SYSTEM AND METHOD FOR A W RELESS MESH NETWORK OF

CONFI GURABLE SI GNAGE CROSS REFERENCE TO RELATED
WORBKLOEGET ON [ 0001] This application is a PCT/US2006/001494

continuation-in-part of the copending U S. utility

application entitled, "System and Method for a

Wreless Mesh Network," having serial no. 10/938, 263,

filed Septenber 10, 2004, which is entirely
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I NVENTI ON [ 0002] This invention generally pertains to
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devices within a manufacturing facility or a power plant may be accomplished by
hardwiring the sensors and controllers with monitors and controllers in the central
control room that may be only a few 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 to the inability to communicate electrical control signals between the

central control room and the remotely located sensor or controlled device.



resources. [0005] As a nonlimting exanple, many
retailers commonly engage in advertising reduced
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signs with such goods throughout the retailer's

network of stores. As a nonlimting exanple, a
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retail stores across the country nust generally print
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network of stores, which effectively reduces the profit margin for the retailer.



Creating signage involves significant tine, so |arger
retailers may not be suited to nmake real tine market
wa@ojoaerssent s. [ 0008] As a result, a heretof or ePCT/US2006/001494

unaddr essed need exists to overcome the deficiencies
and shortcom ngs descri bed above. DESCRI PTI ON CF THE
DRAW NGS [ 0009] Many aspects of the invention can be
better understood with reference to the foll ow ng
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[T nksi Sﬁ&&comlﬁgstdla@rl[,gﬂa%\,@odes shown. [0012] FIG 3 is
a diagramof the nesh network of FIG 1 with a single

radio node on layer 3 highlighted to illustrate the

repeater sel ecti opEHERACHHN OF BIE DrECWPNGRadi o nodes.
[0013] FIG 4 is a flow chart diagram of the process

[0009%whi ch™ t Bany gehestspd desingstipn aan be hefipn widaistoed wilgrreference to the
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WI t bormb;bondmglpartmdmghmmt}msewmi e'giwsi ered state. | 0016]

0010kt e FEEnT et dispn g e e M TSN GREMER o BecBRiods 2y bt
nodesradiliaylod£g| ster with either nesh networ k. [0017]
oot &8 g IF?(ﬁ? A2 Shint REHTEACRSEIRE KW tnE bldirectional tinks
net m&Hme[r&Qd%deElslﬁwrﬁ is a diagramof the nesh
[0012]231-t \Sgtr gil(glf?dl's::ag\éa@r%péﬂ% %1351 r{e%gr( op 191(23651 v% naasrlrlllg g Lald}g node on
layer 3 highlighted to illustrate the repeater selection process implemented by radio
nodes.
[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.
7 ’[0017] FIG. 8 is a diagram of the mesh networks of FIG. 7 showing the dynamic

reconfiguration of the networks.



[0019] FIG 10 is a chart representing the
distribution of tinme slots for comuni cati on between
w0 bwearssess node and various radi o nodes of thRCTESIN06/001494

network of FIG 1. [0020] FIG 11 is a diagramof a
mesh network simlar to the mesh network of FIG 1
illustrating nessage consolidation. [0021] FIG 12 is
a flow chart diagram of the nmessage consolidation
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di agiamtiel mbReeVoReEaSRIch0r communi cating | arge scale
broadcasts t hroughout the nmesh network of FIG 1.
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an ahbeh patiqv ¢ enbodi nent of the nesh network of FIG
1. [0027] FIG 18 is a diagramof nultiple nmesh
(00224 et wor ksFI&H. A3 liser dipgyam [of thewsdsessdonwoniolidting @Btbotind meghgsd, also
to apback Mmedigonmputer via a wide end network. [0028]
FIG 19 is a diagramof an exenplary radi o node as
[0023dhown andGfedéAidpéd4Breompiise diflswtiostudiagraf0F218 stéisGadidGrodes

S 008 LTSGR RC LR ALRL, AhaBSagES ode
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[oo261et ai | sk @7 ¢f a HafamZorh Mésh he@olE&bt B ehWREKat®le embodiment of
the mesh network of FIG. 1.

[0027] FIG. 18 is a diagram of multiple mesh networks similar to the mesh network
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 depicting sign locations

dispersed throughout the retail store.. . = . - - S s e

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



signs distributed throughout the interior of the
retail store of FIG 2 1.[0033] FIG 24 is a diagram
wW@Roobhesopet ai | store of FIG 23 showing the  PCT/US2006/001494

communi cation interconnecti ons between the various

sign nodes and repeater nodes of the nesh network.

[0034] FIG 25 is a diagram of a network of retai

stores comuni cably coupled via a wide area network to
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[ fllustrated ?n the abov -re_erencggqg%amyngs. rbw%$%?? °
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Wit hin Lrit and of this.disclosure and. as
10038301 ' ne PRy s b issBRtet BT of me Pl 46 OB Figdfigic Shanee

el etirsughowt tlsd rgrall nemolk ¢fRUIGI 2d to a transceiver or

radi o node that is comuni cably coupled to an access

node may change its display, as directed by the access

node. The access NOUDETAILEN DESCRIPTION ecei ve data

elated to adjustjng i nformation, di spl.ayed.on one .or
10039 pre of ¢ ﬁ%‘g@fb‘@tdleo%ﬁwmﬁ ﬁﬁg%ssef‘ha@o‘éee SECSHGREn describes one or

Wi I gloRS&hbodirhéhfs 4B illSstiafed iR QU -reRNYEH @aingdl Hewaver, there
nunber of radio nodes logically distributed around the

acc & insaeto lopbthiy dipslesaregp arsigle aefadimng o5 cppgdimgnts that are
confisAbéc8dndieinOUbn e Bl RRALOMME iReMN iPRE, cdvBS taBaditerPRives,
configured to repeat the
modifications, and equivalents included within the spirit and scope of this disclosure
and as defined by the appended claims.

[0040] One or more electronic signs each coupled to a transceiver or radio node that
is communicably coupled to an access node may change its display, as directed 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
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out bound communi cation. A recipient radi o node
recei ves the out bound conmuni cati on nessage and

W@ 2@6/0T881 | nstructi ons contai ned in the PCT/US2006/001494

out boundcomruni cati on nmessage so that its electronic
sign changes the display of information, such as the
price. [0041] FIG 1 is a diagramof nesh network 10
conpri sing access node 12 and a nunber of radi o nodes,
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grouped 1n layers in correspondence to the nunb%r of
th; ggcess node
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conmxampleat Fih lreditsnodas 14 nows, and toraee an tayer hbacajsg those radio
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and ope or re appl.ication dependent devices_ that
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mayRpEmEHERAnRisE dataggauisucn, S maadisRey, ROVEL: fi§yshus, as

12 { QbnifpAfRe Biedtd, 9iMid Goddd subR ek rfNnSaSe May Lek@uple® to an
the radi o nodes may be coupled to control|ed device
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access no or a disp . . .
12 for communication to the back end system. Likewise, the radio nodes may be

coupled to controlled devices, such as a pump, which may be turned on and off by
the radio node upon an instruction communicated by the access node 12, or a display

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 nonlimiting

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



devi ce, such as a sign. [0044] As indicated above,

radi o nodes 14, 16, 18, and 19 are |l ocated on |ogica
wo 2006/07880and nmay comuni cate directly w th accRGSEUSNIE001494

12. In at least this nonlimting exanple, as shown in

FIG 1, these radio nodes 14, 16, 18, and 19 are the

only radionodes in FIG 1 that nay communi cate

directly with access node 12 because access node 12 is
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[0049] In similar fashion, one or more radio nodes on logical layer 1 may serve as a
repeater for the radio nodes on logical layer 2. Furthermore, radio nodes on logical
layer 2 may serve as repeaters for the radio nodes on logical layer 3. The radio
nodes on logical layer 3 may serve as repeaters for one or more of the radio nodes on
» logical layer 4. e e e e e e e
[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



repeater for the radi o nodes on |ogical |ayer 2.

Furthernore, radi o nodes on logical |ayer 2 nmay serve
wa@soosepssat ers for the radi o nodes on | ogical |BYBEUSB06/001494

The radi o nodes on |logical layer 3 may serve as

repeaters for one or nore of the radi o nodes on

| ogi cal layer 4. [0050] It should be noted that the

various | ayers of the nesh network 10 do not

nec edlgaridioynaier iesspdrdaye issdenotad 'ayﬁogilaailspmdiﬂd $s not necessarlly a

di st ance . f rom acg, t her d|o n

ot B g AR ERadRef R s noBHine Sephil GaB Ees on e

not same @Slm‘ahlaytuﬂlyﬂkbylmmﬂ at gﬁmmg iphgicaf dlﬁtax(iheﬁ)frﬁﬁdl%accés node
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o an e s o eSS RIR 1 i QegtEiioi By SE B vaT e teeciugnber of
fr Orhobher BPEESH (HOfRe8 MPddTE)/ N@\Iertﬂﬂéﬁsasad’m&ﬁ(m@a@lon bidirectional

of oﬁglggnagr %et %E{éﬁhg(? F q{éﬂzgl iggo \éggttlg‘gacgéasggogeuﬁbof the mesh

hbvqkﬁhﬁk¢§s a communi cation bidirectional |ink may

be established between any radi o node and the access
[005ihode 12 & 2tRRliMESH churmp emunicpimenAth AQ magy be established from

nonlddr, thb I 1 EXAMIEH & onclegf% rlé}%ﬁw Bnal,cgﬁg hodd limYn B rllonhmltmg

establ i shed fromradi o node 17, . Is on loglc
| ay example;rgdigaeees &7 n@d@um@tesmﬂt o nedeRY mltlogncgl layer 3, whlch

exarﬁ@o%orgﬁﬁlﬁ Ated) ﬁr%azcl) gtﬁdy%irgncl i& I# 15 radl 91{)(#0%0 loglcal

on |l ogic ayer SO C cates w
noddayzy brporlmgm@ateSI wifle rradio Raim 82 noddogidal o}ayd;rogl walch itself

Iay t di nod

s S ERTRON B o AAGLBOU, 72 B QPR o nce
o n I ltﬂqomalunicalyedlr@tly Mthdcmsumsledz atluxh\xhat biddettonaloiéh 2D9nay be
co t| h access node ch,tha

o ot SRRy Slep i el af CE BRI CRe At s 19,22
r epedt ed PopThirbidiratiemn $isk Q0 %nibisodsghtor Bdtdnhedesedltween
22, 24, a q_27 Thi s ? rectional link 20 enabl es

gl 17 o'

dat 45419 S ATfessae et ween radi o node 17 and

[0052access nadaisddsed DO0REle AaildbdGMSS ellid RodDht®nde & minimize its
bel ow, a radég node attenpts to minimze its di stance

numS&anss npear by ArefETigR Sharisr reudstte donggr Tovisycherelyiplaning itself

t herg mgldﬁll?@loﬁ&asl 056blk t@gcckRFERI D ¥ t@xlnﬁscﬁ tl?esml%biﬁ bfleBeats or
to access node in terns of the nunmber of ﬁeats r

hopdopoier E%Wﬁ?aélﬁg g agfestnode d 2sk thisdway1gach p ¢ kdip nodes of
vay mABRGERAL 10andab BiatadiBRalR s filehls Goh ﬂ%oﬁg the

bidirectionally Ii'nked wth access no
r adiréslipberies lagéngllx dchigd poe davead layal, ﬁlerebmreaﬂlra/féb mesh network 10
t herghy; greating the nesh network 10

[0053] FIG. 2 is a diagram of the mesh network 10 of FIG. 1 with the bidirectional
links for all the radio nodes in this mesh network shown. As stated above, each of
the radio 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, it 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,



of FIG 1. [0053] FIG 2 is a diagramof the nesh
network 10 of FIG 1 with the bidirectional links for
w@bkdoesnr8s0r adi 0 nodes in this mesh network showpCT/BS2006/001494

stated above, each of the radi o nodes on the higher
| ogi cal layer attenpt to mnimze their distance to
access node 12 by searching for repeaters nore closely
|l ogically positioned to access node 12. In focusing on
r adivehictoses th8io riotle 3201 Ingerdsas a repepientoe toriiniedtidy &ith radio node
ot her, radi 0 nodes in,ghis naonlimting ex .€.
A t rSubTCe e nr e 3k o P Dot SEE Flieinre 36 on layer 2,
des wﬁihﬁiohemwfgmunrcaeé fitheds e Qg. Aaa,%g d%c@s@éﬂ%l V& MBS node
with,radi o node 24, whic es radjo node 22 on |l ayer 1
as gz_rcg'ﬁ@é‘l]@?t_e? it ?gpﬂﬂﬂqie iitaﬁ AgFCTpadibp i o node 19.

[00541i kew S €eRadidfdde 19QUEposE af RAdiBNAN bidir6EHA Nink B £Rhel Juf through
radi o .nodcg: whi ch itself conmuni cates

36 on |layer 2,
wi t FAHAPGES ﬁga_é layor T, 44 @n laysr 3iasd 44 98 dpyabdiceradipaiiods on layer
node, 22C&REgHR ,a£&§ss\’\4é&ié RAdihey NRLRHO bidggclzttﬁvflglﬁ gliinfé’se%th a

above. [0054] Radi o node 19 supports an a
bi ditheortticyhanlimiteg npmberof eaiouades lngisallh groaptideroind esced@node
on l1aygbyilied thit £ SuhiB¥R nudibeAdnd ’ [ adi
node %@6ghélayer ihaégﬁgégaentP@ﬁmgggggggﬁ%gngﬁs%@?&WSﬁW
mai Aeddspositicned @otogieatly ldvien kembviredhlagers.heor eti cal | y

possynl imt - | ogi.cal Iy .grouped

00535 e sl Fe lajd AU 1P Y IR ol BVBfomber, some
nunively leef mokee suiatliecthmo dthsrsnfy se@ingeasas regprAtf@r sudfoofiodes on

nodegs.. Ltioned .on |,0qicall | ower nunhered | ayers
[0 0LEARP B ERn R B0 o dg ARy eom s Bages based
speoh fiiccddgeegeant abiligberserves Q8@ réfyitel) @adiDfagioSioté 3omesht f@iork 10

others for serving as a repeager {or radi o nodes on
I ogicgrgptllt%s R geﬁgfnn%:ﬁ rf%el?oévd’r |n31}; rs Inqyf Igast pge nonlimiting example,
di f k&lienbdeat eitth @igherepowea humbBORRSesDAS @enRAllyt MR85 88 more

of ahi lt to serv as@g repeater, each radio node in
mes ™t REPERFCS ol¥ptitTaio dlodefe @i nioies Pover pumber values.  As

nuntaBtussddindoré @AG1 bediie AN LB nbAd \@nDURIRS Swn B@\%r‘?mmber and
nodes hi gher. power nunber val ues are genera

Lth I .. PO; | : 4 y
deeREPY C&Hb @fprpiedts Seighlbasing ragéo nedpeefitsrdstermiapd peer gumber.
[00s60des WiAdn hsMRitiROURIpRY HRE o wkRhRSer S Kb iﬁﬁ{ﬂi&ggﬁqbf‘o to 1

nore detail below, each radi o node conputes

powehd meybresomptpd bared o itheslollgwing fasmps: i t s nei ghbori ng
radi o nodes of its detﬁﬁnjﬁed puer nunber. [0056] As

a nonliniting exanple, the PB&%er *Htimber may be in the

r andre tto$ nOnlimitihg anempley Xhe, co rpede€fitidaa 3€ thed FangdI@f 0 to 1 that

fol lcgr\f\ésggndfs g H}%lb%ﬁery status. A value of 0 corresponds to a discharged battery,

while a value of 1 corresponds to a fully charged battery or constant power source.
[0057] Likewise, Xoufrer is a coefficient in the range of 0 to 1 corresponding to the
message buffer status, or available memory. A value of 0 corresponds to the notion

that the buffer memory of the radio node is full. In this situation, the radio node

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

nodes on higher layers, thereby utilizing a certain amount of memory in the radio

_ cannot serve as a repeater-due to-the fact that its memory is full. Inserving as'a



PN = Xbattery * Xbuffer In this nonlimting exanple,

Xbattery is a coefficient in the range of 0 to 1 that
w@arsesponds to the battery status. A val ue of POI/US2006/001494

corresponds to a discharged battery, while a val ue of

1 corresponds to a fully charged battery or constant

power source. [0057] Likew se, Xbuffer is a

coefficient in the range of 0 to 1 correspondin

t hmoﬂes"smggnfwrﬁmo nedesltas 89 available aenwpy Eor Fioning yuc Amessages it

I
\rlrgrfggrgp %t alsﬁggéeeﬁf) Oﬂﬁs k 8 & qﬁju ﬁqtll t?pthie hl?l?gfelts %@%u%{ﬂ}%ﬁ ’[that the
t handseede Gufiadgentd@n iscﬁnmeamdeamstom nnesqmgea iartrangiu& t o-t he

fact that it Iy Sery

[0058]y epeat efach; ?gfhﬁn‘g‘g@ ﬂ‘ﬁé 6’3 cfﬁersh s‘l?gﬂ Fh]eg El'fl% hmrltg‘g visibilitygand
st Qfoﬁﬁnﬂiﬁﬁﬁlﬂaﬁﬁl th€ G&weRdiopslogm. nSrdrs aﬁdi’thih‘l whe readhayélbsn,ode is
thereby utilizing a cert

r adp@ﬁ%uélwaqqﬂfgts nggrest H@glﬁ)g?ﬁ %)n\glggblt gy e nﬁ%ﬁg% g]ilcr g@p@m direct

e NBfdnRlatisd. OA$ AGciBéa RbERSWAGESradiotnot@ pRRpireSdtseiftba Message
repeater. Likew se, a val ue of 1 for the uffer stglus

neatngcqesﬁanodf: Ae thezdisqednmekesian isigiapequs desiped abong™eigh of it
egregﬁﬁﬁlg% t Bsel efsaa%%éa er [fcgqgiggrmgﬁ%’ﬂasﬁ%e td'@ie adddkPLnode 12.

no es of sh network has imted visibility and

confiiliewisaahe iradjo inpde thet isetelgsicr 2 GpisPeRSF. iInSusy &llows the same

ano D&Ss Wc %@(%horfeaéjf' it ﬁb% @t he°i o8 &ﬁhllyw@rVWn?oe%fd tafe® for
r es nelg ors to whi %ay est abl i sh and

rral setang aslia emeatclo touericl aﬁcmﬁ nOAS 1desdn i thisdwah oy didirectional

when a radi.o r t

no doéon‘f)éum(iaﬂgn E («l% a% E)gfé 50 A IqGS £ qges"f’atbg%t%g %gtgvﬁéﬁ)n&fég f#atmay

deci@ ldbébt@'lmomtnumme hvxthfacmetssnmle aaeNtvmtdaalgﬁbcﬂds of the gasléo nodes

ﬁgdg n&% %a%“%glﬁII@glaﬁﬁsH%%lwg%‘ gerrﬂlga r?z% t% %ihssctﬁgg ?@esto use as a

ar @p&@érefvhﬂcm rriay periddiallpwlangé Bassdhio® ppracEesbera Ianld other criteria,
chooses ?Fg Its nearest neighbors on a | ower
! @?Wfor serving as a repeater to reach

[0059]6100638 lmf;ies %2, diddlarh BE SeW@dh natwdidi o @ﬁ:MGomahth radio node 33 on
conmuni cati on |Iﬁ in FIG

h I
est WK % H@Bh%ﬂ/\@eﬂuﬁsﬁ‘%&e@g tsr?pglgtghﬁiecﬁgq p{:'ﬂc?sg,c?si gpscrlbed above.

COMAYAb h8deE3 MR BRmARAR iRk 29, MRME ieh@ B&Tadieacdesaf, 27,
the radi o nodes in nesh network 10wgakes its own
1r

det 3%:rA2nat ol A& ateowithin cAge Rt drepiobidirgegiopal groruntgications from

r ep ioeﬁode?f! C[Ekéﬁﬁ(e B?fh'lsoﬂﬂnﬁﬁ‘llltir% &Hﬁﬁﬁeeﬁﬂ%@%&ﬂnmﬂ\ﬂﬂ 27,
ers and other cfiteria, as described bel ow, [ 0059]

Fl G38.31% 24, amd|3égxam ensmhsiaragnge thahapilaps @nd fncdes ragio node
W thr ‘ @%te Prafi §s1§13ra19 Iof%@{ BitHB bR taRbhdi @hown for clarity, but

il1us repeater se |on process, as
desar thh)senbrahm\vrsg example their transmlssmn ranges each encompass radio node

33.) In this nonlimiting example of mesh network 10 in FIG. 3, radio node 33 must
determine which of radio nodes 17, 27, 38, 42, 24 or 36 to select as a repeater for

communicating with access node 12.

