WO 03/ 009518 PCT/ US02/ 23211 SYSTEM AND METHOD FOR MULTI PO NT TO MULTI PO NT
DATA COVMUNI CATI ON BACKGROUND OF THE I NVENTION 1. Field of Invention The
present iwoeanisms rel ates to data comruni cation, and norepPparusozedar|ly, to
a system and nethod for nultipoint to multipoint comunication. 2.
Description of Related Art In a Local Area Network (LAN), a group of

devi ces is i nt SXSAHMAND MEAHODTFOR MEHI ATPOINICTO MEAITIPOIRGT er ri ng to
Fig. 1, a traditional LAN aDARYWEOMMUNICATIIONWN having a bus topol ogy.
LAN 100 is generally referred to as a "Miultipoint to Miultipoint” system
because aWA@%ﬁé@ﬁp@%ﬁms in the systemcan send information
to one, s X i ple devices in the system

Particul arly, &aFiskiast@gdvamigauni cati on nedi um 110 operatively interconnects
t he devices. Cognuni cation nedium 110 typically conprises optical cable,
coax cabl e, hybHRSPIeseRsinveaERn relitey tordatdvepmemunicaton swd ractie partivulaakyy

conbi nat i of th&k i [: a.central .server 120, which

performs a apSPur%%gﬁﬁﬁo?ﬁxﬁ%déﬁﬁh%%%é&ggPWﬁ%H%n of conmuni cati ons

bet ween aril anddescriptioniofRelatellArof ot her comuni cati on devi ces 130 al so
ium 110 in a manner wel |l understood

connected to share comruni_cati on d
by those of org?’n%l °§f<)i‘AfIFa qﬁwp&e(l;g][\l), Ty of  dgviees (s hintgrqonpected .
ar r angenenhyoug® ™ rshredeh¥@orld AefhS %f&ripgafggnn .C?,g &e?%girﬁgfﬂl f}%&,\?’m rks in

addition to managing the LAN access for a Vi ces
Gener al | y,areogementd@iipshatevhavinsg 480, topdlegy.r EAN 1 0Qlist genamlly nefdgsd t@ar e

i A . h ] [ : i b opol '
Chown, ond ot AP PRRF Jo Sy RBRE S iccRlie i i) Ve ApAHBIE ARt Mt of hor

t opol ogi eshe &seen@ kb&OsedARMMYtibToWHS,; sdnits lob &l BY tHd RHed ARBLRHS Res T ar
topol ogi es, and conbinations of bus, ring, and star topologies. It is also

wel | undertBt costehat Peatiisulerlyefa gbared ¢ommheicatewi gnediimndf Googesatively any

ot her comyyaj ' d and.reliabil.ity. In other., words, it
is inport an#cg %’f? gﬁlt&}ﬁﬁégfcg@ Fﬁ@%ﬁﬁ%“ﬁgﬁ‘&&u@ﬂw%&@mﬂw M2 het wor k
by any of cable, cdexiibl, cioybhiec fiber-doaxt (EFOEHeRIdk! eAedless NBleliad@st imat i on
qui ckly andwéel i.abl ?1/ &e of the principal phenomena interfering wth
achi evi ng °° gﬁéltlagé &reefe c Th diress inglyde a central server 120, which performs a

plurality of functions including coordination of communications between and among

a number “N” of other communication devices 130 also connected to shared
communication medium 110 in a manner well understood by those of ordinary skill
in the art. Moreover, in such a LAN arrangement, central server 120 acts as a
gateway to external networks in addition to managing the LAN access for all
connected devices 130. Generally, communication devices 130, also referred to as
nodes, are computing devices such as computers or printers. While a bus topology
is shown, one of ordinary skill in the art will readily appreciate that other topologies
are also commonly in use, including ring topologies, star topologies, and
combinations of bus, ring, and star topologies.

