A METHOD AND APPARATUS FOR MANAG NG COVMUNI CATI ONS

W THI N A DI STRI BUTED NETWORK CROSS REFERENCE TO
WORBMWADED1APPLI CATI ONS [ 001] Thi s applicati on cPei/moedn®1339

benefit of U S. Provisional Patent Application Serial

No. 60/738,025, filed Novenber 21, 2005, entitledJ A

Met hod and Apparatus for l\/a'nbgi ng Commruni cati ons

within a Distributed Network”. In addition this

application clains priority fromUS Patent Application
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THE | NVENTI ON [ 002] The present invention generally

relates to the field of wireless conmunication
CROSSREEERENEE e RELATEDYAPPRBCATEONSE | nventi on

relates to a nethod and an apparatus for managi ng
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Diswoibuted| Natwotk"and each of the functional units (e.g.
controllers, sensors, etc.) nust be able to
communi cate with one another. For this purpose, a
FIRTD ©OFTHE INVENTTON| y coupl ed to each functiona
unit to enable the functional units to exchange dat a,
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he.central unit _ang vice-versa. 04] Unfortunately,
e i S snediiathe et Bl onov aich s2t miepi dengbReratus
fobinahding CormRasicAinsRAieh Ms&itutéd &Mvbik. i n many cases.
For exanple, if the distance between a certain
transceiver and a central unit is too great, or if
BAOKIGROVND OF PHICINVENTOMNCe or obstacl e di sturbing
or preventing conmuni cations between the transceiver
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of the other, transceivers within the network.
control unit and each o{" ’316 funct}/on units (e.g. controllers, sensors, etc.) must be able

to communicate with one another. For this purpose, a transceiver is commonly coupled
to each functional unit to enable the functional units to exchange data, such as control

signals or operation parameters, with the central unit and vice-versa.

[004] Unfortunately, experience has shown, that the above described network structure
does not perform efficiently in many cases. For example, if the distance between a
certain transceiver and a central unit is too great, or if there is some other disturbance or
obstacle disturbing or preventing communications between the transceiver (and the
functional unit coupled thereto) and the central unit, the exchange of data between the
central unit and the functional unit will be hampered, as well as the operation of the

system as a whole.



Therefore, it would seem that a transceiver (or a
sequence of transceivers) that is wthin range of the
w@enwnsioiunit may be used as a relay for a PCT/IL2006/001339
transceiver(s) that is too distant to directly
conmuni cate with the central unit. The rel ay
transceivers), in this case,2will receive fromthe too
di stant transceiver comuni cations intended to the
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the central unit,_. and vice-yersa, if necessary..
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nefwrke mstihpnanger andapreverfing thy tembesivens fram setyapsmitting additional

coﬁ&ﬂﬂjlticedﬁoﬁﬁhan the transceivers coupled to the
unctional units and nust include additiona

essi.ng and nmenory resources..ln addjtion, router
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mai nt enance, which increase costs_even further,
communication path between a certain transceiver(s) and the central unit.

[008] Routers however, are usually substantially more complex than the transceivers
coupled to the functional units and must include additional processing and memory
resources. In addition, routers usually include substantially sophisticated logic, which is
not necessary in transceivers. This complexity is translated not only to a substantially
higher cost, but also to a more complex setup. Thus, the introduction of routers into a

wireless network entails increased costs and necessitates a professional installation and



SUMVARY OF THE | NVENTI ON [009] There is thus a need

for a system nethod and device to enable one or nore
wooee®3mid hi n a network to communi cate Wi th onBCDIL20@w®1339

ot her nodes within the network which cannot be reached

via a direct transm ssion, for exanple, since the

destinati on node or nodes ar¥-distant, or in another

exanpl e, since the there is sonme |ocal interference
setoppaskvelyasamedinteaetce; whithrinasasocosts evdrefudbeat i nat i on

node. There is a further need for such a system

nmet hod and devi ce whi ch enabl es robust and reliable

wi rel ess communi cation using relatively inexpensive
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nefialkil whighrapeotdisereachedeVip @ sliisPletransnission rivtrexempleonince the
deﬁﬁﬂﬂbﬁ.rﬁﬁ% PGS 19 cﬁgﬁ}tg b g;{ }aﬁ&h&de){%ﬁ{p rslﬁlcegﬂif there is some
conmu emment’” nodul e may be "adapte o

ni'cati on nmanag a
local iwtesferenéecobloakiag rmdindot atanemissioh onthé Restirativemiode  There is a

communi.cation frame conprised of. a predeterm ned .
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ed. f t r..t .
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distributed network, either direc ndi r ect
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network. [01 1] According to sone enbodi nents of the
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fraptes arwseilptdisfibutéenetwork, either directly or indirectly. According to further
embodiments of the invention, the synchronization module may be adapted to bit
synchronize the communication module with at least one other communication module

within the distributed network.

[011] According to some embodiments of the invention, the communication
management module may be adapted to configure the communication module to repeat
a communication at one or more timeslots of a frame subsequent to the initial
transmission of the communication. The communication management module may be

further adapted to configure the communication module to repeat a communication



comuni cation. [012] The conmuni cati on managenent

nodul e may be adapted to configure the communi cation
wore@alos79t® repeat the conmuni cation up-to the pemMIENO6/001339

the frame allocated for t-he comunication. According

to further enbodi nents of the invention, the

comruni cati on managenent nodut e may be adapted to

configure the conmuni cation nodule to repeat the
receoveduuriog tai aertainpange & qoe ed etoee tinesldts subssjuet totheuretdipt of the
an indi.cation is received that the conmunicati on was

%y anot her communi cation nmodul e, other than
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i nstruct the communication nodule to reﬁeat
management module may be adapted to remain in the listening mode for a

CO.

predetermined number of timeslots. The communication management module may be

adapted to remain in the listening mode during at least two timeslots.

[014] According to some embodiments of the invention, the apparatus may further
include a storage medium. The communication management module may be adapted to
temporarily store a communication transmitted by the communication module while the

communication management module is in the listening mode.

[015] According to some embodiments of the invention, the communication
management module may adapted to instruct the communication module to repeat.a

communication transmitted by the communication module in case no indication is



comuni cation transmtted by the comuni cati on nodul e
in case no indication isreceived while during the

wo pawesiong node that the comruni cati on was traPCIL20&d01339
by anot her communi cati on nodul e, other than by a
comuni cation nodul e fromwhi ch the conmuni cati on was
recei ved. The conmmuni cati on 5msmagement nodul e may be
adapted to switch to a standby node in case an
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present 1nvent1on tﬂe method of managing communication within the distributed

network may include bit synchronizing a first communication module within the
distributed network with a second communication module within the distributed
network, allocating a communication frame comprised of a predetermined number of
timeslots for a communication that is to be transmitted by the first communication
module over the network, and configuring the second communication module to repeat

the communication at one or more timeslots of the communication frame allocated for



nodul e over the network, and configuring the second
comruni cation nodule to repeat the conmuni cation at
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al l ocated forthe comunication. [018] Yet further
enbodi nents of the present invention relate to a
system for nanagi ng comuni-cations within a
di stri buted network. According to sone enbodi nents of
the benpn@Es&m. | nventi on, the system may include at | east
a first and second communi cati on nmanagenent nodul es
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t he second conmuni cati on no st and second
cosymuiation patdutes toodpdae sheneymineniaatagpt gidortecor more timeslots of the

synchroni.zing, at | east. the first. and second.
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communi cati on nodul es may thus be configured such that
mayhbe @esorigtidc withothef seaped gainiimécatiomesoédiles afle first and second
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coimntumédation inodulef. a node bel onging to a distributed

conmuni cati on network, which includes a conmunication
nmodul e and an apparatus for managi ng conmuni cati ons

wthin a distributed network, in accordance with sone
enbodi nents of the present invention;

BRIEF DESCRIPTION OF THE DRAWINGS

[019] In order to understand the invention and to see how it may be carried out in
practice, a preferred embodiment will now be described, by way of non-limiting

example only, with reference to the accompanying drawings, in which:

[020] FIG. 1 which is a block diagram illustration of a node belonging to a distributed
communication network, which includes a communication module and an apparatus for
managing communications within a distributed network, in accordance with some

embodiments of the present invention;

[021] FIG. 2A is a flowchart illustration of a method of managing communications



[021] FIG 2Ais a flowhart illustration of a nethod
of managi ng comruni cationswithin a distributed
Wedonos1910 i n accordance with sone enbodi nent s PETAL2E06/001339
present invention; [022] FIG 2B is a flow chart
illustration of sone aspects_of the nethod of managi ng
communi cations within a di stfibuted network, in
accordance with sone enbodi nents of the present
wiithin en tlistributeainoetivog3 | in FloGordanées withosimed emfodiments of the present
. 1llustration of a sinplified nodel of distributed
MY k 10 conprised of a plurality of nodes, each

i nel udi ng .an apparatus for mapagi ng co ni cations .
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the present invention is inplenented; [025] FIG 5 is
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lustration of a process of dynam ca justing t
invemtibey of timeslot's to be included in a conmunication
frane, as part of .some enbodi nents- of the present _
[024v €16l dnis 4 BREk didgraml llluskatigppofaidistabuted aietark in which the
“sinplicity and clarjity of illustration, elenments show
PPt e 1 i%ﬁ?rggnq?a\mﬂh otoTe caRRogipenss efo he) BRRFFTE oimvention is
impfedlitedror exanpl e, the dimensions of some of the
el enments- may be exaggerated relative to other elenents -
aki:ty. r .
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of timdshdl weiecincladedmpo oathmynivatian bmgoasspart of some embodiments of
el enent s. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 027]
the presept IVEIHQAARY det ai | ed descri ption, numerous
specific details are set forth in order to provide a
(026l H8Gg e isnd dlosichar iHystertiopnel R myessss of. dypewioally  adjysting the
' . opd : sk : t
ikt oA Thole hinaleSE o Sbihfibicalol e o R of some
entodhdntcofttat prekeant inventdier instances, well-known
nmet hods, procedures, conponents and circuits have not
[02Eent &6k Wel fffedidted eliati for SEnFKiYOind ElaABS 6£ ilfustBon, elements
present invention. [028] Unless specifically stated
shoWhdpihe diguzes bgyi§anEntecesseriit heer arammnion scadi- s digs sixemple, the

dimensions of some of the elements may be exaggerated relative to other elements for

clarity. Further, where considered appropriate, reference numerals may be repeated

among the figures to indicate corresponding or analogous elements.



it is appreciated that throughout the specification
di scussions utilizing terns such as "processing",
WO e@mpsmoiing”, " cal cul ati ng", "determ ning", PCT/IL2006/001339

“generating", "assigning” or the like, refer to the

action and/or processes of a conputer or conputing

system or simlar electrom - conputi ng device, that

mani pul ate and/ or transform data represented as

Eh ysical, such as electronic, quantities within the

@MLM%@H@HQN@@H&&MTUDNWEWDH es into

simlarly represented as phyS| cal
OQZE 'ﬁ gllqml&dﬁtatlﬁ% desswiptionrigrasreuesnesifivedpiilseae set forth in

or{kfrg’cnozh‘l gzclleg% tgﬂ;) gl SLF{&Qrs ﬁﬂlr n@flt 0 E’é&:ﬁ%odfiowever it, will be
undbstqodebe ribosie nskgltudi nnﬂlmyrtltha:ﬂ ﬂiéepramanﬁwmﬁeﬁ thay be pract1ced

erformn eratjo herein. Thi ar at us, may
i e e B8 RETlC cetibeb g ou P VRl s, Pieedures
cohipofiBits GRATIIcERs BaBe RSy Béenp&'éseﬁﬁﬁi G AP 85 Reh&ChH éﬂ?slc%re the
activated or reconfigured by a cemputer program store
Prﬁﬁntlﬁ@elﬁbmuter Such a conputer program may be stored
in a conputer readable storage nmedium such as, but is
[028k Unlesstspdcificyllyastated yiberwike,dis sigparant fumth m‘@ following discussions,

di sks , , nag eticg-optical disks,
,l’f }S a@rw’éﬁ ﬁﬁ%&lﬂ{%&@%ﬁ%ﬂpwgﬁw SusE e lRg derms such. as
"eleshhit&al | %aRuREGh3MeRlemiARAL: 0pé i
. (EPRO\%S eIIsect ?l calal y ergsabl e andﬁgr ogrﬂa{ﬁrrrlaglD a(r%agmng or
they ke, W&fdpu ths aem:ma prasagneof @ @nnmmru @atonartiolg, System, or
. an ui tabl e
st HhARhic dRTpPine TES1e8, | rRRnBlals tn o e R i rempsented
as tphyﬁcal,osmhtas éleS&‘@ﬁle T’Qubﬂﬁtles[xﬂi&ﬁh tH@NBREL $§ S%&n’@ rﬂétglsters and/or
di spl ays presented herein are not inherent rel ated
merpotiGsy e r pthety data sigyistly efep@ﬁse@tpﬁ et appugaat QIH?HUKJ@? ivothin the
colf REhALyRURP %ﬁn&%ﬁr@%& Hﬁl@ﬁi n%ﬁgatﬁp%%rg tlallsmission
cordance W t € teac ngs Rerein prove
ordtsplagrdeeru:esto construct a nore specialized apparatus
to performthe desired nethod. The desiredstructure
[029) Emba@timeidity offthd present Siyswein€ioB nwiyl inclRB® apparktiu gy fbh Qerforming
descri.ption below, In addition, enbodi nents of the
ﬂlf‘p Pé%rémmﬁ hetetit | dHisaRRparEs By Cha BRagialivt epnsiEnied fete theodesired
et iteﬂggf‘ oRfpRige %ngéﬂ%gall H&9&, n#%ﬁtef’“s{elect%g' activated or

ppr éci at hat “a var rogra

reqmﬁg‘m@d Uhyedcdnapuiterpiregramit stdsﬂaé i E&cﬂmmpg&r OSuéIhE computer pro gram
as descri herein. [031] Reference j.s.n

{
q%fe Q?rlsgnsrﬁco@putﬁ}ﬁea% & sStgrage &qg“ﬂ?’é&?]éﬁ% P15 20F Hitg to any
typéf of2didR %@cl@cﬁh% 'ﬂlb%)ﬁ? disRs aoﬁic%f BisRY &Y rE0EY 'agl?étfc tlcal disks,

networ k, whic udes comuni'cati on nodufe an
rezsinQray atnumnargas r(Bﬁ)MJS)ngramlnnu nageass omsmeiieshi (RAMs) electncally

pro ) %{ﬂagfétrggd-g tyvrvfl)(gni&)riésrkEPROMS), electrically erasable and programmable
read only memories (EEPROMs), magnetic or optical cards, or any other type of media

suitable for storing electronic instructions, and capable of being coupled to a computer

system bus.

[030] The processes and displays presented herein are not inherently related to any
particular computer or other apparatus. Various general purpose systems may be used
with programs in accordance with the teachings herein, or it may prove convenient to

construct a more specialized apparatus to perform the desired method. The desired



accordance wi th sone enbodi nents of the present

invention. As part of sone enbodi nents of the present
WO paoegfosioom, two or nore nodes within a distri beXBTL2006/001339

network (not shown), of which the node 15 is part of,

may i nclude a communi cation nodule 30 and a copy of

t he apparatus 100 for rmnagi%'g a conmuni cati on nodul e.