[0060] FIG. 4 is a flow chart diagram 51 of the process in which-radio-node 33 (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

10



Radi o node 33 has a communi cation range 49, which

means that radio nodes 17, 27, 38, 42, 24, and 36 are
wowrahiorsepange of direct bidirectional conmuni CBET/O8X06/001494

fromradio node 33. Likewise, in this nonlimting

exanpl e, each of radio nodes 17, 27, 38, 42, 24, and

36 have a transm ssion range that overl aps and

i ncl udes radi o node 33. (The transm ssion ranges of

t hasgatee stic hodee 3moshitsrsorecomptunisations by @theg nearhyt sadiopmgees, as

in this.nonlimtin ] ' LSSk di
ex £ afd inn@® deasn@tewonkmiig iera man,
nmust deternj ne i of r.adj 7 :
o gttt Feagode Sherap il i PR rhbs beduscthorbéary?faio
accRuss negeintRde [HG6@e Fy& ndmbs andf bowerc anber dinatpgalpy RF
51.of the progess -in which -radiq node 33 s
ot HENSPIRIPE nota souie et T tiniyddt A node 53
sel &abiiMes A likeFarh®y nbeds feoniths Mdhitdied gomiruhicatiume,sa shown in
node 15. %p&n connezSYng,thelﬁrocEs§.Ior segl ect.in ted. but
ar efp®ater I #aeASoOTEINB IBEINESHT Rp<t0iE Jist BoRmORY pgHLed
by @Lh&f n9aiRYbé aghfed actofiing s shoprditentiappdibd, Fhbse of
noni té_orl gggﬂ;gl%cepsms\ﬁéﬁq 5’1?” or med peri Iodl cally by thle
r adremaydes! XYY one non imting exanple,
(00617t N S MOBEORENGt I QEBAshed, Sra@¥ G0l 88l chQipsd ANirdpy 58, Radéinis the
node 33 engages in this Ilstenlng¥£3de because Ether

neasisringsafitee hies @8 reraggroy mdiqersien based ph e laxes pumpspspending,
and%ww.y AIRLTank By HRPAWRF nifibel, [RARAAIRS 1208End MK ickiReria. The
conti'nuously recelving these transm ssjons, radio golgl%
33 Gdlpwhigitaterspeestrtsthe prdersd Jptnf nersbrerodes Grradignode 33 (FIG. 3)
m)niae%sgc[ S0t EQRITHANi G i HBSrs vARISQI Nt At RRgSH (FIG. B!

| east one nonlimting exanple, this list is

cont i nuous¥odeadjmist ed, | butLaydréNunbst y _aPaweriimber

adj usted according to any predeternined period, as on
of ordinary skéll in the art vibuld al sio know0.]0061]
Once the Tist oa7s established, ¥adi o node 33 enigages in
step 58, whichgis the prdering of the | ist of0the

near by[Tadi o nedes basgd on the Iayer jhunber, 0.9
ascendng, asgrimary criteria and on| the pogpgr
nunber ;—descendiNg, a secondary criteria. The

follow n I ibi of ofE@ar »
hodea T otebR; Drfahl ERENRlHHAEORT REib Mol 5 oftaat by

urroundj ' it hincc i ' h
oo G U SBRGE B EPMENTL 8 e g5

Rad ibottdxo d£it:3tist ofl redicGiodss vl s RYwRaNMECHBYES BSs thar afadgurable
to %ﬁrgs%oéi.l’AéA@ 'ngllﬁi &iflg 8}&&1&@% Q#3988 33 i¢ SorTRVRd ekt & 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 itison a

fower numbered layer 2. As discussed above, radio node 42 may have a power

number of 0.2 due to its low battery or memory status. Thus, because of this low

number, radio node 42 is undesirable as a repeater, and it is accordingly eliminated

from further consideration as a repeater.
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bottomof its list all radio nodes with a power nunber
that is less than a configurable threshold. As a
woenbiomiedi ng exanple, if radio node 33 is confPQUUsI06/001494

such that any power nunber less than 0.5 is deened to
be unusabl e as a repeater, radi o node 42 woul d be
noved to the bottomof the |ist according to step 61,
even though it is on a | ower nunbered | ayer 2. As

[0063di scussedfterromganizinglihe linmfeada nm&y rhadiv @ode iﬁomaﬁﬂn nibtermines
gfecgﬁhzéhdu t 2 v'vetrlsnélvn\}%nu n@ he raéﬁo Fgl{ey t&%to&ytﬂé hst 1s Uove the
Und&ﬁhﬁ@bﬂﬁe ﬁ:sesholﬂeﬂbmt elmeammgl that thie powerciametien il bglow 0.5 in this

imn d fromfurt i deratio S .
" epdRb LT EsuaTIar vafts palf SEI S Reol T B4 anghagpig gognmences
nodeasoenitoffld for l@dmuﬁaattoheb;eaéatl@rnodest fer i paposshetdbiectingla@other
power .nun:f radi o node at the top of the Iist
is dpgoae eI‘Féatélbaﬁ(strdﬁla%\%feBeﬁt‘ﬂr eshold. If not - meaning
[0064] hat t helnphedonlihiiRl exampleedndvidsshbwh ﬁn tTabls Neadio Fﬁbﬁé D4 does

exa radi o node 33 resorts tep . 54
ag a{rﬁée&iﬁ B RV SOHIMP Y T3S Sra?terc‘gﬁ‘hﬁ Ai %&f’ c}rﬁés"oﬁ‘ows that radio
nearfye MPRRS bk nhiiBer PAL PREBO RédeBEliR iid r[lﬁhﬁhﬁﬂ\%fb%mple also has

radi o node that may serve as a repeater. [0064]
thi < BEHIM%ROET AG2 'e‘{‘H\‘PHPre ita REWEISIUERRSHS P-AS, Tlljple Isylower than the

radi RwePHEmES Hesfo hbslend Jﬂ@éb?dxﬁ%?%l’) nOMeTBE ks faRAtbelot radio
greater than 0.5. Table 1 also shows that radi o node
24 mede ¥ pearatentighsierates for padiqeesied3node 36 in this

[OOG?OHI i m tR&Qo RSARD1s §|1a§/9r 1hﬁlr§\belaofJ 3a V\,ﬁ rﬁgﬁf{rt h the laﬁ}]‘ number

owever, its power nunb . ower
t he qfbwhradianpdes 24pnd %lu @cqqmlszatvenﬂtb@mhdmg ngde X7dk o hlgher
nod [ t 0 [ Q t
Fepdghar bt ifh BRIk Ry BONG el s RENGY dofs it o e
| ay eracad; thindrin thfe llISt Oﬁ/pmeohal irgpedtergiodes. t han t he I ayer

[OOG(SZl'mbetr hglglkﬁg % JI 09 hgc&%glgﬁﬁgéh t%&ﬂx i;‘ﬁhe &Q%\Aégt'eﬂ%n%egeater nodes

t harbehiad mdlmmibs 36,36) ard 2ﬁ|dgh®rthe/aalct1tbat it impe layaudrivet has a power
cause thig I ot ent.

; epea ebF:It %fg(g%%l%%%gﬁﬂle nm}l WmS@re%$03%| gl%tcll Osp racg%noc[«l: 7als placed
pl aded ofi dhr kidh of noddsehdt insty tefuspbisemtepedterr(@pepdctive nbdiegualified

behln des. 24 6 7.due.to e f ct t hat
g A3 RS Bk % ra S0 ROT Bhacing 10l Bl 1 O
[OO67i]S at t hafted radiswode 136 &ﬁh ekadute&:lsfepi b4;,57¢ &gl zﬁldrﬁld@f HIG. Usradio
pl ace st, on_the i ode may. be used as a . .
P odiile? Bip i e for OB, ¥ Rty bisdoa By igg axaraple i
t he rhdi6 thoaerm Rty 1bde 98l €eldcts adivind@s 204k d 1@pdate for @i@funicating
4.

with access node 12, thereby forming a bidirectional link as shown in FIG. 2.
Because each radio node of mesh network 10 executes this series of steps
independently, the repeating routes are constructed and modified dynamically and

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

[0068] . Access node 12, according to this nonlimiting example, has no input in

programming or controlling the repeating routes as shown in mesh network 10 of

12



[0067] After radio node 33 has executed steps 54, 57,

58, and 6 1 of FIG 4, radio node 33 selects the node
w@roobheedop of the [ist, which in this nonli mPCHYS2006/001494

exanpl e is radi o node 24. Radi o node 33 selects radio

node 24 as a repeater for conmunicating with access

node 12, thereby formng a bidirectional |ink as shown

in FIG 2. Because each radi o node of mesh network 10

exeblfe.gs Inhims, rdioinedeseif H@tslerpﬁwmdé i ¢bange positidnein the network

rep '
[oPEREL A0 ol PHORRBLLGARR | fﬁ s BBl b o floting device
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chan%%éN nplélsl eolrl1 ey ?eﬁ@dﬁ%lryv\g}aﬂge(’ §lﬂf’g§3ya?surg§g {Qat cadh THvidual
nonkadi todg hax adrise,of i potentinln drdiiduesde for Ssepelfig tdsORe@p@ier for
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[00691 her eby A[s%ltaklthltlﬁgal inBnlinfitinp&lahP, fadloenod¥ 88 Yt FITF 3Ghay be a node

t hege, seri of steps, for selecting new. repeating
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addi ti onal nonlimting exanple, radio node 33 of
3 nHjregigersd sgtsdntogdesistered @ity i ntroduced to the nesh
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a recent power | ure, . hi s case,
33 tosthe gerepsginde @f F 15.i Inpheeindisated abavgi whenzt lilqgln lpmd@éls powered

Wit B, 3F ﬁ%siﬁfeﬂeﬁis?y Tt @J]ﬁlﬁﬁméaﬁb%l\@{h a‘i’lkol%igsmox{n egi%gﬁl%{(% radlto nodes,

havi n conmuni cati on W t
tr aﬁ@ﬁ@ho nedgrprepgedsrip eagiegister widh theanesh networkal Or egi st er ed

[0071 t at e. %?Z@l 5”_7I aécﬁéi f ff)l\(f'jf %@We%géacru ed,dAe qggcﬁ%h@%o% in regard

he regi strat’ioh process a radi o no
nodte 5. | @ften detgmininglihetthe dowdyovmpervdfeine xmdn @tiheitap of the list

I ni g a%HeV thQ Qﬁﬁfﬁ%ﬁ?mﬁ%&k&‘é‘& &L ﬁ)e& %iscll'Mn thls n &llmltl%%xgmple is

comuni cat'1 o el'ghborin
t heradad nwden%éorpraolo:eeadcbe 89 inlGedi sidie mdet B3t1iheremm hsends a

get [s%rat%b% l'e% g&%lss e[Q %IeS%é{éeasS n%de\s/l fl%,]sqlpga atep 65 OPFIG SA.

e execu eSCI‘I
More specifically, radio node 33 wirelessly communicates a registration request

message to radio node 24, which serves as a repeater for communicating the message
to radio nodes 22 and 19, and then on to access node 12, 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

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

~ [0072] o E}}eritualiy, the message reaches access node 12 carrying in its data section the

repeating route through which the message traveled. More specifically, the
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to FIG 4. After determ ning that the power nunber of
the node at the top of the list is above the

W@ wbogaeprabl e t hreshol d of step 62, which in tPECHUS2006/001494
nonlimting exanple is radio node 24 for radi o node 33
in FIG 3, radio node 33 thereafter sends a
regi stration request nessage to the access node 12, as
shown in step 69 of FIG 5A. Mre specifically, radio
nodesisimtian risfuests mpssesamionidc ticlide 4n ritsgilaia seatioarihe sgansate of
MESSA0R:S 24,0 [0LR4 nd18 NG INPSES 1 fRRANhes it in
for conmuni’cating the nessage to radi o nodes
19, re:msﬁ foheqmmunicating Exers srepragks ta rdicapdg Adwn i n st eps

o2, 8,y 8 BB S502s 3 0

no d@sy thegegistgation seqoeah mashdgeeom iraviondded3 dased o diast IDHA ngfnber

t he [ .
TR GRS TA LS 108 el BB oo
ac cepeafin mtfemikaﬁon anahyasnggrsion, |Im31\wiaet ezapalﬁhmso apiilicgtion ID, owner
p[?a g teltheroug#g whi ch the nessage travel ed.
g%é il 51 Iﬁ? X %gi stration request nessage
[0074]woul d | Actegd@oden 12 tigayd bt axosfgirédon htrepis e ugew ecldbes of DNA

repeaters 24 nd 19. Access no 12 thereafter
avBatER, <3 bOPamIREE BRI R 1086 7 st contigured o suppor

C O NgRMgthIChiféreft t&pe@ o @pﬁﬁBﬁﬁ)ﬁQS@ﬂk@aﬁla difiastiedge, 28 ma& B0 TiBdwise

In FI clB OVI des that access node ay
choBaEeyg é%easfp ctoqsa elfy OB 8" Pelghss %ct.aawqatéaﬁesés further
rresmq&miﬂg%ﬁaﬁq@xél BccBfdnddA2hasest edhifghiRd INACRYNDRIA Rimbers

requesti ng‘gno e 33. The DNA nunber is an |dent|f| er
{ hatOTRPRIPRIAE 43 clgeivic andpeapplisations, gaY Mater 8pPlicaigpsquater meter

Vef@pﬁ&tnoﬂﬁbﬂ%ﬂ{e@uﬁ%@@&iﬂgh?ah@ﬁther’réBP| ication I D, owner
as nonlimting exanples. [0074] Access node

| D, L
{0075]12 rray aéceéﬁ)mqedardéwmlae%laf‘élﬁr tyicCeRsiop kjeck fhy degisiragion request

DNAG SHRBS RodePB BasQOM i IDRANGA TS 7ACE a8 s RIE lé%emes
may be configured to support several ‘different types

of P mglﬁratlorbrﬁﬁuwh fromeradiarmeds Af.rradio made 8% ecsowy tongigp e (FIG.
i ke g@ﬂfbkghkf ﬁgmlo?mg ?o%thn niZRES b P%e&Bfn@Jesﬂl inl aféfempt

sel e t I catl ons. further nonlfmtihg exanple
ac c@sfsndn@w@elzcwas)m@b foo mtalguhlegi comnaoiselin. DNOweehE rageess

Corﬁo%é Hﬁrﬁ%ég% he rezg'ls%%ﬁ&d &%es{’ﬁ&ﬁﬁa&lp Rhis 'a%&%s n&?eslz 2 stores

met er app i catidns,
f urthbeepaating irguie afviao mdich epdasf 24, [lﬂ)?@]d A%)celssshnwdemlitep 79.

R
DNAsamgnige, bun 1rsteeq:rseZ TMotef specifiedly, the demthBnidged aseptance travels
from access node 12, to radio node 19, to radio node 22, to radio node 24, and finally
to destination radio 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 instead begin transmitting an initialization signal to .
its neighboring radio nodes. VThe‘neigﬁboring radio nodes within the transmission

area of the newly installed radio node may be configured to thereafter respond to the

14



the registration request fromradi o node 33, radio

node 33 resorts to step 54 (FIG 5A) and agai n begins
wormwshTesdng f or comuni cati ons by near by nodesPCTiUs2906/001494

attenpt to find another access node for establishing

conmuni cati on. However, if access node 12 accepts the

regi stration request fromradi o node 33, access node

12 stores the repeating route (via radio nodes 24, 22, .

andnitisljzatias sigiedwithiarresly énansngssicn riapk rapbt Bansaéssion guay sgatain

12 conmmuni.cat.es_ac t.anc O AR 3

t hePOLSHERS ¢ %a asovlﬁgl?i&r{c Rl%e\;yre@g(g&zak}grrl (Ee s peg?I?' ?@“aeﬁﬁy \,{3} ?ﬁgued

conmalaimdt eshyatheepharekect a auehtsr fadinmnedss @ sleprstbed Bpove and

to radi o node 19, tq radi o no , to radi o node 24,
anore$‘Ftﬁra‘f"]|a§/%F 8°°3§S§}°|8ﬁ31t%g%ﬁe§r%§%ﬁ%&%ode 33. [0076] As a
[oo771nonl i m Addigo@XaMbE ecgistnsite afl raofo aodeedd, s isheormid EWS. 3 and as

radj o pode jnitiall esorting.to ' ' .
erBEt bR 30 M Pinoras b el SR |4 TR Rl Ao
nodgges he alrédy OrepR@ednmy intesti ertivdriegiOn it maneerating neptwork.
an initialization signal., to,its nei ghborj radi o
modATTePhETHGRSHISER I, BT SRS P O | PrignPosed of 100%
t r aRSdPitSGEORIR RAePirolititace@Whydel 125 tialtie situatich, monodihe radio
may be configured to there%fter

[ Les ond to d beyond
t henodps frasmita esisiralion equeshbpgause thefitlp 1odssdq et rogged bey
Eacfed P16 80AM &ShORABM Gl Yadid hofOMBIing tiriieendttas mop of
as well as tinme synchronization jnf ocgmaél on. TEe newla\éh ¢
i nsmemifosiag feIFOBIHBIFaLGRS JroPHAPE AP ROdsE | Biated FnQTagT Yy pfach ©

rad 8% LhdsbuaP @V RitaRt Rahsti@kion tubbédagse none
acgeggéghﬁg %delgﬁﬁtghgﬁr%sh net wor I( [t'00‘77]' Addi tional |

t heofithgiadiornarlpsone tizisiessh B0 pRIBRBUBENIORE BIBIRA fiom iﬂr/cga&i%ﬂode-
andﬁ&?orcgg\%l?,rﬁl%g.dGA-%EFalréﬁagéﬁs 8P4 ptHon BPihe @S hetivBridof FIG. 1
mesh ne K

where ot her radi o nodes are already
r egecstiignred sehdhatel kadivenodey e adeastingiisliy peangtnpggptered state.

(00787 €t Wor kaE')%}ﬁgt\é g%en%gigg%%ﬁ%@dé%e& BRI Aodi8s WhBBshIREMbrk 80 of

net wor K of" 100% unregi stered radi o

nodBEG. &g Lacksacods §2 huddeasts a gynchrpriization tmggsags vhighogrgends to
of fhe radio nad . hodsEAhiiB Mol &AYESS, and 87 on
becé‘iff% caathr%n earkgi ;%%%%dg%?%gé %g?&g?}gceeﬂ%bleygnd. st ep b4

of FM&. 0.5Radicenddes 1830 85.aat! §Thuceivadis syachironipyige message from
remai ns i ndl ess .|l o f ' ' . ¢ th direct]
conﬁ‘ifﬁ?scf‘é’ﬁf %‘sﬁ?cragsr'ﬁ egf%%ﬁﬁ?sgé?dg&ﬁ%%gg& %nfé%é anot her ‘y
way corptiiica with eher oése nodedils they $dgimally oriend thenmplyeshar laye 0 in

initiate a co cation, .but because n @y 7 i

SRt SR SRR 0 B 6 e 125

i Ni bical@e: Jerioficaiyby @eis® nodedi, aveces dbdigl ymayFb&Saware of any

6A- 6E are di agrans of .a cpdorti on qf the nesh nefwork of

F| Gpover outage causing all radio nddes to résort 1o an unregistered state.

[0079] Nevertheless, upon broadcasting the synchronization message, radio nodes 82,

85, and 87 register with access node 12, as shown in mesh network 80 in FIG. 6B.
More specifically, these radio nodes logically orient themselves on layer 0 and
establish a direct bidirectional link with access node 12.

[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

15



configured such that all radio nodes are at | east

initially in an unregistered state. [0078] To initiate
w0 b@eesgdst rati on process of the radi o nodes i PCTHESIN06/001494

network 80 of FIG 6A, access node 12 broadcasts a

synchroni zati on nessage which extends to broadcast

range 81. Broadcast range 8 1 enconpasses radi o nodes

82, 85, and 87 on level 0. Radio nodes 82, 85, and 87

r ec sPyenunisetiayraoge ofviadiatiodes §2e8§saad v ansiwvwas FlGobke These

12. f t '

ey PE JUBR STEED o ke BARMe B IR REMAE 8 b sccess

t heyoflodi2c dhut ynobrbemmtl thh esppeiunistion ringyeof thei modepsif layer 0.

t h
vet 8k, 105 MG 470498, 536 SAIERL oes n
noddogi@] laysr handasesky node rbdengdy 85,eandrﬁwm kaytﬁfO fon gopomeicating

out a causi ng adlo d to resort to an
unr é’gﬁlsatccerseao 2taess f%’ﬁ)'fbﬂa Vvert hel ess, upon
[0081§)r oadcasAs ﬁgthtehm)rs yhont nNFIRAtEn nhmﬁhwr;omﬁ@kh@tlﬁmgﬂges of

Cn it o 13,80 i B BistTRER S SRBerRL Al ryfo Rolks 101,

t heg@3 B3| andtafesAs Dgivaad discussed abﬁveI fheféB@HMQﬁ)d@’lldl@Y@f 105,
a direct bldlrec

0 and h K wi

accasd Tt E@wi@ Y Of O S OIIHEE a (gafélsze b rag raé@ noa?ﬁoonsl?yer 1
ar e ah@ Wyst 8r€GdepehiBRi for E@SROHENHME WithaREEks SEULNE Whiid) the mesh
access nogﬁ gggare detected, by radjo nodes 91, 93, 95,

and 679 1Gi ¢thith reepfellishirlias @lenogrs imfigemsth peRyoR: are
Nodessifided SR bidiRiSal 1iAS a5 QWBlidHRd FhtPacRbs nolibgse radio

nodes 91, 93, 95, and 97 are positioned beyond the
[0082ibr oadcasltach APEEraen seqes snaseae ramived by ageRss Begeokd cpngins the

ﬁr?glt R, r%}g&aﬁﬁlet meFI@:’@ESa of 1§tﬁﬁ§ﬁ r&luest message sent by
ACCOfd|n each radi o nod eS ﬁ 5, g

est apdip §Pidet Wérﬁ@@‘la\ﬂésmél@ datsarsetianrpi] |ﬂ@¢gm@~°éage|, ﬁyépqt@nmrtammg
rel y, eid ﬁlﬁle@@%ﬁ& ﬁé%l?o ndi852 gcéz 59 RS Sﬁ@s Qe |18{‘t|% ina table and

conmuni cat1 ng access no
6D. up@oswﬂlermcefsamd@elﬂrmd@ agiessage bavk o @diogode 1 0o

[00838"5r el es a%ﬁ {r&ﬂg ' ?ﬁlf 169@%%630{0 s%dé gitlig gﬁ re?élaaﬁrgtg send a

and ogi cal Tayer 1 are ete
nodawxEssagd (asmsmg 195, nogliditih® 2xamge hak e wiode apheslswslevztl 1 as an

abO\éﬁe {njé] % %059?5 }H&dg%o}%wnllfﬁ%IGigg) tﬁé’]ge‘% Qefpeater ltnF]erts its

Ioglca y orlen enselves on Tayer 2”and
r adiaddnagsdat® tkmnbsawr théreby thfdrenyrer acOesasodecl@axttier chafiger This rule

et o eB BPailiohu BEST B ABSRAl R oo 1B, MRathess poge 12
t he soéshalhetangeskin dreeoute giestignred irathel messege, @ekdbg iabrming access
5 m%x%dea s o%sdtm ?atesi? r1]eepg:at trg]utea fo- Fado 1%) eeIOJS'.Z' Thus, as a nonlimiting
example, if radio node 105 had an alternate route through radio node 97 on layer 1,
radio node 105 could use the route through radio node 97 or through radio node 95

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

available and optimal at the time. However, if one of the routes failed or was no .

lohgér available to vradio node 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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[0082] Each registration request nessage received by
access node 12 contains the repeating route. For
wex@aprssgl in FI G 6E, a registration request nRSHH§®06/001494

sent by radi o node 105 contains, in the data section

of the nessage, the sequence pertaining to radi o node

95 and radi o node 85. Access node 12 stores this route

in a table and uses it when access node 12 sends a

me sinfgmedalike tatest mdieand thareafl@3pdfteiBIputiigdmfotmatien irmgad to

NO0BgbARAE OORE T Wifiniclidd ShAlh RERTBA o 8RR Butes

nmessage (assum

appeeanst d@h:tddeblﬁlarelsmslyalnectadsta&cmatves mcthencasetlﬂﬁﬂne m:tfamd route

is &qgteal;’%%déeﬁn&lu%img ,Woﬁlﬂe new repeater inserts its

address in e message, ereby inform ng access
[0084]node 12 Arsfantdlternata&mg:edmﬂéht for rinfbening theeqedss exddd Y2 af b position

repeaters .on etvve n.ra ode. 105 and

nccGBhE, BB sRChRE, B BEWSE R B HoSeHs PRisrDingeanossages

capinby béliskuedtyehedivamees dablenmbya cbmﬁmmhﬂitgl 19612 6S Sitefld eAs a

12 of thelates eat.e 0 tor | node. 105.
Tl mplenterRrg e G Brad bf ForicRireg thagay fomisen node
an @l thet Nabke sélesidden héw eadgnsdRdiRh RO ERIOHodRM7, 8y BE repeater for
radi o node 105 % ‘l:l” d use the_ route through radi o node
97 ‘Eﬂm‘f“ﬂ}l%@ﬁ“ﬁ dhoagegtienods 12-0Upep KGRt € h?ﬁw‘@eW&ehthe access
accgsis 10Qe8d bé cotRRRAdh Be e WO RewALIBY BiforiRHbE N ilar manner,
avai | abl e and optimal at the tine. wever, if one of
t heas 458 bed foVPed or was no | onger avail able to radio
[oogsjnode 10%pe hAElisSion @ﬂ@u%t\’lﬁy kdoREd Q%mgfehat%cé%}s W6do with Rgically
is, assum ng that the other was still "avail abl e at
t habosttioned ragiomages afpipd theinglasachesd eoqezsucbuaﬁﬁ@ﬁmd@iz in FIG.
they bﬁfn@s%tne{&&kqOa@ﬂ)\ﬁko&r@ﬁ{uﬁﬁ& M%ﬂ@ﬁﬁ%ﬂe ?lgyk'a@&ss nodes
information in regard to radio node 105 for future
ConfHiiiit gROgtARBicHaERKIMEY Faeticl otheidwich §Bt orerasviase sadiconadesmay
are [ a . S.alati
- CRamial SHEE fofhn oS ke e SerRhdiRg Ml WiESrlaive
doelogisalt laydred nesitédny ﬂwb ithe, rafi00Bd}s @ ashicwd t@pen:av@to the access

errbl%jfegrg% {)lgr Asng 91'6 lHi%n% 'EQanﬁﬁ& Ske &%?shno]d%s ?tfom a tpluralky of

position c ange
10, di§fpreoi rﬁatworks maE bc hamgmmm@s agﬁ&tlmayvhbe: ths Eddexinddys may be

t heaﬂieago %ﬂ@om%gféat% Ph t lez )?gé)ersmu n(he?s,gtéxlze%nglg ' ikﬁ:ise?pplications
Couehsdodmied: ouithi guoils adcelSS) nmlrt 14020 Hehmffaemes Nenatheled? evbartn this

It ted new radi,0o node,. suc r adi
o7, S8 o Fnf st a8 SRR AP e P ER R, ReBe g redi
nodeodéRdispdpsed i the @iepli n@Woikiosthe® &is aaiousiritio A Gy Reikeer in
12 coul d.be co d to save this new routing
o Sl e e RS e
[0086] FIG. 7 is a diagram of two mesh networks wherein the access nodes enable
select radio nodes to register in either of the mesh networks shown therein. In FIG.

