﬂn&taéih@ BORBSterd hfad ad fol Srged
di agr mesh network 340 which is an aiternative

enbo dfﬁﬁ’ﬁ vehpn leyers, aidlg i B‘%"(ﬁfﬁdl%’oi‘ﬁs syeh@f radip nodedfpgh
[0013®t wor k 39,&11 bamﬁﬁﬁwdf&d@dlaﬁé’del Such @bl pddedndde 3&4@% Qdhiighéd to

ower ed nodes and, L
PPt o1 RPROSEE Aty B! Rk is 4% boRE et il S4th g reio node
nodes3i4dwhiceindisglparsltintvs naslintitieg @tambde, mﬂtaay-ﬁ@iwemldﬁﬁo nodlescd36,

?:pcrag?def SAE[‘%%E gi’i%ml%\{/ﬁpegw g\clﬁgednn% !,é%(:otsnluI gféy?rgd 5§ even

node though radio node 346 does not serve as a repeater, it is still able to communicate

with access node 342 via a repeater route comprising radio nodes 344, 349, and 351.
_ In this way, battery-powered radlo nodes 346 347, and 348 act as satellites for AC
powered radio node 344,
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344) arrange thensel ves on | ayers and construct
repeating routes to the access node 342, as descri bed
above. [00136] In this alternative enbodi ment, the

B 20e6878¢9dwer ed nodes, such as radi o node RA/SANE/061494
al Il non-darkened nodes), are prohibited from serving

as repeaters. In at |east one nonlimting exanple,

t he power nunber for each of the battery-powered

00{3% i o nodgis fhjm s radi o node 346, n&y be set to 0.

I that casgin ﬁém? inniting S¥amele.3sAC ppwere radjn apdes mey maintain
from &e&’ﬂﬁh@@o@%véh dERe gt ftlme?e& deREkH B8 aRPRRowd 8 FIG. 10,
havi ng a e radlcg nicsdes ca

t
ot voind iR ope BRR g s 5 i e "CHB B D n G bty
| ayer powegss! ltadhe né@Espomie ne tadivottes 346 ciekasip r;ﬁﬂd;di)caﬂjadﬁtl injtiate
344. W?%thfdé% tﬁé\tlre WQ %\gﬁ{o%greé %qio%ogeol%?éater ci’llcéltlil gns

radlo noae IS con gure
with eee isciadip nefle 34C ﬁ@w@reécﬁbm@d radionede repsatern3ddsreceinds dhe

node me}&fhb e tRRGRE B&h Xh@@ﬂtelg'boﬁrgﬂet? re{ﬁ%nh%dg' 3t4% %gd forwards the

exa attery- power ed i'0 nodes 3
348 C‘Bﬁ'ﬁﬁ% %%f‘ésw F%ZAC power ed node 344 on | ogi cal

[ool3ayer 2. ﬁ%@uwnatiwaﬁmanﬁeaﬁ Ia@ sﬂb@ﬂqn 8D 16088 bRty BRIOY e
till to communicate Wwth

as a sfepeater
acces® ag% c?gw%rﬁ‘h“‘\?i”a S‘Eﬁ F%rﬁglafl%qe 3 utaX be ey extendpdr dhsethis
nod esmﬂaédame&ékﬁay eafedd b time fdrrbatiddy Seplabdment) Vhick iy BO Weive
r adi o g@agg and 348 act as satellites for AC
owere e no e 344 32 WO 2006/ 078601
[OOIWI'/ US2 00860 18Li4 8 4liagfa@O 384 tiphd mesh inetwbiths simiflaxntb itfed thésh getwork
ex anpio%f FI@ 9 % éﬁﬁf&%‘@ gﬁi eﬁcﬁg}s@m@?adﬁldé@é TR, rH( aM‘%lengmorks

recei Vi ng even ur| n , as descr
aboveé3gné agud rﬁé%nnamreme@nt flgee S@ﬁlﬁ‘@emﬁﬁbv\vtworks that may be

CONS Wepdrhyhitaltss séb@ntatea Midn® SHE &tr dub %r@lea NAFEF the same network

Cons;guent |% atter povvere radi o no es, SucC
as r d4PGVREHEE sb&@( to SRS &60 BEPISoHide arenynetndk 35%.t sugh es the

© communtesiet |Mﬁre\spactﬁca1lw bestr @wﬂe 85V RayNnc DAY £6est AleQind a
node re& case_.i s radi o_node 344

as stPAf ga”\‘}@ “ﬁd%FdT"E‘n}h aﬁeea%fpéla'e%.m 834 toplimitipy sxample, a
mess ggwert widismbtert ethuf, ropdwee ulilay inefeys- PRBRHRE cbﬁsﬁh@non and

node r t he e.to ac

(007 S8 p e ! B 6 o 05 RERID AR AR S5 Bk T e
FI G perfodicaly coramundgales Ipover @hsunipion Bab te thy-qocase nedt of mesh
node a b

ext e‘:]ngté\%i'kci_llﬂ %hl()ﬁ ItRennﬁﬁgardgé%g ﬁ??)rgrlﬁey&'ex ené\J %f com%numcatlon
for Bigks ey grer @‘mr@e@mlﬁﬂ in i atthverdd) ki, dx pridesarepenetwark 359.
| ar g&eRBSIHO riﬂlW% covjp%]té qaideFa!rQnetjw%ﬁ{ §59a¢m€I LAY rré%g‘vg fhe data

nultlgemss netvvorSS|m ar e NEeS
communicated by the access node in mesh network 352.

[00141] In FIG. 18, mesh network 352 may, as described ébove, be associated with
radio nodes coupled to power utility meters. Likewise, mesh network 354 may
) mclude an access node with a plurality of radio nodes coupled. to_gas. meters in a..
dlfferent geographical area. Furthermore, mesh network 357 may include an access

node with a plurality of radio nodes wherein some radio nodes are coupled to gas
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10 of FIG 1 coupled to a back end systemvia a w de
area network. Mesh networks 352, 354, and 357 may
represent three separate nesh networks that nay be

Juoyoeppiotal | y separated from each ot her butpyEUS2006/001494
part of the sane network conmunicating back to server
360 across w de area network 359, such as the

Internet. More specifically, nmesh network 352 nay

i nclud | [
hi cHoare SR FooRat Bt g Loty B SR dobplel gl i g
poweralletpiait of meshatteork 35hus, the power utility neters

(oo ﬁﬁns € POvgf r%%&ﬂﬁ 18 %ref&pﬁ?‘w &%Sl@d fohad tyﬂ@&ﬁ.eﬁs@r or

€ access n net wor k radi,o node

per i ouee devicp thedpevidescerianal tp BardiodsA B paBRiGHRgafagpack to
the %‘%@&% 108 &or thmﬁﬁstﬁnsnﬂﬁfow fhe sbpver 38AcEdRs wide aRe Retwork

f or war ded a nunber of  compuni.cati .
| i nks359 a§36%@t681atﬂo’1ﬂg’f’§‘5?'§i AR OF F‘Ofﬁﬁ[”&‘lﬁéadéqw‘ﬁaﬁls%waﬂe'
to W Gemay aido metosaldd B58 acnidr wash B360 pidp lok lochat device to be

ot & SOt n i, SHER) CFhPlcted Bom HikkoMtel SERH 18 s
352. wi0Oardd hetvorkRSEmay e commbnicaedvio ak a@g@ 1P | suchgis in mesh
descr iRt SR onBiuRNOG LW r%cl??(ncfd@sdih%em%rk 352,

coup power Ity neters. ew se
[001A%: vvor k 3¥eshmatyvork Bt avienefimiios exmplro ay \RP cpuplpd fo wide area
Pl ur alefufoyk 9o ﬁ)a\sdiraesg %s‘n% a@&%éetg tovleP 486 umlem@ aemoaﬂgured

di f ferent geodraphical area t hernore, net wor k
357 rﬁagor«ﬂ%me%orahoraw@g% stapdigeds anPRGPL ardmamr@rli ip {hegyt would
radi gmbRJAas a Whe RARRe, ﬁméa@wa@sﬁ&eﬁomlmupﬁ@dmkm wide
gas 33 WO 208@4 601, P | US2006/ 001494 neters, .SOne .
coupl &% Helrasf dot pre dnmafiadies & WSS POmBRRICRiRT SRS, e 2

wat erimpRnettsd bytdiver\366 magpbvide Paitdlespéonmusiicatiat pathrth the adcess
[ 00142 Tthe %a%o gles of FIG 18 therefore may be
R 1) %

coupl of sensor or other device that
[001p4Jovi des la adiligioalto saver [$60,r @uelico nwoal eorhymtert 36RNIOH czy i alg be

dat a J%ﬂ;gé% L9 se%gro%g& 55 aRHE G0 dafd! LAIBICR ln{ag)@é %izéégﬁol

to the erver across W de area network
al t erapplicatignsbodi nent, one or nore of the radi o nodes