As part of sone enbodi nents of the present invention,
strudterecfomaumanety | afthesedsylstenB0Owillhagpdae fioni lthez desctiption below. In

TSR St SRSt P2 e Rk
pafiRlaA blotRiimE RheshgeO It WAl PPRFradised tigh aRBASE! 0FprédtBmming
commuhi cati on nodul € 100 according to sone enbodinents
langpagasempy dwensed; tovénpleoant the edvrgsant chamnvinéenseas described
h er{podi ments of the present invention, each copy of the

erei.
apparatus 100 nmay be adapted to control sone aspects

oper.ati on of t C i cat.i.0 dule .30 .
10§, ebesoRaras bt e 120 DAL B3 etk FRSgnduRRption of anode
beBaERL | to e HRIMARED BomMAhi &GN BEWRRE BwhieB iREidesOd céMfunication
descri ption of some enbodi ments of the invention, the

masyfseanslt apsapperatureinnianeginh eorsorpgaiiasWighn pedhtiilutadgetwork, in
: . t '
TR, SECKRE SaP BB T ATR o dpopay of some

emibbdisieaty 6f the preehelvaitRd, tWwabr Aveonetes gvithin bdidthbuted network
enbodi ments .of the invention the apparatus for

(notghayh @f vrhach isrigAs dads BHt Abdiavenglyde Aeprpainiatign maqsule 30
| | Mot T thin g

B ooy D RERpBlrahl 3 06 IO HRhGGnL A IERIN ;pdfle) O part of

some cmieimentsidf ths presenipvehtivantlse ofmtueicpties emtdule 30 may be
d.nvention, each apparatus 100 r nagi a

gl PR Gfro HR e PHE GHE OB ol P rfetwork. The

coRBNAGRNBA tm FRWIBE rdalObeaisbraive W 6o %Atht APpaRAN f8r managing
120. Reference is nOw additionally made to FIG 2A,

thenspmimunicagion| madhlgr 100 |dcosrtdingt torsoofe ambedimsdtsopl the present

. hapagi co ni.cati ons. W 1 hi.n dicst ri but ed net.wor k

infEREGR 7 Al SR S dhbSlifednio e bYLTIRENARchon copy

of it &ffak s 100 nRBCHS BpecR] 101 ¢dMtrDDBEME DTt @Nthe oPerdtibe of the
present, i nvention, the synchronization nodule 120 nma

: ] Yy .
copE rirapee ameduls yHt kpemed dharee. @sniithibe adeserbasoiniceater detail
C . Nelc

e RopLobiSObL S SRS 865 RRRTOEHES bl s of o
inweatien,dhe apparattidfor neaaping tleadononumcatisnasodulé hd(hmhhée described
istributed network, for exanple,.in.case onl 0 of )

-3 PGS OB RORBBIBLSR A lrl Py %ﬁmﬁﬁ@it {apprever, it
shomAage apRtciaRa WSt 2dQrdihP &0 SHAGEF QRIbEAIhRs BRI SnvkdBlon the

may be ‘@dapted to synchroni ze the comruni cati on nodul e

apB@atusifyr mandging thercoommmiertion mhashilerbol ey viei attacliadcdnlyiéo some
T e e IR G T

[ navention, each copy of_ the apparatus . .
[Oéﬂ ?n accordance \Al;llth soprr)lle embocﬂmen‘g po% tl?e present invention, each apparatus

100 for managing a communication module may include a communication management
module 110 and a synchronization module 120. Reference is now additionally made to
FIG. 2A, which is a flowchart illustration of a method of managing communications
within a distributed network, in accordance with some embodiments of the present
invention. In accordance with some embodiments of the present invention, the

synchronization module 120 may be adapted to synchronize the communication module



100 may utilize the synchronization nodul e 120
i ncluded therein to synchroni ze the communi cation
wore@alos793® coupl ed thereto with the ot her conmPei/tz0060001339
nodul es within the distributed network. [033] L
accordance with further enbodi nents, the
synchroni zati on nodul e 120'ﬁgy be utilized in a manner
to maintain the bit synchronization of the
30cwuitineach @éthmhmmmﬁ%iwmlesmi&ﬁh )ha/\a'iisﬂuibntedhwetwork (block
net or _exa

21 it F Jealt ot poRRiTReAon Todes, withinuthg fisgributed

neBVdrRCRk |e§251m§fe ) @@amﬂy Sethé @R thd adBmBhicafidemodules includes the
predeflned number of frames. In accordance with

comﬁumr?@homamlgeme%m@yhch}% rthe sypaviomigafine mpgplenbil) ey be
éecln ‘ceO\Z/ églcfll%%ée[}ﬁ% )éof%(&]nd?ﬁc%ﬂ% o1l 3075l tky%‘?ﬁ %ﬁle? c&pﬂluﬂfcatmn
prederi ne criteriron or criterl a or

mothienwhaic rinelude tHeatoimmMuRivatioMCR iz emb o medalepl 1@ For example, in
whenever a tlne of f set bftmeen the communi cati on
ACOREEANCE Iy oS Riirskrmenis Bl ba et IREAtioRr eh 6Py of the apparatus

loy%éfﬂéhz%)/ﬂ‘l%h{;ﬁ zaﬂggle H@ew o éanchﬁE@ ra;lé}eﬁstokgr@ﬁggﬁe the

he "present o uture
commpingaton eodule t3lﬁ)e c@;ph@h thendte avitto riherother ecob@furd cadiomamodules

E%ﬁﬁ.‘fbﬁzg‘g ‘?ﬁ nchr oni zation nodule 120 to
nlcatlon nodul e 30 coupl ed
ereto with th r conmuni cati on npdu] es w thi
[Oéﬂe T, 86454008 et gl"ﬁ‘ﬁf AERPHTORE: BUFIRTCRY AR F9dUIe0 may
beﬂﬁtllﬁe& yRst %ﬂb%n'g@xl lt%e ht ur%l &?%g}?&lﬁ&ﬁz ath JAC b éqgorlnﬁﬁtucahon .

limte st ment an a Justa e cloc
moImBis o]an r(&ctme/ alryalto wlﬂhﬂﬁ theo cemutuniwhtioh eetsgoru niFoatexample, - the

ARG A B rof BP0 ettt B pfigh o o cSmminication

ﬁaﬁ{ﬁ&@ﬁ@ﬁabﬁed@ﬁn&d]ﬁmﬁb&w%megv ﬁnaéc@fuaﬁta@bvlnh%other example the
di scussed in greater detail herein below [034]

syrebeovziicoemaiitly Efhvmagnbrodtilizadt wousinelyhet predefarmd tlme intervals
t peegtiel i on age dule 110
sl SRR, o SRR & T TBIARELR AL o Qe even

octlgt, \Wor &aﬂrﬁ)lé} vaeABuEtiaGihd Offisct béRet th¥ohBRthiedtioa modules grows -
redetern1ned nunber of tinmeslots (bl ock 220

belpgndon FrepterBineg thresholdy Jariqeh sackrenization pgtods or techniques
e C

ko h e Bt P s AR e TR b W o he

symxﬂamrﬁianiohypa{dé lb@ anbmay be cétizahtsy thersynoaynibation module 120 to

schg%%%{'l &d t 0 I %{nﬁgal o ‘%n&? %&Jl&f B‘%Jg?etgﬁtgg She other
coﬁlﬁ{mi%ﬁgtlgﬁt m@&‘ulgﬁ%%ﬁeﬂ% FRFEHE ahd OoMBhaif§inf Het BSMmunication

modules at a substantially synchronized state, including, but not limited to, the

adjustment of an adjustable clock 125 operatively coupled to each of the
communication modules.  Additional aspects of the synchronization of the
communication modules according to some embodiments of the present invention shall

be discussed in greater detail herein below.

[034] In accordance with some embodiments of the present invention, the
communication management module 110 may be adapted to allocate for a
communication within the network 10 a communication frame comprised of a

predetermined number of timeslots (block 220). According to further embodiments of



configure the conmuni cation nodul e 30 coupl ed thereto

to repeat a communi cation at one or nore of tineslots
wotooa/osvae al | ocated for that conmunicati on (BCDUKR006/001339

230), as will be described in greater detail below In

accordance wi th sone enbodi nents of the present

i nvention, each communicatiéh-frame may correspond to

a predeterm ned armount of time. The tineslots may be
thegventidng tHeeoginurtication enamagerhent nanddlenilyd) may besdapia tballacate a

redeterm ped fraction or .portion of the length of a

coNIG A RS PR FPaRE L YBEED e A eind may be
coffiBadd NeNt SuplehBge #RGh BhnlitcalioR Mk GR RGHbeDf other

30 within the distributed network is synchronized with
copaphucahign gypes.of t he ot her communi cati on nodul es within

the distributed network, the beginning of each
[03%] ddwt esnimaivetiorasnasigemearst ofodelkci10 i meyl g foftheraedapted to

franme,. may be synchroni t hr out the network., . .
cop BT T UPBHEEITG TON e FBERESrol oyiRpe, o comrumication a
. -onBl @ GHord oGP It bEGtFahd Abcafed o tHHPLbhhRMidaHERI(bIBEK 230), as
di stributed network 10 conprised of a plurality of

wildwelescringd in grrefandetal betpvappeacsotdendeowithaemmg ieppodiments.of the
j | O Lthin.. diestri e r .

mSEITHERAb 08 LR R3Sy« pdemins

anivade of Gindé.t Ml tifesived waiykbel @qualyini pbthde @he kfhother and may

associated wth the apparatus 100 for nanpa iqﬁ L
COEBHARNA ¢ APrURETRNCA fFrctifR ohpetieR iof thedereth odle ol cqmpppipation
frdnfle NRLARLK withS Sorh® %ﬂ%ﬁir@énté, ednde BachOBFYRY CBMmhARication

nodul e 30, and the apparatus for nanagl ng
maecbiesLB0i widhin dresdistiribhied netveork ét syockrofi26d mth daeh and all of the other -

operati.vely coupl.ed to t.he co ni catj on nodul e 30.
coBfERiciig o8 ol Bt LS Befnini b r BB 96 Pt Aeated
frameey ab el dIRSE MhleXlok BOWHOfrat €t mAPbd 8y eV LY thfoushsut the

future transceiver(s) or simlar conmunication device
nepyorevi-ces capabl e of transmitting conmunications to

each of the other nodes 15, either directly or
[086IdiRedarthae, isamdv cmdalib F16f 3 exdhidhyisng bboehndiagreat illmsisation of a
.fromeach .of . the. ot her nodes 15, either directly .or
P E BOHS) OG5 Ot 1 COIRRETrEh asP Bk f Sodes, each
incﬂﬁcﬁﬁ%@h dpp¥atisi BP mBasig (GaMurifatioh§ IvitPP MAHMEHEY network,

may Dbe agapt ed to nmanage sone aspects of the operation
acesfrdingdo somergmbodinments @ finvegors oBathepdenlér withingbe netwoik 10

esclibed throughoyt t speci f.i catjan, [037]. I n .
mflC R S h BHABBH o Sk 3bb 3R stk fbommunications
withiy @ intvork.heEdthsiodebls edihite thohdkwbtk HRyy 4186 liksledeaat least a

central, unit 20. The central unit 20 may include a
copgnisatien madhletfl ané thyoanpaeatys fop pyrnaging Kemapwisetionswithin the
] ; . Cont | b _
el G0 RSO QIR 0 AU pBENPIN s o
some embodiments, the communication modules 30 may be any presently known or yet

to be devised in the future transceiver(s) or similar communication device or devices
capable of transmitting communications to each of the other nodes 15, either directly or
indirectly, and capable of receiving communications from each of the other nodes 15,
either directly or indirectly. According to some embodiments of the present invention,
each (copy of the) apparatus 100 may be adapted to manage some aspects of the
operation of the communication module 30 coupled thereto as described throughout the

specification.



i nvention. According to sonme enbodi nents of the

present invention, the central unit 20 nay be
w@oenfiogimed to manage and control sone aspect sPOI/IE20&/001339

operation of the other nodes 15 and nay be utilized to

collect data fromthe other nodes 15. For exanple, the

central unit 20 and the othé?-nodes 15, may be

configured such that during nornmal operation node, a
[0316]d dn BEcdrdansk [vathesbneembodimentsatfehe pregentrinvesioontie digributed

C nicatl n, recei fromt centragl unit 20. In
nofuif T SIS § el st o 1B Semetppdlaln, ey iitude a
comM@datien, niddaleC S0t il UNichpy OofBilie Capaisths t T80 for managing

comuni cation traffic within the network during nornal

cogprmigations Roda ihe aetwarnescardingl tbowmsnebediments efhthe present

m\%ﬁx Rggo%&n;g% g?xﬂy?&})?gi?nseen%gosfgl %Ptglseinﬁ nt}x;ebﬁgn r%llé %ﬁﬁtl unit 20
malyObeaﬁ@hf@@éd tof mhﬁ@el’rﬁﬂeﬁ)ni:‘él ‘M)Ihh Iaﬁpdc’tseoﬂ?lshé wpetation of the other
i,ncl u@ﬁﬂ% the central unit i n accordance

nodesk> aday e Hilizegrto callegt ﬁ@@rﬁ%ﬁhe efBerRadies dor &gr égmple the
ceﬁ’cﬁﬁ rlﬁ)ﬁteﬂ) RndGROLARP G 15 QAbPee &%?gﬁ#eﬁ%cﬁqgﬁsdurf normal

exanpl e, a synchronl zat'i on node, I 'guration no
opetion mande,t hanoddud b nig al]mhecbtthecormpeniaaueonnhjmdesremohw to a

corrm.ml .cation ap It oul.d al so,be not
CORENIGREPR nbecgl'ﬁﬁ‘y ol)f? ng%’e “ﬁgtt‘]%ls ugft zﬂr i g ArRPrdAnGe, Wit @some
enfbBERSentd N IR Vﬂ%i%nﬂ%ﬁv@ﬁﬁf@t ﬁle' Eemted] O ruﬁﬁ”Q@ ‘Ma{yh dofiBol the
sane commiuni cation rul es which where di scussed above

copnuRigagipe rcr@fftcemtbntthfenﬁwrl@durmm@mabﬂpwm mp@@@] a manner to
all@&f rp?!)ﬂ@oft e 8 nFnc?({Tb (j;‘re A c]g rir{ajt%ﬁg It EI utld E%noted

nve I'on eac comTu |ca on

thed Ut ig1godsivie that e n@perial 0 end reade offtlye b@de%dw Qﬁtﬁﬁﬂtﬂeone@wo_rk,
specific node 15 within the network. According to yet

inghigingdhe Bl mehtd) BEY: W aspaderne . ithetmo sMbpHiments of the
iAo G5l y TOLHRL ORECGY 1 PRAnSSGRrlor e, or
example, Qﬁynchnyuztaeon: owte guicedighmtibn ansie] étcaambﬂnudmmfgt suoh other

over the network 10 only in respons v
OPEBHRITELE P S BURBITOR Piet G 2D Jomeld alsd e noted tha
duB AT (TahERImbEG&EHY @ﬁ!ﬂﬁ%:% ohRr ciﬁ&l'e% a{heUﬁEt'gvoﬁio nfaf) dopelrate in

addressed to that node or” exanpl e, the central unit
acqsdamy witlaflsarisame coommmidatiati wotes(which rgherhelisouased above with
f?ttl%d for .that com*nsini cation) to a specific node,
e ernegf? C Fﬁg,rrm{gperﬁé%n} provide the central unit with
rtain data. on receiving the communi cation from
10§ijc i & sor FPomeNa a2 the s THOaEomh Gpmuplsation
frod@itRe CEAM SR A®eulh Wn@hﬁﬁrél{qﬁe%&oﬁbﬁl%ﬂ@ ¥y 9@ "zh%&t%"s&d to a
a response, and may transmt t response back
spedhiee ande 5 within e rmwoﬂke Adcosting itonyst Gurthst eamliqdan@ms of the .

o8Pl i 1B GFRRRI T SO ShERL P GRAtBE e 1
witte tHehetWbikt 1 (x@RMing the central unit 20) may be configured to transmit a
communication over the network 10 only in response to a previous communication
providing for such a response communication received from the central unit 20 and
addressed to that node. For example, the central unit 15 may transmit a communication
(during the frame allocated for that communication) to a specific node, instructing that
node to provide the central unit with certain data. Upon receiving the communication
from the central unit 15, the destination node may retrieve data from storage or may

otherwise obtain or generate a response, and may transmit the response back to the



i nclude additional circuitry and/or software to enable
the central unit 20 to control the other nodes or
wa@Riorsse or to collect data fromthe other noPEBIIR006/001339
units 15. [039] In accordance with sone enbodi nents of
the present invention, the central unit 20 may be
adapted to determ ne the Ieﬁét‘h of a frane that is to
be allocated for a comunication within the network.
cemtpal apg A0c tleefinst titlreslotr aftreiramerblboliatesinfos thefrespoasqemasmnnication.

i nvention,, the central [t m e adapted to .
AR @ Dok By o e A Rbe L S BRREL e S it 20 may
indlid B ddibiRg afretrl Qhd/er SEMRNAEIt6 kI tMd Eddital ki€ 20 to control the

network. I n accordance with sone enbodi nents of the

other asdestoriumita Af opte qoHectdatn fremn thmpthepgodeagr waitsaldapt ed
to determ ne the nunber of tineslots to be included in _
[039]f damecorilanca ot arcenbediments of thepresend invesier, ithé ogngral unit

necessar r. deliveri C nicatign to and/ or
20 BEE S baled 1 s I8, BB OOR e, B i e ippated for
coB@RiRIBA VIR ttBe @btwiore TheResidahdty@ithi fARherdémBsHitne®b of the -
determ ning the nunber of timeslots to be all ocated

prgsept invensiom Riecsnid ymitinay be adaptaddowdstarmineribe apmbergf timeslots

to g%'t fncﬁﬁiegaﬁﬂ é rﬁa‘iﬂeag oc?tteﬁofbfri eglé%n?l%ﬂtﬂ@ca‘%ﬁ C\gﬁﬁnaﬂhgex%t\@&k. In

ermning the nunber of Tepe ions required Tor
acctetiance wittgsane embadimeatk iof thet resend iroenfisrothe aenid amit®0 may be
ad%\fgtggi n.the network. The configuration process may be