7, the meshed networks 110 are comprised of a first 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 LO, L1, L2, and L3, whereas mesh network 118 comprises a plurality of
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as descri bed above. [0085] The discussion to this

poi nt has involved a single access node with |ogically
weomshissned radi o nodes around the singl e acceRCI/NANEG/001494

such as access node 12 in FIG 1 of nesh network 10.

However, a situation may exi st where nultiple access

nodes exi st in geographical proximty to each other

such that one or nore radi o nodes may dynamically

al i gefip medssotispeaied cxver Hartelevds arcbidingr layete ddndilngndipon As a

t he bk j o r bt | » he.radi o

noddg Tatil Sulrl o nBAE 190 oRE 24 WEIRUMIZL phBE IR Rewor

availl4Bnéresids oa lenshL3 miMorn gpesifiznliyl, eadie hedealXBemmmnmitas with

fro [1ict f..di ks ..may .be. jn

b oS L0, L SRR ST o, o 12

abl é‘imiéarg/omﬂimm@ﬂ E24cormmitatisphidiratioedls wittescessen@d 116 in

hoddran htfoRbl AL DS A0R0E hAl B BuR Rk 3 338 ana 120,
[0087%i t uat i dn thiagorliorigngscatiple, asivation magadse deherehesti@Bivork 118 is
! b itclBeaOflobd, JEss R 199 R UIR: BT Rodts o e Syt o
r egicemmpnicatioadmk t@ﬁcacbh;eloﬂeﬂ v%)rlkﬁonahtrcﬁﬂﬁf:iﬁ&i ﬂi&tt\l)(vb Inf9BE networks
[ 00 .7.1,s,a diagram qf t mesh networ ks
V\he?gﬂl’ryl:% Eéegl%g’cbé%agc "88‘2535%"1%%‘1 lQx@el ect radi o nodes to
[0088} egi st eFlGn8dk tahdisigrah dfftRe PEIS Bf ARENVAEMSISNSWTAE FeiBivihe the
g
networks_ 110 are conprised of a

In ElG .7 tgg qgsheg : > € ,
fi r SyUamies {RsPR-ieriation o tfiedieqiaries & fhéviastancs. gmissiont am radio
mes hodee 1340 Ivithidhl $hak asoRibrisd @BMAGRIBSRONN S bR nddd HU, Sire also
nonllnltlgg Eﬁangg? nmesh network 114 includes a

pl uPSPitergd 3pd defgrtgd by Jadio dodssel23eandoladr of Bgey Betvak L4, As
L2, dB&idsdd3abow) &aid ol BSHerid8icHIRf &'Js%%léfﬁofgﬁédté bl& as shown in
plu&%g%iy of radi o nodes dlsperseé over three eVé?s

I

i nc @b‘?"éy@l‘ detprayinipg the shegteptpathg amagsessinofs.t i ng
[0089EXanpl e AsraafbhBmiRgeRarkds radid ndded 28 risees{ﬁmi{]%@la% }agerpﬁﬁgde that

of mesh network 1I4 and reside on |eve
spetIRMEeaiss Withgragionsede 128 whishnisi £ dayes Aninbte o efisnately
Nodgordrhhnivd ; : i.0e S di
nodae S JiloREAS 50 B Skiike WO ARSI 3yer 3 noce
conthahmaiateins bidiesctienst sosmmutisation with aabe sedentibe whith i¢ @ layer 2
meshydaetwork 114 via the repeated route that includes
radi o nodes 125, 128 and 129. [0087] In this

[0090Inonl i mi Upagdetgeiing cepmanisitiona frommadiayoder iRdef el setwek 18, it

et PerASs L RHL 8 JUIP T AP ST s §ifh hecess

| i nkode dhaacaibsisofivadie nbded. 1260n26. nAssehitgs inahis nbhigniing example

nes‘éﬂaﬁﬁl%"‘ﬁ%%? number of radio node 134 is above the minimum threshold of
acceptable power numbers, as discussed above, radio node 134 will be placed at a
higher position 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 is less than
the power number of radio 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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114, 118 begin to bal ance their respective | oads.
[0088] FIG 8 is a diagramof the pair of nesh
woeasordesl of FI G 7 showi ng the dynam c reconfPQUUsi006001494
of the network. In this instance, transm ssions from
radi o node 134, which may conprise comuni cations wth
radi o node 136, are also nonitored and detected by
radi o nodes 123 and 124 of nmesh network 114. As
di scXeyethelesh ovedore rraehiies o dediffpeni extessahdde mefjvorkt at fegistration
J ep AcEls. &1ﬁ%l&@xcc§%d‘°ﬁt§9¥\§3nb 8{’&' e 1 above, for
rmning the shortest 0 an access node.
[0091]1 0089] AdGa9noaldiagian n@themalph@woﬂcadno ofili& 7128t with the radio

¢ aar ety R R and |ABHRHIR, AR e Hidediog os o
conmﬁferm&itmpfgtmt/ér repaes $24) oaioo fdde. 12Bicktablishes a bidtedional link
node

bi di'r ecf1 dl(oa 13‘? Jcﬁn%ﬁﬁésgll"ﬁ(e# {hﬁ “rog%lﬁ%é {‘1?68%“‘5}%“30”\% fppeess
i's aodeayidr SZmﬂmﬂ,e1adﬁcﬂﬁkﬁﬁ]IZUBQﬁblﬁﬁﬁs%dhdlf@tlonal link with radio node

175,057 b5t BERairtbant hOpER ARt R A Hosteh S g apde 123

nodandnzk hbve rcemaiuficate GHEH adcéss 2BIA T D%Sﬁm@ﬂﬁﬁét\t/mnlw instead of
io nodes 125 126. Assuming in th

ei ther of

N PSR 7N 0 grech PR - AR e Mam siisgment, radio
nod@ode34 28 3ndimlﬁnﬂr$k% tRdite ﬁehl'ét?e?h‘lﬁlngetoﬁoﬁ%@lpj &bt fer 2 in
power nunbers di scussed above, radi o node 134 w

be FPAdBENSE a h| gher position in the repeater table

[0092pVer radio, mgﬁn&ﬁl%n@r&dex%% lef Ridic” Asdle Q4ﬁ‘ 0g6ieh had c@ﬁglumcate

123, .respecti vel X Even if the power unber of radio
nod@ith3acessnqdsdd0 yigaTepaater paeeompisins .rad@ﬁ nqdgslil 44, néHasd 129,

125 120 dindiZfly ds Xﬁ%f&aﬂpﬂ‘ﬁ%’t ¥R @%ﬂgr Sy ﬁ%n& h(fc\%s 1ddP" 86 & access

radlo node as a repeater due to it
posnpdeohl 9n§a tafliapodec l:?és sAna denlieiliog temmréssf ﬂbe}fomee number of

mov 'rel?lgo hdied 2§ b ffl e fan ?ﬁcﬁﬁcﬁie HQQ Gadl gw@e; t’41 d@ag d,ljugt lés repeater

regi stration process W e execute
abovaute ftowm]esiﬁblﬁh agbifligectioniil digk amith gfdio lnederrb@hfon ed;mmminsatmo

110\%}?&1 aF &e@s 88‘1’1 lt?t Y[\q M& Jagb (ﬁgl 'ngdeanplelsémaXlg a 8}/66‘ %go g, as it

adj ust ed ance n recogni zing ra
134 Waglddbem‘ﬂeﬂwer bigheetheatadio mde r123eyaela5teer2 nbA6, Thesglitds is one

283%%& %I%th{h% aﬁtgb%ﬂlszt)n%e?na re%%lglénrléggs % Pasegl on power

conmmumbaravhitl may he:oemandotoebait&@ st&usmdlemidry avﬁn%il@y, or other
nodc; hes .a bi,di link with r

nodeac%%ﬁmletﬁts b]!éelﬁ ot rafhé)cﬂogesn%zg égggof\s sﬂ?wﬁé{’\%&i{ of each of
114thefencelac hdjcasever iad) @dioadas 1412@ay oscillate back and forth between

the aforementioned repeater routes in mesh networks 114 and 118.
[0093] As indicated above, mesh networks 114 and 118 may actually be networked
for unrelated applications; however, radio nodes 123 and 124 may select

communication 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 reglstratlon As a nonlimiting example, radio node 123 may be coupled

to a power utility meter and may be configured for communicating electricity
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and 124 now conmuni cate with access node 119 of nesh
network 118 instead of access node 116 of nesh network
waebs/ovssonmaki ng thi s dynam c adj ustnent, radi oPEDUER06/001494
123 and 124 inprove their respective |layer nunber from
layer 3 to layer 2 in each instance. [0092] As a
further nonlimting exanple, radi o node 141, which may
communi cate with access node 116 via a repeater route
conppassinptjon daliaocentelizsd ldeption.4 5 ikewise, 1pGh pefyork 114 may also
simlarl. am cal | ' its . I
cosalbiBUDTIES B Heokh InbERTR Rk MY Gitjcaion
As aelmod Hatafdrickgtrieiaogisenption. t he power nunber of radio
ode 123 ., s higher..than radi o n , . radio nod 1
1005420 ad 02 FEWPELUEIRD (e DEAE o805 colfy fp B et e o
bi dinbglirhitiog atankple) Kovdotdmunidiing gas densti@tidroto access node 119 that is

;B RGRE q Fikir e AFEC B pBF SRR et &g e 116
one Neayieieldss, 0B tiivaph rtheleo netodeks 1 2anrisk ayedio Zod@dehat relay

Thus,.this is e i nstance erein the dypam s

o Sarpien 57 SR enp TG Grsn el B R B communicability
nuna@ithe WAk EiRs BRAYIED GadidInddeY @2 Harddol 2aab teemdpusiicatt WSer either mesh
rrermr%‘{aval‘l ability, or. other factors_in the Lo .
r es et d 14 quil b Hisarsstiveal the gperiie aprbcatiqr of dhgeindividual radio

nuNBfesathatedatpried theNRefork 0 Geshoald) dikdt IS @héRFstdotl MRat eh@bOmesh
node 141 nai;bosm || ate back and forth between the

af onefrenEs bieand dp@ acepdicablyt rearrange thepnselst waorgtioplly as radio
and pbd&. arl Q0R3] anBicleRl £ Gk ARVYRs 2R AD tHREINRF 8mbeké of the

and 118 may actually be networked for unrelated
applespattive iedes sbagser, radi o nodes 123 and 124 may

[00952 el ect Cﬂ{mé&ir&%ﬁla@neﬁ or Qééiigxfnrl]énlﬂ bOUER nBldE %fd‘f@e%ht meshhnetwork

etwork 114 or 8 due to e simlarity of the nes

pr otnydilsogfccwdE4n aveespopde fils. threa pandindtingrrsgaple e gdio nodes of
their.. i r ' ' . .
nonl" sk FORBALL I FaHER Ptk Rl 14 BalalindS 1ttty i his
a powekimijing |exayplaethe radio dodesyoflbreesb oretwaykirldd wilrmigrate towards
co [ i n hCi ' t C ' .
ComTHR s SEAAE AN ANSUIE 0 s Al Aghegd, s
r adiself+healing fomtiph edbvides ekt redumdaner ; therevent of an access node
comPaJ,lmrcati ng application related data for electricity
consurrp?'i on. [0094] Mesh network 118 may conprise

[0096i] adi 0 nORkEsrningUp [FEC. 2,dragas timeige paspeadveacommmbnicdtioh fgorganized

noddes kR RS Gkt afl AReT BB o Balie cares Hen cyeke
anothaeing ae biithadndzad ah (mbatndoperiad. Abc@rSound geriddli® used to indicate
the flow of messages sent from the access node 12 to the various radio nodes, such as
radio node 17 on layer 4. The inbound period is used to indicate the 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.
t0097] FIG. 10 is a chart 1%1 representing the distribution of time slots for

communication between the access node 12 and various radio nodes of mesh
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Nevert hel ess, even though these networks conprise

radio nodes that relay information for different
wa@ppbiozsabi ons, the simlar construction and  PCT/US2006/001494

communi cability of the networks enabl es radi o nodes

123 and 124 to communi cate over either mesh network

114 or 118 irrespective of the specific application of

the individual radio nodes that conprise the network.

It saostkdioal 96 Biecussed eabstve dile tchamtmueieatipnofydiee $hdivided into an

networks, 11
R Ao g spdap BERURiERRY 145 ARG By bOGRG ifRund
f r oihéshIs 3N €3 3)0sdssctiaels, the atdess polaend raniibleyes of fadidieodes have a

respecti ve node han 5] .Th
r eagh PO‘B‘F‘“’%S\%P% t%?:?d eé/?tg Jgn@tﬁ’ é‘glcgnnp&@qgﬁ%p%w%g gode
rmy}@'as?rsﬂ@@llﬂlbnlnﬁ dadlczﬁabﬁsﬁgﬂﬂdg chaiusicathmsafrom layer 0 nodes
nonlimting_exa d
o shayn iAol B Tresbinhac ioone Boreon * dded Trdfiinfpiuing
fai &lﬁgoﬂ@mﬁ:ﬁhé& RORYdr i dod Y sIWAIMTR IFEG. 10he Thadi CD)unngi&& tiafismit

mesh t k 118 [
ToSPTHat AbfEsTTSRAR HEeradial By RoE 81 e HEQLRY paon of

aboyey rddpb&ive eéoﬁmﬂﬁﬂ:hﬁ&ﬂtlﬁlb' neY.i QR tht Gwdydascesetiotdr R transmits
redundancy in the event of an accesa node failure
3

[ 0098goiRe MssEtsdo tayerp apdes, whipl fhegea fﬂ%&“ﬁ%wgﬁé&s itq daver 1
¢ o%g g%ﬁﬂfqgee gagtexﬁ{og@(fﬁ' c?f%gmﬁ‘m‘?ﬁ&wﬁlhﬁnbiﬂﬂf L 59 ﬁﬂlajber 1 nodes,

nodes ode eriodic cycl.es,
cychml smafdrthg Ber mdepow r*ﬁi’e%\Nd g/,herermd%m? lﬁglgqsbgyer-mf the mesh

out baung {nﬁ? bé Ey&&sﬁﬂl tﬂ@mbgﬁq{eﬁ%& 19 Rerfd.oW iRé communication

nmessag es romthe access node to the vari ous
r adtlme 62 efsr ncglas bn #ds taxeli Wowd insluge aofr'rrsq Wymg portiqa to receive

lngggnggsgg sf 3 om e n%xtulﬁxggr lta)zeo 8£ gbcfégtaﬁi’]{hgﬁ aftxlaﬁ’é%lpfmomon to transmit

he ra as fromradi o node
17 masmgctses themodes ah2he East hutenlppar obthemesh pwhrknet wor k

[0098 Ois c utfxe(iiransrgnp 8%1&3 xMﬁ%‘gqﬁ%‘Q&ﬁﬁhfll@%&'ﬁ@e 182 for the

eriod Iee peri I nbound
out baund tcpmstl lmm oﬁflodeh,slodya:d)rethe [00B0 RiyerrirGin the rpegivg portion of

chart 151 re sent.i ng tr i f t
f or NEGrrOmm &f? mE%h t egag%gggeﬁg g‘%% §§%§&Q thne. of
var lc@ﬁdﬁlumaﬁﬁdh titﬁxthSS all ceshehenages bove Ben dirgpagged throughout

above, e Co n cycle is divided into an
out@&ﬂﬁﬁ ﬁ@WPgangéﬂgng an i nbound period 155. Wthin
[0099! Ee out bywig tgél Q‘atteg porgioal of Icﬁfﬁfﬁuﬂi’ﬁﬁ;onlﬁﬁe 16E8tbemqstve¢t9r layer
e access naode and each radi o no
des In@iiFé‘tb@ﬂmd‘&h?Hﬁ‘ﬁTr@ﬁwsélﬁn% }?’%‘/}E tovw'q gcess ng A Crea\{elrs% r’{?shlon as
t i NRedpibed MovaCCEBMuNRERN time 164 for layer N-1 nodes includes a receiving
portion Trec that coincides with the transmit portion Txmr of communication time
165 for layer N nodes. Thus, the outer layers continue to transmit toward the access
node 12 such that nodes on layer 0 have a communication time 167 that includes a

receive and transmit portion, wherein the transmit portion overlaps with

commumcatlon time 169 for access node 12. ] e e e

[001‘0(5]A Each radlo node has a duty cycle that may be represented as

Tcomm/Toomm+Tsieep. By decreasing the duty cycle, the average power
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12, a first portion is dedicated to receiving

communi cations fromlayer 0 nodes (shown in FIG 10 as
WO REQD78and a second portion is designated for PCT/US2006/001494

transmtting outgoing nessages to | ayer 0 nodes (shown

in FIG 10 as TXMI) . During the transmt portion of

comrmuni cation tine 157, all layer 0 nodes are in a

receiving portion of their respective comrunication

t i MEONHOPtion ist degreaselymaldng B possitdelto axtendrther§fei efsradio nodes that

out gQi &&eﬁﬁé@@ﬁ@?’ Th gec!r Ethe gli@%gﬁé ’thé’\éb'nﬁlmunu%\ﬁ[)r? ﬁrﬁx%: %8?“’“‘4 can

transmts nessages to ayer és durin
por the giacredsed andriliei deepi tome TsLamsoan tbetingreasdd Qndepeﬂchyt@r frdm one

nOd%ﬁothﬁ'g gfthg Qngof?ﬁtttﬂ}t tfiéﬁcém%eﬁgﬁﬁtri]og{]t\l}\r%e?{a Ebﬁ'ﬂ'ecre?sag bs ref\I ted %o the

| ay @almlmullm atmtede@hahilétvmfr the 11@diof ndabGo 2peat tthe message that is
t 162 f des this |a

CouTHAER!  Sheh | B Gl Sach HRS e AL & ol Bimined

f r ommbing affécabsnhiesiver tirh@yeeds tobe nldlel estranaititthemedadd iansiarher to

portion to i a m S s to the nodes on ﬁ‘r St

out 6r°f alsr 1%hfaas1?1v§]i ﬂggrﬁgﬁ’g]ﬁ%}faﬁ ther TAgSEREE IIROPIY Eﬁgg intended
t r amsdd. t Mesdapesost inotbded fengihautitiasragidacan tah@intt dofBnuklcation time
for .t he second to | ast 4é%er of nodes, 1(t:;des on the

out oy MOPYery thep fageq OF Sommugisatiqny profort grample, the modem

Corrllishh’(tl'vﬁd’thj By bliseraetd@ine ddmisuni@tiod Hfie @R theGfariblieradio nodes and
rec tinme g@ conmuni cation tine 165, all outgoing

I’?St\‘i"é’rb n propagated throughout the mesh
[00101]1 et vvor k Nédeheldsh, the @eep[tﬁ@l%hﬁm th&arfol € rddBf ddREs RAraEdBMode

comTunl cation tinme 16 e nost outer | ayer nodes
begl 1A camproitiFraased Riithont sesfristien bieR doipethel avasags PowpREsIIDtion

I N cRVES @uck@hiret): ex@RdiE 8febafRGd h?eb(ﬁ*éﬁ b V&&d 1284 node.

time 164 for |ayer N-1 nodes includes recel vi ng
por HodverRROneRating e slepridme Wsitekr af ke ltaﬂ@n@di:& andacedspnode of

TXMEe@f n&RSHL T, Qﬁé 5180 bbdTBs Rzl tllxeaéfeec?ea%dn&%?a?l sd)e?ch of the

Thus, the outer Tayers continue to transmt
accagsofpdeAcErdingdh foh @rchh ptheticabapplipption @Olhawsh aetwork 10, a

COMURIaale! YprblBe 164 eﬁé?ﬁ{yh bAgd g eo%tv?eeﬁ etﬁ? ' b\éﬁe& NSk and the

transmt portion, wherein transm
ov e MC&p@ble@WOd@?m@m i ediscyssed abmfe 11®Q:Omomnwan@smnmxs @emprised