[001@§] Shown fg Fd {$a dlaér%mrmo PdnSRerifart R Rbe hsOhaWn and desoribed
actuator such as a rgpgwor ot her device t

Cont Bl this discipse, Qpessiopianar GHIA; e, P vqul %}bﬂ%éhaf multipie

ConptﬁoﬁﬂguSa@ibf(se bnd3 GplafhiaflEds OSSradial ﬁiﬁesﬁlﬁﬁﬁ sfffcosdd HbOthis
comuni Cca an access,.node _ suc as in E:F"}f’ s a

net vvo‘ Rolraon 1§ BFfe@&rfPP'd}P’lt%ij‘a‘BPr‘ ofgue Fpfhdmpempion,
node SnohlimitiRs bxanpteMardio @2 37( ﬂ@;&%@onﬁhsdd afaha\probesb 371 that

as a nonlimtin CHDJ d,o

et PRyt Ak T HReiee TR Yl BBl RS A bl Shors

whi ¢ handeapplizeti@osfetifjc seftivare 378 may be contained in memory 375. The
application specific sofiware 378 may include one or more of the processes

described above and shown in the ﬁgures

T00146] ~ ~  As indicated above, a radlo node may receive a signal input from another

device, such as an electric, gas, or water meter, or can send conirol signals to an
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according to one or nore wreless standards, as one of
ordinary skill in the art would know. As a

nonlimting exanple, in areas where wred

Fenep0e978ei on | i nks to wi de area network 35BCEHUR006/001494
unavail abl e, a wrel ess comunication schene such as
that inplenented by tower 366 may provide a wreless
communi cation path to the access node of nesh network
354. [OO 441 .1 n addition to ser. 3 ne or nore |
conput&? *‘313&',‘:"‘1%%&1 ﬂrfﬁei“g?tscga%&m i?am? 8&13% Agfotdinglysg gignal
for aSS¢C&tmung:aﬁed1 frokatdavico3 M9 aa thie ditterdiea 3§05 fos pﬁﬁﬁmﬂ@h}t ﬁ:ﬁécssor
appl i [ 0 F of
exean%ZIr y%;?lgla ol %@gllsaos’ns& %e\%m%a%ﬂ“%?éveﬁ%i nhmh i trFﬁeg’e and
di scl drgupmit comn‘emi@itlom witihethey raslid kdded amdfohen acéss wodslof the mesh

know h&%rlé’@tﬁatnkeﬂha%srlconf' gurations and inplenentations
radi o nodes may suffice, and that this

109, ‘{7[1 ust r at F8%r 30dS Aprimjting exemlaryidiagia. of eaApks nofle thas shown
such laﬁﬂﬂe@éﬂ%&l Althi® B}sclaalfés Acés fbde @9%‘] domp;léeﬁ O ;g ?1“59\1;75‘01- 395

radi o node nprised of processo

{hat *UBETRPEAPLY ool infelece 357 pite e 3By Tlude a

menor ypediting spmemptet ahd RgplEtoh CsFecld softwack P! 'AQ@Jsé 951:1& 12
be cont ai ned

speci Lif sof

Tﬁe appfll cati on %&%F??%at%?’f“\‘l\ﬁf’aéesfﬁ@“ ‘}Pn%ﬁéﬂ‘t (‘:T’é‘e ‘Efﬁ‘?re
or noradiogfoddshas shovode §Ee49. dessmoler? eﬂdﬂﬁﬂtﬂldémﬁ it @aoRn 404 for
the f E&Hﬁtﬁl%catmg[ Q\Qllg’wlde%ea Dl FRE S w%ﬁ Qne brdlgore %gwceg,us&l?}'l as

may receive a Sig rom anot
as anSEé\[eééQOrqseho“@algqugiS vvater meter, or can send

ooment rol  sire@lesh hddw
el US2006/ 001494 %}Etdﬁéa%ﬂ%eﬁqb\%%oﬁ{w’%gqg‘élgm?“éedr .3 Nty of

as delrlsmeningons i gddition tpgathoring Jpd fieel wilityanetarsy rM!Pre sppegifically,

conmuinbtesit & ehefelyOdBlIE M 882 BA? a tvéh g‘e&hﬁ'ﬁaﬁfcﬁgﬁdls%%teﬁ Heters
processi ng b rocessor . 371, i 0 node
i ncI udés™ %Y—O %I’E Eln?/tgf’r ﬁ%_mm PRAVEYY hecmwlepantethig push data

t r ansfior 2 cowmilindatiai tb Gie Yaridut Rdid bk viaalkh 8ccBnda@s and/ or

f I h t Kk t .
10030 247y AT Sy S one  F (s Ry el dy e
an acurdgting g deicds2and srelgthd iformaiiveh idaseil |stm&dszgﬂagé hiAs described
di scl 4B, fetail Stor&s 3rd &ﬁ’eg gorr]lger&é! e ggges%ﬁennme enlgrﬁe él} ?%ngmg

processor 39 that communi ca
397 vitricie ipdriiafedniss mmmtipnnaysspmalomethahe sabpef-atibusgeoods

syst ey 48dmadigksappl i cation specific software 403.
cess node 12 includes an RF transcei ver 393 that

1001 ymuni c ot B3 Aliiting example, BY3. 2Miis p digremant arrefpid deperiiéng store
nodes{01 asvisd @itidus dépdrinfents Wthm%&@&é PRAQ2 12 @A of the retail

inclu n e ce .40
gorc 4(?1 c»fj 1% H gep%tmg t%e posmomng of various sale and other consumer
related signs 405 throughout the retail store 401. As shown in FIG. 22, signs 405 are

distributed throughout the various departments of retail store 401 in accordance with

rmc:ples and methodologles conforming to the sale of such goods. _As.one of. .-
ordmary sklll in the art would know, when a retailer elects to put items on sale, it is

not uncommon for the retailer to create signage, which may be, as a nonlimiting
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comuni cating over a wide area network 359 with one or
nore devices, such as server 360 as shown in FIG 18.
[00148] The nmesh network descri bed above may be
WipRossreHieled in a variety of inplenentati onsPCTAIS2006/001494
addition to gathering data fromutility nmeters. Mre
specifically, instead of nerely collecting data from
a variety of geographically distributed neters in a
netvvor I oye may he

e rEr:e a g(gnnﬁ?éped o?éawgr Or c?r?% rﬁkagﬁ%e ﬁe(? Pe&%ita chﬂs jgl%ced on
t h e vaule. oﬂiisusr adﬂhqwm oddes. 9, aigihé0Sawe élstsblrtcru'm ass[oeimg]'xth the
As an t
i od i BB o SRR R Upie rofiBth s A defliiing
i nf or KRR sieps 408timfhe mepGshoes idgfﬁa@ent Ry cepae prigfegand related

abov e infrefaBdn coﬁ&s@élﬁi&gfi@ g se@é (lﬂﬁﬁen@%r Slnﬁiaﬂ? Fi!{ees‘i%ﬂ aced

of tenti en i shin
sal os I W BFrAPFEReR °'§t§'§% Db Ho P Sieesresil prices or
var : 0lﬂﬂlelg;ﬁ&d&mnﬂmﬁpcﬁﬁlmﬂwsidcﬁﬁd w[ltﬁd(ﬂib@])dsﬁﬁarfas and commoldlttes
nonlimtin FIG 21 is a diagramof a retai
depar [gn%ﬁ '%S&eéivggepm Fravi ng various departnments

[00Wi ] hi n t hésdesoriled abdve.a @Rmios p@bk&in@tstaﬁn widatingand eangitg such
store [ niLn
vari Olsia{s}géslng%téong)h@a] g‘ %ﬂ g{g‘oaﬁésn?fl anl e@on[% lfcalcf aS?non %S %%md'cated
t hr ougbraseit for Prager eegidnpl-hasedr andipo llatht\ylds retves, smh Elgmagezmay be
si gns Ffb@&e@ ke sl twaataﬁt & cﬁsi&iiﬁtéﬂ hﬁi{itghbttghe/ ?etem%%% network.

depar ments of retail store I n accordance wt

pri ncitPisete a5 viere sefirst B é‘? léﬂﬁﬁbﬂﬁhﬁﬁet%@ht fignagesig actimely

of Sugkhigd @dfe Marke®r B producO biférRgs Nuchickd | Cén@eqhgl‘ﬁly,aihiz mesh
retaller elects

woul d
ol e nftperk gestBY gt TN s dEPRb FoE UL PERIG 21 o
Si gnageste a\hbs(hlmem;k dieignsathat maf,ﬂ bt haiget lilﬂagnora BmM@fashion.