1q getgRiar Hhendmhes oh fmsslototo Pepetided aha fagmgy it agpordance
e B e e AL LRI Blor from
anode jn themetworkt i ng, exenpl ary enbodi nent of the present
i nvention, as part of the configuration process, the
[04@ntn adccoudatce? rithragonse einbbdiynentsanf thd pitemtamiemtiont 8 part of
nodes 15 withjn the network a _co ication, to which .
defe RIS By A Ptadot HeBEAdobg crERFAtoRhin the
neTh ek’c%gtar?gfﬁalﬁﬁﬁ i(gi(r)la rllllgl/ﬁ%li%tocl her ignst fr?)\lgldcptq g(%t%%r ougﬁzﬁﬁiﬁéenmmng
thec ovmber cfitépstidiomachuindd fdredaliveesg hScanomimichticsetoi md/drefrom a

ckpowl.edge c ni cation.the.tinesl ot nunber duri .
nof SIS SRRt P RO RPOI ETEPORHR P T e elefnine the
nub®eL bF BhetiBOEY Riuit& fob @Eli@éﬂr%r N8bmMBhafbn tdland/or from any of

addition), the central unit 20 nmay determ ne at which
the jofhes Ingdefin tthe nsiyeslequiainacdordamee twich Qornpen-Baifing, exemplary

' | O . Lve t central .unit 20 1
eSS0 BrebE et R bE Bl fionbR shocii d contea
unitoR0 r @dei ¥eialln asdsnowtedgrhcofmiisi aadek ON5 dethingtHeh@etwork a
subsequent frame, the central unit, 20 may_ increase. the
CORMHFAGATIGR, toj Which BEdiofn Blayhedeqypsieddn respanmb by Hansreiting back to

thd &R%A1 uhit ©0CATRAL FQ %Cﬁégatgie! Pk g&;ﬂ&?‘%ﬁ%ﬁem% either instruct
comuni cation I's recefved at” t hesubsequent fra rom
(thtdveh thedeonmbunitition) pade edsthermodbe 15epenichdef iar the amdnowledge
corrrll(l)lgu%ication the timeslot number during which the communication from the central
unit was received, and/or (either alternatively or in addition), the central unit 20 may
determine at which timeslot of the subsequent frame the acknowledge communication
was received at the central unit 20. In case, for whatever reason, the central unit 20
does not receive an acknowledge communication during the subsequent frame, the

central unit 20 may increase the number of timeslots included in each frame and may

repeat the communication until an acknowledge communication is received at the



within the network 10. Once the central unit 20
recei ves the acknow edge communi cation fromall the
wooee®s791¢ nay det erm ne what number of repetiPCDHAR0068001339
necessary to allow the central unit to comunicate
with each of the nodes 15 and/or what nunber of
repetitions i s necessary tol4ll ow each of the nodes 15
to communicate with the central unit 20. [041] In
subsequend amagee \ﬁdnh s mede ridodiThismprecest thine bprresaatead for each node

wilX e, SOty 1 0y B e BEAtS it Ot bR iy acimppyledge

coﬁmﬂﬁi’éa@ioﬁfﬁ&n%mnﬁbdé@ dit GRAY H@ﬂenﬁﬁkV\@ﬁ:lﬁ ABYber ¥H fepi&itions is
any network including a plurality of nodes associ ated

neQgssdy 40 @élﬁwﬁlle Q@@ﬁﬁalﬁdt nebremnRicee wﬁdéath ofr thexxwred & and/or
W}%;a?) Mﬁ%‘ 51%1 C 1 n $ heceé\ggp E) :hiow %&!{c aV eéie%ﬂl?{ to%ommumcate
wmhﬁmuoﬁhuﬂmhﬁaeln the central connand and control unit

is the nmaster and each of the other nodes is sl ave.

[04VPilg aktotdarncd witlHkihé biRB6EEheRRLMAhK prdsb® iaQIMBATMhS Miktributed
control unit will be responsible for managi ng t he

nebwkawi way ok, forecxsmpts, appdeénd ghe qeaymashahpertod ngivak. An

OpEIr a gnaﬁ& ar#sa?r ucf§ Cl‘?rgﬂﬁogfnand(;)r‘{(I ﬁi‘? n& ?? evg%%%rﬁktlﬁdudmg a

plmald@d crfmgﬂdsmmﬁed/waﬁ a&bﬁmhednﬁ?ldanﬂ@gﬁtrapﬁﬂa(ﬁoo aadmple, the

ata and_ par anet.ers, as for ot purposes

CORIETH 1L 3Y) 2. BPRIERE N TR V@bﬂ%a somBurdeRd sopfrolmspvork may be a

sla%l?ﬁa%g& nkV& gt WhRbeintHE c&ﬁ I Bhnnbilt a(}:oﬂﬁﬁl Rt ﬁ the master and
speci fic predeterm ned fixed node wt

eacteofithe lotlid nodiesnie stave. d gplealdajnbm di digribsted hetvvek, ghe semtmand and

i nventi o re not ed in this respec dra
oI PHL AL B sRitsivie B e RoRSEP BF the s b ard may
coRMRMdatd Ruitht R &I B} p'dﬂio"sesZQf 1@1%gath€|yt{b@€§ Gvith operational

network entity which may 'l ocated within one of two or
insyeborseanyl/on i hiqtrle‘fe fiom Hhedesde andraraya deviee fftenhedrie a node

not [ dlffe ent jods of time. [043] In
Opg%gg? gﬁ@e\m mne%% IF)‘?&wrc}?w??isgspresent
t he .comruni c ement nDdu

042" T il i S %n'?qdéws%fs B Ok Merant SREME SR pqherdl unit

20%559563 aSspedifit de%ﬁﬁleé ahfl FRAH¥E Willen GRMREHRbAAL0. OFlowever,
agenent nodul e 110 all ocates, either inmediately,
SOe eg%p

éunqltq)@@he p@,qsmt NN BFELNCS ﬂlmltqdem thik gespesttand rather, in
accorg gur i o%? ‘f Itgg gxa FAGHFP 1ntve %}%ecéﬁtgal TR may be

con a| n anS

a Gubseohanori ea smétpmasz Aedapddewithin @fedﬁTtvdoQ)r&hb@We kheach) of
recei ving node to process the received communj cation

thegppsles.cng vt e Homenp spdetoanrthes gedifferans periads o5 Hirmp)
to the communi cation. The | ength of the pause
[043]- Bet mdemcgn@éthmmge embodiments of the present invention, the

communication management module 110 may be adapted to allocate frames routinely
one after the other, such that when a frame ends the communication management
module 110 allocates, either immediately, or after a predetermined amount of time, the
next frame. The communication management module 110 may be configured to include
a certain pause between subsequent frames, for example, in order to allow the receiving
node to process the received communication and to generate a response (in case it is
necessary) to the communication. The length of the pause in-between frames may be

predefined. The length of the pause in-between frames may be dynamically adjusted,



predefi ned. The |l ength of the pause in-between franes

may be dynam cally adjusted, for exanple, by the
we@emrnsidoiunit 20 if a response received from oPEeT/Of20061®1339

ot her nodes 15 is incoherent or unintelligible or in

case such an extension is requested by one of the

nodes. In accordance with fl?ther enmbodi ments of the

present invention, the comruni cati on nmanagenment nodul e
forles@mpley b theataptlathit 20 dlalrespansee medivethizromring of the other nodes 15

. response to. ertain.event, for exanple, follown

is {rRART R R FIELS R ek o A1 CRAURB TSy P apecof the
noliéy t NBY a88ROMcBERE BlrtHeP CorbRB@BAts| BV aRd | §1Bsent NBvention, the

conmuni cati on managenent nodule 110 may be adapted to.
comupicatien manpgareetyd nngdulmll%gmn&fead@tqd%@ #lineateps fremepnly in
ni_cation Uni . Thi .

res RN RN ok B Qe KRR che ePeipd OLE cIRYfftacion. 1n
acoiddn@e withheet feRhdradmbodihe?d of tHeepB®ait &iventisn, tthe communication

initiator of all connmunications wthin the network 10,
magagerReit Mestuls he) srayehe e tespliogale o gy fpresponse to the
r
G0y BRI GEL R0t 2 8RR B, fxcxamps
in stihe npaise slavd ectoonks mhestin dre ceatralgernt?® (o dodseerpls thé énitiator
central units 20.may have a di.fferent confjguration )
ot G cpsBinuitr s iR it B achoF6R olfioath Godes 15 is
co! ed RErAUSAET a EORTHAIEAA BAly TR REGRARO dT@cﬁtﬁnﬁﬁichﬂibﬂ Recived
net wor k,” and nmay be capabl e of allocating a.

frogw theueenwal wdh26.r dpnghis eaksp Shedeomumnynicating mepagspieypt ingdule of the

el B Fo iy o TR G B A Sl 4R Bbtinacion

of esiapehionethan e dilke dprr@seRdation nembi@nent tni®lules in the network, and
comruni cati on managenent npdul e 110 may be adapted to .

may| pooeapablel efsallocaiingya cemmupigatign figanpe fndén@d%ﬁly Vaid; rjonly in

' f {_nﬁml"ﬂ.' i wella] twor k. For
, reég?g%%ﬁg,c‘o;orﬂ po%k#@%ﬁ%gﬁfﬁgﬁnﬁ?ﬁgﬁcem ral unit to ]
48170 o VA, B35 s b B Bl gy, e
coinf@mieation elahgfendeh® mvdMlelid Oagapbesiapedab hleadtelesefoy ntke) than
frames for communi cations between two or nore nodes 15
 a fpll Areamedion yagguskipdseofcommracalings Bahin Bie ngiyerko dpr exagpple, for

: co@%@?gﬁ?r& fﬁi@gﬂ@ Cerfhl gﬂig?%foglrgbﬁ)e&%mtﬁ& i e%, I?)‘Bly V\?otnhe portion of

to sen cei ve updat’es
a conmfletg Uraatd omydst allaattdorIni amothicd exxamples dhd eardtroller 110 may be

operational data, .for exanple. .In accordance with so
AL HIERES BrVieh BB L RO TIRUFAIOBR BOGIRER A o{ gnors nodes 15

(ine RIIMCRith MR ESh RS SRITB3NMF &hit 90),RBP _GSARIE! in®Eel ®Senable the
11 be configured to allow nbre than one

0 ma
copiesneti rt%llft avitorller d 1fetot sead sandiarengceimel /updates patt eehfiguration data

ol el B b0 ey 85 POl pfoRsBlo R come
enfbRBTRMCAE HRNSreWdnk Rhventibg, @lirSigl ihe et cd GlawRE khe BBMnRAIcation

centrally
management modules 110 may be configured to allow more than one communication to

be transmitted and/or repeated within the network.

[045] It should be noted that one or more components of the apparatus 100 for
managing communications within the distributed network, may be centrally
implemented and may be part of the central unit. In accordance with this optional

implementation the components of the apparatus 100 may interact with communication



i npl enented and may be part of the central unit hi
accordance with this optional inplenentation the
w@orposmne s of the apparatus 100 may interact BT/L2006/001339
conmuni cat i onnodul es 15 associated with the centra
unit substantially as-described above with reference
to enbodi nents of the inventPon wherein the conponents
of apparatus 100 and their functionality are
modlesgi atassbcrmtedpavith dfe oenthi nmdt substassdly as eftsaitted abvse with

omruni cat i an npdu 15. Accordi ngl it shoul d.be
rofEPe1 SoLRImER s Ao e d b apheRRS P fierstus 100
antl NERA ABHSRNE Qe LR FASPAREPArs FNGY Wirebihn CAsbhAbd tWith the
of an apparatus for nmanagi ng conmuni cations within the
copauaigakion snafatect. badeardingln tinghpulsichn apprécjatpdrdiaé ae pase @f some
[ as [ f or.iy association,.w th a. .
et T SEr G0 Bl bt ' ZDBBEAN, AR Al fonatiy of an
apparans donehahapihg coMetuntuabions withinsthefnethierki 44VERELHBI. herein may
sone of the conponents and/or functionality of a

- ceplgnbvempleraenids 0T cXamipl @S RAA oL Bhinrastociation Withya peatral command

i ' e . \ i ' :
ol S 0 B it 05 OB SR i, some
of csarrampapatts @ndivo dulotipnality ifra dehteral eeuioal keonfrfaifl] andscontrol unit

nment i.oned above, foll ow the allocation of a.fra .
ma B9 iRgted 4B PR PriBEIe R gL b RgraliLy of ctional
un@i8 (d. &1 SoneRERERIRmahbAlleWHRG KhZrorkl he communi cation

management nodul e 110 'may be further adapted to
[046NTA OHESRidnB& 26BN SHihs Pk ATRAMG: 3 SRR uAINE 2 HrXefined

to repeat a conmunication at one or nore of 't he
nupribee ©f dirsestdts tfhe af catain aolmoatiedion ofbldcka?20), the communication

communi catign (bl ock 230Q).. I n accqrdance. with sone .
R o 19 %8 B et BREHOH, Cugie e Sofmunication
mERIRMNESPdIAReBRNBAEHRN b ORI alidl al e BenadapiiRdiheslots of

configuré the conmunication nodul e 30 coupl ed thereto,

the drameadlbpeited o dhat ccommwmieaitonopleck 23B. fIor secordames vith some

f the fr all ocat ed..for_that conmupi cation, 47
enftgolthsy BERE e RE EhEngre-nabmR R Lo Arienprldiiquie 110
mdybeedttabet to eattyeO theLbdnGainicitioRBRGTRENBN toupdstitherelol Qo transmit

may be adapted to configure the comuni cati on _nodul e
a JWe FopIBEisaepcet the AEHe dimeslo o phuthe c iemen allpcalerk for  that

coHM&iﬁioﬁhe timeslots of the frane all ocated for that
comuni cation following the initial transm ssion of

e communj cation. Jn.accordance W th further. . .
[Ojéﬂb (%‘gii %{dgﬁ%‘f Vt%%le %re netmlfo inents on the, present  invention, each

S

coft@iHitatieR! hRageiag e MstiuldToiW emdy Obsayddteadapt ®afigere the
configure the conmunicati on nodul e 30 coupled thereto
copuniggian medulsrifraupted; therelode senaaba epramyRIcatien flrqpger more of

thd HrBEARY ARNGE PADE HIMELDR 0P AL SRR SicRlor ISIRGESCRE initial
I nvent1 on, each comuni cati on managenent nodul e 110
tranmyiskion adajd edmbmaatibn.guneaccordance with further embodiments of the
present invention, each communication management module 110 may be adapted to
configure the communication module 30 coupled thereto to repeat a communication up-
to the end of the frame. In accordance with further embodiments of the present
invention, each communication management module 110 may be adapted to configure
the communication module coupled thereto to repeat a communication up-to a

predetermined timeslot of the frame allocated for the communication.

[048] In accordance with yet further embodiments of the present invention, each



t he conmuni cati on nodul e coupled thereto to repeat a
comruni cation up-to a predeterm ned tineslot of the
wo p@mesmalie ocated for the communication. [ 048] PEI/IL2006/001339
accordance with yet further enbodi nents of the present
i nvention, eachcommuni cati on_nmanagenent nodule 110 nmay
be adapted to configure t he 1dommuni cati on nodul e 30
coupl ed thereto to repeat a comruni cati on at one or
comppgigition henanagesdndt snafule held romap &bl edattetl foorcanligre the

conmuni.cat i ether It |s associated wth the node
ool ERC R grsbiloct SmBled vt todEREhe SmBIcARPR fironeer more of
th@sisRelotd 8OtHY frdim®ARoGfed R BANEIMMOAIBSon] RvIREES i ANSBociated
w th some enbodinents of the present invention, in

withthe rede svihtiginitechthescomupenicatipnar véreghes it is leesogisgrskwith one

of gﬂ@&h&pﬁodgg.d n %Hofcﬂn% k&g{hns%%rgedexﬁgo%hﬁgﬂg%? h?eﬁér%gerﬁl invention, in
urrng a certarn tineslot, e comuni cati o

castd agaimanicationtiy recelvkd a0bnd bifthe MOdss (ABYythe Boddapich drigthated the

configure the conmuni ¢cation nodul e 30 coupl ed theret
CORRNYEGHEAR) QS et imed Atnithe CoRPBHCAONRRnAgFm AR Bodule 110

of ?I‘ﬁﬁrﬁﬁh@ﬁﬁ% Bt alidifed %@d&ggg&%gﬁ&&’&ﬂh b Qali(ﬁﬁnﬁ@gg BB%offled thereto

e communi catron hi ordance w
to eerivetiihaeetesvedfcommminicagionrat onavenbioiimeslbts of the frame subsequent

nmuni cat.i,.on nmanagenent dule 110 y. be adapted to
to GRSV O FRrcoBRRT Gt | BhaSHSEPE" 30Tt pHrERD of the
présent’ @ReAlor2 thO oM EALHON MRhZemeRl BGLRT M(Nethy be adapted to
timeslot or until an indication is received that the

copbgira theeammpnioationapdite 0 coyplahBicrrte tocrsheaii coamgrication up-

to e BhC i A0 oPd GEIMBLER L B BAA b SPlopupication

wadsSrepeatedddi bh@heal tommmdiRation hédule) Bothwhiteh b @ chim@Wnication
charf{ illustration . of sone aspects of the nethod of

m; Hrmgviaehthg srrsnsasionYas Tereavedi st ri but ed net wor Kk,

I n accordance with sonme enbodi nents of the present ]
[04 9 ¥nference is nowedditionsibemasic to BlonaBewbistiine Aoy prttithestration .
of pgo%’?eegg eb VS e ORvettBaC O Iagl% ! o'?nxﬁl%)ficgleo G SShih eéj fiributed -

a Certa n conmini cation nodarec30 a8s0ci ared W th® a

netaitk ginracerdencd withdoatkenZBiiimefds 0 € the Reesemingtitioal 1@ Acdosdance
received Q{ t he ﬁ mruni cati on, nodul e, the. .
Withyspmssrebadugentaahthg dressat nventios, a sompwaisation way e tepeived ata

cefthif c'bﬁﬁlﬁitﬂéaﬁgn Wﬁlelf{) Qs@gci%ﬁ R, L n@&eh@' n@écacﬁ(emga. Once

assocl ated wt e recelving conmunication
thereypmioeinaatiph 66l reeeidelt by nthaeconratilieationhmodulay ¢heagymmunication
tinmeslots

ailable for repeating the co ication
mypeeBR 25egtle i %Si%%tﬁ%,wiﬁg e f Cehfngy 3045 P rigeoupled to or
otmfs@earssdcﬁ%ﬁﬁwﬁh Sh@ Rtetvike 8bRindnRY @b ABlSlel W may be adapted to

repgat I nNg t he conmuni C{:lt lon, t h.e comuni ca_t 1 on . .
deteamingewhetherntbeingl ave Bop timsgslete tawaitabie fortrepdating tthe communication

{cation was received before a predeterm ned .
CBRREPh: Yot PrlBR RSy BE fuRfn BREET A B ny timestors
avgitibla! forCitbeAihg ikt @miMkicdtiont Mg eomMuRicaféd Mhnagement module
110 may determine whether the communication was received before a predetermined
timeslot of the frame allocated for that communication, after which, the communication

module 30 may not be not allowed to repeat the communication.