It is also well understood that two chief goals in the design of networks, or
any other communications system, are speed and reliability. In other words, it is
important that units of information (“packets™) placed on the network by any of the
devices connected to the network reach their destination quickly and reliably. One

of the principal phenomena interfering with achieving these goals occurs when two
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1 WD 03/009518 PCT/ US02/ 23211 or nore devices connected to the network
attenpt to use the network at the sane tine. This can result in a

col |'i si orwofo3pbesiglat a whi ch prevents any of the data frompCramsehieargrits

i ntended destination. As a result, both or all of the devices involved in
the collision nmust retry sending their data at a later tine, thereby

degr adi ng ¢rhmores@micts andnadtéd ® tha aptvadrk tattempe tovasdk the Thietwerkaat éheramye

arrangements known in the priqr .art_ for. mnjmzing the |Ijkelihood of

col i si onsmaﬁ'dt}?‘%frcaaﬁia?“ﬁi ’i’i%&"qi@%%{lﬂ? ‘W?e?{iué IHT?‘%“MYQ‘HJ tg?:éi‘}?. Ofhere
remains a Reafing ROWRYRIed deS¥inafioRy A APV, BRI &N MK &Sickd Bivbivkglin hood of
collisions and provide for rapid recovery of collisions wi thout incurring

t oo nuch ohe qedisegn yushretet pandirte thaie rdates el dgtsr dimeperbbsadegralivyiRy OF THE
| NVENTI ON nt _inventign is directed to a system and net hod for
efficient SI’%%? ﬁ%%ﬁﬁ{en%oﬁ@f:pfe%w&ﬂ% communi-cation. The invention overcones
the drawbacks TDlere Qi @iidnlyoftedngsneits MotAdinPihet BeH &t Wyr eimanifg!thy

al | ocating _bandwi dth based on traffjc demands. |In _one enbodi nent,

conmuni ca?hlfﬁhhpgd pf eaHigiers and fonhepteyaing gecoyeryawhemeolkisionslp eeceenthest ser ver
and a pluralj f d e QN al_seryer., 1. Lts

i nformati olﬁmla;r%%t ﬁeneP g’r %&6’?\;&5’5&? (gr %%&ﬁ‘g@s“ﬁ;@t ﬁ%pk%lg%a%l%gi%gahkf:%fé% channel
of a comuwillisidnsend@ycvide fordagideccoiertytod colidigms twithoatincsrriigtieo mackets to one
or nore of the. other podes and/or the central server in a reverse channel.
Before t rifHamhy 1t °HgS nP‘F?ése%egO’%F@é’VE]ﬁ‘ﬁ?Fﬁel, however, each of the nodes
listens to (i.e., nonitors) the network during a clear channel assessnent
time slot assigned to it by the central server to ascertain whether any

ot her ARR i ‘ b Each node having data to transmt

transmts that data only.after deternining that the, network i free during
the clear channef® ggegggtg}pgﬁ?thq Frq‘e.dlrﬁﬁr}l]%(pﬁ%g’eyﬁ?rgt@ﬁi W%%ﬁg%e llcﬁmeorder,

el i m nat i ngulkipeind t® kaliipdihtyc@himeabitionl Ot BRUSET HVersdids thaAefMsacks

transm ssions fromthe nodes. The arrangenent thus efficiently and

dynani cal |8f wgyetipapksysirmsaand pofdcels by dynsadcallyatllospting bandwadtbritased ng when
its channedn@%sfﬁgﬁgmﬂ&s indicates the network is not already in use obtains
use of the entire reverse channel. If multiple nodes have

In one embodiment, communication is provided in the context of a LAN

having a central server and a plurality of nodes. In operation, the central server
transmits information in the form of data packets to the nodes via a forward channel
of a communication cycle and one of the nodes transmits data packets to one or
more of the other nodes and/or the central server in a reverse channel. Before
transmitting on the reverse channel, however, each of the nodes listens to (i.e.,
monitors) the network during a clear channel assessment time slot assigned to it by
the central server to ascertain whether any other node is already using the network.
Each node having data to transmit transmits that data only after determining that the
network is free during the clear channel assessment time. The nodes listen in
sequential order, eliminating the probability of collisions caused by simultaneous
transmissions from the nodes.