6/ 0786 006/ 0 r d of
[OO%QEer or glz]?r tock agt%ﬂat”q% 'ﬁf@@t’ é’gp 5 ?‘g‘tﬂ i # gofrglsmg“ted
pl ac et!lrwghous@ab warioh depprimentsstioatail stare MIGIn Bid noglimgitisg éﬁﬁlple

B o e R

|ch e Si fon re
a noan sipilar fyfhe me‘éere@a@xngomgfﬁlﬁ thenchesradio sclubééﬁ As

depar §i5@Eed TR Ynob BtA Bel@&' Eﬁie i %o%@rle@'i-ﬁ% sign Ian'.ides 410 are

i nf or mat.i on corresp ond |n% O a sale on nen's
Si mi | snfigured nag f%tﬂ@fﬁsas IRORIGE- abedl nmili*i“’“éligeexﬁtli?i%ra battery-powered

depar 2@ nign i BAY ﬁlh)i b& bﬁ&ﬁ #Adpla biﬁthﬁlh@ackziﬁ theORYEN s apparel
ei t her, %ﬁf@mal (Elric b t{lher pronoti ona
oppor SRR VB R, b beypn tigyapgeed g"BcS’if%‘“"MPfé’é or gifgr power
“C O MTDshiutek.e MordoRerethe Powes sipRaids \zsﬁ thdejoad § W@ﬁes 1{1 G&iﬂ:ﬁilﬂion%ith
descr jbe em exts ting.
and cﬁgndgi %%gsogc i ea{:n Jén% fﬁ? o?‘?oii‘is%rii’?x aBi’vﬁ’n > rFi’i‘?tam an
ti mel wdmbleb@nwmf@ﬁwr thf:alginn@h In/tBis alasw@er,i batkrc paveekd radio sign
node 411 may operate for an extended period without operator intervention. Thus,

battery-powered radlo 81gn node 410 is configured to operate on battery or other __
portable power sources so as 1:0 increase the portability of such signs 410 throughout
the retail store 401 and to extend the battery lifespan,
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above, for | arger regional -based and/or nationw de

stores, such signage may be produced at a single

| ocation and distributed throughout the retail store

N 006078601 Thus, the retail store suffers freNWs2006/061494

inability to change such signage in a tinely fashion

if the market for its product offerings fluctuate.

Cbnsequently, t he nmesh netmork descri bed above nay be

| ement SHONLE 401 FIG 21 to

[Odlfgiat o n SR BThE bRl @] 3 t*’r?&’?regr&l‘?‘wgﬁgaéﬂsmwn as
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with [ di,str.i but
thr oughants B cpleshhual HRESS RS BB ithay b
401. Foppledite argoptinuays ptmgr ms@h as pAGiG pewgrouriedesuch AC

410 ab&w&&ﬂﬁdhg Yiaf ﬂocﬁz‘é 4?@&5}?5&’ mﬂ:ﬂaWnﬁt?H mﬂ@g.ll Qiord £ l locations
nodes be simlar to pat ery powe &

r adi owﬁ?faél? “'Gg& ay| pe withinangs qf aonoz«yewa@t@ltﬁor cw@r similar

di scussetnti pﬁwémsfoﬁrcd &5 pbwverl@ 11\ ¥adib 'ﬂ@deb ot Bfad reRQUEAE owered
not to Serve

radi o 410 nfigu
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power SenEgiedeas a rappates e meshhetwoduie stord ¢ ncldesatbed dtove.
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410 isigns bufdrgoth@dist GorFigered tcLseB shlall a6 Fe\ﬁez@érs ﬁir h@ery-powered
as to I ncrease

por t we rces s

por t 2{8& 81%9 noc{e ﬁﬁ}é h‘g%? TG exmRky &I‘?ofﬁltly'dﬂﬂﬁéedr Kepegter node
st or 412 (l);]poafﬁggrqd@s axA6 mcjaeatmmwmmr ¥ isl dofqﬂﬁ:ﬂaﬁ cortPudd®power
2006/ X O 153

nonl |Srgngrt§$(rg1ache>%§£ L‘%}g&%ﬁgi@% YOWer éd:’e? rdli‘o ¢ %ﬁs WG fienced to
are de6iA a%fetfﬁﬁmﬁ @IﬂfﬁCdmtﬂeewédnatwrk loBtail Istord #mo ugh eepbater

the mggedih i$ h& dthetde coPled B Sd
the A%nﬁ)gwelr ed rzfdl 0. Si glﬁ {ryo e@ﬂ}ffﬁ%{%ﬂéﬂ%ﬁ |ggsl‘jlr Séaﬂd gher

si gng* 2 dgtapdn this etptaiiostere dBhinchdeus phualigy of battery-

sour @ewersdl fhhmaéigxﬁﬁbdé@iﬂp{&ﬁ’dwnoét&t thée Bond@l{&{%d Rftcle O)Q'Frp%%ered
may be inplemented in re

radi Q &l % % (%‘BW
st or &% "arllo PO Ehame o fiedialf-derkened girges)ranmhAfateptster nodes
Wi t hii2 sanvges die fdlyplaeded cRgapt acl e or other sim |l ar
nst ant r..source for powering.the radi o node, For
[001'%?: r easgﬁvﬁ’A 4 %%H?tbl‘ad’&q g’rlf Hogiall sipre 4Gsof G 23
as t Bewitghtbe cgtonmmmiom amnmnsgbbhmd&l& (Iaﬂ&hsﬁﬁotﬁE of 88Q¥¥sh
as t | f c | e | aced
| ogi E&Wa?a%‘?g%%ﬁglﬁ {tchgss n ést mca]gy coupﬁad to each of
the various battery powered radxo  sign nodcs (such as node 410), AC pawered radio - -
mgn nodes (such as node 41 1) and AC repeater nodes (such as node 412).
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of retail store 401. And because these nodes are AC
powered, they may be configured as a repeater in the
nmesh network in store 401, as described above. [00154]
MWs2006/788®1 nay ari se wherein a battery- power esbwesd06/001494
node sign may not be wthin range of an AC powered
radi o node sign 411 such that the battery-powered
node sign may not otherwi se comunicate with access
node 415. For fhat reas eat.er . nqdes

015 aced ¢ HIGIGFOTEN FEmp e -SRGT AU B L AP mey

coupl lﬁ%ebg?aph&am}n pladed twithinetho hdveewstres elepayinfeigefi rewil tstore 401 in
e aALE e o B RN sl SO PRI inloiihn o

f ul | yeooksraké omaineditjze ft the hongswares dme@rtm@t cbwmcgwé@boaﬂs begpuse
AC T eagﬁe?‘} Ervgég&pﬁdxb Nigh %Bes'tﬁl bl §OURL GGt A@ pBw&ed) ttlieEJ URLSot

power such as an power receptacle
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retr q’ib%%lt nddeaf1b i€ plaEbdt clﬁeloﬁ@a‘?k Hay8et e &nﬁﬁun[o@ﬂi@l datsShebid@n