[050] In accordance with some embodiments of the present invention, in case it is
determined that the communication was received beyond a certain timeslot, for

example, beyond a predetermined timeslot, and that there are no available timeslots for



nodul e 30 may not be not allowed to repeat the
comrmuni cation. [050] In accordance with sone
weedoasTemt s of the present invention, in casePCT/112806/001339
determ ned that the comuni cation was received beyond
a certain tinmeslot, for exanple, beyond a
predeterm ned tineslot, and I8rat there are no
avai l abl e tineslots forrepeating the comruni cati on,
repéaging dneormaticationy theaepanewicativguhanagéfemayodus 1 th ntayeswitch

conmmunj cat.i on u 30,cC led. thereto to a st.andb
o SHEHTIRE RO f o Crohar RIS 1 BIisoBoeBy® afil fipecnd of the
fraaRdTBI6EIC 26(0)CamdWhE lcom@tunikeitibs REBLRA bdutpdatedt Mtngl thaBame. In

I n accordance with some enbodi ments of the present
acperdannei wih sme embedimgatssefathebpreppd dnvantien, while in the standby

[ ' 0 I: I ye.or..jnactive

AR Bt A, SRR AR P TRt oty
retdiveocoginmtuhieativelk boink piéhaghted Hrotdghwhe@ktwdrk 1accor dance

with further enbodi nents of the present invention, if

[081] Hi®edved S8 atéoriimce ey Mirheterh BREmERE L IR ReRALINENtion, if at
nmore tineslots or at |east a predefined nunber of

blegky) s deforminedihat thsre pispastqrigoreHanestimronficlaest erpredefined
ani n

e SR S AREESSSRAUNFTE Dy TN RLAATH e co

witoemihei caminomicatoageaentecaivddll Befdk0 argyreduddifriignd airhéot, the

communi cati on nodul e mel ed thereto to repeat the
CORBMAIHICRIPBIHEHPCH fRede hH} Bay ¢paldgiie Hie ommaheation module 30

coliple@ fherdid 99 repkft HE CANLARAREHIA Etl'bn%%‘fncﬁ@?ﬁ%hﬁ%% fnfeblots (block

t he pr esent | n\{entl on, after repeatl ng
278p mhu acevaddanee withhssnmoembiodivebisaf thepegertententiodubfier réfeating

may be adapted to sw tch the conmunicati.o dule 3
SRR P AR e Pominieb T HGEHDHY Tanued 19gnsy e tdapted to
swAteh @Rl bEmiugicREmeFRIe @b edaheretetol INGBHILE Ehod(agﬁlock 280).

comuni cati on managenent nodule 110 may be adapted to

Acggrding, te vemecmbastiments of the doventivo, thsupirenunicatiet smansgement

i [ [ i fter ea repetiti
il | 0RO L o P G 5Pl pereto o
thd Misteningeniode imniddeatel g rafieni caal irgpetitidaN o elembtivadduh&ording to

0 ma e adapted .to repeat a comrunication several
ﬁﬂftl%}%%n mﬁiﬁéﬂtﬁ firife ﬁe%f)nﬁsgf EheeC@Wlﬁat}@ mgnagganent module 110
may Bt g&h@%dr{g pet::%oa's&lmhﬁnﬂ:ﬁﬁ&ﬁ dancs mng.b (ﬁlggge {_[l‘ﬁlél once) before

enbo ts o e present 1 nvention, durin
switicking o thy listabéng mbde. conmuni cati on managenent nodul e

110 may tenporarily store the conmunication in a
[052Imadn yactSfdangevithi soehey embuingshtd of tike pRRsmLinl&@idnd Muring the
. mapagenent nodul e 110. For exanple, in_accordance with
listegipg lég%o‘&li‘%%@u%‘?attoﬁemﬁ?%@ﬁ{l nAdEs tlﬂ%ﬁ}a}’l}ﬁ@ﬁomrﬂy store the

colBRRAHBA Fy CRMIUAOAR! AN ARELRHEI BRI 16 N LB Rmication
are avail able tineslots for repeating the

mapagementaacduda | 1@. hEorcerample,datacoordame agiemeorhe embodiments of the
present invention, upon receiving a communication and determining that there are
available timeslots for repeating the communication, the communication management
module 110 may configure the communication module 30 coupled thereto to repeat the
communication at the next timeslot, and at the timeslot immediately following the
transmission of the repeated communication, the controller may switch the

communication module to the listening mode. In accordance with further embodiments

of the present invention, the communication management module 110 may be



nodul e 110 may configure the conmuni cati on nodul e 30

coupl ed thereto to repeat the communication at the
waeoor/osiomes! ot, and at the tinmeslot imedi at el PCT/IL2006/001339

followi ng the transm ssion of the repeated

conmuni cation, the controller may swtch the

comuni cation nmodul e to the I9%steni ng node. In

accordance with further enbodi nents of the present
configenstlito maintag thenoumnwscdtion medide 8freotipled dudretolih Gherdigtening

nf| ured.to [ the.co ti.on ul e 30.
mad e o afebg P nEf b PR D klopire the tesmictigh of a
cotfm@ticAtRast ByendihtABed g0k Strar3hi@inh NebrkMBnicARHS Modsle0B0 in the

of a comunication. By maintaining a transmtting

- listepina madst dwingnetlgest 8o fwe tlmslot%f@m\fﬂgg el dragsmispign. of the
t he .t rans SSI

coﬂjtrm%.rﬁgast%)gr la'?emh%% trE%él? ﬁ% %Eﬁm{ argg% ea &url]% 3@ 6na %tol%ﬁst one

"cleadttimesIot fEyrepeatimgahe |c@1@ﬁiunwaﬁon ehBadituptdd B laCrEpeftﬁion by the

repeating the co ni cation uninterrupted by a
COF%‘&P?%qoanHWu{ehgm AYRiGh &b |°8WHH9616‘E§1F1@anWW€PF‘@ﬁ t Hfter the

repéAHY Qbﬁﬂdﬂ&tl\yﬁgmf Tecé%(y fe%eat@tﬂ uﬁﬁzﬁﬁﬁt it B, also sw1tch to

commtni cat I-on nD peat e communi cat it
therhistemihgmasisi t ch to the |istening rmde [ 053] Wi I e in .
the |listening node the comuni cation nodul e 30 may ’
[06BFtWhilt dn thepkdtérting msodaf theheorsmumicaii«@n mddnled B0 ohbelisten for
communi i on nodul es. For the purpose ofjdentifying
repitions of ﬁwswﬁvm&%l??éwn&’éhﬁ%ﬁmcem%%%alﬂl@ lesq For the purpose of: -
idERAGALI 2 tﬁﬁiﬁ@lﬁéﬂ b Q&nﬁgﬂféhﬁ? ATy
' eﬁﬁo%fl 0 ed t g;ﬁsr egar rep%l% F}%leag%éss %%Q}!{%Qn | t or cation
'mmhd@ inf pdistening moide naycles eaedigiivel morhmegarda'epmmonk foy the unit or
| isteni

nofBmoh Fhich e e e S o ny B il s i Bhd teningmode, the

(n&)hﬁ r&RETHE inffuld Bodesot REEH af 19&109&@1 ﬂfat @EH 8orfuhf¥8tion was
er conmuni cati on nodul es (ot her than

repegiaduiby ceRe on - meklad theopthanicommiunieagioni mdulehe(other than the
co&%ﬁw %tﬂl&mlel o hidh® eaten; thg %%Lgﬁcaa%lﬂﬁglt may repeat the -

enlngm)eensan

coﬂﬁm&ﬁcﬁﬁfoﬁ afifer the lisheirgndlodd eﬁd@@mﬂ iRy @é’peb!tpthlsq:)r@cedure up to the
redefined tineslot of _the frane. |t wou

- eng gt framecPr nigta Resdafincrigmesdotsaiige @fﬁ%’d lmwlé bsrapprrsiated,
thatra\es&fdirg&m&ﬁu SmPOARRAS JFhe lfg%pﬁx& &ﬁ@ cane ﬁﬁgqfnprove the

he tr m ssi on bei ng succes pro gat ed

chandek obthedrapkmissied Herlgowcces bRy ptopagaiedg rad aml be ek plainsd below.

enbodi nents of the present invention, while the

nicat on nmodule 30 i.s .in the || stenln node, .

OB RdeBe FRftegene gtk ot el jeraatipn While the
colnithiddiion GRSAME 308k 118 ThdTasihitg 3ok YR 86miHAEIREO MY gement

be adapted to |isten to conmuni cations being

meshudm hh e goangetion e thntbe weminunisatien swdulegifecpupled thereto, may be
ad%ég@ Zt{;']el?j&%r? g(?] Sc%cmsl}é hecag%ngnf) %a{)ro%gge{tgci %%le(r %?eokém-lg)?l(e to detect
repeated transmissions of the communication (block 290). The repeated transmissions

may be indicative of the communication being received and repeated by one or more of
the other nodes 15. In accordance with some embodiments of the present invention, in
case the communications management module 110 determines that the communication
was repeated by another node (during the listening mode), the communication
management module may be adapted to switch the communication module 30 coupled
thereto to the standby mode (block 260).



may be indicative of the comuni cation being received

and repeated by one or nore of the other nodes 15. In
wa@ewosmance W th sonme enbodi ments of the presePtT/IL2006/001339

i nvention, in case the comrunications nmanagenent

nodul e 110 determ nes that the conmuni cation was

repeat ed by anot her node (d@l@'rng the listeni ng node),

t he conmuni cati on managenent nodul e may be adapted to
[03h4i tA(ChOItdﬁI% osomm e bedimantywod theeprdfent dxnmlnﬁdn tdaeh edmmupication

oA RO 5 AT Al By ) o

eadlP NavAhE@EAtRA RN AVE NBMespiRdige 3 16hdTBbdee 180aRIRdwhRh the
include in the netadata (or elsewhere) of each

comgrmisationis ehousio b@tr@@sm@scb ohumgrda@cq wethrfodheri@nladgnents of

B AR RTAPYGBH hRoBBRln 3 o0 B b

mdduleen30,0rthe Waem@ugicatiof O AiAde®@nl Ondduld €CH) Vettadhyd ato that
comruni_cation nmodul e 30, the comunj cati on nmanagenent
compication gnedile it dayobs KaRiEBniR| dekmiRe Fioy véhigp node the
d {0 f
coffnicifioft A AL HadlBHARE Wi AOTLYRLBUSRRIS dffhe present
1n\@nhoxd|the mbmnuimctdmenpnwgcmentrmedlﬂe am mzlq»ebe conﬁgured to switch

t. 110 f
0 GORUE PR Al ARG RS B 35 SERPEARefariagy if the

coﬁlﬁnﬁqﬂﬁu&lﬁﬁﬂ%ﬁgaﬁ&ﬁ’ meaklY 110 H&@nﬁﬁéﬂ"‘tﬁﬁt CiRt | @Afimunication was
managenent nodul e 110 determ nes that the

rer@é i ansthes mOdeédmrg;geﬂw ékstebylgamoder)m’chwdb@ (eumadegfrarhgvhich
enln nmode)_ ot.he e node fromwhich the
éo i cat ()lnownasz/\/g%e“r’eed(rzlgl e@rsl hla%ehe first place. [056]

d th odi ts of t he ese
l0$€ﬂv 5 BROREGE it e graERnags Doais messt Agebligh i Ablock 290
duB RSN R KRR, tﬁ@%hﬁnmﬁcdﬁsﬁtmbdm& he Keb8teMhd qlsﬁaﬂ@, mB&e, no

indication is received that the conmmuni cati on was
indiegtiontie tecpived ibatiibe cmommwam wenrapeaiad &y anhther communication

A5 £t R AEPETRE il HoFuuf dpoPky aBhi  oclc 250 and

defetis | whehethedeadt @nf aimdskpeatdingld fe refumiup itB@tdb@unication
once ,again. In_accordance wth further enbodl ments of

onge, égffsﬁes%ﬁcqoﬁ‘%aé'ﬁ? ivoiEh fyrther caedianess o6 thearesgeiiyention, the
cmﬁ l& 1&&91%2% aritfll ti Jgifu'ieolfﬁ 1918 Bl 516cH 55(?91%81 E‘%& that the

he ony In a repe transm ssi on
onlyoindicaticabf arrepeatarcbtrmmmcfrr @{mhb henmuadecdtionns mbnei\iedtih&n‘the

o] ni cat i was recejved in the, first e. |
noie ORUALD O (R EBHRIOh GHHSBRAISShfn [Hoclig} 8GR  In accordance
- wilh¥ER eRfbodBRGE 6 TR Blesa: iiRenBA; ag&ﬁewmm%llt?onlﬁlgnagement

may be adapted to add or to inj ect to each
madubn$ i 9siyobe adap‘uad) s addtar toeingeck iy cach vansmissionevaviyus data
rellfltiir.}rzgo{?gaa#ggg B o rmirIorrrrzila o aga}or trahsnrfnosglggtmﬁnqhation, including, but

not limited to, data relating to the identity of the transmitting communication module or

to the node from which the communication is transmitted. The data relating to the
transmitting communication module (or node) may enable each of the communication
management modules of the nodes which are in receipt of the transmission, to
determine which communication module or node transmitted the communication. In
accordance with further embodiments of the present invention, the communication
management module 110 may be configured to add additional data to a communication

that is intended for being transmitted by the communication module with which it is



not limted to, data relating to the identity of the
transmtting conmuni cation nodule or to the node from
wabdocisde communication is transmtted. The deCHIL2006/001339
relating to the transmitting conmunicati on nodul e (or
node) may enabl e each of the conmunicati on managenent
nodul es of the nodes which-@le in receipt of the
transm ssion, to determ ne which conmunicati on nodul e
associatedle transnitted the conmuni cation. In accordance
with further enbodi nents of the present invention, the
[068mirdccatdande Withageieahbaiinishte of ke fprosetieingomtiong whedr more
to_ add addit| onal %%ta to a communjcation that is
ﬁmﬁl@ﬁa@a Rast weﬁ@ & BNE i QorEBuHGationds URtRItted 4w g node and
#éa?ed"”t&ﬂsn‘i‘@%ﬁﬁ 3t tHeS @&ﬁ%ﬁhﬁﬁt@(ﬁl id Qtebtein 12 GHOHE2 A5 (for
sone enbodi nents of the present 1nvention, one or
emmxptﬁ tl tesialesroraywigels ﬂleb@nmmmncattm wagreecaived at the transmitting

nof G e kPb it pahcltite SfBRE et ng St Sk i G th faygnton.
- befidre 2AEH fh%tm&d 8f {HeOdon@N@iBAtRN, Be doRGnMEERidn BAMMRERt module

t he comuni cation was received at the transmtti ng
11908@y) be miaptadniosdetaraning whetherdthersris stilhe sofiieny numbspeftimeslots

VS.?P@% T&@ﬁhﬁ% tiél? i%omﬁ%?xﬂ alt18n '3 gﬁf(gfot%}{?ﬁf ﬂ‘a n%rt i'v%ﬂ:hing the

comonistieatibh0 nicainlde3@daptiae hstemiﬁg enfudee apdiat qulroclt: hes®. The
is stil] a sufficient number of tinesl ots avai |l abl e
COpYRUHEASORMAGLeREt IBodHIN | Ehmay ke adanted (i enaipy @ﬂlether there is