0% SRRloTORRRE SRR TE R T
cycl emohg\(t)m%lf;n Be ?epr esen "Fr % 9m¥ the
By thsler sedsingainhiendion yis Uytrdlnsmlttrhﬁswer dgewise, during the receive
po 0 ased i n
ex?@%}g {Rﬁ lt‘gq%b %%aﬂgﬁ%c%ﬁg 18] r{s% e rgle,sgaggg tgﬁryllrom the access
p_ovvao@obr fibm Mcufdmsﬁmerl'adlodmﬂys. cycle, the conmmunication
[00102]t e T anr?lpmiting example, each transmission between radio nodes and the
access node may include an ACK (acknowledge) and a NACK (not acknowledged)
response. Even during the transmit period, a radio node may receive an ACK/NACK

message as a response to transmissions. Likewise, radio nodes, even in the receive

communication period, may also transmit the ACK/NACK messages as a response to . -

receive messages.
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be decreased and the sleep tine T SLEEP can be
i ncreased, independently from one another. The anopunt
W@ b@b/ordsel conmruni cation time can be decreased PGI/US2006/001494
related to the m ni num accepted capability of the
radio node to repeat the nessage that is received.
Stated another way, each radio node has a m ni mum
edet er neda t of transmission tipe so as to be
0018 6"t o (AERSRFTIGEHIE S ESGRIFRN FoRunFGIO oo snanatier rgio node
hi ghestn hevysnodd isgs1mmabibl b Md(hNACKh?pdm@%é’@%oinﬁmmcated by the
recei ved, g|y1? t he i nt ended node. Messages of 1ncreased

| engtFFeLing Rasty 1 t}&rtéaéf‘é‘rttl%rﬁﬁ‘ﬂﬁt Thip iR ACERAEK mesyege represents

TCOMMte MREBAVET agrdciRns B?%a%}feelﬁm NisGiahd Q&po&'iblhtglofor further
exanpl e, the nodem bandw dt may al so_determ ne

commisiraRsRiting andir RrpcesHes Jher meerage: aditis AGHNNAGKJmessage may
nes h iffdelidpodr nliBOk Okl deliewed 5%% $Rus, ﬂlmg@ie‘ﬁ%ﬁt hblﬂg at least

T SLEEP of the various radi o nodes and access no
can 98¢ neplimbtingekapplefotperiogiselhi eonnpmicating payved oimber information

aver adfe Fﬁ@?ﬁléor%@ Q%M&ie?? e&@?sé&% LAMA %roaﬁ&@ﬁlfgbtéls information

ext endi ng attery any att ry- powe
r adi Getisere. radioweadss,, whighi emidaongymet handslidilep i nedther  instance,

TSLEE 1§9606&E‘?%&8‘%@ srbggtfrﬁj ?ﬂ?m%ﬁft\& m%gﬂﬁ:aﬁ%rhpgf%c so receipt of

net wor s real
decr daEeNAGKemasshgs segdesof ratiﬂoelodetthjllst itAigtaf aeartyy yadio nodes,

for ggglg RiAchiwal application for mesh network 10, a
sonabl & conprom se is generally achi eved between

[001Oﬂhe bat t @oythatl the veniohs flier actEpi: potiedsretwien kadip @edks oﬁ&djacent
di sc | cation. t.
t Wo g%gﬁoﬁgﬁtg Yc%rc% dedt Fanen ?neaﬂ%ﬂllméé%% S’éarlfﬂq?wén‘gduc%ﬂ ' rf[je link
t he tAICﬁﬁNmOK essege ddmaaﬁdadmmdamotﬁet i8 syrthronfzdd ®lith Qe acBess node.
to transnit ewi se, duri.n cei )
ti rremc{r?} &PF° gme Iiy r@@%@% n??s?aﬁ?FcTG% ﬁ‘)\%s F%Ver %gé‘ff\i iayered radio

nMessagdesto adiigteetogfcabiaydrdibradic GesSmRPRCIUAE a [1h18 Ah@HMe Yhlue of the
rad| 0 nodes 00102] nlimt

th th
Lo B ke ot AT ek Gy evasBronZag o i a8 g dogrdogica

ac C e$f§'elfdd gRliddeion & el @cc@d@ nbK TS, Kﬂ@&ﬂt@ﬁﬁﬁ)m@%@of the access
igFPOt acknow ed&g response. Even during t
tr an§ Qieh

% 8552 Propasated o d “ﬁ%’ﬂ‘r enlagly Lawgptmlw traffic,

nmess @@ﬁaﬂ&rl}athé HER ATIONKCK! indfRSIEs Srfihslifed dd hEWLBEund path in this
radi o nod es, even in the receive conmuni cati on perl 6]

may APH@nitinGemple. (Therofunisto nedss iybe nefwork hass pdaigend time
0 I 008 ¥RckBRER0AH HOQJA/Inolbr e specifical ly, each
transm ssion froma radi o node to another radi o node
[00105] As discussed above and shown in FIG. 10, during the outbound transmission
period, a radio node is configured to communicate with radio nodes on the higher
ordered layer. Similarly, during the inbound transmission period 155, a radio node
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 nonliinitihg 7e'xvamprl‘e, the ratio of transmission time to recériAve tlme

may be adjusted so as to allocate more or less bandwidth for inbound traffic as
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or an access node is foll owed by an ACK/ NACK type
nmessage communi cated by the receiving party to the
W e@esmEedt i ng party. This [ink ACK/ NACK nessageCT/US2006/001494
represents the recipient's agreenent or disagreenent
to assune responsibility for further retransmtting
and/ or processing the nessage. This ACK/ NACK nessage
may i nclude the power nunber, as described above.
Thus>0mpmeé to ruthenedh tratficon Thys, s 4 eadimitime em)milé,mirt ppdication
exa cY
nf rtnxlg% d%lg El%cﬁlgglt Ih%fblga??ﬁgﬁbsg%%%&ﬁtg elve Ja &%BF fe%sqthan 1,
to rvdglqlaardpphctanoxadca‘sd:d togleviae sontrol mayﬂhveom tﬂaﬁﬂn\mﬁm to receive

rad| ch.,.coul d con ei r
i ns trgthoc rga“?e:]r etlh%,] oﬂlkﬁVngS(ri aa uefcllg/g%ga d EPS eg;nﬁ,[%f[r{F gnlbound
conmméa loctholmdrtralfﬁcamﬁy be cafignred sudhttha ﬁhe&fﬂﬁém@ﬁ& Eesagaatio is

enable 3ésg odet g‘aﬁnlégust its list of nearby

radl‘%iac lsso‘gﬂ bove. [00104] So that the

[00107yar i ous MHXdvleratocnfhiNzEge RET iraftls abdétrmaﬂ coléisibs BaEes BB various

adj ac nt |evels ar nchr oni S n

O TRE 19955 OB APreS TERE b desreri o ik sReRENGAgHe consoldate
mes smaesé@gee f@rwthtmmnd aliBouttabhd | ltr§ff§y rm:ﬁhe Qie % §hbWintd traffic, a
the agces re specifically, ACK/ NACK nessages

no
sent™@F9 gdey Wil g%@up |"ogthen messagesy @amrta%l highfolgxelt layes radio nodes

hi ghfing @3eedle Jea¥EbLHs E&ﬁ'lhﬁmﬂé@féﬁ tHRY aé BdvoR Bcd "1‘@) €into one
and tine value of the | ower %&w{gl@radl o node, which Is

i t s&PRsolidaiethmeitngedhis mestaaR s fedrto |Ad@mer layyirepgating node

|ay%ﬁﬁ§g%@%&nﬁ9&@10@6fﬂ1@tﬁoﬁ§ access node. Thus, the
and tine val ue of the access node gets propagat ed

[001086 hr oughdﬂﬁ { hés heipgismofraggeshaietworki 47 hdepicsigalcansopifated inbound
trafhd 6utb9tﬂ{dtd1&§ig%§ | W ctdI€ nddeMf6 A %ﬂ@ﬁﬁ %3 3988ys. radlo nodes

transmtted on the outbound path I's nonlimti
exar@pjrréayelrﬁélrr@wgbrl@yerél | radio nodes in the netvvork

[0010951 ave a d‘@st i%ata}e m@ngﬁ ted Wam %Q%gl?ﬁjxe \Ml%pla%gg 4 and 3 to the

access no FsScussed above. an
Fl Gaccess nQﬂierW gerpdsd folmlftrdmds 2 0 aangdrfh, gsinsages dre dqnsahdated by

r adltl‘% %‘Pl‘gﬁ%}é&:ﬁ? gﬂIJu%lJtB %906%9 n d%%nl’lgﬁst %? {n@ssgla comrréumcated

nodes on gher ordered 1 ayer
t he fionbodirdnedeati8niosasicen npds ﬂ% thd message adtanmadeted to radio

COMBLERE L S 3. AR, Bt g ARHETmETSED mgns o

to tchmmzuatdatmgmndiemmd nida@ge ut eeinis is dogyn@micatddo rdtdinode 188

baCk é 91 § 258 ok ﬂ?gfd At this juncture, radio node 184 may consolidate the
message contents into one single message that is thereafter communicated to radio
node 191.

[00110] At the same time in this nonlimiting example, radio nodes 194 and 196 may
communicate 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. Radio node 191
consolidates the messagé—ﬁor;l fadio node 204 and the message from radio node 184

into one single message that is thereafter communicated to access node 176. By
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[00106] As another nonlimting exanple, the ratio of
transm ssion tine to receive tinme may be adjusted so

W@2006/078sD1 ocate nore or | ess bandw dth for i nbPCHTS2006/001494

[00111

traffic asconpared to outbound traffic. Thus, as a
nonlimting exanple, an application perform ng data

acqui sition may have a transm ssion to receive ratio

of less than 1, while an application directed to

dev p@eolmnng olessagss, bavh gadic npderssndssigiveinmessages @adl veeable to fully

rati,g I d

et SEPRURBHE s bR idh SEHeEfope M RAHR e BRAARH eneth of
may tli_zeecoomiuﬂa’rgdl medsagel ¢hndt segniftchaiy koagm' nhasa eimgleomessage. Each
r ec%\ﬁg [ ﬁgsl aoh | Jer segt?on a)ﬁd]a 'd Yry%ieg c%gglm 82'1’(&551 rcn':‘ess%ges the

[ 00 Aot deret s mon i Ze ic an
col kdsslitlng’lSndeMg\a/e\em hihve omr head&' smtimo and)dxeslatafsetthm mash the

d )
o N ATR® e bR SR oY oo Sfos, BLRE ek o sowentigeced

t r abfeksage.l n the case of inbound traffic, a radio node

L O B A OEL R TR L B PSS! s
c OIIB&UWrﬁlatHIgn 1t.i HEstelﬁSO_??l b&ﬁhﬁadlbl nbddFetekhinek Iﬂhﬁng)igﬁrecelve time
cons ate nessa () is translated. to a

I om@’ﬁet:hﬁr)ﬁél?" a8t ‘?ﬁ@ regeiyed %Eﬁ?‘?rhléy & naffs ?Otp@F fagp node

of bEEmBeQes.21[ QAd Q&lds fal fssake To kife extioR@F #YeOhodd aR®BNto the
netmork 175 depicting consol idated i nbound and

out BEsEHdIofRdEingesd 2 messagsds iedgscnt7 Elows TR ih R aicewee {firpesived by

var h%h‘l@lcﬁlﬁxdﬂa@io RRACarA e RN 8 tim@, 4 Snesiaatel ReBSagé is constructed
nmessages._are conmmuni cated from nodes on the
o ut é@ntquakye 8 ofithg egeiyed megspges Aot higherdevelmodgs a st step

' anMl aynts tﬁe n]ress%@dlsocoﬂs{?@cté'&est‘ﬁégﬁﬁloaﬁgde communicates that
consolidated by the various nodés in route to access

nodeonsykdateimessage ¢ thy nw@é@a@é nedsrand/er txthe eccessarere. as shpwn in
nod Ste E% t §eiﬁss g’é Q:ons%h&at%fé%x?é%g% dfe%cghf.s the access node.

COﬁﬂU%IC&te tO raar o no ¢
Howdbes, if iadiogiode h¥t G3el I irepsiveniniessages don 8dio npdes 188 and 182

CoRUAL BELE M LR TIEAE A% bl g s
184 andAthet Hpsvapdsnibe woesplidageli messagbetoli@dionmmyle d8 h,swhucld atself may

e BRI LTS P L TR Sy e

t he ageassmotde E6.i n this nonlimting exanple, radi o nodes

[001 1211;94 and 5 Wg{ﬁ%ofc 08% Itl(cﬁxgingegslaggoﬂap \?\}81”%85’ %‘r’uaﬁanE cgn‘%glur%catlon

ode 19
between radio nodes one layer apatt is significantly reduced due to the fact that the

higher layer radio node is only transmitting a single packet preamble instead of a
packet preamble for every message that it received. Because the initialization 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 hkehhood of message collisions is significantly reduced.
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separately received nmessages into a single nessage

that is communicated to and repeated by radi o nodes
wQomearsso204 until reaching radi o node 191. RaPCDUSRHOCI@1494

191 consol idates the nessage fromradi o node 204 and

t he nmessage fromradi o node 184 into one single

nmessage that is thereafter communi cated to access node

[oouflsgg,-e r ByC%és%iégs dé%%bddi B R0 fbgﬁ@glemﬁéee f&ogl{%%alﬁg g&fﬁc from

messa conmuni ca
payl (aemtsmddal 176 iof snesle sétynidt ¥4 as meetls rin thet ¢ase obewbasd traffic, the

the | ength e consol i dat e ' Q ,
signf?%z%ﬂ?%y foﬂﬁ%rgPW%ﬁugog}nﬁ?%aggggggggt gcﬁww a comumon
nessaggwhESnawhmadqmﬂ&maﬁﬂmnmammvamwasa section. By

oo 71 NG, 555 o RSB R TR s

ACK/ IHR;GKshG@ﬁ rigsfIendilngln sepQRZ ethe Acssn nodd deteinmingsh@hether any

case of a consolidated ness 1 Fl 12 is a

71 owcblhamd BFSgrEa TN e RETRELEHYE (DhabP PRty i Stnple, access
procesge & mixoddlermhefthdbit hhd a nleBsafé RIP ralldPnodeagbll, 286liagd 258. In
node determnes during its receive_ tipme whet

oS 48 SONRIENE GERTRIBANF FSREEE FUH b 1sa°;98’.m%h‘%féweepfradlo nodes

not, osRerdiatli 266 AR FHR HHRe 34 EPTRe donmBdifrob®éSvedn radio node
message to the next |ower | ayer node and/or _to the

Rocedd! Rutladiomds Aefbiaduges UL B 751, 20 8BS SEhtlf o common route

I'IoWe\{ﬂfle’cerh'flne% YRR &R0Roded 76 8REINET nBYe @ﬂﬂﬁf)éée@ W @ép 225 and send
radi o node during its receive tine, a consolidated

mes s deeuiconsbifaied meseee ol AsHnatign apyte.ofopyesery &t Bis keplimiting

es s ag9&apit MG ot IRE HeteYifld BRIRBberRSnthE M@tlhaﬁloﬁ 1L88s 258,
214. ce the nessage is constructed, the radio node

connﬁ%1ﬁmﬂé§6that consol i dat ed nmessage to the next
yered n [10r 140 S d S
[001f5? 5 1 6. Rg:%naﬁ%d@ }’;6 EH’&H% 1%1%5‘ 309G hicAS| ngﬂl‘&w c'oHstructmg a

e consol I dat ed
nessaugesoﬂléacm essaag@cmmag alhoflhe Mengages itifat travil shenememon route

184 (F S d
o SEbZoulihe KRB Ry TSR IghE AP SRR 1 8 Foniming
r adi oaxamplle ébsébs mods U16 abasteststahsinpte messgegos radmdnadhEZﬁS 251 and
for S .CO solldated ssa Q. I adi 1

i creepreapfiRBEEuheRt R BeRRRLARL AR, RORE e ad
r adl qemoiding 204ed for ¢ack oftherimdividiat fadio nbileye t 0 access

de 176. ,[ 001 f conso

0015 g ages. AF REPH T Porteiit ol 1 DicnERBBRwlon tep fagdated message
bet W%cbhgftﬁéidz(ﬁnIﬁ@d@ﬁteQWElch,&yﬁfrdlﬁ@afﬂnsirﬁnﬁmgllﬁgfeKaIﬁp’lé licludes just

reduce $ 54)1 \&g ftgct t hat tCR E‘ E J@ayer e ;
node odiis 4t WEeh B o teratgt Bega RE(E Spampp e o in sep
I nst eld, @& néde at the end of the common route splits the consolidated message into its
original messages, as in step 233. Thus, radio node 241 separates the message
component for radio node 258 from the remaining consolidated message for 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.
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packet preanble for every nmessage that it received.
Because the initialization tinme is constant for
wore@sassl sent bet ween radi o nodes regardl ess PET/UR®06/001494
nmessage size, a reduction of the nunber of nessages
sent resulting from nmessage consolidation furthernore
results in a reduction of the overall radio frequency
traffic. Consequently, the likelihood of nessag
[00117]col | i si bnthisi wonginitigf dxemple] fhe mesgiree gOpODOEHpd %@é@g@des 261
consagl,j dation ma
fra 2@8 gemains a%ogge(os@gtrég 89&%"&?«% gﬂﬁﬂ& @&Rﬁ&eﬁ V\Kt;dr?tké'éug_lglgﬂi@ node 261
wel dnd 266. tTmscasequifedoutstop 238 & eersslidetedtirssagede semmyiigated

176 roup out houn t ar.e: .
T

r eSnﬁIﬁl@Ql’SQ eplttmlie&Snso!l%éM]sss{ge@ltomo iigligidghl agsggq:sga@gorémg to

t he r or.consol i dati.n

oy 255 Yy SRTL g R SA0ER st

det RED ﬂd)ﬂé 264 e Ak nale 264 Rirtvards the mess sag m;radmmogqa P66aon layer 4,

commmon r.o | ] in

nodas rf%reaéxy sta%st@é? ﬁp%%ﬁacﬁgﬁa in Fé&’s Ogsoﬁréss o%’tl?o‘argg ﬁlg%ﬁ%es in
nodgss Rlen, %%lene%@ﬁca?ﬂﬁ reduted bit Sveﬂ @fiminaiet] a@p@m;dpé & access
t he nessage route that _is comon between radio

5 enod 7o s btV CoUE QAP BTHEGES 39 me e R o radi

I oUh &ieD BAMEED ASH Putd@de 261 and radi o node 266
i ncludes radi o nodes 241, 246, and

[00118} out e i Fhaaest Aftyel W@g&@éggﬁ%@ewﬁ%at st GGy dect

nodg, Mddrcdpt %@seagest Phith eRnEASthaNEddDeitde taB& repeater or as a final
Unconsgll | dat ed message to its desti nat| on route

Hovesviieiti 1 sudie npdaie Fbip £0 SRiEC6 RBIE LOMTBATH0R Gam a radio

ar e t &hRdslastiithatiesag adREes th
258HQ%G@O%%%EG%}/&(b%%e{g]gtt%%ggs node 17t6 eerf%rms o

st ermt@mtmgxmdm npdecdsul eepeaier tipdiientn fhen theotnisatepting ggio node
MES 3 gebe %} llﬁl&‘lé%ﬁglﬁt@@el\%e sRPeIufeh@t rhéssase! raihBﬁ than

conmo e remaining portions of the
rouwenﬁgnoeaaheﬁegsa@eeMW@ﬁUEﬁ@aﬁﬁﬁKwﬁﬂW#hg exanpl e,

[00119fCCESS g%dizlé%ﬁm?tg&z%a%@ﬁé 2518l 81 "RS&R%RdE OF76" slisRits an

odes 2 ﬁpr|5|ng t he common routes
des ounibbed abwage adesset dori radlp wpdhil> andegiar)dayenpp previous route
remai nin es.for eac i 6, to radi
noddeay qr%ﬁrifi%ﬁthat the gﬂe%sgget fl ?ﬁnmﬁ@@@tk&ﬁéﬁé etgés@ér?g 5%93917 to radio
COMdd AL esratiivenododsD ltd didtoenbdcréiﬂs agethah dingllyt foalegiinatiomradio

e e &Y. LB PEETE MRS TR kil (ARl Bpmigions

t he ead adiot helecodMon laidak,lay@s 3,nrasliice mode 255 will receive the
communication from radio node 247 that is otherwise intended for radio node 253.
Upon receiving the transmission from radio node 247, radio node 255 recognizes that
it is the intended recipient for the communication. Thus, rather than waiting to
receive the communication a second time from repeating radio node 253, radio node
255 instead proceeds to execute the subject of the communication. Thus, radio node

255 eéseﬁfialfy elevates its logical position to logical layer 2.
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231, the node at the end of the common route splits
the consolidated nessage into its original nessages,
w@2006M0780Eep 233. Thus, radi o node 241 separ at eBCT/082006/001494

nmessage conponent for radio node 258 fromthe

remai ni ng consol i dated nessage for radi o nodes 261 and

266. So according to step 235, radi o node 241

separately comuni cates the original nessage to radio
[00120dode 258Ingimilar fashidn ifcastis nidedad ederpepssthg eormmomigatimn from radio

co 12

moni o PP She i Bt A HE it Sfbicob o S ol dcpifine

nodesaple, adid @E6 26& oailopscat msmxl ireidio addda%ﬁamsy stilhéntercept the

route i h.r 6. Thus, ..

as rcgmblﬁlpgsgm nIn tﬁ’irs ugsga%xce rﬁg% ﬁg Oggar{n S' dm é glg clorgmumcatlon

co rmmd] ifoavkeidtha hmsgggd: ol the (rmsnmmchrempwheramedtham vmtmg t@ Be’bewe the

d d 2 i 0.nod
Cor ey Rao BrdhRa gk e e utith & R b SihichiS mfRicaton
mes gatiesy adhdy plocgs tloreheihe 23@Amunkatiin tirie bhﬂi‘ea&mrﬂifssmn from

co nlcatedtor nIa.er 3.and then t

" G o5k RS e aRBtRioBato PomeAT e comeuSgiong i s
r ad Irﬁhnﬁé&ﬁﬂhe&ﬁﬁo Adtles Aye imptovethe éfﬁqlundyeﬁ themé&sh @BHvoAd5

nd 237 By consoLégatl ng. out bound, nessages

oo121f, 178 Phestirodsof PhurEbek A4 BB B oo oo Eganeomiz

el i rihd adpeft, vadsusopaas@iditions, buchGE pswerRftRed e WRBAE, eic. When
ot herwi se configured to comuni cate one nmessage at_ a

t] n@nta&r%&rl%m% aldectyseveralyadig megss o dgtisss coupled 1o giompges at
Me'S onB& MG Hhayl @adiBitcRft GO BEHATA A8knS Heksald ﬁidléaﬂﬁg Hﬁdéoﬁdltlon

nodes may detect and intercept nessages which identify
t hatS“?’Cﬁd‘P@ B FENdEoMp prPRETAL o subtariatly plgpe fpetilp sRteptime for
I'f @asipdhdo %‘3@ i aRle nbds d@Jcﬁ‘ CliteRH 16 BLRY VtFe aalarm messages
conmuni cation froma radio node two or nore
cl ostnultapequply. aHewewr.nthd anasarrdmptygications ef) eriunléy u@s@cal alarm
t he
fec Icgf%ﬁ(grpﬁpstsbéég ergqlfe%ttegrggg% : ?% gnd: lg%g%te%%ggfons bet%/een common
per rpdie aefles and theraetiesstnollss recei ve and execute t he
ssage