401. AC repeater . node 412 is not otherw.,s coupl ed to
a di 98 F%er?weddemm Rodes 4&@@5‘12%%“%%%%%‘14&?1
[oo1prionot i ongad rdﬂ;éétét nolé 412thy vé@ymunicateavith G O‘I(deh&ied radio sign

i ncl udes ur.al.it f tter
e 8 6 Bl s AR TS B8 56 Pt Fes o
powe rigdiide raagigo displayn burdel e&xﬁgﬂr&d (s exsety a:mmmate message traffic

hal f - dark F%%gry%' F‘jeg%hio s%ﬁ%aégll ﬁﬁ gt dg)ﬂé%ﬁ erédll%dlo Slfn
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of Fl gbverg@radﬁlr@éﬂ et DY kP IISUR iy faﬁhzéh%r}ﬁﬂ Jp@AR? node 412
bet vvepen the various nodes of the nmesh__ networ Mor e

speciPREERFaes vdidatay prswed el Siam nedstiehaddity coupl ed
[0013830'9‘30? Qd(shshbm mV?U QM%@ﬁdﬁeﬁﬁmdwmgﬁ ﬁ@hemad Ic@nﬁhrgﬁtes with

noaes SucC as no omere

nodeshe &gesh ngde %ﬂéo‘groaéfag cmﬁwal Pﬂ%éggfel(eé’iﬁ% flode

as node Waid) itseB7 a0t micaé8aal fRE'HﬂldSMW Pidedddradio sign

00156], As I t
Fad gotssyr g pol 4 dors e RenupRRlorsiny AR MBGES rode 433,
pl acechiohi & inNogitet ldyeus.e Wkl epeathe pade A33ntonphunicates idirectly with
St or %Cégsll%ddg 413, %ﬁl%qs 10 r@schdhd A7 re&] 5 %&eﬁ}rﬁ"recsﬁies on Jogical

I'on 6f "sal'e or pricing i rrmtlon
g oodsla)'an@ Tonsniod me|ae@ss| nedg HiS th G@B@W&W%‘?ﬁﬁ?iﬂ rPéW?fed mdio

di SC%&@@@%}&E i, RRGAUSS 1cab%&reﬁdées@91wm h@dkditeSd BBssage
nodes 421 and are no% ovvered the are

pl acdlroggh 4G gqpeaéqr pdR A <0 A§§ e%q""iﬁ pogie 432, de HOH@&‘?WH“’ sign

r e g arn@det ‘QSF{OCE}C %eatelﬁﬁﬁodb i IQSéhldtﬁnal&Qo bﬁ%&\f&em@& siéd Rode
e on ogl Ca ayer, nica n

ot Bh TS pross 1 Sammaticning Prvep e RUMBSOSiEd Si8R nadsy21

and a6€ 8%6ss noded 14 IddesdriBetilin ﬁioret\(étaﬂebmt acludingithe dddratioryand

co o?glaﬁégt%nvgf tthe vanous&\cc Pep\e%er nodes gf) powergJ] radio sign nodes, and

battery powered radio 51gn nodes .-

el
<

[00159] " FIG.25isa nonhrmtmg example dlagram of three retail stores, 401, 402, and
403. More specifically, retail store 401, in this nonlimiting example, is a refail store
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node 425 on logical |layer 2. As discussed above, AC
repeater node 412 does not include a sign display but
is configured to nmerely communi cate nessage traffic

BQ H8et3at t ery powered radi o si gn nodes 42I1PCIAGBS28@R01494
and AC powered radio sign node 425. AC powered radio
sign node 425 itself conmunicates with battery-

power ed radi o sign nodes 428 and 429 in simlar

e

battery powere n no
As sHosatediimLes z@gelzsl anh:ogmrs@damﬁbuwz ghg AChigemepiz mesh

commypi cal 68 SHMNL I'lmd tab\eri28 Gf T8GR Enadk Qie&cbi[)&yﬁhthﬁ disclosure.

comuni cati1on |1 nk conprising AC repeater node
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bat t GfedropONRNt88 sl 28 haiiquaR@sien, wiieh, iBR abiimift@deample,

ahi i S ST i e e SR AT TR il St Ty be

ConmMuBingdhiesblyd cauplet [via wide hireaactesls 4410 cdesefeh 4440 th Atkanta

It ggl Ehgi? 8&5%@&%# 5:412{1 %‘?naﬁt % e{]s n%it?e tf‘lg %n f.o%SA gglgs Zf%gﬂ ftore 403 is

he access no
conmmuwingstigably tehupbeat vleryadpm odwokdid) wibdservep ¥d4.  This

whi C'Lohﬁ%gh%n Rinfle B ;rﬁht é@%@éh’ne%ﬁ&%ﬁaﬁo%an‘&%ﬁwwéémat

route a fressage rou repeater no
repedt @wllwm rw@@rk albsigyG ip dinusiorsa with i wniEa! derationotie wigle grea
to AGelkpeajoer node 412, and finally to

battery-powered radi o sign node_ 421. The process for
[0016Y runi ¢ 2AS shgvibERE - 2aqess Badertds §p- ﬂbwséf%m@‘fc@ﬁ "ffa?f&@“fm to

4g1 a@élﬁof&ﬁ‘eCl lﬁd &&y@@ﬁﬁed‘h’kﬁ AGpiiRSd rrhd@@dgﬂ fodeDheugteieth store
above udi n e orientation an ra|zat .
Eho vt et SR afobs Shetinerad i 3t B R
nodeslacahan slgtd emmymnivatmenay bl ranted i ig nevene é&hmﬂ @6 B&Biibed
FI G 5 |
ot ni POy LA Tl )R X TR RN B by,
[0016Kt ai | stdwr e ndg@limiting) exavipls, mouski ati workigiation o4 a8, 448 sin ghtlanta
r et ai (%Bzg{wgs 143%1%@0 Pl 6/ &?d%@%n&g gla%ﬁ?zﬁ%{ M ﬂ:y shiéh as

store |'ocated In |cag

and rféftt%lng, appesele 0&073*1“3? §°°4soce?tse‘éPs‘Ff}‘?efL@§°VAn s ghengepgey be
of I ebiun i@l &5 s4V 4440 Zvhichn ﬂn;ﬂ@@énts@id@ nBed n@twﬁiﬁts B0 for
networ k as, shown and descri bed | Jg ﬂ% aﬂ
desc RPBEATICAIng Fesprigy dangsen esess nedesdld 415cmd 12 T tgp separate
T et irktai$ Io@itﬁﬁm 403, 6 ATR) OsesH oydlmumhreﬁ élb:)mttvhﬁldvundﬁstand
area , networ to a 4 arter
i oot 1o Soispreone AT 4 Esad e e 1o L] ot Vi
At | anhemeshinetiwbiky dsyhownaa Fiz.280le 416 in Chi cago retail
: ore 40 0 0

O, %R sl RO AE I W B e
| ocatfrapnseawep 4445 theeeefiqr commumicaesitordirics @l?angﬁ mlfqrglatmgbﬂowom
retails 36,04%e 4% hebwork to the appropriate radio sign nodes. For a particular

pood, a select number of radio 31gn nodes may be affected by any particular price .

" change communication so that the access nodes change the information on a limited

number of radio sign nodes.
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comuni cably coupled via wide area network 440 with
server 444. This configurationis simlar to the
mul ti pl e nesh networks of FIG 18 and illustrates that
HOWHBEE may network all signs in its storReI/us2606/061494
central location via wide area network 440. [00160]

As shown in FIG 24, access node 415 is able to

comuni cate information to each of the

oo1pft Lery- &?W%g@gses% %%‘"%{gﬁ%g%e@‘iho %? Q088 24. Jg this

rougho assocl a
Wi t h richinitiag ¢mmyle,pmgmeﬂéwb anad’ povesieg mathmsim updg whide display 421
pl acqga% A Swered 1 cggng% g&t !aso \m?Yn rZQUtA%ddlécQSSGd above,
reverse on as des ove so fhat a sign
di splvégn aﬁrw chenge i ep@mu@ﬁat@étmtaheut#@mﬁt Flere meg “fi%ﬁa]fs the

pr odygk- ma{yQ; e teéd,%lnqa Ictlﬂmtmaaa pf?zsfagat@nela&d lihﬁ@&naﬁén In
wor kst ati on

in Atl ant (% C%Ft ers g,
may |%¥qn{1@ttlég gxﬁgm[%gowhgh eadlﬁgarytq B?wered radio sign
commfaﬂet Y11 Sibidys assale:bxﬁﬁemfrtg.9s aqamarselthat alie @itdhettengo ddsugh

Cor vanbins” s oF S PEmen L neie b BT A By 5% e
c onmuneivee dfitids ditviosype by eonuinmivgiingtao upinted sessagede the4dbpowered
416, r%ﬁg srg%%ode Qat/‘ Q\? d%@ %o%e Aﬁ){(éﬂ + ci!laggeal%ép&sreﬂ&%d in the

402, I nar art woul
underdypbndﬁth#tataybmonrr@tna:ﬁﬂedmte@hallbwa@t ons 415, 416,

[001@4@7 nay %t lﬁﬁxhﬁ‘lhﬁg %ﬂiniiﬂer ?ftaat':olmp%t&'r &%txtt Eibie o1 oRers ABSker

t wor k own I'n 62] Each access
‘node sal¢ srlcezfmhe mtwuiaum Re@e@tew h@dﬂ%erﬁf*t?d@%ﬁ%tnﬁ%a price
mess %ﬁﬁlﬁe fe[sodéb&i];%d/ qsotvé ‘.Eﬂcht ﬁﬁe&gﬂé vt 451 gatemnanbﬁat I?s:etfblethe
pri ce change infor ion rqu S respective
mes h PASEHERMPedhatessd i sple A¢ gn e Oaalwﬁlﬂn*tt@%%@mp‘ﬁolf the
a parrthifed opts to @Q@ﬁ théisa&eb@@ﬁd the pletibef drgdh additigal message
nodes be af. arti cuI
ot oot B 2 e B CoS ot 4B, 1€ qnr 37 9F e
i nf orresptdtiveweril starek fm:ttemﬂmgrﬂwrsble fo thd new&oﬂe&gwt@rdahod es.