Stl?hngé 1ci‘eﬁ{ nEhbEC (gj 34158 2 ?%%f(gg%#%ggﬂy leSmafint@tion again.

teni ng node agai n
bascﬂnmnn Cappramiate rlmqmﬁmnd miled udre third€hoidsy whicha diap teechntumication

det er ni ne ere 1s sfijl.l suffici ent nunber
‘ m%q‘ag?linﬁgg??f{m L{}gﬁnﬁ% P EORILRULE tBéﬁ‘Paﬁﬁmfhe comuni cation =7
) ggfl n based upon, appropriate predefl ned rul es or
[OpRk danatcardaprs cHith Homeo FbATIEINFORT kA aRfEHht iverfifme if it is

de%el'ﬁ)iﬂ%yat k%‘f‘ociioiyo' et @tbrd ddT%egu?fm&]}t 1{1121?&} of %meslots available to

accordance w th’ some enbodi ment's o present

repeav éing icommuinfcation iomcel egainirihee commubicaiddn magetﬂmtt module 110
there is not a sufficient nunber of tineslots

mi S e g Daften Erdvle T ant e Biosro & B Sy mogh gnti the

en@OSTUB | fFamtbd @61061@&6@)9 n"ﬁmhoW@Gé%' i3 1Rt RMHE thdrd & still some

conmuni cati on nodul’e 30 coupl ed hereto to the standby
numge (weluding: pree)epldtiveslpiseaviarlatie f()b repekti@EO)e communication, the

co b e SHTE MRS BFRel 3 Rbibh B Rmuication
méd@ide 30 icogpled) Ehep@O 10 RS tatedNthedeethao FEpHAL €t dd@munication again,
managenent podul e 110 nay be adapted to instruct the

ang dfthiici 18 a sTieionb atPBntay tsrssiateayatiple cnay evitelshecommgication

mp R S0t e e PR A RITM R bRt ot ARgponication

(blvely 28@Y. t ch t he communi cati on

)

[059] In accordance with further embodiments of the present invention, if at block 250
it is determined that there is a sufficient number of timeslots available for repeating the
communication but not for switching the communication module 30 to the listening
module, the communication management module 110 may be adapted to instruct the
communication module 30 coupled thereto or associated therewith to repeat the
communication and may switch the communication module 30 to the standby mode

following the repeating of the communication without switching the communication



nodule 30 to the listening node again follow ng the
transm ssion of the communication (bl ock 280). [059]
wo poogosi@ance with further enbodi ments of theP@r/ER00:001339
invention, if at block 250 it is determ ned that there
Is a sufficient nunber of tinmeslots available for
repeating the conmmunicati on28ut not for switchi ng the
comuni cation nodule 30 to the listening nodule, the
modrenifitedhd bstemng ageieenin avodudheceldih ryet furthen dmbbdithents of the

et 6ty i ORGP Bl OBk, PHAIE S i G g t sk

th@NigteRY rSoMctf6ha tvhfetG QMBEHYr ¢edsb @ arfiE WeBordfhdeOw i Gurther criteria
standby node follow ng the repeating of the
aﬂéofﬁﬁmi‘ﬁ/}c aome rofwihe heswemunicatim mgdules or for all of them and only in
icati the..listenin de. In
ro R RS SRR Ol oot R R SRR B T present
' tion, the .communicati.on enment nodule 110 na
1OBHY daiseeioncs Vel o PPUREAI Y o deeory Ay igp; B Spr cases
eveh iRjugh A HRIGatiBA G feBeiREd O K18EER bt ¥hE UbimBRiGfibA Yab Bepeated

and for only some of the communication nodules or for
whilq thy comamnipgtionihgdule wess poribe listeningnenasige the comnumication

o S0 e SR e, Ao 9,8 v i
whethe@ntheenarei sufBciont faslable tnvedlots o U@Peaarthe dhGalini€fioh Sagain.

recei yeq at block 290 that the conmuni catjon was .
S%é@tée%mﬁmﬂ of theePresspiuRY@BON JKlaHBE (P eSURR <capss, tprge discussed

' [ : I.CAL1.0! n .
abby Wl AT i BPHCHINE PR LR BNE ABRRRY 1:TRGHison in case
. thelet®dy mindecatibet dfera tripratedatensuistioni exddtenviai halbdpetition by the

timeslots to, repeat the_ comruni cat.ion agai n. .Sone

ot Pttt e YL R RO B e PR Lo such
: eIs, wer.e di scussed ahbove with greater detail and
[Ogrilj nricrerdancerwith sgmasmbodinents, af fhedprescah &neatipwrihp gontroller
119258 SEGERLY 4 Ml 00 Oyl REASEALE A0 T8 e fro
dufratom whiick [eotrhgpondsiol twe atr i moore wasestats doNaaeing [¢26l Jrahsmission or

accordance with.sone e di nents of . the presen .
refi e o CoRRGNBRof s hoRE rnyo s Hilap Suorimce with some
entBIdRhé&Ht of RBe GREBMNIRRLHQ!) HRAYY Qvdittnd twb ath&oti R emore it is
for- a duration which corresponds to two or nore .
possibiss fast eachopf dhé regmeewhcatioansanagsiment anoduesetl0Pi ton listen for
ommuni cati on.. Lt shaul d. be noted that in.accordance .. .
cofrb et Bhlsohe ather Je oL LS Sk Rraldad R, i verity
thétytha\edrhinOgicktiun WhRpLNES arl alb®) k€ alokw That GBESIMH @hd &cond node)
each of the conmunication managenent nodul es 100 to
to vpdfydhatraghird gpynlia 1enedtesh s frarsmissen ot her nodes, for
exanpl e froma second node, and to verify that the
[0e ceardante Wik sprap sathedinzants off the presentahwentionain some cases,

at Q! gqger:n 5cr>1i|n irg Itipn%, BH6 dmcpr% dpee}lding communications may exist within the

network. Since, in accordance with some embodiments of the present invention, during
any frame only the communication for which the frame was allocated is allowed, a
priority scheme may be required in order to determine the order by which frames are to
be allocated for the two or more pending communications. Thus, in accordance with
some embodiments of the present invention, whenever a communication management
module 110 detects that a new communication is created at the node 15 with which it is

associated, the communication management module 110 may be configured to check



to verify that a third unit has repeated its

transm ssion. [062] hi accordance with sone
weedoasTemt s of the present invention, in SOMEPCHH2906/001339

at a given point in tinme, two or nore pending

comuni cations may exi st within the network. Since, in

accordance with sone enbodir@ents of the pr esent

invention, during any frane only the conmunication for
wilhitleth othive commtmicalien alahagement meduld | bverdthim ther hawotky whether

h may -be required in order to determ ne the order

S G &Y PRl FapimtalGhs, cOPRE (e the,gogy fame. In
acoBrdendee Relthn ®ne osmbedifht QTS thel pidSsent InGEEHK,dANE @ oWinhbhication

sone enbodi nents of the present invention, whenever a
mangaRanicaedHes Wdmngehe modeforfuviich apending commumigatian guist may

| ' LS a t npde {t.h which it .

o B S Bl IR orlobf "R el Al i
predefinbé priorfty gsuhentet and hedlolcutet thet Rematundiation Mrunes akcb@dingly.

management nodule 110 within the nefwork, whether .
VaTaE PTHIRY SRPTRSHAR TR ARd comfuRmRdimens lothseinvengion. may
indp®dmdrd @ny KX Swih FRIR -prég_énﬁgﬁfeft 458 QleWistinORE f&méongji&ﬁgtscheme.

of the present inveéention, the conmmuni cati on nmanagenent
Aswgutiensd Bboveatl: ¢dmemnuidatsoramandgententimpdulds ht0 may be configured

C i cation. exist. my together or collectively .
to R d0rg o ding o Forp SR ions to- SRt By @ specifi
setviden franpr Rdefbenalloditddokd tiis S&fieme Fgvekvet, | £C aleBtib® above, in

conmuni cat i on frames accordi ngg%ﬁ Various. priority
acerHaRRes Vafle fthewrerabrilimenis eibdki neesest ofnvention, each of the

- : i ' resent or . .
cob DARLARN e B SRRl KT oL B R ofication
onhge it respade adb awomnilidcatidABtEieat from 4Tesage Bh 200 g hesrdance
.gl%o ma e,.confi ﬁu ed to check for conpeting pending .
Wil PRENTRRGIBAY Ph-ThRtRiESAt ARYEHESN. Hifd cantiheifs communication
éﬁ . | 1 i . .
aBGNLER, AP 1T 2Lhangh e Lok, S0 peBEYSGe s e
peanissidih abmtyspadit it himepioessmiuriicate nvérdhe netevolk. o dcb@dance with a

nmuni cat i on nagenent .nodul es 110 be allowed to .
o RS D TR ASEAIR, AR e YR e e
pefOREUA R &ty fint BABhY RFcShRAThRaC&REF Ble HéRbdrkaRay dfply in respect

accordance with one enbodi ment of the present
of icAmaErietons diaingehnomnal wpktationcwhereas whild the netwerieseperating
. nfigured so that only one specific
- ﬁg%g hﬁ)s(,i %égl i%\l}gﬁxspéé rgerlﬁg l(s%g PRCHPT SRRmBg: e (?rﬁ%?]ier%’ dfgare aitofied to
tran@ninuvineairgcaoas oiviie threhsdiokk at Thel64R8¢ G Bndlbt heAnodes may
further enbodi ment of the invention, the rule whereby
CoORInIGERe Vel e angibee apd/oi wih her pentkel gitat wathput receiving
REisHbn biinkiiE; h Gk Ssi
reRgh o bk RDITLCALE Y O YKy R o e
fropptheaentoal unither eas while the network is operating in
ot her nodes, such as a service node for exanple, two
[088] Mor eccoaid@se awith akdryeembediments of the present invention, each

communication frame may correspond to a specific period of time. In accordance with
further embodiments of the present invention, the timeslots may be equal to one
another, and the duration of each timeslot may be equal to a predefined fraction of the
length of a frame. In accordance with some embodiments of the present invention, the
communication management module 110 may be adapted to modify from time to time
the length of each frame in accordance with various network operation parameters or in

accordance with other criteria. Also, in accordance with further embodiments of the



transmt communi cations over the network at the sane
time and/ or the nodes may communi cate with one anot her
wa@pa7os79M t h the central units wi thout receiviPgI/IL2006/001339
perm ssion or instructions (through an incom ng
transm ssion for exanple) to that effect fromthe
central unit. [063] In accofflance with some
enbodi nents of the present invention, each )
presemninveEwiam;, dire ivmbe ofaiimesiotseinplnded i eachs freme frngy be modified
el.i o f time...ln.accordance with.further enbodi ments
srfi i o BV SRS G IR e bl Mo equal
ne anqt her, and the_ duyration_qf each tinmesl ot may
(o6 Jesasoriencs ioaune FBGofimEDty 8hsrpresral IuRpHan- She gpparatus
100 n@RErurthe} BORES HARER- ML anﬁggﬁleﬁm%% kﬂg 3DN8n accordance
present Invention, the co ni cati on managerrent nodul e
withl Gommayerbbodians eef the pomerty irfvention, i whertegert ianeorhmenication is

| engt h of each frane in accordanc ith vario
res Sl e SpER ST iz e maRE o 1t UEAABH) topforward the
recRtR@r .dﬁtléi terthe ménsss 130 @&10%191 . Vitdriled, Ur NB®RT, in case the
enbodi ments of thepresent invention, the nunber of

cominrnitalon managagernimodulsaldl defeaminaaliet e 1vprived teapsmissian is to
PepelEbU o eelRslt i B2 0D SERAR SRR Bl 88 ey 130

- andfmdsh eayse ghe _bminimévatio® odule 38pjpatiaishist H0dammyt the start of a
further .include a nenory (a storage nmedjum for
- subseqppt e‘)‘m?@g@t_. & 2 @8 Br efRfic STHAFTI e P@%g}dmﬁlgnﬂ)g gybsequent
. r‘ I . .
G R e i Ve
cettan acdptl 6 generates mwannihentioacaidweidheiab dranemitibe pemommication

130 for t ofary.storage. .Next, | n case .the .
VR B R SGERER A e ealkb G Pr anpajeation (for
exhfifle! Sia6d ¥ Fhnle WRRATVES Aldchid 1t aBStheeafAhesicatidi€is currently in

managenent nodule 110 nay retrieve the data fromthe

effrethoihy cogonumentionymemgementhmodolenliti way ibsradapigd te t8mporarily

o.4r mt. the dat,a at the.start..of .a subseguent .
s e PR SFR, PhubhF ) 2ACkhont BaRai By for the
cotni@msdsbisgquent tinmeslot). In accordance with further
enbodi nents of the present invention, in case a

[065) tRedf&teMRAR AOWISIRA BT Mma8ONBURIG AL HbvARE IMBIIRS diagram
to transmt the comunicati on over the network 10, but
illygtrptienmef @adistobutsé networknin| whigh |the apragatpgin accordance with some

nication (for ex le. sinc ra I ch _was..
em%?ﬁ%'{geanttse t%x% prg%%} nERANR 1S ﬂnp%e fted. és %aq‘F O%{I}eyen:{ﬁodlments of

er conmuni czﬂuf on 1 urren

theepdegdtt Jinvdnkien, clhedisttiinaéd astwork 39€ saodn 1D diGe4,1443 fieyhich the
be adapted to tenporarily stqore the comrunication_in
appatupERmrcporigece Wil sone fepbrdiness 9E the PesgRicBvERiion Fray be

im&%g‘gﬂ?gﬁ: ﬁa(kﬁf?ciu&egﬁ g%atﬁ% fngﬁg ?gg kah(gI iaggﬁfaa%@déft A8 Nodes 320A-
320G. For convenience purposes, we describe below transmissions in the direction
from one (or more) of the network nodes 320A-320G to the central node 310. It should
be noted however, that the present invention is not limited to the management of
communication in any one particular direction, and may be used to manage, for
example, communications from the central node 310 to any of the network nodes 320A-

320G or from any node to any other node within the network.

[066] In accordance with some embodiments of the present invention, each node's 310

and 320A-320G communication management module may be adapted to configure the



illustration of a distributed network in which the

apparatus in accordance wth sone enbodi nents of the
wWEe@3memo10 nvention i s inplenented. As part of BOIBE.2006/001339

enbodi nents of the present invention, the distributed

network 300 shown in FIG 4, and in whi ch t he

apparatus in accordance w rl% sone enbodi nents of the

present invention nmay be inplenmented, may include a
cogmmnicdtionodeddd Goupldd ahqsbtor tal altopatsf a wetwomication efEame for each

320A-. 320G..For, conve ses, we .descri
o Rl TPn RS o RAVPH SRES (B AR S B ERE! atge or more of
thérafR}loff oft the frRefenollkwipd@s S nakaixddh sMde eBfidication. In
node 310. It should be noted however, that the present

aceqrdenceivoith yet fgher aophodigents of the Dreseabiavetitonpach node's 310 and
322 PySe ?frﬁxﬁﬂuéaﬁoﬁl% %@m&%" fr{og‘lH af_nmg lgeegi@e{p%& tc%algg?nﬁglﬁe the

0 nmanage, ni cat rons
cotreurietion ahodube eoupldd th@reaﬂ ¥o @Iﬁat ttlecorginvpicktichodeduld 20Asmits a

320G or from any node t her node within the
neWeORBP R SEY ﬂwrf? afctea?%i‘&r&f@evfrwﬁe allorsted pnile sempinigation.
t he present invention, each node's 310 and 320A- 320G
[06 BlHion il bustiagian prrpegRssae witbersiiae ha} the commyynistion management
m&ﬁlpg i WBFeatcﬁ%cfm g%tlb gﬁd @9&'3@0@%% Qhﬁﬁ%}r&? {oegllpocgf% a frame
alTocate a communi cation frane for eac
.- foma tcbmmtmttmﬂnk tabd tiapsmfedaioh hetwatmede (380A0;{hdatvh1ch is
r nore of etl@§OH;M the frame follow, ng

ne
addiessednfq j the  pential neapang o tﬁ@nte nRase cHd o%?eowdﬁlg to some
enfHolRhGRN G t‘ﬁ'btﬁges)éﬁi ifWhkfer 6 FeRk ShARf pdehe 1%9@8 Nfor the

i nvention, each node's 310 an 320A— 320G communi cat1 on
comnag@ﬂmnl nadedana m@ytramrmﬁthpmew comnpprdatigu aethe iest timeslot of

Q i cat.j.on.nmodul e co ed thereto a
o R BB AR Hante S RiosB i bt pmugication.
W Narthéd sdsubneMBad, Gbr Vhriblke rdabai¥e(fot leegaprd phicdl rlﬁs’cance local
conmuni cation. [067] For illustration purposes,

intgfferenegs §t¢sbether¢@mmm@ca@@mﬁm sedd B nearagowach m@mﬁ [destination
RN RS R 2 W