[oo122BSsag n%&lo{)h‘?ﬁ ﬂ{g 18 c?{)égatl%r?l L{rgcgeg gfo %ﬁlg@%ﬁﬁ%%d 14B sets
nonlferi the wigpeiamhitiethe irfdie nodes Gmituricase dews condifend Wahe access
tra oult r for
255%‘2&%@ f%&ﬁgg}l y R@ %&q'gﬁ? ﬁlqugcg\s/sa%‘ésgar%g ?atdlo node o? meg Ii;e?%%rk 10
t hatof FK& hmmiamts the ﬁlii]anlItgl setadfestbpb beforet siemdlag meslsrrm odssage to

176, d t di
nodé c%g%m?d%' S?ep Zﬁ‘]’a e ora{ % né‘is?’ﬁ §¥ |a§)SﬁéSF %gﬂeoa?aﬁ'@o"é’ ndition,
253 andHineere 244, |tlﬁe tadﬂbl mde dféﬁsaﬂ&‘iorb@r@kﬂnealdrm wedsgrtineliding the

receg ia\r/rg ctoéeaa%%%e FodS rzﬁ'dress of the reporting radio node.
[00123] In step 246, the radio node waits for its next receive period Trec (FIG. 11) of

its communication time Tcomm for possible receipt of alarm messages from higher

layered radio nodes that communicate with that particular radio node. In step 249,

the radio node receives such alarm» messages from higher layered nodes (in this_
*nc‘)hlﬁni-ting exém-ple).‘ 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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fromradi o node 247 on | ogical layer 3, radio node 255
will receive the comunication fromradi o node 247

W@ b@b/07800t herwi se i ntended for radi o node 253PCTps2006/001494
receiving the transm ssion fromradi o node 247, radio
node 255 recognizes that it is the intended recipient
for the connunication Thus, rather than waiting to

recei onmuni Catl on a seca romr atin
o o W AU IS hoB8RAE sty ot bl B noted that o
exec wbmfigulr&blstmhp detiativh it hkovesdriaaedopmtidda . forl fiffrenéeRGh the clock

node 25 L85 levates its lo p03|t on to
o cSRtTRROL betyessfe TS Pakq Spdef Sh bl netvpskchoin FIG. 1
node I2 5tepi2stethe epdis nb&kﬁe)ﬁﬁmlﬁhl SeatldrofddfekRENfoAIAIP of @ Ereceived
247 but mstﬁ.‘gad r.eco zes (@B@t t he i ntended recipient
is, ALSHREY HUrred dn stiom ? Ingnde fighpingludes e exhgrded pdrgesses in the
| ogi @aépanleayiﬁl‘m%esia@éjthgt th@fkdioRde E8R¥irsddd ih sﬂeﬂ@@f Cept

[001%4£e communi ca In this instance, radi o node 255

y int erQ‘?é’ﬁta 10 @eéé‘i]fﬁi??ﬁ hexe besh ieghisled 1 thepreparpdalarm message of
Message 269, sdpersonkrNAad) bﬁ%rﬁb@ﬂ%t tﬁ@}é@@irve& Q%@é%@és%éggfhom the

to recelvethetransmSS|on romradli 0o node

i s adigbeiianged Bode dsvises vasliseuded nTl@anaﬁ@mogathmﬁer Wiitssfor the
Procesg &RRNieBSmMiRcARIMM.AaT IEIGITEI 19ffo¥ t‘ff?at radio node, as

transm ssion fromthe access node to the’f
dest Prraeribsd in step 2L, peothptthe tadip nalle cml'mmftecaansomlsthé consolidated

this al3Bh H{%Esafgé nﬁStépanQheﬁ] 99@&0@?&8@(&%&%&#{' hhee hl%her layered nodes

efficienc mesh networ e ra
nodeéawngihémnh@ﬂ@bmkcmﬂlon FIG 1 rmy be configured

[0012BP r eCOgr}ﬁ{szg r@sﬂﬁ dJf %ﬁ}g éotroc]\éé%r iéfbu%r el‘ Y (9 L{E:gﬁlgtnlég gﬁe}ntlmmg of the

power outages arns,
c o nd itreinsprissifnf @cthst B@vaék of the etthnsmlsmieshapperd etvihe eame tlme This

Coum S%Oﬁ&tu[) gin%mg%g %8lhslonsoega rgayf ﬂt@grtvxﬂgy gﬁrg]?]tt %tﬁe?se of a large

rmmnmessa
S| nceca@qala’rramﬂmahon:w d)thm'mmyush aippatiodiodesab attempt to communicate

h f i
> oo AT kil e IR 3R b e BRI st e S b fiyeio nodes
ness agths a&emﬂoﬁa M2 tksdnficatiiyvededed bl Mevil@seh radio node consolidate

t f virtuall | al dit
rm s A ACR s aF B asss el b RE b b L g rds s it

bet wessiggleroDunst aﬁﬁlworllﬁmféBSf BEdadel BerdHRSONIRER: Process 240 also
[00122] Accordin | arge scal e al arm process 240

I
in FIESS B ARCTeas fﬁ%ogf‘é%lkmrﬁnfase ©h#adia Bgsies that aisiable toreansmit

r adi inforadsn LOBTREhSRLS i?dh@ event ONcliatge Q8k%e 4180t he access
FIG 1. As set forth ocess 240, each

1001287 nodiS ol inadhestien amsch Te0Rk B czompriserbpleasiast 80derags and
fol | @30l 18@b nBdesDh ¥R rsEhRAKugh R RG RN A8 L HRS $48Enodes
to 278, 279, 283, 285, 287, 289, 291, 295, 296, 298, 299, and 301 experience alarm

conditions in substantially the same period of time (within the predetermined
deviation of time mentioned above). In 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 transmlt alarm o

messages. At that point, radio node 296 discards messages received from radio
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access node 12. In step 241, the radio node initially
assesses the alarmcondition, and in step 244, the

w0 2@b078s00e t hereafter prepares an al ar m messap@r/us2006/001494
including the alarm code and the node address of the
reporting radi o node. [00123] In step 246, the radio
node waits for its next receive period TREC (FIG 11)

of its comunication tine TCOW fo possi bl e recei pt of
al ar ivdee 388 aRrk23% Bh gAY 1 aé%f@rlé%ﬁs?gé&f’ 634%&@5 48 akadio node

COMMYEY fealiGesthi Blath Mesddé bad ltéds 628Hy0otRQdarm! MesSdg@Riuring its

249, the radi o node receives such al arm nessages from

hi gheemmugjieation rersHESInG: rURGHI 1§CCIviRhNG ATheT Mg RarRgs) radio node

Once,gq 'cor%uﬁlbﬁesah@ ATATERSSEE So Ahio 'R Y8 dfref hﬁluraﬁlgl % own

node, 1 n step 251, filters a of the received alarm

mes s Aermatipn, hwblhb GOEYRINEatEp mnc dlaen pessareetot fage gedenpg’8, after

as t gtep 241. It should be

notegﬁfﬁﬁgqégconiggﬁﬁg a%Q%?ne deviation is allowed to
[00123L conmmpd &t ghe r@memnﬁef, &y tisowslimiing lgsangple akdio node 301 communicates

sync er; ?frr% ﬂ){l(aés%%k t%%i%? ggdetib@ ﬁ%l% ggﬁrigag&'dﬁ% gef?i?oelz‘f)dg f28§; Oﬁ radio

mesh ne node

ext r aodes287he Véendedio ad:dc é§§ esorﬁtptsnfoalotheofalatrmemsews vedng its
gif?g%ﬁ%a&k%% TGCCIVCQL e%g %aé‘b ssa Citr%{‘g gaZdlS H?%e 2t89 that
t he immtblides mmlmrmnéttmmﬁireaﬁm deleQD D, raﬁlﬁmbadf%mmumcates
al | f t.he addtesses cl,uded

o epdietingy STRIERIE TS preecs B Bg WeCEins Brbd fiat padio node 279

14B) canmsgicatéyas aldiatmdskuge tcextaeno\nedie :msar m nmessages from
e high | ayer ed node devices are r

001280 ' nodLoPHEFEATE BT AIFEEF oo Gt BREe (oS, radio node
comung geretatsd iReswrodlariiEssodel 4ad 1ﬂ(11)deﬁ @f ittthaiddiasli bDall the radio
node, rescriped.in step 2 that the radi
node “Q%ﬁ “{%H%‘?r@ﬂia e i ec ﬁﬁ is “égtﬂ ‘EP&P’%‘HM&F"'&F% adio node
Message Atthst @int2@diotrdad 27PEsRRE MhedthedsiiRs aleives 568 ratfio nodes
t he hlgher | ayered npdes having the identical alarm

cond? {7 88! 2§Dencosgnspgs Sher il PR Mepage Bt BrCESN0ga @ /0. Access

or degodeS 276)t iREULESving tiRe taimt EdXuBn OhedsfR from radio node 278,
transm ssion so that not all of the transm ssjons

happ&fogiizes eat Sieradary Goadition s lepasenle alawm smsed ordcipsted gt each

c 0' | bBine BRIid ks 2TRY 2B, b% vR$2389, %9 2911 mdsheo e a5 299, aﬁd 301.
rge scale alarm_ which may ot’herw se causé the radio

[0012ﬁbdes t o Thepesept nades efghirdisclosire may be penfighied te pffisientiynbroadeast
addi fj.an mzetdrlﬁtarﬁlk??ﬂ? bo Af thEBRRARYREs bf BO 3L &G oY ’ﬁ‘h@?, the access

radi o hodes to access node 12 1s significant o
r edudedss byaynegwiorely wpgsidercadh cadinotledetsofirsybarel ot eorad Fomhunication

Llhghéirumg%% @Fg.;ggg%etnstri%en&@ Bltoagmgy bk rggli’crif}%i &v&gldrﬁg’ss%%s of a
maximum allowed size which may then be reassembled by the radio nodes. The
layering scheme and communication timing schemes described above may be
implemented to broadcast these messages.

- [00130] 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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one single or just a few nunber of nessages per alarm

condition. Process 240 also results in increasing the
woer@sardeoper cent age of radi o nodes that are abPE&I/US2006/001494

transmt information to access node 12 in the event of

a large scale alarm [00126] FIG 15 is a di agram of

mesh network 275 conprised of access node 276 and

assorted radi o nodes on layers O through 4. In this

nondfinmistdgegugueispidentified andhayipgadypergoadogsh Thegepfiery H'SStep 309,

g?;tihﬁ]%gc%%sdno%% 17? %tts gl%@ its %‘gl%‘m\zﬁ)%’lmmtlg@ Eme )f&ecro'nﬁrﬂﬁlﬁ:atmg

trons in substanti a t he sane period of
ti nwitl widichicdes helapere)o[emo@rawmt1 bt B$- ). tAtihat point, as in
ment.i oned above
2995tER ﬁs e, accéeis%lp%lenrrleé Exgﬁ%ng ?sf‘tge Pfs?gfe&ageoﬁ’lecglsagts KQHgfymg the
nod&oa’&éstggpte hattesmssagedmdm aRadioreedeagiel amdaviendl n@@%‘ses the

aI s Ofuienf or fc))grpgnr AN 1gelxtx%nn%?§ﬁ% g%ﬁ tﬂggergog %)é Jﬂeatrespectlve

nodgesiQ, mtﬁ@%%gmmgﬁ&adﬁbm\rwwhd (bmratCh@nmimHés Thus, in

298 and. 299, and al. ar m, e [
e T T
and e'céﬁéde N sbOthe adio ﬁbdbemahaam niesiaesyazedu rstapg% 16tagd takes no

comruni cation_receive 0 I VI

o AR aGed SR b todgio B8 o4 hin i Fh DR PrS F e e
MeS RREE él@asﬁq@ﬂbe@nfb@éi@ecﬁm after including its own

i nfor ma%l on, whi ch conmuni cat es_ .an ﬂ m nessa

(00131} i o 6" 3731 afhisbis. ¥ HEPGRABYFA e TR ETpReddadio

\év)e(gh%cfe[ Qgi-zgxl Wert DewaRMBunkil NMBe  trdhshaltsi®n NGRALT Mol R@rives for

radi o node 301 conmuni cates _an al arr?ge
to reminpnindine vadsradipmoges (suchr asrragip dedesigoraadizg 9BERY 1) on
2831%/%1‘;‘1 L& s@e nqde wald the\%ﬁﬁm'i ARk T PAB VSRS 24 1Son layer

ér alarm messages during Its_conmunication
r ec @ithas rtqenfed thetmaseage and thablkps e wedBs 3 Epeatey 18 ths pagh ¥ hours

nOdgwgeg%Xt Qﬁénﬂgﬂ&h%ﬁﬁeﬁisﬁl s e3RGO brodtadiOfs shewh 91 step 321

nod 0 node 283 communicates this alarm
condflG. d6BX o radi o node 278 during the sane period

hat r ad t
00157} 51 o oM B9 SR, SR A R0 e e
f r omansui Brwnopkeiod 2% thndoceB3iode AT beginsdes PAEPgEAelarER 320,

o¥ S gﬁ%’l\@?ﬁ{r%?smdﬁemesﬁdg@ A0l . &gé €576 Qeglﬁs Falaﬁ) 85 £S6h layer 0

S reRt abov message
t hatirahSnitshemeafgedncic wrthe anceamede 17 anadiCK mpsshge 27 e rafio node

" ccdrDRHInE s Prtheo Raet 37 CR T e e RBRAER o the acces
t he nsild Ul Eindicaeimhaets igeddast nEGEESWETe d@ei%’@ by ﬂsxecpetmular radio
node (241 in FIG. 11) on layer 0 and thereafter broadcast to radio nodes on higher
numbered layers.
[00133] In steps 329 and 331, the process is repeated for nodes on layers higher than

layer 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 network, each radio 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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node 276, upon receiving the alarmcondition nessage

fromradi o node 278, recogni zes that the al arm
waeondiotseon is a | arge scal e al arm sensed or deP@€USHOE001494

each of the radi o nodes 278, 279, 283, 285, 287, 289,

291, 295, 296, 298, 299, and 301. [00129] The access

nodes of this disclosure may be configured to

efficiently broadcast |arge sized data bl ocks to al

t he Padur Hadiedioge (Ids PROSSSS Abfgiot Kepeat itk he aae%ggde 176

NOdEgR A@ﬂ%@éa%/ esYRBH QR o BRE PidlcARNISs XY BieSh AdrivBrars.
or sone communi cation paraneter tables. A large size

[00134at a bl ok indisateseabnye. enej oftthe Sastasy Hiat R fespayfer gumber of a
mexi ;nglf?u?elr e o & §is ‘M‘i't'téfﬁ staRy. 9\@ %ﬁcﬁk‘é‘ed 27298 SR &by battery

t he 0 nodes. The ering scheme and cormmuni cati on
timi wgiltgohmwemeslmbmb@ 0,awlileca filly ehargediatieny maregnstent power
broa&%&%ﬁﬁhnsﬁg.hmﬁg%gﬁéy PR3 bs f1 GS. 16A and 168

rise ow ustrations of the process for
[0013ijormun| c dlevertheless; fas passible thexderdobslifs of hattanyrhowered dryices when

h i _ h
nodeh %‘\é%%(ddﬁ Q?W“é&fég Wil ac ﬁ?wéégdr 2 %&gﬁgse 'F16NP7 RS HiaRam of
l'i st méshnemg 640 whictjuehnyaltedmtivé émlgmliraend ofi theinmgh aetlw;ieof FIG.

br oagdc Th in acces

178 el et eabapahails Ba Tcpledfh SRS AC piffered noces
comuiageds iTrog D aﬂm LZI.dIIﬁ) tms)dhaanamelem)bedmﬁmg smlyhthasAC powered
radi o ,nod

24

312, Agfged: s0ieh iniores Ve sl BB il el BB are

i n t#lcsvelits ﬁmctlcdﬁmmﬁgateﬁg THeeA® Ipoaekedisddld yqies (sactt eradio node
on

heade de 241 recej v,
D1 o o el SNSRI G s TS GBI Lst FOPRASgdIE (o o aiesss node
tr|gg@yg@&ﬁmﬂkheb@@spectlve nmessage, if the nessage
as not already been recelved by radi o nqode 241. Thu

[0013% step JUWIs igpradve Rhoduent e HatgrEPoy ersd adsti sk as radio node

whet by (288 allQlonidBfkeARISTRABS, 48 prdh@sRd HRAE bty ab fre @cers In at
t he radlo node 241 di scards the nessagg in step

and least oge penlimiting sxanple,i thn powsy nymbpr B1 gach ?lfethF &a'itqsy-powered

noderadiblnoass, SR¥ a5 radidRiE 94 nal, BE sdtaS K InfthétQﬁse”@é $RYEnode 346
has not been received. [00131] After step 3 18, t hat

i s, istdiggmalifigdt o sprie cheaEPegiert diclemaibsd ghovies In having a power
exech‘ﬁrﬁ%r Jrafll BeNRER Rdtks QndoRYsefve CasWRhEatersi Mt dd lﬂ@t arranged

transm ssion tinme ITXMI arrives for connunlcatlng
r adi themerdess opdayers, 2sshe Adipewersd aedes agchan srdiuodg 44| G

[00134L) on I gygr bagttega? \}vé?eosfa@%‘ﬁb]dgnsum%g ridi nﬁ(ﬁea@fdnlst c&dﬁ ed to

XMl arrives node | ayer récel ve
t he mmg@atmldectlh atithred deablenan Afée@v@tgd atdroelwéa,t seh pgradio node

the Bas tA@éom{‘éﬁf‘and in this nonlimiting example, battery-powered radio nodes 346,
347, and 348 communicate with AC powered node 344 on logical layer 2. So even
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 radio nodes 346, 347, and 348 act as satellites for AC

powered radio node 344.
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(where X is configurable) transmts the nessage as a
broadcast, as shown in step 321 (FIG 16B). [00132]
wWa\R@oen78s0npl et i on of step 321, radi o node 241 PCI/US2006/001494

O waits until the next transmt TXMI period with the

access node 176 begins, as in step 324. In step 326,

once the transmt time TXMI of the access node 176

begi ns, radio node 241 on layer O transmts a nmessage
[0013%ack to Abke imtiesmlimitiey cka@itplanhdBC prEssaiadioGotidsenay maintain

di node i ndi catin h identifier. The A
oA P A R EOHS I TR 81 el o
t hatsidch @oeoaHoasitioNBs S A8 Sssiefop tHeSC fddee dChiysellatly, the battery

particul ar radi g nod 241.in FI 11) on | ayer and, ..

P oot P GlEngtch & Falif Bodrodigs TEke R gieab R Rheipitat
| ay eommunRESBlvith thefitrefpsct®e A@pEvetiliadioddO FpefES whieh in this
repeated fqr nodes on | ayers higher, than | ayer

. 1,
wher®i 15t REopRds éds t ARstded @ore 1BligpiodaterFteh Pt gersires the

t he m&sdpeNedndRtted tfonk AH BatREARSWRY FRR AMCIAMOSId forwards the
| ayers. As the messa%g propagat es t hroughout the nesh

net iBysRAgedxRIes 28103 Fode forwards an ACK nessage back

[0013410 the agC@aSieAdRvd SRbdRhdR st Bok N6 BREEES tROGRNGE of the
the broadcast nessage was received by thatparticular

r adi tUprcReWerFRingdesy Bick s railio naded 46, map daseaatlyi axtended hEhus, this
acceeﬁﬁooa%%gt }h%}fi ekEREInY %ﬁ%@ﬁﬁgﬁé@%g @ﬁ&g@aﬁe LRnsive

radi o no its nesh networ
i ndiicatarge mpdnvstwashe of the factors that affects the

. y . G
oo ser, MRE 3L BB AL OOAS i LR
r esullOtef HlG. heppledito nbadkemnd afstdn viaka wide aref uétiveprke hdespedtworks

bat tary oMrce_r I in at least a
pat {52y ehert &y ortort et i ey bREY DPRL PaBbrks TR oy be
pos sgebgrephically xsepardtet! hfgorh i daeh o@fhebdit ety a pEwe v thed eaniec estwork

when they. ar. sed.in _co nction with AC.po

P b AN e MRAC B GRTI A o8 bt ' P RBUERSE suqas the

whi dhteiret.aMoat teciizbllyy enesirherdiorke?d2 mby ifchidems acesst wadekand a
r k 34% accgzs node 342 ..i

of FllGI'l' fJn .rresg nehwg , S )

cougl'BalY PIVATR JIPSesnPhish S BFRrEHRET &t 4523 Bplingifipe pyample, 2

and ﬂgﬂlgr hﬁlétyhhaeral Tiek bt ipﬁﬁeleaﬂfﬂ@d' hhﬁ’&ﬂi senS el RBnsAfaption and
ower e Iadl O, noQges, | C ar sSno as thnhe ar .