R S

|oaﬁ cortiigurable display fir r@gm@mamtm@ alplpnygperie froxt |cgrr%inonA@g to the
pov"e Bfichiadie SHepdd HO4R, Wthdr @y é Silig¥ ﬁé‘r%ly als® b@used wéillerem

battery powered radi o sign no as shown in 2
As ditascrpssap! étataxfemspvméﬁ tg ther et PSR bY §ep1°ted which may
co m&;@%@ﬁaﬁuﬁcﬁlﬁﬁﬁ &dls aﬁsbﬁ?técﬁbﬂt the ﬁt @gﬁermhﬁo sign node 411,
net rks configure the display to

O ey o AP ER ORI T O ABRIPRY I pbor of
n o nl Idligni; I8 Gas €1 pefdrate SlkOwles i phiclo5$4.98 instead: of itl$ep hdaljtiondl text

ch g?{“ g{?ﬂrﬁasgf*‘l%%ﬂ 'ln%g? %}ﬁdﬁg ﬂlg e‘%‘?@ %yb%lit %nénehrrﬁtlr%rexgrgple

as one of ordinary skill in the art would know of a variety of displays for

communicating information related to the sale of a particular good.
[00166] Battery powered node 421 in thls nonlimiting example of FIG. 26, includes a...
T T T display 453 that is conﬁgured for displaying information related to the sale of

Iumber. In this nonlimiting example, lumber is a commodity that may fluctuate on a
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Sat urday. The price of $4.95 may be changed

essentially inreal tine by the mesh network of this

di scl osure by conmuni cati ng an updat ed nmessage to the
MO posse@d radi o sign node 411, as descri berPCHUV®001494
Any such change may be reflected in the display 451
that may be communi cated to potential buyers. [00164]

As a nonlimting exanple, if a conpetitor of r et ai

store 4Q1 offer a lower, sale price for

par | BB 56 Suler Mt SRRy Shangeiages of
i nst i ¢ouin&)dﬂy Probai thChangipetitie gasiidh iDRemalkey TheUssiescribed

t hat I sho a.lower price, for the

par t 1 ST Rt P ey 88, W o b chptes aty-ppmaret
nonl i wdip sigynaieadbiney be inpleinentedrte displayeinfooyttion tefatett tashle of
the 32'334498 ﬂﬁﬂé&n %ﬁm&clpgﬁggjhgﬁgﬂg%c%sa Qﬂxs@ﬂ ' éréé?&h%'ated from
nessage be commuhi cat'e r‘om selgver A T
nodessewes 44‘& 1% theaypgious] Focess nofis ofr mstgf extare \A@1.r €42ajahd 403 for

St Or embfhicRH t %ﬁf’
dat e. rg;nggol;g%ie&a? g}?ia%é‘galﬂﬁgif?m‘gt%n tgqﬁoﬁ&%%h g‘??’ hvvou (S‘gmd
i+

know | ay 451 may be any type of configurable
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Thus, opkriting s@@HRéLad SndM mdte %ﬂédtl&lst%@gc@ﬁﬁﬁﬂﬂkﬁions sfored in
in the art would know of

one 0 or | Skl I 1

var i &RgPopts Cﬁ f%% |bgpesetsEst by REsRvTeRAGS Aarickegutiqrrags mlixw display
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PCTI @@Q@@@f @@SEW procesgon 4B fop pbentationodn didphy 46he

[001662t ai | er ARyclestiab&yel foak ﬁﬁqyﬁ%nk*oﬁg@&' O, MGudY | o%r &)furce

conmodity to obtain npet1 tive posit
in t A6 iwlegisicallymqupled tg sachof &\eucﬁézpne@bw@ﬁew-mwwd ltaﬁiaﬁlgﬂ

havi nedet4o1,r=8 demt an@ i@ Rerdks bt KB Bfalhaids skmqn R aRYBuld know.

tery di 0 si_gn node 421
U’“‘@?rm erren?geﬁ% iyp @E ioh A ﬁf&?ﬁt%nnqdé|4&¥e@m%n& Rl leash age
of 3m4mﬁtldglﬂib1ﬁﬁle oM bdhetﬁﬁiém@fahﬁﬁ‘ sadh AIS kdpesiing nade Many of
mess

d 444
o B o TReRs B R hegtarni AL Brorie nofg 417tk erm&efsto

for those described above in regard to battery-powered node 421 of FIG. 27. .However,--

" in this nonlimiting example, AC repeater node 412 lacks a display 453 since the AC
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comuni cating such updated sale information to nodes,
such as battery-powered radio node 421. [00167] FIG
27 is an exenplary di agram of battery-powered radio
Maxwod@scoiwhi ch in this nonlimting exanpl eedTauS2006/001494
simlar in architecture to radio node 370 in FIG 109.
More specifically, battery-powered radi o node 421

i ncl udes ant enna 457 coupl ed to RF transcei ver 459.
Local interf ce 4 electrically.cou

t r anJERSRIGE ode ¥hrepem§ ITB tcmg ?rhde does not display sales

comrumi‘oﬁmxbmns recei ved by antenna 457 and RF receiver
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r epeactol :mnlf‘aqqg d“i%lgnagan[ t 3\&5 ms!) %dléa&& a%\%s ﬁﬁsg@?b%’sﬁrg%gables an

above™l er y- powere

27. H@snemeé rreal tiing updates,ofrmnqing mfommgmemacwpl@te SACRI PSRty a8

node HoRPlapnABg ohiGESs L he AC 41 VO

2006/ %‘]5‘5"%‘8@(‘% 006/ 0%)1494? repeat er node nerely
[00t7Hpeat s o@ﬁﬁ?ﬁ?lcﬁﬁtﬁ@ﬁ% mR Jarghs e WheRain ¢ SHTkeption | 494 thay be

i Nf Or IRAJuRRA- tol BRkAR] nidEtht & it )Sncd ﬂﬁtaes"}ﬁmﬂé cbiﬂﬁ'lbtﬁfy)/and
power source 469.in FlL G 27, AC repeater

12
i ncl UBReiLErmYnisAt dipfaled Bririns 1 °Frﬁl§'°‘l§§°“t 34 Various mesh
el ectxfet»foatsl mhe@eml seoiestzml a102,ca0463 ummnqammng sapeethe price

such as tac 47 converter,
powe r‘g ﬁ?’ 85 32 %‘n"“ﬂ%‘% “flﬁlgwf i enns(?g &t ‘%‘Zﬂr]at 2

459 (Qbtaildn deshes to emeﬂttmmrwﬁxm)rdmgly to mamtam a competitive advantage in

the marketplace. Thus, the workstation 447 may receive the market commodity
price for that item and thereaﬁer compute the desired sales price. based on. .