WltH‘Iaimet Smb@dlh&ntsr(ﬁl‘tﬁﬂmi‘éseﬁ ihvetiong bin® bk nmves of §0Ah@Ntbdes, for
whi ch i addresse to the central command and contrg
eXpORls: BA%PS VeI RFeE tp s FRUERBede ALRedss sYhighwre not affected by

the QB&I%.%HBH | VY eREd RMrecdME E%%gé@g%cm begh 11ﬁlskr9§ﬁfe ﬁﬂlg\?vses we

for the conmunication, transm
fullthﬂnaﬂmnwmabﬂleaiontrhmnéatlbﬂttrammﬁekldiy wfdeB20Aaineeceived by nodes

326hI o a’éﬁ,ﬂh bi/nct he}éﬁnce\/@n C&?)Hngr;n@gr?} gt% %}%engrg%%n??ngeg{mn the
coMMunRdaSioh %&ﬁg&néﬁt%o&ﬂ@rm'eﬁch BRYRd RbiviliSh@He ®2ob0§1ﬁi 320D
interference, etc,), the communication fromnode 320A

mayabmeenfigizeshia eanss ‘thm¢orm@gmpafmn woddles of nbdes(320Ct mds320D to
B8 e g e TRl B8 G pf B e afftea o

ﬂunmygﬁnmgmﬁoﬂne or nore of the other nodes, for

[068] In accordance with some embodiments of the present invention, two or more
(for example, all) of the communication modules within the network may be bit
synchronized. In the embodiment of the invention illustrated by FIG. 4 it is assumed
that all the communication modules within the network are bit-synchronized. Thus,
nodes 320C and 320D may transmit the repeated communication substantially

simultaneously. By repeating the communication the network nodes may cause the



exanpl e, nodes which are closer to the source node or

nodes which are not affected by the obstruction, are
W@Ri0g/05110 ecei ve t he comuni cation. For il | ustPEL/II@a06/001339

pur poses we further assume that the conmunication

transmtted by node 320A is received by nodes 320C and

320D. In accordance with som® enbodi nents of the

present invention, the comruni cati on nmanagenment nodul e
capimurichtiopf to Ismeadacﬂm'oug}n thenoatesri320C a"ﬁluhsBZl&Dcmmmuhieation may

SIS AR S AR TR R o 85 .
de3tifativh 5AE 8 10] ARIie $hAf(thehs nbi&sEis %ﬁﬂeﬁﬁl@& 8shffgked Batpeat the

connunlcatlon [068] I n accordance wit
copppwicaon dhete nede(Pr masnalse Horast ithe, commuruqaatwm and fcawse the

co%ﬂﬁﬁl:{nor?gﬂyl%ezgéel%heaﬁﬁ m&@%{ O(Fden? Huse Sasi! $€ 8 ' Ectotnglgand and

net wor synchroni ze
cantre] imiv8M0. dinshiolilduist apprethtéy; thdt Geedtding tb%oﬁ&?dﬁfﬂbdlrh&ﬂi of the
.all.the comunicati ngdules wthin the network are
Ingertiony & SRAG Hay ke Covﬁg%r 1 SRS 213D oemBNEIcsBeIDrGeglyed from another

nddeanigiiita Hgﬁeﬁ? REALGAmMORIIREH £3ktaeFH ﬁ% aNlel @l %gmeslot of the

S|nultaneous y. By repeating the comruni cation
frarae, wod komodwécatiay resaived beyreddhattimeshitiacndt do bprepasted.
through the network 300. Thiis, the communication hay™
[069]3 n"ﬂnutale |embogiaménto descvibedrabeve) edels comintiication alddeld Within the
conmunj cate with th destlnatlgn node 310
neg r?ﬁ%wect 3 FUBEYIiSER dyrnes ¢efal) trapg,gnay be configured to

reﬁ@a@fﬂig WorthtiGichtfReat ohd&rCaBm! Eh&%gﬁ&gﬁ tnﬁ&?&t? a{]l%gﬁ(:&)for that . .

may al so repeat t he comruni cati on cause
coppnuniedtioat i bnaccordrace eGthithest embodieredssof ﬂnatpresmnh dmention, in .

g 5507 S HSPIEE R SRR b ARt oPY s i

re€TRihER BinsHicatibg dufiMe fiiel Bdne . Qll&%ﬂﬁ 6B¥hab €orﬁﬁ1%fﬂcgﬁc5rﬁﬂ1ay be
to repeat a communi cation received from anot her node

cogtigvieg ta repeginthe pommenisationunl eashi timeslet followingetheupceipt of the

Fhriti nication
“rece %/agfé)ﬂbe onadrf?é% t&ltﬁ ﬁggl o %gr%lg%atmet o BEFEREIF it these
en[ﬂﬁﬁﬁjleﬂtm of ﬂﬁ mekatinvemnic, desanhtdtiohons, beet@ﬁi@mmed by each of

nic on nodule within the network, - whic
SCV%T e n%‘?ﬁ%rﬁ‘.i i CHRP AN Ch‘@ma acfé?m% fqr ﬂfme leh?aCh node

wlﬁgk} gﬁQ\ffleél{f elcdiOed GRS %B{rﬁ';%r\faocat e ?rhés%h aﬁl?l%ﬂ? Roviding an ..

subsequent tineslo
ingeaseuin ileanagnitude and qeadityl afithe siginthintshareplaeb (thé typidabresfilt).
the present invention, in - addition to the node which

[070] tIt atoalll bdeprecinted ihotevalthae aod 00 ndrd eomﬁﬂﬁﬁsaﬂ&hs(l&bmmdmg
. received the comunjcation during the frane all ocated

nflgRe ARG SPRLSTIGH adwx Po Aubiast tBedeéHH$t¥V§u¢1§@aGE18n reyelmashiead to
OSFRIErAof 1°Sh S l chphas o o
predent fwenton, Imorderctorinh@roe the ¢ipndl lhempditude and quality, and in particular
to overcome destructive diffraction, each of the communication management modules
may be adapted to configure the communication module coupled thereto to modify each
transmission or repetition in a manner to limit the destructive diffraction within the
network. Various techniques may be used to reduce the destructive diffraction,
including but not limited to, independently or cooperatively and/or randomly (or pseudo

randomly) adjusting or modifying the amplitude of repeated communications by the

communication module coupled to each of the communication management modules



enbodi nents of the present invention, a comunication
may be transmitted by each of several network nodes at
wa@:2@esmin timesl ot during a frame, for exanpl BCT/y2006/001339
each node whi ch previously received the comuni cation
transm ssion, thereby providing an increase in the
magni t ude and qual ity of th87signal in sonme places
(the typical result). [070] It would be appreciated
1lRowever, that two or nore communi cations coinciding in
time and space may al so be subject to destructive
[0@flf fARot asomentibndil abyve| @achriimgdet gomer ehb@limerts aft ther present
._conuni [ I n accordance\M§rlsone enmbodi nent s of
INY§HEOBy Bﬁﬁwng ﬁ\FsPﬂaﬁsinfraqSﬁn%rqale? £ GOMBPIRAEORHES SPgwRnication
mARE AN 1903hdyt ¥ ¢ @?5&/&&9 R confn UL Rodule 30
destructive diffraction, ach of the communi cati on
conplied ghenstat tore dmteamgrmydeb aluainig pvigidh,t the confrivgnicagiontreodule 30 is

comuni cati on d L.e c |l ed thereto to.nD
epf IR sERb st R Ao B s St Do oSty PG respect to
thél@f léiﬂéhtaﬁ@n Qi f[lief lﬁ’éﬁéﬂnggm‘@ﬂé Nhfintdh@nd eleM@idsmiAL cBSnunication
tec glees may be used to reduce the destructive

mey qlqe atheingasive ﬁ:@ﬂeg@ﬁx«@l%@ resgtving edmegnication module to repeat the
n I
L e S e

coﬁfmmrﬁcmmheﬂodmmmnl catl ons by t he communi cati on nodul e
coupled to each of the conmmunication nmanagenent

[072H uA&oidif n% t¢ Qdthé eAbBInRRtENht Pa@dneRO¥Rion2 $RIvthE the initial
to sone enbodi nents of the present inventijon,

trapgmissiRn Ry the cepaunidtion. dhe reoEiuBisatien mo@@}mfmc@sﬁzeﬁ may be

o JRSTRLER L SRROREIRY) JROULE, 1P S Bigy o w0 0

prﬂia:ltm'l'xfmbdt timesiby with er iwhtﬁblﬁnslh:gt rgde, pudsafsb g untll el indi€ion is
ion module 30 is kept.in a passive state. In

reckiYRc ﬁ%ahtaheomwéu%%@rl ETEPSAS! bt BT bR EPTIBIYEAtg Rodule, for

exhmpl “BSI the bhRfminiRlisHBdRIdsORs Qiatbd Svild ﬁ&&@'ﬂgcﬁaﬁemw In

mal nfarning the transmtting communi cation ulein
caschihe passnwecatioa meoduieyofalode R20Arie cenfigungl orpeat h catninomication

dul.e to at _the communi cation thout bejng . .. . .
0T aalsal ) onrtis AECTDisetn Srdie DieSkh i ingication s
re€Vaa HeCinhiA BnibRbAl Bodulé A9s8tiaRaGRHE hod 8205 A be conﬁgured to

enbodi ments of the present invention, fol | ow hg the

stapfepeaingthaersmyeicaipnofnd mey swiphute estendhy, modee
- comuni cati on nodul e of node 320A may be configured.to
[07 3Jpdat acchelapommwithi fatheo kmbpdinerntshef éhel ppésenthimvenidore once the

to a prede m ned sIo h or w t.hout
colsffupiitaisf 8 BEELEL F otns HC G fbathe ofpmbupigtan, mpdules
as$dealted Wah GRHBII (TBAADLID MR A %lé%hﬁguﬂébl t& Péﬂthet‘he communication
©comuni cation nodul e, for exanple, by t

at coenohiTeers brespdusbseaIsEioEd dhe deodiph oﬁdu@scogm@l@amn " In
acStdce! Rith some embodiments of the present invention, the communication

modules associated with nodes 320C and 320D may be configured to repeat the
communication at a predetermined number of timeslots (or up-to the end of the frame)
or until and indication is received that the communication was repeated by another
communication module. However, in accordance with further embodiments of the
present invention, the communication modules associated with nodes 320C and 320D
may be configured to continue repeating the communication if the only indication of a

repeated communication relates to the communication module from which the



case the comuni cation nodul e of node 320A is
configured to repeat a conmunication until it is
w0 eaas®do by anot her comuni cati on nodul e, oncECHUQN064101339
indication is received, the comunication nodul e
associ ated with node 320A mag be configured to stop
repeating the conmmunicati on28and may switch to a
standby node. [073] In accordance with furt her
comnbm@haﬁentwa&)tewtved,poegenhisi qasenifi e, odycedicatson relates to the
conmml .cat i es 320C and 320D, the

n,is rege ,
COIGHIMGR{00 MQ gih‘l ag%d‘ggg%ﬁ&ea ‘wi th nodes 320C and
0D ma e confl ured to .re eat he conmmuni cati on at
[0 ‘ﬁ ?%@0%65 of L SRS e ol t@% PrgSENtIBFtgN, BE noppber of
tinf R RALA YRthid &cﬁ%ﬁﬁﬁﬁﬁ&ﬁoﬂ”ﬂaﬁlﬁﬂﬁ bE 'E@@Phﬁﬁgg 5 a@brdance

t he pr esent | nventi on, th e communi cat1on nmod
thhstbg oiiaineal rmntbhr nbtostitBPS Gecasshr 20 @elmy ab@rmmnﬁd:agiuné’rbm any

d mb
of e RAECIPET (B TERRED 1 e B RS - Bt oBRRth O some

en@ﬂ&nﬁeﬁh@ Sthe Preski®t ihRGHEbN QHe HEAnatibie n§dHTﬂS|rl RigRbdsUT d6REmining
repeated by anot her conmuni cati on nodul e. However, in

thea@@@bqwﬁ dianaglotsinelydedwithmnseh cpmmusicsfion fameraaybg a particular

noli@ Jérgg@fcﬁ@ gg%@gf' 'e?&%gf%to R&%ﬁggﬁ?gﬁ% %&%{Sﬂ( V‘F&r@xample

ther @ersaﬁﬁudmgnddaen@om poraaihd and f:orttftﬂ wait] §n whidh cadel tie miimber of
. a peat ed .conmu on relates to the comupi cation
tingesloth do PoriAITh ﬁ%%mm%wnm&weewv 7, dedgrogiped
acdddizhcE aSfh | thel ynhﬂgéxcad étﬁ oAb ©RedeQsal
comuni cat1 on nodul e assocl at d V\f node 320 [074
commuagritiog dmpe anytdf the medesrbo diiome at cerpin gfmlppmfeﬂc&ie‘s within the -
Il nvention, the er of timeslots i.ncluded. w -
netebF % oo iiad GHC Frufhl i O R PO ROty b8 any of the
ottRe HeSkRERInWhE Refwdtk,h RHTEH caveBRMmudlber %@@"iﬂefslo% be included
necessary to deliver a communi cation from any of the
withitl @scammpnigatidne fir@e ek bsoieéﬁrnemd imesepndaneeievith the minimal
r resent
fELRF RORR L AaBaR, TR AR Lo B FgR TSy of the nodes
withéxt Semietward tb ey f deesth@fnddesrasthot theindohertied fivint Hicertain node
each communi cation frame may he a particular node or a
or ZHNR- 95 APdesta R sertpigaede P%YOBRSE’Q@@S any node within the
network. For exanple, the destination node may be a

[0€RnTHha disshssians ety relg¢ o, 2 $qenewio whereisthe numbenofitiraesless to be
1ncﬁﬁdgﬁslzv%di21t gc?%b %(e) (flrr]ﬁjcgg (g% ; ciml;ln Cgs %efeszr}?ﬁl %atﬁ{:c%?cﬂgnrcg TFith the

mxﬁmﬁdb afuntifer € p&ictitib@Nsecogansmadlived at@ni@ficAion from any of the
comunj cation fromany of the nodes or froma certain

NOogEso(pF I i §edaify §reim bf medsRrwidhin e RewORoimiNcosBand. and
coﬁtﬁ(gel oth uﬁb@v vé tt ﬁlﬁuﬂeﬁ 'ﬂ?)?éd %tngg%é% cﬁ aBVe Oén? hpresent

des Withrn the network casé
inveotitaeis rmfc 11tm@sﬂ1 dtisrespecheltiwmlldibebadily apparent to those of ordinary

iver a

skill in the art how to modify the embodiments of the present invention discussed below
in case the number of timeslots to be included within each communication frame is to
be determined in accordance with the minimal number of repetitions necessary to
deliver a communication from any of the nodes within the network to any of the other
nodes within the network or from a certain node or group of nodes to a certain node or

group of nodes.

[076] In accordance with some embodiments of the present invention, as mentioned



within a communi cation frane may be determined in

accordance with the m nimal nunber of repetitions
woe@essaly to deliver a conmunication from anyPOFf/1120e/001339

nodes within the network to any of the other nodes

within the network or froma certain node or group of

nodes to a certain node or’é?dup of nodes. [075] The

di scussions below relate to a scenario wherein the
abougrizech Ghmeimaysinglusle taqorbia?tcbmxilllasﬂdmn‘nlvdrtoﬂi itmeshdh As part of some

R T e

eadh COMIAICEASA BAmbT r@é(}l Bé‘&eté&fmlh&ﬁdlﬁlﬁiéeﬁle Gﬁlﬁlaﬁizﬁ?ﬂ&h%f the network,
certain group of no within the network to the

- asvgthhgrigsaihgd do sreets datwltbelwmév avillibe fgxﬁmnd@sqs@ed beledy, as part
0
oftiﬂﬂﬁ?reégﬁborﬁﬁp%ltg %?gléegg%%(e%t ln{nnag%gﬁi, d‘[%lg gmp(aef;%vfrﬁgbléra% ta esﬁ]({qs to be
int¢lodddhas eaclf fianti rayybs Kivhdmically hedjatdd Hanng eheogédition of the
t he enbodi ments of the present invention discussed
neffEptkw i n-.case the number of timeslots to be | ncl uded
wi t hi n each comuni cation frane is to be determnined in

[04€L dredarsies ininow made t FiGal whishoisra Bewehasieillustrasion of a process
- of Qf‘e@ zlzlﬁ%lﬁ tﬁe %ﬁtér\rg@{ t\}\%ﬁi&w% 1351*18{1%6 % ?RMJ tlE)Iq %rame .as.
paw dsfhsamet étﬁbasthtmﬁfskofouhe fpr@emmn@emﬁcai NThe geocess of @été)fnﬁfung the

certai.n _node or group of nodes. [076]. In
L EEREToR D e SUFHARGI B aF LG TGP HORE B Hiebting Sach of the
cohIMEIHAi8A mAs o IRt f@tl Mfin (1t %Mﬂ(mug@aye 4 PG A rfting a

predet erm ned nunber o of sone
previsiothl memter ¢h) ph @nme@eNts (b}wk rﬁl()b)n Tlletmovmotlalahumber (n) of .