P ot et fobY hsedrschole du ey PR 343 osash radio mode

f ungleliodical tRRBALERS. polRE cOhsuRPUET Atkartddh® abREEGode of mesh

(such as, radi o node 344) arrange thensel ves on |ayers, .
and HEBHEE 93%1 whigh) is3fbeth éorwar&?&y £BY Pheohe auwber ff fgmmunication

links, as one of ordinary skill in the art would know, to wide area network 359.
Server 360 is likewise coupled to wide area network 359 and may receive the data
communicated by the access node in mesh network 352,

[00141] In FIG. 18, mesh network 352 may, as described above, be associated with
radio nodes coupled to power utility meters. Likewise, mesh network 354 may
include an access node with a plurality of radio nodes coupled to_gas meters in a -

” diffefer;t 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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342, as described above. [00136] In this alternative

enbodi nent, the battery-powered nodes, such as radio
wooae/ 03661 (and al | non-darkened nodes), are prpti/b51006001494

fromserving as repeaters. In at |east one nonlinmting

exanpl e, the power nunber for each of the

battery-powered radi o nodes, such as radi o node 346,

may be set to 0. In that case, the radi o node 346 is

di s qeters, Soreeicduplsehte elecirin geiess, and eHhers poipledfe WRERE dpsigss fut vet

abOVﬁ LR o PRSP eyer number of 0, the radio nodes

canfiof PEePVE s repeaters and do not arranged
[00142F hemsel Vihs rastio herge pEFIGad 8 theecfme sy \he cop "‘r?otﬁé@y bipe Rt sgasor or

radige.n &’e(é/ﬁce%ﬁaé Prcld%%}% énﬁqg fheb@hid R5Q4- f@loc‘!&ﬁrﬁ&jméaﬁﬂg @ata back to

od8 6, 1s configured
conamintcesst del rfwredmmgte winsmission|te gstsery Cw&/@’ﬂ‘@opfea network
r adi

t hi 39%2%? %%a ern ie g%b&ﬁﬂélﬁ cglg%? nioffof (RS FRIFJAGY ¥s ﬁ@@n HAFIG.

exa ery-powere radi o nodes
346,18 34 ahmd:eSdtﬁpkedrtmﬂm mxaearvautslh aA\@ pone e s disvigg 4o be

ggt I O%FC@ISCI b‘? [‘1 é&lafcommu (}H%{] }ﬁe%gg@ut@toge‘?veg Z&@0 qg@§cross

CONRU Gres @etwiotlh3 ST peg de mommuﬁm@ted/ taam a¢ce§$elmde rsuptogg i@ mesh

di des 344 34
gg%&@“b%é@%}‘g&“g %H%%fé’go% th’he %@g) 1?’0%%5 in gfl Hét@of’f@%&
[oo143sat el I i tigsshf wwdie mwaedomladuucg mdmle;%thdy [be@m@d l wmle area

inthis nonI|n1t| exanp C r r

nod é‘§t"Y‘Pé 39PN tvsgqeﬂa% glg@}s\ﬁc?ﬂﬁdlﬁ% gcéﬁg(?g gg\gg uw?l‘lu%hg%g %e conﬁgured
ti W%cc@&ng 856l B BbraN RYIEss 3 dAass, smmmfbmnﬁkﬁklnm the art would
since power copsunption is not an issu

nodd@oWCA SaRBRIING SXARRIC hPrresy %ﬁ‘oﬂ()é‘?‘&?“?%‘aﬁ‘%g% fi to wide

suchy@Sndiaeh 0359048 umllaﬁl‘@lﬁewiﬂéleﬁ%mﬂdm{wﬂldﬁy schaigle such as that
initiate conmmuni cati on \Mththe|r ecti.ve AC

powmBlsmeaist 8 HytHE 3P GREKPENIde GRTIEHS FTRICA0SR Both o the access

radi Rq0068eR4kiwde 354 at ed above, radi o node repeater
344 recel ves the nessa%% transmtted fromt

[00144)at t er y- Joedstitéan foashrtsr RBeOmARr HNEP F%?%%ég’?ahéﬂ may also be
messad e& otoag&gésl’,&p%r 3ddstin 0911%% Ldiebdtins analﬁsm and control

aItern@tlve enbodi nent, as s%own in FIG 17
bat tapplicativhie of the battery power ed nodes, such as

[0014§gadI 0 nog 346 5 Hﬁéragl%ﬁro?aﬁ le&'errﬁ%ér? Péi'lﬁfﬂnodgﬂbl Shown Und described

nbodlnen may ext he tinme battery
r epl iactaisedislosu. ¢ Pneayt b@lI@Wpéﬂgllv eth¢ r@rtaWP%lF‘ g0 tht multiple

2:: xéo%t gullatg)onjs A0 F’{x)pq?rﬁér@atioﬁ df %39 F PO imdPU ki, Canll®@Bt this

simlar net wor
illustration is merely a nonlimiting example of one such implementation. Thus, as a

nonlimiting example, radio node 370 may be comprised of the processor 371 that
communicates by a local interface 373 with memory 375. An operating system 376
and application specific software 378 may be contained in memory 373. The
application specific software 378 may include one or more of the processes

described above and shown in the ﬁgures

"[00146] "~ As indicated above, a radio node may receive a 51gnal input from another

device, such as an electric, gas, or water meter, or can send control signals to an
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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 nay

WO epre%sesnt three separate nesh networks that nBYT/D82006/001494
geographically separated from each ot her but yet a
part of the sanme network communicating back to server
360 across wi de area network 359, such as the
Internet. More specifically, nmesh network 352 nay
i ncl astimtanwhicle esy be oxpeesented! & dovige 3T9 ORFIGE 19. adtwrdicglps: signal
whi ¢ t I JHnt exanmple, a
povve? g}%ﬁuﬁ?&t@d ?I%leie%%q 99 t?ﬁ'nea}nlgﬁgée {ﬁolflptln ?r)c/;c%r(%x{n{g rbg processor
sens¥ lpoRedio cm»ds Gfiftaiso nnfamdlbs dtﬂ'm'amncemdzre?: hwhichlahay teoeive and
t he S, _node. ach radi o nod
por | DB P U Bisk SRR SRl R et ot Padk e mesh
t he mmks'lm%nmﬁxzhesh network 352, which is then
or war de er,. of n| cation

00t i, aEI G0 B AR PRI e gt 8 P AR gstomn

to windelosuribad HEthivalidclcdme, ASedsy ebdesms lc8mpyide@ W B processor 395
couplhed to w de may receive the

net wor k 6§959_
dat aMESHRIHNEEES QY B@O%H@te 8% ey 3RS HVIHeh Mgt Jaclude an

352. o;{e%ilxér]s sttifl 401CGandl 8ppliRRSh EREMRI iR BB, ARess node 12
descri bg Qve, be associated with radi o nodes

coupieiydas &nﬁvwswer P93 hifrommunicpteg xigjaglennad#d Hvith one or more

net wanik nd3ads, BBshotvA Gl FKE 18N ABGEER%RIe 19 AR0 Wdiliean interface 404 for
plurality of radio nodes coupied to gas meters in a

di f f OPENNIGERY PEBH Wide aé‘?ae'éFtWPfﬂiri5ﬁe‘F PRES OEele frafogrskeh as

357 xp¥%r baLdsUHSvRh Becess node with a plurality of
radi o nodes wherein sonme radi o nodes are coupled to

[0014gas et er $he stseke neGiopr describederleave rhay hetiaplsmenied intahearisty of
COoUPlBknltatBiSh aﬁﬁ{x&{ iy gamélgné’ &ha !)A’l uﬁ%lgf%{l%ergf Wé!bemﬁcally,

network 357. [00142] he radio no €es o
t herléﬂmdeOfrmG}elb éolcmum afa fromaywpriety pé gedgrapbive by dxstrlbuted meters

ot Peﬁi aq%Y\k'&E trht:1 st E&%bg(g%ek& b%h g@cﬁJe r}1 l;eh P dﬁ%gefn%dq Ssh data

communi cat 1 ng dat an access n
uI t |mgccmmmtmn@ﬁletvarimheaMnades vxaﬁfb amorspssleni de

rea networ s rnate_enbodi ment, .one
[00149;10r e of %ﬁggr%%?ngnn @gocg}gg@[hoﬁm PO Euatg AP & ?lg%d fo the
be cgpdpligdof pri@s aad trelated rinforesioasn aetpill sprosignddeer As descrlbed

o B Rl S B e B 8 i
net waickng3md rﬁh;edb;eles: atforvnticatreghséadation vidChs Sals adaasoisipoods
as in mesh ggl twork 352 for controlling one or nore of

t he a}‘“gﬁf)lgmﬁ &% in mesh network 352. [00143] Mesh

[00150]et wor k  354,noaBmAing @RArhTe,t FIGQ 2 & X2aTPlagramn®@ya RexilCRRtREht store
to "ﬂoq %avmg various departments within the store. FIG. 22 is a diagram of the retail

store 401 of FIG. 21 depicting the positioning 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

principles 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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network 359 by w rel ess nmeans according to tower 366,

whi ch may be configured according to one or nore
wawnoehessl st andards, as one of ordinary skill PCT/UR®06/001494

art would know. As a nonlimting exanple, in areas

where wired comuni cation links to wi de area network

359 are unavail able, a wi rel ess conmunication schene

such as that inplenented by tower 366 nmay provide a

wi r epxemplec ennsiuritesafipeperpactdsterks et ae pesied prgrthe demapleged on

net wark Bad. .d ngé,gﬂ g(t)@ ﬁdsfgh @65 e d?ﬁﬁ%@erd 1%6‘19300&[1& Qfith the

nor e COfT'pUt ers al sO pe COUp ed to server
360 Yapioungsids formyhithnthd sigas displee itformatiom sggsling. atga nonlimiting

C O nt éxgln;z%p Bkhscﬂk' i gﬁ’e erQg Jsﬁ'o%L d3¢1 ﬁmeilltgm &nﬂh %g&génal?fc? Rlated

I 0 node as shown an descri
t h| smﬂlrm@ﬂlamwrrespon}heg of a suteddmmenys shoes. | Simlatlyy dheagigns 405 placed

WOU' ﬂtﬁ(g‘ Ylvrt(ﬁ tdf%tgﬂ &6 f4'09ﬂ{1§'lﬁ 9 gelther specia] prices or
S O I ce, l%eﬁ ll.

Ienen rad I'0 nodes” nay
t h| sothérl pnennotamabwpppntumaisgocatedomth uma igbody, wmsmlné cathmodities

one such inplementation. Thus, as a nonlimting
exan‘BIe%hrF%?tbveﬁ%%&%?’?E may be conprised of the

[00151r ocessSORAs ddstribdibdboeg mwmhmatpﬁsaldny exists mOogldatingtaad fchaging such
373 with nmenor 75. An, oper n ste 6 and .
2pol PR GRS BRI SHeRG R BHRa ARetsq ipdicated

menoieve Mor 1drp& ﬂ@i@hdtl%&ddozihd&@&fahﬁﬁv@lds @fowwrs@:hssﬁgnagaynay be
i ncl ud one or F of the (groces % d scrhbed g ove
and. RAGHERY it At ogirw@sand[ YR REoyehaidhe Sdaibpgirenetwork.

a ragig, fﬂx@d@taiﬂ@ﬁbré ﬁﬁmsvma ti5d AR lityl t0 RUAngk<Q6R §EﬁHgB@ﬁ a timely
devi ce, such as an el ectri C, é)%fg]a?@or wat er _neter,

can Seen doe msrkes ifoiky Brodest aﬂlt‘}FuateVm?erﬁew&pﬂsbéhe mesh

I epr RSREH R s@Bed 80ve nad AR idfplelefted 1P theAGERR sk 8 IVof BG. 21 to
signal is comrunicated fromdevice 379 to the

i nt efrpaie e MO BRrk oF Hgrs Tt mpyDy cprngedBisorors timelyradiies-

[0o15510de 370pfd S gl gﬁaﬁm Rintd eSS Mﬁfad»%SagMb@é% mychsmbuted
recei ve and transm conmmuni cations with other radio

nodedragtus hearrigesclepartmendreoioptall Heradh Inétigneringiing example,
ant eﬁai% s?g%ﬁodgsoﬂ%da@ cdafi glredo-Qs Baﬁa@gﬁ%}eﬁgﬁé’cﬁ% ﬂgr\lmljlodes Jvhich may

exe I agram of access
desc q sm@daru tp thethatery |pgwtr9@, tadie. nodescaf 4G nd such2s paglio node 346. As

oo RERAn bR BEACEARE 0 bl o PRI ARG Aehondt QL0 are
an oqmlﬁglmedl gotsipsemad Gepeatad. dppl nadmiting spwplef & dattery-powered
soft Aa{c® sign O%Ode%%el%gy B %?acg'c? atop a clothing rack in the women’s apparel
department, which may be beyond the range of an electrical outlet or other power
source. Moreover, the power demands on the node’s batteries in conjunction with
the demands of repeating node traffic, as described above, may result in an
undesirable battery life for the sign node. In this manner, battery powered radio sign
node 411 may operate for an extended period without operator intervention. Thus,
battery—powered radlo sign node 410 1s conﬁgured to operate on battery or other
portable power sources so as to increase the portability of such signs 410 throughout

the retail store 401 and to extend the battery lifespan.
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i ncl udes an RF transcei ver 393 that comuni cates via
antenna 391 with one or nore radi o nodes, as shown in
WO-L@6/018801 Access node 12 al so i ncludes an i nt ePERHUS04QE01494

for conmuni 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 described above may
be inplemented in a variety of inplenentations in

[0015Hddi t i onln higeantisitinggexdapls, the G pewdréd sadivedigr sodedvireeshown as
specpf ircal n f G ata_f.rom,a
o e R daendMRAN P o EHRLY g T oD G £, eif RBRifiving
net wexakiplet the Afe powered vadrdGlgiemtdcs fpEdare bonfzured\as bigns that may be

i mpl t entral, Locatio 0

t he %Egﬁg rg gﬁ(ﬂlggbes {/s%u gu%cﬁseg% Ao Bawer 6'8%[’&9]8“"}1 AC

As appwlretdenamatmgnenﬁnbéﬂh meynbe 1m;tlerheﬁ&t 1n0ﬂ@fal]$tdr¢l aDI @Iﬂlocatlons
rel at

ot of Tk P %, i v Pl Sfecig B poRE” ulgdpatioter simitr
abovenstrgt poinler sdupcector @dfmderﬁighﬁé realiERIC i Fk R0 kRERT, IATE fowered
0§ RS pRROR ) ReBAOb SRl S P e Bk e st
var : BUlse lg!bﬁlﬂlﬁlwﬁétﬂmﬂﬂl‘m;ﬁé blat&ion tb@ﬁ)ﬂg%@ﬂ layRs @nl%m the meish nletwork
nonl i i i agram of a retai
olepa‘%tm ‘P’?\ga.’h gg ?(gp 4é‘f‘dh§’ﬂ“ﬁ§ R%%?F gs a@péﬁt REHEred viheshimgy be
t he cSDhﬁgl&ed i daepcdter irbtha mabtpbiadrk f stbB @01 ek abderisddCibBve.
[00154é01 of F 21 dﬁégl cting.the positioni ng of various

al e and nsiaﬂ%s RS FRYICl abRterepeyed onlic Avdsusiomey not be

t he wigliRkdngs bobf AMOfowdsd RBRWMBAE Qigh 4Pl skt th! 1HD BattBRpowered
are distributed throughout the various departnents of

r et diode sig reayipt ofhgrgseepnmndeatanvith agnessizadp 4. Eowithat reason,
et h@péa{e@ db&s ntRNe

' opudich L orngél?/n ae?f e[&sai Igw&%h&neﬁpl {aﬁ sifre ’3%{3&&9&9 dSe - coupled to
ar e%*@islbéF atg| olgergise éoqzﬁqudtt@ EVO ﬁolslalae Jrepenteissfon battery -powered
uncqgyae @1g§1C}fodEJ1§1 of eA@b lngﬁl nruan% E}?aﬂﬂp?e, %ﬁeg{\}ﬂg?lark\gﬁed ropdateY node
be, as a nonlimti ngexa f onstruct o

car dd desonfighsd anpeApaepeatdr neterin tHabit iit emrpleg Itcaa: e(nhtmunus power
sal 4

o str b oo 5 2R 2B el AG Rl BHAEE: pecoppued o
whi crhcemeanéurgtmsmltsxpffaymuthﬁ mpshatemcwk roégfaalﬁ stn@ 40As /C repeater
nonl 405

dopar ety SARRHs. SO o8 iy’ OF R BuTr PG At pshother
cor rregpaivdiindata.o Ia thal *easo netai rs'tcse smbeﬁclucﬁs i bRikdlyy of bettery-

2 It g:}’%"é‘%? @51@%?% ‘gifg ! h%r& %ﬁlﬁ? rntglg%gfe&?cf) ﬁ]lr?lesé,sAgrpowered

ot headipsigmotodendll @ (ohxpzm ﬁsutﬂ’lb malé-ﬂalﬁslﬁeﬂwn@tegﬁ aid AT feB@ter nodes
9 Ooqﬁz (s‘ﬁva Wi 3s 1 I%l(ljll <R <eneci mrc?es)

[00155] FIG. 24 is a diagram of the mesh network of retail store 401 of FIG. 23

showing the communication connections between the various nodes of the mesh

network. More specifically, access node 415 is communicably coupled to each of

the various battery powered radio sign nodes (such as node 410), AC powered radio - - -

— sigri nodes (such as node 41 1), and AC repeater nodes (such as node 412).
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in each respective departnent. [00151] As descri bed
above, a common probl em exists in updating and
web@ng7ssgl such sal e and pronotional signage i NPEI/USI086/§01494

and econoni cal fashion. As al so indicated above, for

| arger regional -based and/or nationw de stores, such

si gnage nmay be produced at a single |location and

di stributed throughout the retail store network. Thus
[00156F he r et aisla mhbmising wkdenls batteyrpotiercd rrdisi Sign RodepA A ga2 may

suc n

or OE?J gft%gf lclailqc] aﬁac{: tx E\é‘ﬁ&&ﬂgﬂgé S«gﬂ}ﬁnﬁﬁ{ ?@%té#gs;t%&tﬁl in
net wxglmkl tdesaid detle amelwesm@ymmmmahm efrealg eldpﬂlfhng jngormation for
retai re 40 f. El

1 ke o FRIE A TR
[ 005&%}}& -pbvzred &dﬂds 31gn tbdrg r4aﬂnami t4R2 arqom,tr/a@ |plOyvergrﬁ, thayliarg not
si gn_nodes

dep&lFsetht lgglaz% laygfsaaq sug{l%"gredeaﬁ%ug rlééehrlﬁ Eoelr?]ﬁgﬁ |r1:7 ?n?{ a result AC
exapgpester heddi 431231sg;nadeedesloga:£1 laye X 6nf cogumwedcatisg data between

battery- power ed radlo I
to PRETHREVEPYIAFI MY dpsa! 8“%%%"&‘%&#@&?1 Rt 4 ?53 ELE” h as
[00157{)30“ 0 Nogle r&thter ASdIlBCHEE @mininioite avithethai AC Ipelveresd rédie sign

attery powered di d 410
o e B el Bk LRSS iR A FrgRL GRS cog o

bat t e yrePPRh Qﬁsp‘l@'dbtﬁ i$ |c81'iﬁgr\h%i|leto4ﬁa@relyﬂyonlﬂﬁu1ﬁ&a’w e@sAapo }trafﬁc
a clothln%ﬁrac in the wonen's appare

whi dRtwessy "@r)bgw{ﬁﬁgd fegie s,l%'ﬁ'g)geqﬁ Lgnd 422 @fl$ ?‘él?ov%eueq r@dlo sign

or QLAEUI POVEE rRAefel EradiRABONSe, 425N RscFOMMmEHEERR OBt Battery-
the node's batteries in congunctlon wi th the denands

of rp@pfelz@ﬂwwgo pigd eodes 2B apd 432 ingamday fggaoramg reﬁ)ﬁ%;r node 412
res Lé fduﬂlc s Wi %&&f‘f%ﬁer&ﬁta&@ lsdn hbde 40P hnd 412, Si gn

node I'S manner’, battery powered radi o sign node
[001583 11 nmyAoperatie G 2hm@rourieed Rdipies aod isogggmmunicates with

operat Q eés 1& 81% VAS tthl%P%hg g:&gxgmuﬁﬁa‘dd:ﬁr lYn'kpSBi\ﬁfrﬁgltg r &dirEpeater node

Si gn no con to operate on tery or
ot herszpwhtchbtselfmmecormm@eeg with depr tadher rh@ft@asr@wwé radio sign

S or o Bt BRHChA P (PR (RC p Gk ode 433

| ndt\hlnsh iSO |1crg1<1'al rteg/eeﬂanzpc gepeatee nods emeremuma@tﬁede@cgﬁ with
nodes are sh

o SReRbRe R 8RRkl 8 KeTROh ety Koo on o
exanpyee 0. tlhas Ao m\aeaseesjncrdadma ts cgmnumeb@cs with baggry powered radio

28214 Elogg gﬁlﬁiﬂsggoglﬁlgaz ogg:ﬁc gecgﬁ &%‘ée t4?5 ?nust rciute a message
Suc hihAeglp Q\Erepehtdr AdHO4 33, gﬂAﬁoeimteﬂfiddemy tbeAC powered radio sign
' pl ene node 4t2? dtoIAnC ge%teg}cerl 110%‘1t %f ang Jﬁngl \j !oqb ery-powered radio sign node
421. The process for communicating between the battery-powered sign node 421
and access node 415 is described in more detail above, including the orientation and
organization of the various AC repeater nodes, AC powered radio sign nodes, and
battery -powered radio 51gn nodes ) ] [
"~ [00159] FIG.25isa nonhmltmg example dlagram of three retail stores, 401, 402, and

403. More specifically, retail store 401, in this nonlimiting example, is a retail store
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where the sale itemmy be wthin range of a power

receptacle or other simlar constant power source for
w@owen7ssgl t he radi o node. For that reason, AC pOmES®A6/001494

radi o sign node 4 11, as well as the other powered

radi o sign nodes (which are shown as the half darkened

circles) are placed on the logical layers within the

mesh network of retail store 401. And because these )

nodisNew &Y whileretad, stom 2 injocpiad dbfhicaen vl grgailstore 403 s
r epg%}atg E stm eﬁ%ogifg?%m{ah stdPesSA0Q! 8024 Add 46 implement a mesh

des I nst ances nay ari se wherein a
bat hﬁwwkpamshomh aralddescrived én $Gn24rayd addesseibed imihis disclosure.

tr ﬁg%g%ﬁ%% éxa(?e é/l_\g Po?e traﬁ %t I}@prlf%ﬁnﬁ{é&ﬂl 4%&\';) qgf b &tide area
CorTthbﬂatém tm&dsrvad@ésshaadxuertm 542 mdrichy inethismenlirpiting example,
' eplet efn etfanga ySuﬁLb%r%! %;d? n dﬂrﬁ@qp%'ﬂ ca%J‘Fetd]lestt&E Loz may be

sto (o]0) to si
ot hedsmmamcmﬁﬁfcmgmdedlat wids elraaenm@xkl MOats’ seeeditéris thoAtlanta

23 ;&}fﬂrd)éugr{eh c?ttﬂn| l@g E}nﬁf@% 21821%? de e g tﬂ gjr;)in L A%Eglgmelteﬁ' sttd.rQ 903 is

Confzbtﬁhhﬁﬁ‘idatﬂji @plC viepealt esrenadavirk 440atwitht sérger 444.  This
coupled to contlnuous urce S
powePTEIEg raalacAe thedpUp e e R arks O f@@:gﬁﬁf@l}ﬁg&ws that
t 0 Leg@iMenANFetielld ANSHAst intifsatdrescwith atdestratdsdatice viaowide area
of retail store 401. AC repeater node 412 is not
ot héeose*Youpl ed to a display for communicating sal es
[00160fNd Ot ek PLAHTGHE FROA, 83k noéienzntsms eblwacycormﬁﬁracdte B}Ifcm‘netlon to
01 includes a plurallt of batt power ed rql ap
roy hout e store

nod&achiafghg bﬁ@vmp%’ser%@dn"o‘ﬁ EV ?ﬁéﬁ&l%ﬁf!%{l%‘i
poweped 1 E%’é BroghdMsQRARY Wikl tHeShHRR -Rvekdderadio 51gn node 421 is

hal f - dar kened circles), and AC repeater nodes 412
(shmme(b;@ntslﬂle, fdomynugicatiah ey derepisd Yo rpsisesiBhien ag desgribed

%Fggeasgéﬁﬁh Q{%Intdﬂﬁlagmeﬁg tRAK:t e detpRick fottiodt Brodlct.

e communi cati on connections
[0016lu>et ween Ahe mmlmw eraede, Of useh et g kstaionudit Tk or fiB$ dn Atlanta

Speglaeffi%q%%tér%/ 44.’931% Seastibe § ﬁgescﬂaﬁ & Eakk ijIﬁQllé@llt}e(éﬂ,lCh as

he va i ous ery pomere radi o si
nodetotisgc hpmeeln od ethet (Eoodsl\c Howescaifed 28PYs: stheyrf ﬁ%e gay be
(such as n UGRwaR 440 f
node HTE?‘%%SI@G%%kg %ﬁ?&%ﬁﬁgﬁaaﬂﬁeMQg 6% 440 for

bat teemympiatngthe rpmde ohaslgcgto m@eswdk‘zﬂlén@lMEQd frbk/intibe separate
geo r a I?c} C@(lfnlg 48 ?, 4@2 ea%d%g hgﬂlg ?%rdﬁ%@?ﬁé{ﬁ{netﬁe %‘?%ﬁﬁl%@érstand

I'n reg
ot hehw theretningtailaatiomsnt16f 4 1$al &7 may potitei the onlpfrefridratoies vithin

depdft FE AR GT SROLL BTG Ave, because
[00162] Each access node 415, 416, 417, upon receiving the price change message
from server 444, thereafter communicates the price change information throughout
its respective mesh network to the appropriate radio sign nodes. For a particular
good, a select number of radio sign nodes may be affected by any particular price -
" change communication 50 that‘tﬁe eccess‘nodes change the information on a limited

number of radio sign nodes.