' predetermmed critetia. The computed sales price may be communicated throughout

the various mesh networks, as described above, so that the various radio sign nodes
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412 in a manner as one of ordinary skill in the art

woul d know. [00171] Al though not shown in a separate

di agram one of ordinary skill in the art would know
watooguysadr converter 473 of AC repeating nodetis2008@iy1494
be utilized in FIG 27 in replacenent of the
battery-powered conponent 469 to create the AC

powered radi o sign node 411 of FIG 23. Stated another

way, t eeaslfE limting exanpl.e proscribes that
the’ ot 12 AERE 2SRES dBR AR L A g o gabodiment gpbles such o
bat t elﬂ’-}iaIHQDMde hadeto4&ikint sewt dighagewittiSaclp Brl&fch hich may
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t hr ouglh WhridblRe el [ he. ret aj
stores. 401, 402, z;)ntg%nm%SlgcmrpeTI g\ﬂ{léﬁﬁrt P'Hltn ‘Eg?lma ge priced
t he prifEetly i vagiops-gepgraphicanarksjyp eo werkstario o7 ma:ybe configured to
f | ucttakatifto bévoei @RGMEinR pﬁbé’ﬁfhsﬁ{%ﬁtb At SIUG IﬂmeEJ‘\%trla es to develop
ret ai e@“g ires.to ad rice accordingly to

mai nt SHrsPs erlie aﬁdﬂ??ﬁpbd’&ﬂa{*ﬁ 48Bhe mar ket pl ace.
[0017Rﬁus t hé‘ hevpaties tim btk 187 4/ 6rkemtionr 44¢ Abveipé BE BRIk E nessa e that

hat i tem .and thereafter conpu
t he esir eo!‘ﬂ{'{l W%ggte%r?i ¢ il lgeatigny copfamig: bF MPw cRyice for the
cri t épnmoditthehicloispuntedinsbis eslipiiing exdmiple. tfhe QOB infada@Slis
thr Olégrhﬁhﬂlcatetdng s r%r' ﬁﬂ%ﬂ'@e 555 ?JEVQ r«':tkns’e*cwc%Ei gzgl)e SCélt]\%)\&e) 0 each

above e various ra IO stgh n
ZOOGFTBWW@HQ*C"WLEQG@%/ 001494 in the nmesh networks

[oo1m spl ay & @IchRNf rBhit GtBre DRI RcSIRQAI4 ﬁ%ceﬁ&aﬁé Sissagt e Chlom

a retailer to avoid having to repri new s
Wi t hSEEE A AT SETRRicatge overidsisreragtworkeld O h]sstqadlail,tac@naiode

time 415’@6@&&5 Wikich MGG rdditAdkion B Yeskd ddgﬁgsf& Ir défé"g 3& aﬁ'e@ted

a Io g&l |tt|ve advant age.

mont DB prie R e s e et 49 dnosf exdimangEil

t hat themst woeld know that the message communicated from the headquarters 442 to the
various retail stores may contain messages related to the price adjustments for
various items, thereby affectmg several radio sign nodes. -

[00178] " The process for communicating between access nodes and the various radio

nodes of a mesh network is described above. But in step 493, access node 415
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i mpl emented to effectuate a real tinme price change on

a fluctuating market comobdity price. In step 4883,

wor kst ation 447 may be configured to receive data

M) W0E8d0d the real tine price of a parti cul BOT/US2006/0014%4
commodity, such as, in a nonlimting exanple, |unber.
As the price of lunber fluctuates, work station 447

may receive such price fluctuations as related to the

003 T S OMFRE i DS B i B o
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sign xﬁagd:eﬁﬁramataﬁaf 1968 Sredbealbl Rk ok &ted biiRiptthentdy the hew

price .adj ust ment message communi cated in step 489. One

of oPGFHEFPCN® || in the art would know that the
[0018@Ssage camewpraiadtede bifae ohalehe adguardducs gd d2saadditional
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2006/p¢ 860 1 RGIMSRAD BhHOADthd SRR hSAILS EPerse new signs

out bound nmessage to the individual radi o sign node,

whi c g ¢pllegsold a“fi Autatsdsgnsihin e piatkeayiPngsHer ed radi o

fo018ijgn nodet 4Bdul@tbe’ @fnghdsized @liae ﬂ@laboird-ldaﬁctrﬁtﬁd A9bodiments and
batteréngov\ere ad| 0 S ceives

o UTtA BOCERS 5 Aot bR Scfpies o PGS el gmerpy s
r epedbrédicby crachemlerdi3miingdd 2he piGplendisclabt® herein. Many variations

and modifications may be made to the above-described embodiment(s) and

" disclosed “herein. A}I such modlﬁcatlons and variations are mtended to be included

herein within the scope of this disclosure and protected by the following claims.
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[00179] In step 497, battery-powered radi o sign node
421 executes the nessage received from access node
415 containing the price change instruction so that
we00s€ss0pr i ce for the |unber commodity i's deSipbaysdorsos
on display 453, as shown in FIG 26. Thus, the nost
current price offered by the retailer for that

speci fic commbdity may be communi cated fromthe
headquarters 442 to the retail |ocation quickly so as
to maintain the retailer' sCdddtitive advantage for
the sale of that particular product. [00180] Al though
di sWagl8i@d in nore detail bel ow, battery-powered radio
sign node 421 may comuni cate verification of the
price display change, as described in step 499. This

verification is,c nicated. back to access npde 415

v eh COn' P PRy aHeSh Shua e StbmeR o S i ARy of
badcdtectroni¢ $igns sahveaupled4ela ellitdtednsoalvednodd akdicanmddaablyaypled to
confirmthat ch.retajl store |ocation has executed
anganiaﬁp Sé’%%ﬁf%%%ﬁé%ﬁgéﬁps 0g‘ri ce instruction. [00181] As
new product ge@ivingofditer eehtdfigng siafognaion alatedw tpr alistings sales
go on sal e, addi ﬁro%a{gn dlg@ of oY apeoc}g%?@ofﬁ 1P QVBLG hic
radi o sign nodes may be added to the various store

mesh networ ks i nS8Sm | ar fashi on as descri bed above,

whi ch upon aghdnkhk WieleS® fi oRbERD BBmuMEDoh REsHES Bom the

networks in each respective store. In this, manner, a
retailer nmy sa%EeSF BUR I 8% PhMoE: ohaBpElY T Rl Rodes
ﬁddi ti ?nal papler b@iaﬁ]?dlis&ib@il&&@fuﬁlﬂc adgsgnomwhaayanmnmre
ours from enpl oyees a erks not havi to di sperse.
now <i gne and S Feufelde ferkieses dodis Aoy i SRS
the retail envirggmamdt whepddd dB2¢r thore i dhel ehichide transceiver nodes

en”phfas! Z.ed that En? eacgr(t)ﬁ/?zfeg%?tﬁ{guitQnegec.?rggggi%ﬂemS and
nonlimting exanples are nmerely possi bl e EXanpl es of

i npl ement at iremiying ey asithpuebtomnfupicetionf rogssage ¢l @aintended recipient

under st andi ng of ot PAdsRFePAKS cgl.ﬁ%ﬁlle@ a %fet@tix:]deﬁic S Wom

variations and nodifications my De nmade to
above- descri bed @piese pedsiand) and nonliniting

exanpl es W tehQufingdeMattonébniies tnahd bidbduda EdniiintcB®on message
spirit and principles i sc|l osed herein. A

d . Al such .
modi fi cations ant? AL SlerioRts sign soypied &e trtepdedieeipient satellite

i ncl uded her ei nradsdefvennddB edpeo e Qles tiffiofinaflbis dlsplayed @n the

and protected bylthe.follomﬁng clainms. 44 WO
2006/ 078601 PCT/ $I0Ue78b1494 CLAIMS W claim 1 1.

A nethod for wirelessly adjusting information
di spl ayf_d or’l‘h@n@i!hgcf 9flcia§n¥ 1,%rther comprising the step of
communicating a message from a central computer over a wide area
network to one or more access nodes, the message containing
information related to adjusting sales information displayed on one

_ or more of the electronic signs.
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th s W by =

~3 O W B W DN e

2 electronic signs each coupled to a satellite
transcei ver node and communi cably coupled to 3 an
access node; conprising the steps of: 4 receiving data
wantoad/oteaeg | nformation related to adj usti ng EaAE2006H01494
information di splayed on one or nore of the plurality
of electronic 6 signs; 7 transmtting wrelessly an
out bound communi cation nessage fromthe 8 access node
to one _or re qf .a_pl.uralki of satelljte.nodes 9

| ogi calty gﬁg??ﬁﬁﬂPE@“Q?@@H&*F%@”E@Eg?gﬁ%g%e, wher ei n
one or nor erecelingafarkdn prigaifadratiénefot a orbiciei ver nodes i s
configured wth. an el roni ' rel

or more of tHe sarel Islglt%ée p?l ?%rﬁfgrcé% ver &L&%S)g%d%l}g oﬁ%;b rglggre
confi gured wi t hpwtetermined oetishdngi for legprodusy wheeedn (liengjessage
the outbound cogunlCadcospRRRAbShdterfintd LROSEA.
recipient 14 satellite trahscelver node configured
with an electronic sign from 15 the access node; and

16 exequt i Nphel ibtoki WE MBS ke indhd ¥khsie sdlddGnfottiaion eiinprises
connunicq%ion e electronjc Siﬁ&ﬂw