TN PR R i BEie B P SR P, g may be, fo

exhidplel dtdgzahined i8fo &R &Qh%ﬁiﬁmﬁﬁca%h'm %&&rm&@dwmn the
greater detail below. As will be further gescrl

nepyEgrisw Hoggevighrthe presentrinvrstion iboeli limited inthis respest. eére accordance

w58 P d kD10 e AP S TBR! B0l s o of

tingistdtn® Hehsed perydiei sQBsthhaﬂb emal] Mlékam{)l@ﬁ%\}o Reb@ecdGRovide an
s now nade.to FIG, 5, which is a flowhart

efﬁ‘FIFIE}erPEﬁ’PPloHl eAse 0Ty Gewaall Bemper ehFAPATIHePS: Wenaidebersowill be

d1§ch§gé§|bgfc§7v tip tlpeengfoggléﬂ? ﬂuin?elag@ %F%ﬂésq@tts '19 @oJ Elﬁgﬁa to ?.ﬁow the .
part of sdne e ment s present i nvention

m]prmaietmsnhwf ofl e¢petinions neretdaey tmdﬁarer af canmesitaiion ﬁmmlmy of the
i.ncl ud |n eacgframema e'n btv%confl urin

nog?s YHe (,Unnu 'y gP‘F R lugy W tR%PYf%PH% number of
. tln%ld%@fokbé fchlde@ ‘%ﬁﬂxﬁ)eﬁ\xﬂﬂ %H%rddﬂlﬁil# %d?&néht@d ﬁﬂ‘dﬂsﬂt ¥@loe enough
unber (n) of timeslots NtS (block 510). The
foxpmgwmnmmatlmtﬁo@acl(mde@fmanowesl ots Nts to be i ncl uded
in. each franme, nmay be predeterm ned, and may be, for
[078] Once the communication management modules are configured, the central unit,

for example, may instruct one of the nodes to generate a communication and a
communication frame may be allocated for the transmission of the communication
(block 520). The node may transmit the communication to the central unit, for example,
and if necessary, the communication may be repeated (by the source node or by one or
more of the other nodes) at one or more of the N timeslots included in the frame (block
530). At the end of the frame allocated for the communication, the destination node

may be checked to determine whether the communication was received at the



exanpl e, programmed into each of the comrunication

managenent units within the network. However, the
w@e@3msmo16 nvention is not limted in this respPCI/IL2006/001339

accordance with further enbodi nents of the present

i nvention, the provisional nunber (n) of tinmeslots to

be used may be substanti al’r§osrml I, for exanple, two,

in order to provide an efficient protocol in case only
destingtivon hoduidtpaug tfe allygeted tirapms (at ©na @édh@thsAhnvdwﬂs of ¢he frame)

S bel o i f the provision of . ...
b oo Fr P Blsnisaipord h 454°e Rt TR o Rt ithin the
nefvRPR bbink @BANAEE 88@ WAL R El8lihatRh oF tBO BoTHMuERE AN bMOME node

any of the nodes within the network to the command and
is thomgentedl uniti t , the provisional nunber of timeslots to

be i ncl uded nurrber wi Il be gradually increnented until
[079] @iz dceorgencenceith sbwe embodimenisndL abé qmeseot rivepbiont sf it is

oS3 B L7 B, B SR S ) S ision

nofRYuridSthé HBbcaRIEffthe (AP OFRR N OtiBBE166s D EhePframe), the number of
comuni cation and a communi cation frame nmay be

timagslogscter bel inddpdednian eachname SNcomarfber mreemmsﬂnbﬁ &t prgfetermined
T
Rt BERbra B sRRFI TR AR b, PRI SR 98 o more

of tHeecop@niin edt bat haihgegnimodwipeaithih thbynetviek $ﬁmhﬂﬁ1gmﬂ)&nay be
or by one or npore gf t he ot her nodes) at one

copfEurHbIONEE I errh EEmerih HRRRicd WmbHoTHRIEHON (laskiool). Blocks
52038) d%tbet a%Hj%&fr éﬁaﬁ %V&r %{195 @6191;1 5‘[1{)1 & ret(:jelved at the

conmuni catl sti na node cke
degtmatomnode (aizatthe certtfaé unrbhdmmgcthe laﬂmcamisfrmc:e Tae dommunication- -

thedestl nat i,on node dur| the | ocated fra at on
SRS KoY rre SORE Rttt dber of
. tinSRRYEMLED R iHRASAS: antﬁbﬁ{e dtheesct xgpcﬁtectﬁ&%f)ﬁ land/or
unit within the network being configured and that the

- acepading teafurter ombedimentsmfithe inyeitéon, theqentmhenieasiva meduldsamay be
SO rre

upé%%%%ﬁf‘e&@ﬁfﬁf by chBg AR BRI Fr i BrOTT |

t ed at bl ock, 540 t hat. the conmuni.c
1ot HeTutn & somn SppAen ot b én\mlpﬁgfftlﬁg aitersitagdg block
54b rtl%[mhé @émﬁﬂﬁlcﬁﬁoﬁ s Meivdd R ThO UsstiRbtid Bodd @ig the Mlocated
nunber of tineslots to be included in each frane Nts

framey alpgedefined member ob pufferptimedote maynbel addadbter the mmmb@r (H) of

hat N 5
tnfR Pt AR v fs Rl S g R i B0~ (o
+ MPEURFES (BbENISA0Y, herdn efewosrimhitatistdl infifiagérhdnt niﬁMdllil@s within the
configured to include in each frame the updated

nefyyork mpysheotantigredcie ieloyle ipp diare o puwer il Bétlr%eslots in the
a!irfe%?ﬁlg gvtg%/l{e{tfhﬁ VfhoiiiCardl befd Te%ﬂyeki éah?s et ?{?ﬂ@fﬁ&{ ﬁlgllﬁ‘oér m) of

recelrv tion no e cen
buffert fihedlets (blgck 5&0)al | ocat ed frane. The comTunl cation

[081] Reference is now made to FIG. 6, which is a flowchart illustration of a process
of dynamically updating the number of timeslots to be included in a communication
frame, as part of some embodiments of the present invention. Initially, a request may
be received at one of the communication management modules to allocate a frame so
that, for example, the communication module operatively coupled to the communication
management module may transmit a communication over the network (block 610). In

response to the request, a frame comprised of a predefined number (n+m) of timeslots



managenent nodules within the network may be updated
with the new nunber of tinmeslots that to be included
WO poog/osTmoTuni cati on frame after each update theerOf2006/001339
and/ or according to further enbodi nents of the
i nvention, the comuni cation_nodul es may be updat ed
after a setup or a confi gurétl "on process i s conpleted.

[080] According to some enbodi ments of the invention,
Ng.f inchuding g eselecteidnaenber 61) oufk figigtonah dimeshes Nis and a predefined

ce| ed at_the in
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whi ch the communi cation was received plus the
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[081] Reference is now made to FIG 6, which is a
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bl BRI B GEaDe [ SaT B G PCHS OF o i gaasiop anit and
otRQHIHE G hinGRe ARGKIE nﬁ?@e%ﬁdv%%lye GRP 1 18fks ttﬁe tc@ﬁral unit, being a
comuni cat i on nanagenent nodul € may transm t
mastanToRY caniroh comerunidagionse tidhitk ﬂ(ebheiwbrlﬁmt) mal}n be configured to
r anme

. t
anl R R st oS GRatich AT RS Bhie a Gerigin frame. In
acs@iackedinsirhe Embﬁdm%tsf dﬂtﬁé Pﬁe@éﬁt 1h‘ifdﬁfﬁ§h OfnScablf h%oﬁtﬁﬂn@cauon

predefi ned nunber er tineslots Nbts, may
wag| 10b Eeperigd @b Iﬂ%?cﬁelmb}lmt ﬂemg thenfsarao Aflenatadafor dhe qumuewatlon
r d at | f
the AR hiEpled RelER. WE flher O AT SRD Ny
prederammivied atuindier (for ieksmplesby bad)i i, blédke mommnn@yabe @é’peated In
be repeated as described above at one or
acEQTHARCE WG sprae m@omq%e’atherpr@%t FIVEREO, losiR Géﬁcf)SO may be
re}Léa&:a] urff1€he0 hﬁl d}ﬂlﬁ?&@% tthgn&i,ﬂjcrgl ﬁﬁ_\ttcﬂﬁm the frame
destination no I C i s case, cen
aHoaﬁ@iﬁmnhcdmammmntMQMMed to detern1ne whet her the
comruni cati on was received, and in. particul ar whether
[088ie In crvardineat wWith stase eebedivedtsdefl ihegprbdeat filli\&lﬁﬁom[lirﬁbase the
was al |l .ocated for the communication (block 640
COpHHction rf?treﬁeéY/edoét they cepfral Wk dudpg the dweR O@aéed for that

coﬁﬁf{ﬁuc%ﬁg es VVI t&rﬁn :ﬁfbﬁ ﬁl.%@?&bﬁg?og . L& [E tor 39 central

ot her e ne ave ft
unifnimay. déifhmmne twigetioernalt ahe dmictiondletimgslats were used to deliver the

communication to the central unit (block 660), as was discussed above as part of some

embodiments of the present invention. In accordance with some embodiments of the
present invention, if it is determined that less than all the functional timeslots were used
to deliver the communication to the central unit, the number of functional timeslots Nz
may be reduced in accordance with the number of redundant functional timeslots (set
Ngs to n-y) (block 670). The communication management module of the central unit

may configure each of the communication management modules within the network to



master, may control conmunications within the network

and may be configured to anticipate the receipt of a
w@orrmasioc@t i on froma certain node during a cePCHIIR006/001339

franme. In accordance with sone enbodi nents of the

present invention, in case g conmunication was not

recei ved at the central unf 82dur i ng the frane

all ocated for the comuni cation, the central unit my
alloerte Gnprihat prntnvizeds Gt theatuimheabf tineslsisgs sedtfadgustegd) frames

iniGRE A TS PB bt TondHEEE il N RSGnnE 16 further

enfoBREENE Bf ﬂjeofnvbﬁlﬁ)rp HBS @Bitrdl MG HnhP be dﬂnﬁghﬁd%ode@éﬂnne that
may be repeated unt|I the conmuni cation i s received at

sopge OF ether Ameglets idupi digmehard rameeded) desadediposr at péurality of
ﬁW‘tlSﬁ% ke%glf‘ve% %gr%]atlgng b% 518 ﬁﬁ@g@? o\fwat iﬁlarﬁg %r efz?imple when at

esen I nve

leszbavEHHIR Atuinder oﬁcdmmvmmtwmﬂehmﬁd@ﬁlrem& aduhe Béhtral unit
the frame all oca%]ed for that conmuni cati on,

Wit RS P?ﬁ‘Pdnﬁ Agenbaie PREBUICESVED ﬁor@%aﬁﬁnb@forsfth% sad of the
frafnfe) i &lcottiinte Wi yﬁlﬁﬁéﬁé’ﬂ%ﬂ({ﬁlﬁe%’r@ BEﬁfe iFdntiollSihk lé@ﬁttrélqml (as an

timeslots were use er the conmunication
exghplegmay balconfigured tl ock 660), as was di scussed above

" as part of sone enbodi nents of fhe present invention

[084] aceocatdnece with borae embedingaitsefths mésehhﬁwﬁﬁﬁmf, if however at

tion, if it e e ess than all the
blqef 0, b e dFisemingd dhaang 3&@%&%5@&? Wefused to defiver the
. coﬁﬁmklsﬁ‘ttb e LR ﬁﬂeuﬁl?nfh%ate il icatldde nfAHARG enP T module of the

functional timesiots N may uce |n accordance
, cemr'cﬂ hinit meayrhendoafigufed te datnriamb whetiet bonail moreneshobefi¢rsiheslots

bl ock 670 he co icati errent
il ek PV E s Gabion Wiy ST e B o Ak peibal unit
(bIGEIEH0). C 3 ia@EbriRNBIRIE fﬂlrtm}déihlﬁﬁin’ﬁfeﬁt@'df thB§r&@hiveivéntion, the
toal |l ocate fromthat point onwards (until the nunber

copMUniqRigh Bragagemang modatq afsheenntial arimay elcoufigged bedetermine
onal S
tha%\gdc 0 r%elerﬁ(g ﬂ? rg??‘?ﬁrt%; an %glc e%e n%eél thg)f &et Vgr ﬁl‘{ﬁv%on Blr]}l Catt‘%’eto its

destnatio@lf thecommRmidatior @mlfebguédadt the déaimarion deribdahe SO buffer
of the timeslots in a frane _are unneeded based_ upon a

timaslofs)| jIpyacgprdanseniifihcsame smbodivesnise af dbsrpressal Bureatien, -if the
cobB5pEof ol Akl GIABLE b0 Aol et s

cer t aln nu
were aeddv td delivet hige cembmalcation tto fist destinagiooptite mimbgresfi fudlctional

- . of time have been receiv some bef ore e e of
- cinfoty P ACEEHT GeCoWRRST b CHe POBRBOR fenbdts imesiors
usdd8o| &é’lﬁi‘%% 1108, cdhRueRBiSR toURE t ddsBRatRRA ?S&”N )to”ﬂél‘x)be The

configured to [084] In accordance with sone
comirbwitiatiemt masagenhrnt pm@@h ofnvibeit central i it oweayercaafigure  the

corinimr%%clag?% Ii%%lragelagré dmtogulg {)g agfetv%ri( {ehge, gCL)JIplg tolro rha Iof the
communication management modules within the network) to allocate from that point
onwards (until the number of timeslots is next adjusted) frames including the modified

number of functional timeslots Nis.

[085] In accordance with some embodiments of the present invention, if it is
determined that all the functional timeslots were used to deliver the communication to
the central unit and that no buffer timeslots were used to deliver the communication to

its destination, the number of timeslots Ny may remain unchanged (block 695).



communi cation to the central unit, the .comunication
managenent nodul e of the central unit may be

waeonlziogioned to det erm ne whet her one or nore OPCT/HE006/001339
buffer tineslots were used to deliver the
comuni cation to its destin%%ion, in this case, the
central unit (block 680). I'm“dccordance with further
enbodi nents of the present invention, the _

[08Bhmin pecerdasse ruita g enhodimantnfoft the presentainventiian, for the

' t ] butfer (one.or ..
ol SRR B AELEET GaboGh B! ol fHGuRF apiusted
ortnot) hay begicludad irotheiffaniddllartinl £edrh@nicatisieeail MBS n@hber of
.t%ﬁ destinq&hqﬂ,during one of the buffer tineslots. In
timeslofy ipbrcaclidedinegrh rams deindtesied of the present

igvention, .if the communication managenent nodul e

[08éL eVhilaesripinafeapiis of thipiwvestion have beerrillugtraied end described
BY he. jcation t.o i its .

b A ooty St NSO TR R S Bl vt gy o
thosecskileeinihetle an. Edsohd@ficre, 1 Behuddeestoudriar thef agpegded claims are
. ?uéf r tinea{otﬁ used to deliver the comunication to
njepded ooy eaali Bih mapedifipgtiogs and shangevasighivithia 4kg Gye spirit of the
invaiggenent nodul e of the central unit may configure

t he communi cati on managenent nodul es within the

network. (e.g., sonme or all of the comrunication

‘managenent nodul es within the network) to allocate

fromthat point onwards (until the nunber of tineslots

i.s next adjusted) frames including the nodified nunber

of functional tineslots Nft s. [085] In accordance

wi th sonme enbodi nents” of the present invention, if it

.i.s . determ ned that all the functional tineslots were

used to deliver the conmunication to the central unit

and that no buffer timeslots were used to deliver the

conmuni cation to its destination, the nunber of

timeslots Nts may remai n unchanged (bl ock 695).[086]

I n accordance with sone enbodi nents of the present

i nvention, for the subsequent comunications, the

nunber of tinmeslots sel ected above (whet her adjusted

or not) may be included in the frane allocated for a

conmuni cation until the nunber of tinmeslots to be

included in each frane is adjusted. [087] Wile

certain features of the invention have been

illustrated and descri bed herein, many nodifications,

substitutions, changes, and equivalents will now occur

to those skilled in the art. It is, therefore, to be

under stood that the appended clains are intended to

cover all such nodifications and changes as fal

wWthin.the true spirit of the -invention. CLAIMS: 1. An

apparatus for nmanagi ng conmuni cations within a

di stri buted network, said



apparatus conprising: a comuni cati on nmanagenent

nodul e operatively coupled to a conmmuni cati on nodul e
waowdoiosrothe di stributed network, said conmuni cRCT/Or2006/001339

managenent nodul e bei ng adapted to allocate for a

comuni cation within the network a comunication frane

conpri sed of a predeterni neddunber of tinesl ots, and

to configure the conmuni cati on nodul e to repeat t he

communi cation at one or nore tineslots of the frane
CRAINBYt ed for the communication; and a synchronization

rmdul e adapted to synchroni ze the conmmuni.cat.i on. nmod
A R T kLA e 4 A R T

aﬁpla%uglc%h{ph%ged network. 2. The method according to
im1, "wherein said synchronization nodule is

ad‘amreutucajlosyn@mgﬁmezle mbdule coperativebt coupledbdal @ osintriunication
ul e

ﬁg:{ﬁ%‘f Watﬁle {&ﬁéﬁ@gm n| i (%Olrngrﬁgnrgg n; Iirllgrllagement module

ti r@ﬁigOtaﬂaf;té@ sy nsiidcary zef anblﬁiﬁnﬁml GathirP NthED Rk a
and on said at | east one other comruni cati on nodul e.