39



battery-powered radi o sign nodes 421 and 422 are not
AC powered, they are not placed on | ogical |ayers, as

W@ Rwhloz8sby described in regard to FIG 17. As BCT/ES2M06/001494
AC repeater node 412 is placed on logical |layer 3 for
communi cating data between battery-powered radi o sign
nodes 421 and 422 and access node 415. [00157] AC

repeater node 412 may conmuni cate with the AC powered
[00163F adi 0 siF§@. 2foctenptzes e tadigisien| nodes il and 424 fepns Elis Pdg In this

ab O\r{?erihm [ 88191% %1@9 9de 153141%@ ?re Iadi n%d%e Quisle W¥play 421

I gur e el'y conmuni cat e
nesisagbatterﬁpcﬁwared)aidmsgn badet e yhavovinrIEG. 24diAs disgpased above,

A SR 7 B a8 % P GBS P i) GBRAR iRk, the

( sSrgn no conmuni cat es
W t bsepataly epyfigune the dlispiagito cemgnninael pdcid® andaretitefiDigformation. In
on_as, A

sim./lar
o T B eaPe A LGP e e A ARy B4 S s
[ 08];5(%]241015 dBplayyaisaleFhrise cﬁ4$4 95Camponiss aleht rile sde $h@nds through
no i C th t de 4 h
S AT aRe B el P oSSR B, OB s
\tI)VhIt ?MOH@@ tfus alé,SIGSlg@memmﬁ@ﬁng\aﬁ tpdhted Imemageto the AC powered

attery-powered radio sign t 432
F or FQSEE B iHHic o JHeg GoRe. ruct P a5 P ip e
' S QRplaP@b Lt &%VWclemlﬂx@afeGI@@ﬁitﬁﬁlaﬂﬁ@ers433

omruni cates directly with access, no

[00164] he. r eadhmd AARMIKLS PR df 2 AepRetios I%%tgll glowe %‘h xS a lower

| 0gisgabyib23ethe PartibBidS godiOperdofel @ﬁl@eﬁ&@aﬂ&@ g4 khy iBtitute a price
communi cate with battery powered radi o _node 421,

S R i R R 40 the

”@%ﬁé&l@r LRI AerdaeheateeradatfidnRdaal doflifing RRAABIESf the
432, to AC powered radi o sign node 425, to AC

r epe@tméqr ontsce extend thmepls beyand yhe ﬁewb%weap%%%dwnal message
radig, St’;eggbrrﬂ@%qcaﬁ%]frorﬁ_ @grvplr @ﬂet%sacf:&ﬁ nsm@' §69,1a0@ 417 of the

bet we attery-powered si node 1 and access
nodeespdBive setalbstores fm extendlineghesadeiodhd nem%lgnﬁtﬁ@ Aafeti ng

[00165ﬁ he ori e(%e Cfo%‘in gqmﬂrng S daﬁqkr('g@olqgfw fnBeai ﬁisma%ﬁ)e any type

epeat er OwWer e sign no s
bat tof rcynfignwéﬁeedﬁslﬂad fcm coingminiseighgsalphanumeric teFO@I@ﬂEIOHﬁJN%tO the

25 is.a
20 g A TIOR8 B Sl v
st ortke A@eridah dathucerrmpmhdlmg ta thlg selea ppéemay gbea:lep@teg; which may
store ret
Chi 68%'8 Q% dnalngfag urm% {:%sr?seass %’te.d wi fh&f&%@égﬂ%wjer%ﬂ chﬁ@ExEﬁjnédé 411.
AngeNiess spdciftallpfdispetyalisl nedy de esnfipdied a4 03jsphlap dformlect number of
[ n‘pldemsnt a nesh . . i
igits so as to generate the sales price of $4.95 instead of the additional text
information as shown in FIG. 26. Thus, this example is but a nonlimiting example,
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 this nonlimiting example of FIG. 26, includes a..- -
"7 7 display 453 that is conﬁgured for displaying information related to the sale of

lumber. In this nonlimiting example, lumber is a commodity that may fluctuate on a
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network as shown and described in FIG 24 and as
described in this disclosure. Access node 415 for

WO 2G0al0t868t ore 401 i s conmmuni cably coupl ed by tPET/Wb2086/001494
area network 440 to a server 444 at headquarters 442,
which, in this nonlimting exanple, is located in
Atlanta. Simlarly, radio node 416 in Chicago retail
store 402 may be conmuni cably coupled via w de area
net wkguler Hags sush Skt vieer retbiler thay ddsime At frequenthihewdgrithe tpeice of the
| oc 4 S .
ot apRBer e opfuT e b BEERR BAUGoth fnd Rk ® TG Fgrvea
net \above, dder thiat hawsey weepriddl dignaph Msthccacm‘ prg:a loh:tnge,rba'tt&y powered
IS’: Imuls Q m%n noc{' %%?Ugltylrbgtmé}?lfmg’nr%eﬂgtd\'\g{a ?nfgfmalﬁgng gela]gt S 3! tthe sale of
i ts2s4x@rlembuen tWith emmrrcaladjhsmamu omewsage vaylbe asre@unicated from

415 TR AL e SRR BaRe AORPOPra bt el o) o

bat cemmupiomtizesichngdAéd pdsvatathatiad itd nSdegNsudh O Shattery-powered
t hr oughout ﬁH]e store 401. If the product associ ated

wi t FRERRd5 42 er y- powered radi o sign node 421 is pl aced

[00167PpN sal e,FIg. ZoiRAH Bk&lgﬂzhrgﬂlagﬁ)h SFDaft@pShlered rard&)/ﬁfdéﬂﬂ whlch in
fashl .on a}s describ ove so that a sign disp
B

i ¢GPSO BTHIES FEAHDIE HoSUR Brirelerbre SHamogigaab in F1G. 19.

[ 00 Mkt sgﬁ@lt@a %hﬁéﬁ-&bﬂ&e&i@[@ﬁcﬂe 481 URAldedhntenna 457 coupled to
wor kst ation 4 8 in Atlanta headquarters 442

i nstEFttWéceafebﬁ% d-cpdrgeae dp0 glegirpallycariles RbFrarsarivsy 58 with

suchheorehot & M coﬁﬁ)ﬁlﬁﬁcﬁh@nSQEceWea %5' HRAS457%hd RF receiver 459
descri bed above, the change ma)é be”conmmuni cated to

ser sy bgstered i n@morshiﬁlewbﬁb gayibe dirgptesibyriseseiok 4@ oudhas by a
COMpuR| @%&%n&hﬁom Of prReRee44P gﬁ%%ﬁta&%% Xgé%l%ry 461 are

416, 417 in the separate retail locations 401 .
402 op@mtdlmstem(‘l@élelnd)pn@qardnwaraypl@mlws 46p. Chmmunicaiigng Isipred in

d
SSRGS 4 I by S0 3k BEBLIN, B3 v
net Wo3. kThu,ssths Heber iszle ﬁﬂf@maz@n pn [ligplaB213 E&Gh%ias:‘és sesult of the
nOd%orﬁ&lﬁ?lcgﬁlo% rece]fyed lﬁcﬁﬁ%c{eﬁ? E&ye 4?]% tﬁ’lla',]tels Q:roln%ﬁm %H? rgugh the

nmessage from serve eaf t'ér "communi ca
pri oeslc hetmgek oﬁnfetarlrstctre 401.t As teghalsyirice to§ ttnesqnmnbdityeis changed,

geggr f onaf' o r<l:cl><mrtn8n1t rheoglsa g‘lgir o trouaclethie r%éo%%ié& %Pl 1 deﬁ oﬁ 6egaégstore

nay 4bearaf ﬁremsﬁd bpprcaagsomtfomémtatﬁxm aligphanids.

[OOIGSTg??rJ PTIHE ! socglﬁsség \gqv%t qotélg izﬁ%%el%ery-ggvg/eergd ¢ an attterlgf power source
469 is electrically coupled to each of the components in battery-powered radio sign
node 421, as shown, and in a manner as one of ordinary skill in the art would know.

[00169] FIG. 28 is a diagram of AC repeater node 412 depicting at least one
nonlimiting example of a schematic diagram of such AC repeating node. Many of
the components in this nonlimiting example of AC repeating node 412 are similar to
those described above in regard t(?‘bgtte»ry-powered node 421 of FIG. 27. However,-—

~in thié“ncv)nlnimiting example, AC repeater node 412 lacks a display 453 since the AC
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nunber of radi o sign nodes.[00163] FIG 26 conprises
two radi o sign nodes 411 and 421 fromFIG 24. In this
woenbiomiedi ng exanpl e, sign 411 is an AC power eRCT/HS1006/001494

sign node while display 421 is a battery-powered radio
sign node, as shown in FIG 24. As discussed above,
when a price change i s comuni cat ed throughout the
retail store nesh networks, the user nmay configure the
di s pipeatert modonmremlyc aegsaisr p@hmgmaqi@n? edngt dges no dlsplay sales
i nf or.mat i In the nonlimting exanple shown in FIG
26, n}f gb?spl ay of AC powered radio sign node 411

[00170Hi spl ayskcmtmahlgf pusitand offbatizty PEWaInshuzdestHOt indtIGr Bé 4G| 1gpeater
exten ur 4a1&
chaht®a® {922 aP?‘{’/erlc%@Ieggaqu %ﬁlgﬁn&&e&rﬁés “{Eﬂ Cg&‘pled o8
of bdsntﬁsludlss;mms soueceh yuchasTAD power m@epmlelﬁw atP@M/ehﬁfgly%% 473

to the AC d radio C
abo@%‘fverwg’g@’c%ﬁ R ﬁeﬁéorn%/’g“gcel &%g gvgd N e'&g P%%ftt%/mde
451 4 hata MEnePS one ohodinastskdl in dhepmtmuid kniov\b uyers.

00164] a nonlimting exa C o}

[00171£ et ai l s@gﬁoggtﬂﬁﬁt RIS asepacgé\rg ded§53llé Bri |Oge ?BM’ %Elu h the ar
par tyould @fow&ﬁﬁq)om%cﬁﬁ&imlw abf he:adpnaang eode 443 2nayebe utilized in
institute a price c as descrjbed above .such
dl s Py 2% im replpgeRen q%é&%};)atm B(éwq;rgci, c?rﬂ%onﬁlgc %%flffl Greate hate ac

compablel afibesigd nofle 32l &f V%, a13. adwited @ncther way, at least one
nonllimting exanple, if the retailer opts t?,Text

t he nonlimitiBg pxaRPle RESHhEs that 1he Jitfesense bENVeeR At o8, §Pg node 412

MeSSag %aﬁ@y BRer6® W#ﬂafs Qfk fncRBbLE F pewerddbhvérter A08 @ashattery

nodes £ 6, and 417 of the respective retail

st orpewelf%’wcé%ﬁ%m digplaB3sal e to the new y designated
[001723 ate. [0R] ﬁlﬁlcatgi‘ %b(gfe &rlgdsf‘é\{eYim%i@n{ehtahéh bi@e alekh Wbk of sign

w that dis be any pe of configurable
o o P b aobimb s o ol BiAafon i

cor rr@tﬁﬁ’ QR RhehiOsidch %s Qaéﬂahﬁl%t%foré betmxdidoae aekidreip, 38 mell as in
O her types ofe di splays may al so be used wherein the
numemni odher chay onseank e¥isTNBIBIES et he IBpIPBENTRY it Sonjpgrtigy with
depi duge f bl
asooem e fhritulE Al RATRRY oB3le D SERELE ensbles an
Nbr eass}nen:ll realctithd ypdathi sﬁaprayn%miormatyorbm Hener4ie) GPQEPPRIS ageas, as
di spl a I r ghdés so as to
geneﬁ'0 %%1 et(ab Wor?%ag%ésr%@gﬂgfzmgﬂgg Mnst ead of the

[001734ddi t i onAbditiened mstélmesramasorarlacs \sltmm ihn whstatigy 4fRumay be

this e a_no ,
or di Cf?gﬁ%ur ({lﬂ%? |co?sgan‘tﬂﬂem%rp - anln%%gg Row of a Segcﬁcgtg &mg%dﬂy and
di sphaysic eomanite] upaimeah @riting onfopndtion thebgitost t}teovarlh@s mesh

sal ene?vtlorﬁs Blati:é }re%alf storesgé?ﬁ 402, and 403. As a nonlimiting example, the price

of a particular type of lumber may fluctuate throughout a given period such that a
retailer desires to adjust the price accordingly to maintain 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 criteria. 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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[00166] Battery powered node 421, in this nonlimting

exanple of FIG 26, includes a display 453 that is
weonwbioggsned for di splaying information rel at edP€DUS1006/001494

sale of lunber. In this nonlimting exanple, lunber is

a coommodity that may fluctuate on aregul ar basis such

that the retailer may desire to frequently change the

price of the cormpdity to obtain the nost conpetitive

posi i ey mash gvoslesr disnlay Freywentagicge sy bobodilrenesnables such a

rat hx%falltemrhvgﬂvﬂaogl\%gg réprit hé%& s%h%ﬁ %ﬂgl dégcélgilgeaaﬂnger \Which may

change, battery-po radi o
i rrpl TSEHPet @ulttooaldﬁlrsplwey,nﬁndrmw dhat madyatldolately lteklﬂt mad Bss of

2%,%{&,% i WHGLma/ th each price adjustnent, a nmessage

conmuni cat ed fromserver 444 to the various
[0017430 cess nBsg9adfa nmlmﬂm@;amplelﬁﬁh:granﬂ@@a sesinclodikps #BY that may be

g,.S dated ale i.nformation tq nodes,
su% e%%ht tH etroyléﬁgculljal;‘t)ed'i Fegdl 88%6 f&@ge[%%%ct#@g market
27 | ®namdiy gnipé.afystep a8f, avoriatatiba ut  my ve worBghréa@i eceive data

node .n this on|mt|n nple . is simlar

in ar cﬁel%tt%\gfi;]eurregl “83 PRET 8 ﬁ88fél°‘§6foc %H“?—‘f supl asypg g nonlimiting
speocdxhinpla) lupnbebans ﬂfeyprme\oﬂ@daef agétGaterp d@ridedtionnel7 Uk Sreceive
antennli 457 transcejver 459. Local

i nt er'f Erécezf%'ﬁtugf%]étaf‘ fegaé‘ﬁ,:t? ﬂl‘?(fﬁﬁf’ aksugeqmmpditydp Hierretaiby.

[001754i t h rrerrmrsyep%}li Wekbihiadn 420 MK b CaRAigRARS th 8GR IRGARY price of the
anLﬁ 457 nd RF receiver 459 may be stored in

Heqt OWFT CAMRA l%éc‘d’ﬂ"egctt‘edheoﬁe‘fgf%@é‘s starkeg gincluding a

SUCfHe@;ﬁedbMoﬁt U Hnd? SRk ﬂlideeaﬁju@%msereﬁﬁd R6 AcSRRAEr s, cost and
468. SO cont ained in rrem)r%/ are operating system

464 OHELIET e o afspipis Betorn @ %‘Eﬁulwmmd@mmofnbe priced
st Orcﬁﬂerbﬁtlymﬁmaﬁélusdg@ég Qﬁrk@ﬁcm&gs@%%lpﬁfﬁh ua?%{ (ﬁﬁe]iﬁgured to

for execution and diSplay on di spl a
| unii@e 18l asceust Biervatiousrprisn adinsipbriy rek8a! ORh@Ge vagyblisgo develop

the thegu Eal@ ridelt6r ORI Sl hON 462 Gf %X(%d from access

node 415 that i s conmuni cat ed thrdu the nmesh networ k
[00176&f r et ai Theseadien imgiep 485 wankstatiah d4p nipwéop@fantdutt@und message that

L‘l'ﬂgagl rcgﬁlgﬁhﬁﬁtgﬁﬁ% Stﬁéj géet{u\ﬁl\g&% 101%0 nﬁlﬁgatt ! eg rﬁ% MRY.. B8 the
and Opm@@é%edudyls purotese drs this b8 Bmiting epatrelslen'tfm butbound message is
di spbayndRated 1Q g&?ﬁt@ﬁs%féﬂsafﬁg otk 6§n‘11 glen to each

bat tery- power ed Y pover. source
el ed@tﬂlle@td%ﬁlc@zpdmldﬂr%o each of the conponents in

o0 BYYETES 3 ORI TR B3 AL HRLD: o
knowervEOOIH68 coﬁin@lmdé&dl overawide agh asmofk A0. MeRRaUsI, Redenode
412 4q§ B{/ﬁ&a{tgsqzvhwh mgwu}ualoraglo sign nodes are addressed or otherwise affected
by the price adjustment message communicated in step 489. One of ordinary skill in
the art would 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 affecting several radio sign nodes.
- [00178] » Theﬂpriooess for comrndnicating 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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nonlimting exanple of a schematic di agram of such AC
repeati ng node. Many of the conponents in this
woenbiomiedi ng exanpl e of AC repeating node 412 BECEUS2006/001494

simlar to those descri bed above in regard to

battery-powered node 421 of FIG 21. However,- in this

nonlimting exanple, AC repeater node 412 |acks a

di spl ay 453 since the ACrepeater node nerely repeat

commanheaddtasrs athduatbessspgstto diesipiyifualgpdia Slgﬁﬂ’éﬁ%ﬁ‘t}‘ﬂ‘%‘d“ this

[00170] Additi I r 0

a0 PN ) U pRdpcrbucle R PhERTlods 51 Rrkiah ORI 4T G 5.

ConvatetyepowkTal ratioisgh nudy 4blereedienstthd wedsage addigpieddo itowhich, in

con S _power ur c r receptacle

478" ‘SF’B%}E}CE 185‘298@?@? rif’%s égm%rzgﬁzr?g%ocpﬂ&im processor
[00179468, andn Reept 4%M %&ery&owd;{é@ redio t sign A@lq éple ZKeoutes dhie message

j\éﬁrelﬂglx?poa‘ﬁgl{]%%éﬁg‘}f&)ﬁ}fﬁ%%g%m%ﬁ)e S}ﬁﬁzlé chl&nﬁ] rlnsttll'lllsticﬁlr §o that the
di ag&apticofee tef ludbéet ddaimodikid displayed loe dasptayvﬂkﬁ&,l ed skmﬂn FIG.

t hat power converter 473
be &fi il“rnise thejposEpigsrent prige, o {e&e@% Egé&%tuie g) Qlﬁaq %pe%ilf?c JE%odlty
bat 12y %e B&%ﬁﬁﬂat@@ﬁ'@ﬁﬁﬁh’ﬂﬁeaé@ﬁrtéx@ 4a2 enthe rdthie loéﬁlqn@mﬂ‘kb'dso as

radi o si gn node 411 of FIG, St at not :

| eadd aip AE | RPHS Ty %HBY% ag\faggag? %greﬁlet Ff’g‘f of V%% pdficutar
di f%pd'dgace bet ween AC repeating node 412 and

battery- powered node 421 is the i ncl usi on of

[00180konver t e’%lthél?‘?%h flispusprgh inggre fi5{adly beloyy Radery Bﬁ’wgf?g %&8 psllg&'ynOde
4 3 42[ QQ% %gthﬁﬁlcht@ Qbﬁﬁéaﬁgn aboy @rlcéﬁl&ls;bl%a&ian@é} &s described in step

| ementati on of the nesh network

d| sdPDs Bhisverifieation pcoyHamicaisd bagaio %CP??é ngffd@é : ﬁvgucaf as in step

sal &gy 0 apﬁe huth O Rtk @it atel bRl @LiAd ber®i\disn @B mlﬁiﬂtworlsst@ttbn 447
as a depdrtnent store or autonobile deal ership
wel Imaysconfirnathpat eacheaptaid siery opstionthagmescated jagdh ag@e??ﬁvedo@e new
| npl conjunction with comruni cating

é’grra{;'gtmtbﬁs al so indicated above, this disclosure

[00181¢nabl es mnmsemqtsaare pffered far ele Qb%ﬁateéf rpdystsi %) qﬁlgsale additional
| nf qr MA ddR§ to th ¢
o a5 RELRLESERAPALE AP B B3t g s o
[ 0011763]1 néﬂ\dxrlts mrwhllarrfgihmmc@siemsbedilab@@ whish aipan eefivation, self-
wor kst ati o 7 f st ail
o U B P MR AR SO oy i
t hernesaf saes resnted i maﬂlevmg)wairedilcp additiang papﬁxelp sigirmge and also

tSP (r)?ng hé%‘é% ’n}ag %x%gtlﬁcgrlil f’?ﬁ)@@%”a%& \M)erl%% ndt ﬁ‘la%ﬁg éc)f( gfgge}rgee’ new signs

a nonlirmting
t he 4adic6ifect old and outdated signs within the retail enV1ronment.
[00182] It should be emphasized that the above-described embodiments and

nonlimiting examples are merely possible examples of implementations, merely set
forth for a clear understanding of the principles disclosed herein. Many variations
and modifications may be made to the above-described embodiment(s) and
nonlimiting examples without departing substantially from the spirit and principles -
" disclosed herein. All such modiﬁc;ttions and variations are intended to be included

herein within the scope of this disclosure and protected by the following claims.
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of a particular type of lunber may fluctuate
t hroughout a given period such that a retailer desires

W@ 200atij8s8t t he price accordingly to maintain aPCT/US2006/001494

conpetitive advantage in the marketplace. Thus, the

wor kst ation 447 may receive the market conmmodity price
for that itemand thereafter conpute the desired sal es
price based on predetermned criteria. The conputed

sal es price may be conmmuni €CAIMS hr oughout the vari ous
mesh networks, as descri bed above, so that the various

r & dhigt gn nodesin the nmesh networks di splay a current
price. This enbodi nent enables such a retailer to

avoi d having to reprint new signage with each price
change, which may require additional tine, noney, and
ener gyy.t hata FRyhol i WRdigkly adpstiflpt infofmatidnQtisplayd on a plurality of
conpetitive advant age. [00174] FI.G 2(% ia a .

nBkFTaRic signg cashrtppled tiagiellits Bnseeiies ppeeang compupigabliggoupled to
t BRhccBRY0BE chAPiGNEMt epsdr, ef fectuate a real tine

price change on a fluctuating market conmmodity price.