) ssage. 17 so that th
Cotlineles tiemiae price eprirted il e oupRpdREL @ ggconen
t r egosic vige. node adj usts the sales information
di spl ayed on the 19 electronic sign. 1 2. The nethod
of claim1, further conprising the step of 2 ]
conmuniScat i g neethod 9 clgien T.rvdwmetn theadiusiad sadesripiotmeation (aarprises

Wi gix%n%(ge romptibRl V}Hfohl}lz{tign 0N cAled HE 2H0&RF BREBSNdidcN® 2
ont al ni ng

messa g 4 information related to adjusting
s apblesemenifobthagle¢ignicdigspl ayed on one 5 or nore of the
el ectronic signs. 45 WD 2006/ 078601 PCT/ US2006/ 001494

1 3. The nethod of claim?2, further conﬁéiﬁing t he
step of® 2 Fhearsthipp afclpiy i Brthgs compnsmg g SRl on for a

product; 3 galenEhtiteRg ackndRle@BmpPrtinkesafOfiont the imemeditipient
based on one or nafe 4 Qredetern&ged variaQJes éﬁkn the
the product, whéTRil HREHEIOLGE be 35595 Pfs SPGh pYUsme
cor respondi ng t eal¢shigfostedtion displedkd altieselgirnme sigl cdupleiie the
et hod of cl ai m %éndé@rgcrie'le& étaﬁtea'%sge% ?90 .al es .

i nfor mati on conptises & cﬁanglng a &lsp ayed price
associated with a product corresponding to a pl acenent

of the, The method of claim 6, further comprising the step of:
communicating a reply from the access node to a central computer over a
wide area network containing data corresponding to the
acknowledgement message so that the cenfral computer can verify
that the electronic sign coupled to the intended recipient satellite
transceiver node has adjusted sales information displayed on the

electronic sign.
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3 electronic sign. 1 5. The nmethod of claiml, wherein
the adjusted sales information conprises 2 changing
pronotional information associated with a product
wer20e@pssadi ng to a 3 placenent of the el ectraiseoos001494
sign. 1 6. The nethod of claim11, further conprising

the step of: 2 communi cati ng an acknow edgenent

nessage fromthe intended recipient 3 satellite
transceiyer de &p t he access node upon adjusting the

4 sales Snfof Ad &f &f3im\Je avherpin; the Varelessly Bafismitiefl rtbound
Coupblmdumwmﬁmmess@elmteﬁafbﬁ(by foB€ b &8 satslfieQlahdctifer nodes pnor to

t f cl 6, furthe
5 L RSRELS DORE hodt e TROOR Clel g O, Fur ther

F - U5 B o R —

—_

the access node to a central conputer over a 3 mnde
area netgwor Kpi.0 a Ies ond t

acknow eg\flj\g e nlt;%t Hl%r@g&s] ag glaglg%t Wg%glfl Cen e?sg’l b 'H‘E‘ﬁ‘f &ptbound
can 0%\‘4“1‘“9“011511?%9@? 13 1gpeats! &F oneotri mors rqymtar ceiplliechoties colgured
i Nt eERE af eRbtRIngN l¢h i I

adj usted sal es |n%%fﬁ%?ﬁ%ﬁ£§% f&&ﬁg;ﬁs ¥%&k&3gﬁm§@smdh&
el eEF%“F‘i?me’ch? ‘gn. 46 WD 2006/ 078601 PCT/ US20061001494

1 8. The nethod of claim1, wherein the wirelessly
transnigaed utboFr}ﬂ8 ZIQonnunlcatlon nmessage i s

repeat e f f law, P WhPTER the AHe 8 P rARsEER satellite
pr | ansdeyer i@désds pugvered bg v Rd pbyer bdigeel Nt ended reci pi ent
satellite transceiver node. 1 9. The nethod of claim

8, wherein the wirelessly transmtted outbound 2
conmmuni éht i de method gkclding 1y welpet theloteyor Mo of the REélRte transceiver
I ePRA4sRbn A8 With b el@&[qﬁlé sngl? ﬂﬁ)ﬁt%w’ Sere, W t hout an

el ectroni c sign prior el ng cerved by the

i nt ended reci pi ent satelllte 4 transceiver node. 1

10. Th e met |'I‘B9 m@fho@ J)ﬁa‘laml 9, with& &l &e%pﬁoﬁ%?thg atgﬂ?t@g‘ scelver

repe transcei ver _nodes i s powere
an Pfe§ 6%61%0111& signris gofsadHy @n S(C Robval sovree.
mhereln the one or nore of the satellite transceiver

2 nodes configured with an electronic sign is battery
powered. 1 12. The method of claim 1, wherein the one
or nore of the satellite transceiver 2 nodes
configured with an electronic sign is powered by an AC
power. source. 47
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WD 2006/ 078601 PCTI | JS2006/ 001494 1 13. A system for

an access node coupled to a conputer to wirelessly 2
communi cate information to a plurality of electronic
WQuvas/e7e@mpri sing: 3 a first | ogical |ayer OfCTors2006/001494
nore repeater nodes wthin a comunication 4 range of

t he access node and configured to directly conmuni cate

5 with the access node; 6 one or nore |ogical |ayers
each having one or nore repeater nodes that are 7

out si de the corspsien dait aromccesngele odouplik @ ccanpurnde vaRtssly

28 ¢C %HnﬁH%ﬁg in?f‘o?;aﬁtfbg iJ ag;?ﬁrlrarlég SERIHA; %ng’n 4 ' E rrsi]si n%’ E e aac cess

3
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10
11
12
13
14
15
16
17
18
19

node by usi ng one € repea

| ogi cal | ayera firfidagicaklayenefi g pil ore fepeatdr nedss within i hemmunication
access node for r@hJafeny dobekdehdWiahPldrfisuredlth directly communicate
communi cations to the access node; and 12 a pl u?allty

of radi o nodes eatiftf%is5eEPd%o an el ectronic sign and
posi tioned bde Wiridi Bgical GQERRh GingQne bARGE rePéatd A&ePthat are
nore of the repeatg ngdes 14.and configured to

recei ve comuni cat't8iEs MFr SIReation. dwige ngjq dhepgocespsnesge and
or nore of the repefdued todadircthncdnimeunicai Wit theayeks node by
of the. el sctront o op ST s EpERIR n Ao aF 1o il oeicay
conmuni cat i ons t radeseni ot ebe f rwsesst hedac Ges setrroshatting  wiless
the radi o nodes chhllﬂlluﬁgatfoﬁ)stgnl% a&hanged. el ectronic

signs as repeated 19 by one or nore 0f the repeater
nodes. 1 14. apheligiefadipngdes gachiconpied to sutpbactpnic signeand positioned
sel ection of a rep@d AomiREIRRedN ongoﬁﬁﬁgoftgegje&ater nodes

node coupled to an_electronic sign is determn

according to the AognEgIred tgyrspive commymisaions fiem theaeoess node by
n?n‘oﬁr 02 ealch r epeat mgr_erwdﬁ répehiai ﬁ?d@:ﬁ&fﬁh@il&g&m Rydra RdSrein
of the sel ecti i o nhode coupled to a

el ectronic sign. S%gs%rﬁﬁo@lcg%%‘gi‘PW%ﬁ)%&Wﬁcﬁ%c signs
1 15. The syst emagdordingao moi@ynifativishensnbineipkdns the géce? node to
logic in the acc repeat er _nade to
synchroni ze a 3%1?653%2%%552%%% gcf‘tl%rrt%he(i cg%ée%‘g?cggl&c {853 prgeated
for conmuni cat i orbs ofearweeaf the repegeranvddss node and each
repeater node positioned on the logical 5 layers of
repeater nodes; 6 logic in each repeater node to
synchrorlftze Tieystem ﬁgﬂ‘i@éﬁo‘l’hefqﬂhﬁbe sgiegtiorhef a repeater node made by

each radio node coupled to an elecironic sign is determined according to the logical layer