3. wm@wa@aﬁ@%mreﬁeﬁ g)ftad)r@d%mmed pBbai of tgaMDtS and to
Sy%%ﬂﬁ%%u Lol dd o{rfli’ﬁ?rég 1'n§dlﬂg E)gat tﬁ fb,&{‘na%nt ﬁgn ne or more

he co nica e an one o
c ortimsslotad i thmframdlallecatéd for hies appatdtatonasaedr di ng t o
claim1l1, wherei h timesl ots are equal in length_ and

& SR hEiZRHPR Ao bidde syBchionze thet commireptionapedus with at
of l&d%?oﬂe%ﬂér@oﬁﬁmﬁnédt‘ﬂohn‘f itﬁﬁ’l OBist{HanER: ng?wori;he

appar at us accordi ng to. aim1l erelrn sal

t . .
2 PR R AR, %&8 i EoERRLERIE podule is adapted

on nD
tocynehroiza theaormamhurdcsionrmodile vmhrmki aitisasd bné otlie@BBmmunication

suhsequent to the initial transm ssion of the
me%ﬁﬁu cathasger g0 ¥t thspsemmyuicaeon lmmy and deqitimaslots are

syWBIB6RIZ8d S AhE OFBHALARLIGD ABAALCIRN o 0d eat' fbast one other

adapted to configure the conmunicati on nodul e
conmawrgeationanawele. conmruni cation at the first ti mesl ot of

the frame all ocated for that conmmunication. 7. The
3.affparabastacawodiing tb oclaingiIN wherelne sAd nsydairdnization module is

cO ni.cati on managenent nodul e is adapted to
adgBlid g sy Cp PRl ﬁ@iéa@ g least one other

coniiteathgtecei ved during a certain franme at one or
nore tineslots subsequent to the receipt of the

4.0?%"&815&%& 9&bording to claim 1, wherein the timeslots are equal in length and
each of which corresponds to a predetermined fraction of the length of a full

communication frame.

5. The apparatus according to. claim 1, wherein said communication management
module is adapted to configure the communication module to repeat a communication
at one or more timeslots of a frame subsequent to the initial transmission of the

communication.

6. The apparatus according to claim 5, wherein said communication management
module is adapted to configure the communication module to transmit a new

communication at the first timeslot of the frame allocated for that communication.

7. The apparatus according to claim 5, wherein said communication management

module is adapted to configure the communication module to repeat a communication



8. The apparatus according to claim5, wherein said
comruni cati on managenent nodule is adapted to
w@oenfiogige t he conmmuni cati on nodul e to repeat BCT/IL2006/001339
comuni cation up-to the end of the frane allocated for
the conmuni cation. 9. The apparatus according to claim
5, wherein said comunicati" eq’ﬁ'rmnagerrent nmodul e is
adapted to configure the comunication nodule to
regadpasedurageoientain irzné enongpringore tipresldést subsriquent to ithesbeipt of the
or._unt 'tJ an indication is received that the
ggﬂlﬁﬂ?ﬁ 8t on was repeat ed by anot her commruni cati on

ule, other t |cat|0 nodul e from |
& DB A Gition, POEER S0 GriFHgation Management

mERRNEiPddaBtea 36 RbAHifte ke SdAnthidati MRLENE t& @éﬁéat a communication
conmuni cati on managenent nodul e is adapted

urciorthé end of thér&rame mhineatedifor dre sppuiningcational t er t he
anpl i tude of each repetition of the conmunication. 11.
9.TR&e aappa'a‘als uscaliny ¢t ripitnoS.civabmid saidh@nehtnisatich management

ati.on nt nodule.is fyrther adapted to
i Brpcfgted 3 CRAAT G SUBTRBIERiN HHe £ Serem & o Bication

URtoGOTEI B AR d O e ADILr WIS £ ThattalibR e hgvdd HLERE @&nﬂﬁlﬂfcaﬂon
t he ‘communi cati on managenent nodule is configured t

wast rdpeated thye argtheru aoatintsation duddale, cothert 8en by a commmucatlon
from ot.h er nodes wi t.hin the netwrk and
mééﬁgﬁ%bsle 0%%{ cgﬁfﬁlaurfl?aalr?gﬁ?'aﬁgfzceﬁ‘éedby t he communi cati on
ul e associ at d t her . 12..The  appar at.us ’
1058 ABpAGRR A i 15 clAifaemarAoicin H9¢ o tEet g management

méBNQ G aRPpted R Bicue BRaREAudiOatiofBbAuIE Ro taﬂ@r the amplitude of
|l istening node for a predeterm ned nunber of

eagh papstiéarsof thecommamigpier.at us according to claim 12,
wherein said conmuni cati on managenent nodule is
11aafh©tapﬁarams resneidng o tchedml 6.5 tvbereing said dendouniogiiomt management

ol s e sePivr oo oo R R4 o tinam Fgrssion of a

coviiréafional £hdC ORMRBINC ahirR3 NROANGERAL MM &hé S communication
adapted to tenporarily store a conmuni cation

managersentt medfulbylstmﬁgum@m gtilizeo therpelumenighfide mddule to detect

RS JRERSoL i 8! SO bRy FoBouns

trankBiseidh by ﬂﬁdﬁmrﬁ@h@btﬁ)ﬁfﬂ%dmﬂ@@dsb@ﬁe@ﬁ{é?@ﬁﬁﬁ nt nodul e
is adapted to instruct the comunication nodule to

12 REAppdrik@s %@%fdﬁigcﬁt bl@ﬂn 1 aRdRtdid @Mdonidienication management
comuni cation nodul e only in case noi ndication was

meddeisy edpptrdr fngernaia ini the distaningmode thiae priadetermined number of
s5Quni cation had been transmtted by another
commini cati on nodul e, other than by a conmuni cati on

13f"i‘ﬂe apparatus according to claim 12, wherein said communication management

module is adapted to remain in the listening mode during at least two timeslots.

14. The apparatus according to claim 11, further comprising a storage medium, and
wherein said communication management module is adapted to temporarily store a
communication transmitted by the communication module while the communication

module is in the listening mode.

15. The apparatus according to claim 12, wherein following a listening mode, said
communication management module is adapted to instruct the communication module

to repeat the communication transmitted by the communication module only in case no



fromwhich the conmuni cati on was received at the

comruni cation nodule. 16. The apparatus according to
w@b@mos®s) wherein said conmuni cati on nanagenePCT/IRdes/®1339

is adapted to switch to a standby node in case an

indication is received thaté? communi cat i on

transmtted by the conmmuni C 9on nodul e was

.transmitted by another communication nodul e, other
indicaHon eassigeRtved during hentistening firodm thiti s comenunication had been

i ' recei.ved beyond redefi ned.
TN 67 R SRSl o s, S4P PP F on ot
frofmewleich tieadothreaiivation Gadsireseived kR gRMERmIRedHod hédule.

adapted to select a nunber pf functional tinmeslots to
1OeTHeNgppah@s hddoflis® MBNeIAALS, ObhdréiiNRid BoRERAIAARE $hanagement
Wi th the nunber of repetitions determned to be

mogylgily adpptesl i@eswitelrio targsandbymadedatchsman mdicatienty miceived that a

Lt s _accor.ding to.claim.17 rein
c4fihipichfn EiRRRREETIS ARERCIRR e s e ubbupE S Shoter
canmatmidstionn neodude)Noithee ahirofhd redfRmaiioaC hivduRUAREE Which the

functiopal tinmeslots and a predefined nunber of buffer
CQUURRRICHIAD Wi 1eFeiKs % OF Reyond gdrerslinpdEnreslos of t he

frame, and wherein said _comunication nmanagenent
I'hdds| @rastusdageoeding do sdaimcl, wherei shidr carhmfinivetidm menagement

j e.hnel u [N 0 icati;on frame in .
mblTE Sy Sl Bl oo "of ARIERL, eS8 b Pl ed im o
canombsicatguirarael it acabedinee fwithhthe GRMBER o€ aépedifioh® détermined to be

central uynit wthin the network. 19. The apparatus
Teg %{tﬂidﬁEV?rGh%F%W?tl%t@raéieﬁt@%- comuni cati on
managenment nodul e is adapted to adjust the nunmber of
1§. Jhe tapapratustachesiing & cloimd T, wdietrie daidncemuonieativr atanagement
' R ] that the . n er_,of .
mbB R, ApaIE bz AELAELAGH o) Bahnes BRI Er shfupgional
tihesdots end 4 ptedofindd mankbdr oY bufler thiedstns &hhewé eésclGhiRbEkeslots of

h2 . The %gr at us, .accor di,g?gi@to claim18, wherein said
(5 i Y PR FOmERnicRbien  Teanagesenipednle ds adgniest o select
thé NRmBersgy flﬁlt)ﬁ?ﬁm RISk fbl BBShAhded & e céxﬂfr{qugijc%ﬁ?x# re}irra%le in

conmuni cation frame in case one or nore o
accondadeowith ithe muetbet of depetitions titterminndnioibeateioited @ déléver the

desti.natiqn. 21. A net.hod_ of panagi ng conmuni cati ons
co\ﬁ‘?‘fﬁl?ﬁlgngf’ gthl%fﬁlt“@ge‘Y* Rl,et"g‘gf%d met hod conpri si ng:

gbhé synchroni zi qg a first comunicatjon nodule within
15 f8e GPRARUS ACEFdHig: toFiRIpilSh “hersir sAid eommunicatian pignagement
m8RAYE A B LBt t Lkt %g ﬂlﬁ&i%%i‘ ti%le%l%‘t:saw BY iftluded in a

conmuni cation frame conprised of a predeterm ned
couniyaeation franreisl eass itfiodetarndoetthat thattduarbet bAtimieslotsaedpéired for

ransmtted by.the first communicati on mmdul e
deilvermg%e commuyucagon {o the central unit Es above or below a previous number.
20. The apparatus according to claim 18, wherein said communication inanagement
module is adapted to adjust the number of functional timeslots to be included in a

communication frame in case one or more of the buffer timeslots is used to deliver the

communication to its destination.

21. A method of managing communications within a distributed network, said method
comprising:
bit synchronizing a first communication module within the distributed network with a

second communication module within the distributed network:



over the network; and configuring the second

comruni cation nodule to repeat the conmuni cation at
wor@7os79nor e ti mesl ots of the communi cati on frBOEIL2006/001339

al l ocated for the comuni cation. 22. The net hod

according to claim 21, wher e'ﬁ said first second

comruni cation -nodul es are 's% throni zed, such that the

gglm“ru,ni cation frame and the tinmeslots are synchronized
Ofatimefa GosumupRigatinacizarae eempiisedodtal wadetertineknurger of ieneslots

¢ . : L ai wh . . £ I
e aeconngedt a3 B Sanmiitth unG B BRPr ek Todute
t heowe denetteaorkywimd cat i on nodul e to repeat a

%{%%{ni cation received, fromthe first communication

ing the, AeoBfl CAEFEINIGaeR moryledq sepegtithstcopgnumhieation at one or
r ecRbRitifEs sl gfﬁﬁ'EHHﬂﬁlﬁﬁé&itiBH frfaﬁfé-allﬁbeﬁe{'ﬁ}r'%ﬁéjc&&rg&ﬁg&[b%.
I e Secon

to claim 23, wherein said configuring

' [ I e he co ication ..
25TERBEERL S0 6 0! 217 ek, ST, 8 hyunicaion
—modelesnct sfnchivaidedanechathbothat @thrhoficite SeAB4AH R HiBRslots are

or,until, an ipdication js received that the
syrshiRaed Qflirbbeiﬁ%%n‘i ?ﬁ%‘?ﬂ‘i epyrisimeeddemuni cat i on
ule, other than by the first communication nodul e
2310 wsthad (aseordBiEmifi elaim oP2.waherait esaid deordBurimgethe  second
Sty 1,120 ; ' - ' i d configurin
R LoD s Mo ind R o) UBmpPHGER 0 10
repeatfa gunwugcative sedosdifram i firt @bi@iuni®@tivh éndduld@dnkor more

.the anplitude of the. co ni catiqn at each repetition
tll{nﬁgptgg&segﬁn%ﬁ@em%@%ﬁm%cqt@nc| aim 24, further
rising switching to a listening node follow ng a
2%&523 meélgq%o ﬁC%ﬁTdtﬂlge%% oftAiIhi 2t Mderelp 7said heonfigitingl the second
R TarelelEla M | | I Ltching toa .
R hBqSle A Trds A EfhBnRRSh R MRS, figeating the
campdenitgronanptoetie tead wif tediraterhiscaadd for RsRMrBustitn or until an
ransm sai on.of the communi cation. 28. The net hod

. each t d
mﬁ’é’éﬁ%’rsr{a"%‘e aj thr sommpmacagon ves irepesigdt tyhanegher sommunication
mbéd AhAGhAPEE tHefilsD B m S AR Fe G G icati
second commﬁlﬁcat i on nodg'fﬁg to Sgﬁﬁgﬂyﬁ&gﬁgmmumcatmn
weoatedkat i on only in case no indication is received
by the second conmmuni cati on nodul e during the
23. iThe emietigpdmadedrdingt td heaioo roMy nivbadeird rsaid sconfigigmd tthedsecond

ey SO B PG hchotFs GopBRTERE (e Second communication
m6QIE W6 B aﬁﬁﬁl’fﬁ@eccﬁ"tﬂcg&é?xﬁgruc&% ﬁ%&él&% AGEN HLA8r

to claim 21, wherein sal ocatihg a co ni cation
26. T8Bnethod according to claim 24, further comprising switching to a listening

mode following a transmission of the communication.

27. The method according to claim 26, wherein said switching to a listening mode
comprises remaining in the listening mode for a predetermined number of timeslots

after each transmission of the communication.

28. The method according to claim 27, wherein said switching to a listening mode
further comprises configuring the second communication module to further repeat the
communication only in case no indication is received by the second communication

module during the listening mode that the communication was transmitted by another



further conprises selecting the nunber of functiona

tinmeslots to be included in a conmmunication frane in
waecwansance with a nunmber of repetitions deterP@TEZ0060001339

be required for delivering the conmunication to a

central unit. 30. The nethog according to cl aim 29,

wherein said selecting furt %r’ conpri ses adjusting the

nunmber of functional timeslots to be included ipn a .
coweminalionmashile ofies then hyhe Hs cORHIATON edye Fgmgvhich the

coreqﬁk{ﬁg%géérg%kkxgring a communication to a centra

U h ) 5 A system for managi ng conmuni cati ons
in.a.distributed.nefwrk, .saj. . C
29, Phq e aan b EP ot it T oo R O icailp frame
FfIRS QondrRes Welkbiy el Simb@NBLAineabnad imeisth go dredinaluded in a

second conmmuni cation_nmanagenent nodul e associated w th
commyminaticn dewi i @seardmerydith 8, ey ofiTeRgtoRy dekerigifgd to be

re A8, Gy R AR R0 Coaebg B0 27 1

pr.edet 1 ned nunber of ti, Q f ' [ :
SO RS TPEBhGHIGtRe 5 B ngox PuviT ofy SEE, Rk Rfhprise
adRMP e niedbd ofifiisdtioasidimetanty beimluneddhiacmmmunication frame
_ managenent nodul es_being further adapted to confi g[ure,
in rcasspidie triupdiey of thmestaty &aquized forieliverng @ COTHRNFALQN i central
to repeat the comunication at one or nore
m]tq?cﬁéllgegts of the frame allocated for the

cqmmuni cation: and at | i i Qn:
s TRHRE S e B Pl 858k LS SRR AR B e
codlppismgsecond synchroni zation nodul e associated with

t he second comruni cation nodul e, said first and secand |
alyleasir sastzatlitsh CW‘U%ilﬁ@laa@aﬁffte’amf‘%les%%%%?%ﬁii %hg" first

at | 8afhidalt6n f iodiie@6d S£CRBSLE UTHHM G SioAN iRt module

associated with a second communication module, said first and second
communication management modules being adapted to allocate a communication
frame comprised of a predetermined number of timeslots for a communication that
is intended for being transmitted over the network, said first and second
communication management modules being further adapted to configure,
respectively, the first and the second communication modules to repeat the
communication at one or more timeslots of the frame allocated for the

communication; and

at least a first synchronization module associated with the first communication
module and a second synchronization module associated with the second
communication module, said first and second synchronization modules being

adapted to synchronizing at least the first and second communication modules;