In step 483ccodngkstat i epntajuing najorpetioniclaidr g @austing  sales
recei ve data religtgehibR disPByddel onkofRioRS dfGfe Plliraity of electronic
particular comodity, such as, in a nonlimting

exanpl e, lunber signs the price of |unber fluctuates,

work stati iAW ] Eofifuhibatioh Ukds@iSfrom th
as rel at edq gértﬁlrgté&?é]gtéggs f\é@@?ﬁgg%%mrgﬁ?yl to tulﬂe s%. om e
retailer. [0017%pcehn ngdeepo 486 orvippkseiari pwraliw7ofmggtelbte nodes
configured to agj the. e I r

ot her comuodi t yqéé%il%glmiftkﬁréb%?é gea??}@ﬁgt%eo%c?gssgﬁgg%lmn%ﬁ%% o mofe
i ncl udi ng a desiof ettt gatedlite tranmeikerpnoglpgiisotohBgured iwith an electronic
adjustnents related t.o the retailer’ S :

vari abl es. Due ts%gnvaélpi%lllfsrel é’g or sn?or%%%gl%t %a(t:eﬁll'ﬁgrt%&%fver nodes
commodi ty may bengyrbiecenfighirddfveithent dnyeléctroniasigou s

geogr aphi ¢ market so wor kst ati.on. 447 may be . -
confi gured $&'V'Bk @de’l Cf’rgbc?“gi UM Eﬁ’ém Var |Sa§§ sa? 37 jinggnded recipient
adj ust nent s r el ahtellitd Rartsbedse nedy caliiicersd twithdeveéaxonichsign from
final sale price for eac(ql.re ail store 401, 402, and

403. [00176] ThePe¥PEEPods A% ep 487, workstation 447
devel ops anexetiitng Uit ubiss agRaihdticih thyuth@ing oMmnhicaiohdnessage
to the retail |ocatigns. contai.ni n%Pt?Ee new

rice for .
the conmodity, vt Heslactpmiesisn spupisd Lo heat Wﬁe‘gfer‘fﬁ”em satellite

exanpl e. The outhQuRFeMsEASEustS tHeOdI Nhfoah&tbnt dsplayed on the
server 444 (FIG 25), w de area network 440, and then

to each retail <leHenia@ign: 402, and 403. [00177] In the
case of retail store 401, access node 415 receives the

message from i o
2. The method of claim 1, further 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. : L
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server 444, as conmmuni cated over w de area network
440. In step 491, access node 415 eval uates which

w0 paboe7sdorl radi o si gn nodes are addressed or PCTIES206@)1494

affected by the price adjustnent nmessage commruni cat ed

in step 489. One of ordinary skill in the art would
know t hat the nessage communi cated fromthe

headquarters 442 to the various retail stores may

cont aBn neBwagekod fickind. Bghewemprisiesthg giep st ment s for
various it . - ak ki -radi o sign
nodes. [Od%%%?néﬁgﬁﬁﬁ%gggg&?%%gggﬁﬁ&ﬁ?%g%in bet ween
access noddegermiring e ssley ipvios feradho prestiel bgsedg ORpQly or more
network i s descrj : t o t essase
node 415connunﬁ%§?§§n§%9§ﬁ?%§%nfrggiégg%égngﬁgﬁaﬁ§In s
i ndi vi dual r adiinclsdegdata cotesspautdingtio the determinphsples Meiee. may

be battery-powered radi o sign node 421 at retail store
401. In step 495, battery-powered radio sign node 421
recei ¢es t e methsdglclaiddl,edeeih the ailjustedvbileshinformatidn agmprises

I nstance,. i.s repeated. nades )
B g et PRESA S DR Brotic sqfedfondiidp afMiafidt of the
4Aplireniesighes the nessage received fromaccess node 415
contai ning the price change instruction so that the

new price for the |unber commodity is displayed on

di spl 8y 458he msthethofwlainn ], FiGEreiR the afjustsd sdléscinfopgttion comprises
current price offered by the.retai.ler for that .
<Hanging PromeHondl OWO%eaSé% Wity 8PPy, gqfiesponding to a
q§ﬁgg&§Qgg&%kﬁ4&ﬁ§ggghe retail |ocation quickly so as

to maintain the retailer's conpetitive advantage for

the sale of that particular product. [00180] Although

di scugsed irfe fRihSd Bfdidid 1, Belhereonhp@ising the-sppwsr ed radi o
sign node 421 may conmuni cate verificatign of the

th ..
price di spFepmEnaHEe an askngudedpem mepsags Bpm depintopigdgecipient

verification i SgemEyRheRiedntRCl he 8&Se86dNaste Albiing the
which, as in step 500, may be further communi ¢ated

back to the ser s informaisnidisplaygd Pk the geqioRicsusn srypled to the

confirm that eagh. &l bibiel fefitd PGP nbaRS execut ed
and i npl enmented the new price instruction. [00181] As

new products are offered for sale or as new products

go on sal efrhé‘g%ghtohggahigpggﬁggﬁy%&%{n%%@@&cﬁ\C pover ed

radi o 'Si gn no o the various store
mesh net worcksmiunicsting 4 wplyffeeshihe moagss thes ¢ p lserrahpspimiter over a

whi ch upon acti Wf'&ei Wea Slﬁk\):z&ﬁ g%ﬂtfiﬁn%nh&at Q@m‘fﬁ?&hﬂimg to the

networks in each respective store. In this manner, a i

retailer acknowledgement message so that the central 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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may save resources in not having to produce additional

paper - based si gnage and al so may save man hours from
weppboysses and cl erks not having to di sperse neOI/BSPNE001494

and collect old and outdated signs within the retail

environment. [00182] It shoul d be enphasized that the

above- descri bed enbodi nents and nonlimting exanpl es

are merely possible exanpl es of inplenmentations,

nerely 8set flbe thetliask ofi cleineds Wh’ed?elt Sttlleamiie]egslyoftrahsimﬁtted outbound

pr i L [ var i

Py ERE bG8 BRI ). ot W afE bl SRR nodes pror to
e nlt;mg raesined dy tiariotended|réaipiérit lgelhbeampi;oeﬁfewddb.o ut
departing substantially fromthe spirit and principles
di scl osed herein. AU such nodifications and variations

are i ntended@h¢ ondiedi nx:blumecs Ivettegsin thwi iviteRsslyh @raf@OR&! 8fitbound

thdo%n%j'nscl osure and F g%t ed b%/ the foll ovm g

cl Al e EEATMERRBE T 1S PRfRe OY ANReF MOKE feBratsyj setsl it apdps configured

adyitteiit ag elesfromiodignoptiodite ﬂJeﬂlgel‘éc@%dab}ptHérlﬁ{eh@léﬁ R:tzlplent satellite

el ectronl i gns each coupled to a satellite
5%&“83%‘%“5node and conmuni cably coupled to an access

node, conprising the steps of: receiving data

cont aingl ng |€%‘or mation related to adjusting sales

i nf or maPi on? é‘i‘ﬂﬂ&&ﬁea SRk Weereipribe ¢ie t gremptey repeatery satellite

oftraabRB/ef RUeSisPodBRd b} ERASPolvkt 9rcwi r el essly an

out bound communi cati on nessage fromthe access node to

one or nore of a plurality of satellite nodes

| ogi calily dirgd hbdsd SELIAMAUMebAqhAGRES ﬁ‘lopeo he é’é&k‘i’m@ bfhsceiver

one or npre of the satellite transceiver

c oRflssganriaered ‘l"ﬁh ﬁhel@%t@élcrsmﬁll%b%tﬁlgmown@dmher e| n one or

nore of the satellite transceiver nodes may be

configured without an electronic sign; receiving the

out bouhd cokhametbed ¢foininrds whereindlie @ or moenafelt satelhte transcelvel

r [ I e red

U B PRl i il Ao ISR el s B St g

i nstructions contained in the outbound comuni cation

nessage so that the electronic sign coupled to the

i ntended recipient satellite
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transcei ver node adjusts the sales information
di spl ayed on the electronic sign. 2. The nethod of

W@b@icnvgbp1 f urt her conprising the step of: commeeii/Us200610p1494

a nmessage froma central conputer over a w de area

network to one or nore access nodes, the nessage
containing information related to adjusting sal es

i nformati on di splayed on one or nore of the electronic
signs. 133. T h ' h c ST NG g

the st e|Lq330f _:A]resggfglihvﬁgﬁrrggfg% H%% g{)adﬁ?ér?f ?r r?atg %dt%o{ra a irelessly
pr dyanicaienfrmationg aplualite of gedtiopicisigns, chmpisiegiuct

based on on r [ £ or o i
product . wherarREE 1REEAE LB kalol Alel it a difnunicatin
cor respondi ng t orange ofl deercedss aclesaid eonfiguirgtbto directliheommunicate
nmet hod of claim %,ith%ee[cgésgn‘gdg}e adj usted sal es

i nformati on conprises changing a di splayed price

associ at ed wint hr morrlogicat layes eadhdpwing iongort mora rgpeaieienmend that are
of the electroni i,gn, 5. The .nethod of claim1l

wherei n the adj us%?téfggsta eSTRPGFHRE B%g%o%gp%ese%bess node and
changi ng pronot i oorelguiedf tor indirécdn cassomicateeditMithd) access node by
product corresponding to a %acegmsn{l of the Ilect onig}.
sign. 6. The net H¥8® 81° ¥ WA FPERSP ad%ﬁ”ff)aﬁiagie‘h ati fogically
step of: communi elkdrngoantheaclbaw edo®er NRGSRBRLAF OMireless
the intended recipient, satelljte transcei ver node to

the access node GYBRUERULAT ioiRe 2hess 899%220d nf or mat i on

di spl ayed on plielitgloefidloaoés cabiodbupled B Ak1dcohid8ign and positioned
intended recipient satellite transceiver node. § The
met hod of cl ai m &thingoREunicaiigs RageRf opp er mers 9f Hie repeater nodes

comuni cating a kePEfikirediolBRIRCEREInRAH s i®nfthe access node by
central conputer over a w de area network containing

dat a correspondi ABF PoMPKeOfdbk Fpgtterdepdaemt theelesisydayess, wherein

that the central sgQnpH Bhy 68BhaKBEd §YorleNBtmdrD8f the electronic signs
el ectronic sign coupled to the Intended recipient

satel |l ite transcatpEingoremmyicadgnsdraasmiged &gm the access node to
i nformation di sphRyglo fbues BSupled to the changed electronic signs as repeated

by one or more of the repeater nodes.

14.  The system of claim 13, wherein the selection of a repeater node made by
each radio node coupled to an electronic 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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el ectronic sign.8. The nethod of claim1, wherein the
wrelessly transmtted out bound comruni cati on nessage

w0 goosepssat ed by one or nore satellite transcei REF/USNICEN1494
prior to being received by the intended recipient
satellite transceiver node. 9. The nethod of claim 8,
wherein the wirelessly transmtted out bound
comuni cation nessage i s repeated by one or nore
' epeat efs. satighljddh 4GS BORIhEULRGihLhoUt an
el ectroni c sign prior to bei ng received by the
i nt ended r edogi dntthe sacedsk inode tandneask| wmatqnomle tpQ syrnThugnize a
method of claim %ansmqs%ro% &pnet Jhﬂ a%gel\%rt &ﬁgb)fo? CBS%gﬁ'ltcgtfons between
satellite transcelver es 1s
source. 11. The ﬂ@tdqcﬁss ofdecdnd emhuepwtt@rreqdn p’oh‘eor@de)ndhe logical
nore of the sate nodes confi gured
with an electron?%&§§5%5é£§ @%bry powered. 12. The
nmet hod of cllegieninlgacivinepeatennddado syrehwnizathectrafmiskion time and the
satellite transcelver nod S, configur.ed
el ectronic sign 1€ 50T b?“gﬂ“fgcétlﬁ%%\y?t@%w e roflip ngdes on
system for an aca@&&nﬂaﬂﬁsamﬂpled to a conputer to
wirel essly conmunic Ln 0 a_pl ural
6l ot roni & ST <tdh el pls SR oran ot g apngpured to
one or ;mr ﬁ r epeaﬁlﬁhroﬂgd a&mgtmiamdfsh and?ﬂ:ﬁdﬂlddﬂ hﬁ‘natfbﬂﬁommumcatlons
range of the acces ode and confi to djrectl
conmuni cate wit hwﬂaé QEPeLY W&aéele ﬁ‘LE%rtth’é’ WO&@.C&%Rled to an
| ayers each havi sgct@@ sidn BPEm@abhewith efescdsiaddear €
out si de the communi cati on range of the access node and
configured to indirectly conmunicate with the access
node byjgusi Mge @ys@enosf d1RmE 37 RRGEH BhchestaRr Aitleds pREH &Py an AC
| ayer that is logically closer to the access node for
r ePPVERSPH't% i ng wirel ess communi cations to the access
node; and a plurality of radio nodes each coupled to
an el ectronic sign and positioned within a
comuni Pat i dite sesieye obflam d3,orhengin engpr mpke redipaatesrcoupled to an
nogggtrog[&@lgqlqggétgw&g&,e}& recei ve communi cations from
t he access node by one or nore of the repeater nodes
on the logical |layers, wherein sales data nay be

change dl §ON aie s9srterm3f @lafﬁfl lﬁ,h@he?éif? Ghe anf.ngrestja@ig Shodes coupled to an

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.
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according to communications transmtted fromthe
access node to the radi o nodes coupled to the changed

We@bk®@enTssni ¢ Ssigns as repeated by one or nore oOPCT/082006/001494

repeater nodes. 14. The system of claim 13, wherein

the selection of a repeater node nade by each radio

node coupled to an electronic sign is determ ned
according to the | ogical |ayer nunber and power nunber

of eack-r epbatisiemn feieuidating rPreaetionali ddbinwtinmrignagd it he retail
sghﬁghh@g:&gﬂkgngpde coupled to an el ectronic sign. 15.

The system of claim13, further conprising: logic in

the access aodecrmpdeaotitioneddattbe retgt entimnspncihmocinfigured to
a transm ssion ttll Hﬁuﬁm ﬁcefv%%ﬁie\’e@s Edn{c}gm{lcat ons

conmuni cati ons between t access no

repeat er node opowirg ﬂloﬂmnlcosngrtsheu}blcxgtocwdns¢eaw ﬁ)r @hnsmitting and

repeat er nodes; r epeat er

synchroni ze t he réfcgglé{l n‘%’ 1?%%%?1 murp ¢ gﬁ‘(’f ‘f"ﬂég‘?@@g?wd’? i me

f or communilegit irothe doebnmere dldm‘.—romadlgﬁs redno @dﬂ:]ex&@ @Rtireless
| ayers; and | ogic i i 0 node c Ied to

el ectronic si gntr%sr‘i‘?lfsb%’r Eramt g“ Cs JrfERT BH‘i? éoﬁeSpondmg to updated
transm ssi on an@ranegiehal énfbinfdBoh €r disprPLEAICAat i ons wit h

t he repeat node selected b he.radi o. node coupl ed
to an el ecﬁ?%ﬁ et g% PRI e EIS%Y?EH’I Si06 CORYiERredio pyRsute instructions

access node. 16 coﬁlﬂiiﬁecB §ts the "W iedless lt@hdmidsdon YHREHEL Troﬁlaﬂfl@ access
repeater node is %1qmﬁ%$an AC power source.

The system of cl§ erﬁof tt BPHc 3jge upratesifs é‘sPléb‘iddnfOYmatlon in
nodes coupl ed t assafiat@dnesitl B8 hﬁda&'d%?odlé‘tlohﬂtlﬂﬁhﬂatlon

powered. 18. The system of claim wherei n one or

nore radi o nodes coupled to an electronic sign is

power ezh, by T8 siterR @1BlainS P! vARredh helrScem iyl ikkise gaﬁsﬁnssmn from
r peat transm ssions received from ot her nodes so

APEPERE P R EIETTIY oS ORmigretiepcalsTAuler trateeddpttby an hhectromc

a g@&diiré‘s@éiﬁoy]tﬁe wheR%$ta88mibQn. Uupdat i ng pronot i onal
ormation signage in a retail environnent,

conprising: an access node positioned in the retai
envi r onmentTrandseQNSe Gihesh, toherein one or more repeaters is electrically

coupled to an electronic sign.

22.  The system 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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transmt and receive wreless comuni cations; one or
nore el ectronic signs coupled to transceivers for

W0 e@n®mEedt i ng and recei ving wrel ess comuni caPCDOS2006/001494

with the access node; logic in the one or nore

el ectronic signs configured to receive a wreless

transm ssion fromthe access node corresponding to

updat ed pronotional information for display; and |ogic

in the2bne T sytem ef eloinr @i wherkignibe celaéted)uepsaket ¢ the repeater
execut e .instructigns contained in e wrel ess

t F‘%\‘HW %Igf‘eswoglg%éﬁg%leoélgl?l? %%h? At gégs?s node so that the

el ectronic sign updates its displayed information in
associgtion.w th the upd d.pronotional informtion.

20. Thzgsyslgﬁv ?n8fgﬁﬁ}§%%” YR Re recei ved

W rel ess t ragsrhiscingpitet coifighivd tacomsanioatd @virsa wide area network
retransmitted by .gne or .nore repeaters prior to.

recei pt by an el"8tt% Blﬂfag%‘?fgaﬁceéga‘? §§%‘Hﬁﬂ6&/‘°tﬂﬁeemde area nefwork

Wi rel ess transmaggideied &lseogiivhiGys URPRred retill@hiyodihents, wherein
wherein one or nore repeaters is electricall

coupl ed
to an el ectroni d"&;dgpiral seomppfes isy eqnligiise Q) agfmnz@‘?a‘fe updated
wherein one or R RotloRRERfoRhatioh 3o Bth of BiéRlk&Ms h@le@ kb that one or
el ectronic sign. 23. The system of claim 22, wherein
the one or nore MupesetEnic Sans aropdredateachstad iesgtionni ¢
sign is AC powered. 24. The system of claim 19,
wherein each el ectronic sign beyond the bidirectional
comuni&abl Bher giige of Clﬁlﬁbzgd’&@ﬁn sdeential espgites is configured to
r Lar n : 0 n i
R o g char ey Rkl in
t lssosigtiec toelluctustiens iora ngrkethfer papedicieso thalergroaicigys aggociated
| oai . . .
o SR, P B bty IRREERS oA Dot
conmput er configured to conmmuni cate over a wi de area
network with a plurality of access nodes coupled to
the wi de area network and | ocated at geographically
di sperse retail environnents, wherein the central
conmputer is configured to comruni cate updated
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pronotional information to each of the access nodes so
that one or nore electronic signs are updated at each

WO edoaior8ebocat i on. 27. The system of claim 26, REUSI006/001494

the central conputer is configured to recommunicate
updat ed pronotional information at predeterm ned
intervals in association to fluctuations in a market
for a product so that electronic signs associated with
t he pr28luctAmasledienicpdiznedonfiguredr tesyndaige meunatjond  drfermation
fluctuatiaops.28. An.electronic sign configured to
ur%sgta © angﬁ%?lle%f?gfc S’llg?ff gorrﬁrpégﬁgh di spl ayed on the
el ect r oni ¢ ®ignoryconfiguirai tn gtoreconaemmose executabipLingthctions;
store one or nore executable instr Jons: a.pr sor
confi gur ed 3OEREL ﬁ?fgf%“h%?? V514 ﬁﬁghng%'g%lggsesgoﬂeﬁ“f%%% *a
t ranscei vera gaitdigu cetfigueedrie ekive updattat prompiaabinfoomation from
information froma hub co nitga{t.or thf'a\t t; S fL reatoeedre eatin
by one or nore &@%f‘?%%‘&ﬁ% & IS PPRSAICE DY) Qe P POf repeating
the el ectroni c Siegides pHoe Ecleteiftite thepeadt@dicpignnwheroinahe updated
information is stored in the nenpory: a | ogi c.
contained in t h ARoHANS! 1 H?‘?t'ﬁﬂﬂsesagr?%mrc}gﬁglggf”ﬁ’eand
processor tRewi taed Al e M @REQGEALE Cawdet thet frecessor to
recei ved updat ed_pronuotjonal informtion on a di s,elde\y dated
el ectrical |y coffipy tipfopmtiop, gesesialsel. W&  thereceived ~update
el ectroni c sign ﬁ?&ln&thcﬁ&hlmn?(ﬁmaﬁ%eérﬁhmi@[h@ QéctiidallP cBfipled to the
the repeating devices is another electronic sign
havi ng a di spl ayr®%&PFsOli spl ayi ng pronoti onal
i nformati on. 30. The el ectronic sign of claim 28,
wherein one or nore of the repeating devices is an AC
pover ed9.devTlseclegonicsign ef eleint dhi whapigrpngfor dngip pf ke repeating
WRREELN :ONGREr TRlchoRl LAE HabRERL | MEhIAE b Bspla¥irfs promotional
battery powered devi ce.

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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