-number and power number of each repeater node within communicable range of the

selecting radio node coupled to an electronic sign.
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7 receive tinme for conmmunications between the radio
nodes on 8 adjacent layers; and 9 logic in each radio
node coupled to an electronic sign configured to 10
WNWHEFORI0ZEe a transm ssion and receive tinme #FEINUS2006/001494
communi cations 11 with the repeater node sel ected by
the radi o node coupled to an 12 electronic sign for
communi cating with the access node. 1 16. The system

of claim 13, wherein each repeater node is powered by
an AC 21jowdie seigmeéclaiin 1B/ furtidreomspyrsingm of cl ai m 13,

wherei n one pled to an . 2 o

el ectronic si ggn“mﬁ{ %b ?(\t%sg J&ﬁ%\%@? egéfl fepegT "f’ﬁ% 13 Fpclyguize a
of claim 13, whertgngmissiam tmre ammaeecmadtime fro desmuroespibredetween
to an 2 el ectronyg,gid E&o&éanﬂ%&\ﬁh@ﬁéa Y nddl pbSt ROV the logical
source and is configured to repeat transm ssi ons

recei ved from ot H&eSfSERpetsgodehat t he repeat ed

transm Ssi ONSogiBy ol refbateORHAY Rl %ﬁ&%l&%é%sﬁgﬁme and the
node. 49 WD 2006/078601 PCT/ US2006/ 001494 1 19

system for updat i FVEr SO L9 RRMUpiSEioRhRetER Ue gAdigdofss on
aretail 2 enV|nﬂpamﬂth£@mpr|S|ng 3 an access node
posi tioned i enV|ro a confi.qure

4 transnit aﬂ)&hr lg‘ce&a%/ éa"ba Pl esup gdepﬂ‘rﬂhqscé’iop gﬁ‘é‘ed o
or nore el ect r onisgrobiogizs ageugpisbntaod teceins tiee chrcSmﬁmmcat:ons

transmtting and %t‘&@ge% aYérrhgdé"éeie 41(?%% th%oxf%% éo'u&”(?to an

with the access no

el ectroni c signs 'ifﬁmwlé@rqommume@ingwbthﬂmesses@e $
transm ssion fromthe access node corresponding to
updated = 9 prom)tl onal information for display; and 10

I logic i 'St he TWsteip offipim 18, whercinsiphererspisnrode ismpivead oan AC

Y o

t o @yw®g¥hecel NStructions 11 contained in the wreless
transm ssion received fromthe access 12 node so that
the electronic sign updates its displayed information
in 13 dgsociia dystamwt tlhint 183 wipdiatond opioweRidiondalkes coupled to an

i nf Qf, gicg{éhlsjba% 0w?edsyst em of claim19, wherein the
recerved Wer el ess transm ssion from 2 the access node

is retransmtted by one or nore repeaters prlor to

receipt Ry ammalhagh ropalaﬁl 133 whbr@H RGO 552 SehiPNodbd Gupled to an
W reless transnissio
electronic sign is powered by an AC power source and is configured to repeat:

transmissions received from other nodes so that the repeated transmissions may be

communicated to the access node,

49




W N N b B W N

e e
L I N R =]

1 21. The system of claim 20, wherein one or nore
repeaters is electrically 2 coupled to an electronic
sign. 1 22. The system of claim?20, wherein one or

WO Bos/ep@at ers i s not coupled to 2 an el ectramis2006/001494
sign. 1 23. The system of claim 22, wherein the one or
nore repeaters not coupled to 2 an electronic signis
AC powered. 1 24. The system of claim 19, wherein each

el ect roggc s 1:bey!g he 2 bidirectional
comuni cabl € r%ﬁ&'@ 0, Prqgtiondl, jfounatign (signage in a retail
repeatrennehbcommssmgnsm tting 3 wrel ess communi cat i ons

to the acce 06/.0786
PCT/ US2006/ 8%‘1%8%? “‘Et"%z‘%?\éP "g e TR oef?"lgqngl,e% agy| contigured to
wher ei n the sel ebtrsnit psjreaive wircksstchremnisgtiatse r 2

having a cl Qﬁ@%}: e. a

node. 1 26. The Ié“b@%‘ée?n%'?“r ﬁﬁng%‘&%g Y Far}s?%ve@s foP fritSiting and
conprising: 2 a EeHYiREWirdeshpmmicaions Wijluthe decess node;

comuni cat e g8k the WiedR nﬁfeee?ecﬂﬁﬁé’@% cox{’f eg‘M I:lgo fccive a wircless
plurality of access nqdes coupl ed

network 4 and | B*E’é‘i“’éﬂ"’htﬁ"@e@ﬁr%’ﬁqﬁ? é‘ﬁﬂ‘? VO@?SEWWE eto updated

retail envi ronnemmonmﬂeﬁmmmﬁmtd@lag%ﬁr al conputer
is confi gurefd to. .comuni cat e ulsggit ed ronot i onal

i nf or mat i on $&° lggte PG Pr eiRSlentraue Yens SapfButed 19 REpuiAwugjons
7 nore el ectroni @ngingdn ﬂle@vnmlaehaﬁra&ndniaiiors&echvdde&@h lthe access

location. 1 27. The aim26, .wherein. the . .
central conput er” | s con#h%ralf?téo e nuﬁaz?eéét\éﬁ%wegg‘ﬁoématm n
updat ed pronot i o‘ﬁmclatmf\wﬂﬂhtt mpdﬂe@romwt@daﬂtuﬁbmnanad
intervals in 3 association to fluctuations in a

mar ket for a product so that el ectronic signs

associ at’ed he wstert aflainy 19 aherein fepyreepived persieeschransmission from
co ﬁlﬁe&ﬁ&@d’mﬁﬂﬁ@eﬂﬁhilﬁlﬁé ohé bIGhdiStch QRS prﬁ]-tomelpt by an electronic
200164:0 é ng OO 001494 1 28. el ectronic

si §i¥ 8 by 8§ s °€1W5i“@sst5’lnonotl onal i nf ormation 2

displayed on the electronlc sign, conprising: 3 a
nmenory %:lonf lrﬁjeus ] %t.or@ one or nore execut abl e

i nstructions’ > 5‘?)'? B0 PITER IR OF SWTS FPeatest (i Yectrically
[ ns@uplcdtqaalm@csmmsegh in menory; 5 a transceiver
configured to receive updated pronotional information

from 6 a hub communicator that is repeated by one or
nore r @I?,e at Theepystem of claim 20, wherein one or more repeaters is not coupled to

an electronic sign.

23, The system of claim 22, wherein the one or more repeaters not coupled to

an electronic sign is AC powered.
24.  The system of claim 19, wherein each electronic sign beyond the

bidirectional communicable range of the access node selects a repeater for retransmitting

wireless communications to the access node.
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7 devices prior to receipt by the electronic sign,
wherein the updated 8 pronotional information is
stored in the nenory; and 9 logic contained in the
Nenen6/078¢omf | gured to cause the processor to PAIAIS2066/001494
di splay information associated wth the received
updated 11 pronotional information on a display

el ectrically coupled to the 12 processor. 1 29. The

el ectronic sign of cla5n12 rein one_ or nor

, Whe e of
the repéatintf® ISEBAEC izg Whiseindhe eofegied repaRier ity repeater
haviR@ga clbbspbgiyal feditionthippd thy hcagss pedanot i onal 3
information. 1 30. The el ectronic sign of claim 28,
wherein one or nore of the repeating 2 devices is an
AC poweréd dBheisgstem df cBim 19T fwthed comprisimg: ¢ si gn of claim

28, wherein png, rchﬂ@ﬁﬁ cQJf;ogBJE@ 1§ ERGIAE over 2ARUL GESndtork
a battery powered devi ce.
with a plurality of access nodes coupled to the wide area network

and located at geographically disperse retail environments, wherein
the central computer is configured to communicate updated
promotional information to each of the access nodes so that one or

more electronic signs are updated at each retail location.

27.  The system of claim 26, wherein the central computer is configured to
recommunicate updated promotional information at predetermined intervals in
association to fluctuations in a market for a product so that electronic signs associated

with the product may be updated in correspondence with the fluctuations.
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28.  An electronic sign configured to update promotional information
displayed on the electronic sign, comprising:

a memory configured to store one or more executable instructions;

a processor configured to execute instructions stored in memory;

a transceiver configured to receive updated promotional information from
a hub communicator that is repeated by one or more repeating
devices prior to receipt by the elecironic sign, wherein the updated
promotional information is stored in the memory; and

logic contained in the memory configured to cause the processor to
display information associated with the received updated
promotional information on a display electrically coupled to the

processor,

29.  The electronic sign of claim 28, wherein one or more of the repeating
devices is another electronic sign having a display for displaying promotional

information.

30.  The electronic sign of claim 28, wherein one or more of the repeating

devices is an AC powered device.

31.  The electronic sign of claim 28, wherein one or more of the repeating

devices is a battery powered device.
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