The arrangement thus efficiently and dynamically aggregates data traffic. A
node that starts transmitting when its channel assessment indicates the network is

not already in use obtains use of the entire reverse channel. If multiple nodes have



2 WD 03/009518 PCT/ US02/ 23211 data to place on the network, access to the
reverse channel is allocated according to the needs of those nodes. No
node i s ownicgtowmesess to the reverse channel for an exce®siusonearber of
cycles, nor is access to the network wasted on a node that has no data to
send. Furthernore, use of the reverse channel is achieved wthout the

over head oflatbtoplecd ogthet ver ety aciesscionttie riviersg chmynel asshchizt adcadding ys.

Anot her feagature of . the inyention is. that the order in which the nodes
listen to PHEC O Bofleindo agfe fredgnindAcgersferine drveaie thanque{ M qual
success f ogxdefsARSHTInHr OF cy&lBs, AR i K66 116 AMNBLKk Waste@BRAldd¥ RAGHs ed for
all nodes. The foregoing, and other features and advantages of the

i nvent i on, nevdkta thsendap fartbermdire,orsetdfghé vdviersei ahgnnalos eclpaved witheut the
description of th ef.erred . enbodi nepts _of the | ntion, the
acconpanyi%ﬁgﬁ?gﬁfhg)?nﬁﬁdﬁ?ﬁ%y%ﬁﬂgﬁﬁ@ "g?®ﬁﬁﬁ§?mﬁgﬁéﬁwbESCRlPTICN OF THE
DRAW NGS For a AnétBercfepftes fthy iehfib@xdhRGhObrdeh i WhRRGRS nbd¥y ¢dlech @, t he
obj ects and advantages thereof, reference is now made to the follow ng
descri pt i ofh§ revgrssishamnel synbrerotateshperiadicatlyie Thes 6ayH SY¢aees B HARHRISSIOHh whi ch:
0t mor oy O B R0IAR Al B S ORALAGY Pl ogarvent | onal Ul L] pol it o
mul ti poi nt comuni catlon sy3tem “"Fi g. 'S a dragram of a comruni cation
cycl e i n accor dhincfregditig, seand ehdrofdatientandfadviietagdsvemhe afivenfiog,. widl bs a
flomchart of a npefhod %npéﬁhented by an i nactive node tq %ﬁin access to

t he net wor#¥Patbr ¥9Hg they RHOBMED dMeEh PABHCHHe desgrationopt Hiey praferred o

flowchart ghpcuidEh At {HEPIEBRASE kb Yacto ABEFUES, SR AR5 aPfknaldA sl ots
to inactive nO(Ijes according to an er‘r%;od‘?ﬁe tr?éof t legé’nven?i?ezr%?&ll—ll g. 5is a
fl owchart dfinsperati on of an active node according to an enbodi nent of the
invention; and Fig. 6 is a flowhart of operation of an active node

according to another enbodi nent of the invention. 3 WO 03/009518
PCT/ US02/ 28REHF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present invention, the objects and

advantages thereof, reference is now made to the following descriptions taken in
connection with the accompanying drawings in which:

Fig. 1 is a diagram of typical topology of a conventional multipoint to
multipoint communication system;

Fig. 2 is a diagram of a communication cycle in accordance with an
embodiment of the invention;

Fig. 3 is a flowchart of a method implemented by an inactive node to gain
access to the network according to an embodiment of the invention;

Fig. 4 is a flowchart of a method implemented by a central server to assign
CCA slots to inactive nodes according to an embodiment of the invention;

Fig. 5 is a flowchart of operation of an active node according to an
embodiment of the invention; and

Fig. 6 is a flowchart of operation of an active node according to another

embodiment of the invention.



DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS The preferred enbodi nents of

the invention will now be described with reference to Figs. 1-6, wherein

i ke ref ewensmogswsrbers indicate |like elenments and are di PCuaAsez22erein in

the context of inplenentation of an Internet Protocol Miltiple Access

(IPMA) systemin a | ocal area network. The invention, however, can be

practiced to provide information (e.g., digital data, digitized voice) for
he -

a wide ra e ati-on hr.eqye i can be practiced in
ot her applnlgﬁ 't—e=*!'i!=~ e 5 SR .. rent to one of ordinary
skill in the arThe pregereidsehbsahRnRf ofhhe: inPaitRAt wAPRbWCBE ideserided ivdikth No.

09/ 482,054, filed January 13, 2000, for "System and Method for

Si ngl e- Poit§ferensep Figs. MGl Whersimlike igrencesmmbaisdadicaa like slementsrandraze ed i n
its entiret: in.. . Ling to Fi 2 co {,cation
cyel o 200 R BRCh Aty U SR04 5L ERIGIGH O A Henfer PG YRGK
Par ti cul arAgcesc GIPVIA) syténotin aylotsl 264 newrpt.i I8 iavertion\aswetdhasmebe ( FC)

interval 210,.a ?Jery.ChaPneI ,(%i nterval 220, a C ear. Channel

AssefssrrentPTE@ERSl P REcidrdniopmgtiontee edigealedale daniigrdaroiqardyr 3 midasange 240.

CCA i nt er VéHl apdBOatfofEP MctesveR L TRRAoNcarhe é&ﬁti%?gh%tﬁe%%)?ﬂ&{ﬂiogg( gﬁ&'s' vely
I a nrtrate

assigned to a particular node 130." FC I nter ISl y central
server 120mbodtmentsps weeld beapparpeick®ns of bialinaay skilhémnthiersgt. t r ansmi ssi on to one

or nore nodes 0 during c 00. The.total w.dth of FC interval 210 can
be varied from]-@gﬁcldé%{‘) mgc@%ﬁ}egdéﬁ@ﬁﬁiwhtﬁﬁmphée |EIH'E 08144%8595&» fHegt s
pendi ng. Qantdrd! 1352006 fol 2QyseANSE Methdl SFNGHEREFNG Fi'x@&l\%ﬁﬁ%ﬁht the end

of FCinterval 210 to synchronize all active hodes 130 throughout the LAN.
Accor di ngllyata Gegesunigiony isdnediporstedin ite metéretyfherdin by refaswicgned CCA sl ot 235

relative to th rr f _synchroeni.zi ng I 215, The sizes, i.e., bit
| engt h, of the%}%@r@é&ﬁg’n g %Icé?jgnuggclt 9 °1Fr@%f1r°*§§?‘é’na?€8°@}é‘e%&&aé’ry only
and can bentwdimentrfthé tvenyorsi PertitalaH9ee@Bmuiicationt &yt@bo@ BmbsisdaraoVi ded to
permt th 130 that have data_ pending for transm ssion, but which

e nod
do not cu&sloéWf“[‘K/%ﬁ%l FQontayyi21933 Quepy friwanels Q@nimsrvadl 228 iaf Yleaent r al
server 12 hgl . i 44l I | ail, upon
ecei ving GRETT e e BleRE RUER) it d50, A SRS Chudal RO v 2ahT
central ser@QArink2@alc230 easspripes a panberciianf QA slats 2335edch éxdeafsivepde in

order for it. to . 4 WO.03/0095 PCT/ US02/ 23211, .
alss1gned to a particular node ]1§o %-I(-,/ 1nterva122%031's Initiated by central server 120

and comprises data packets that are pending transmission to one or more nodes 130
during cycle 200. The total width of FC interval 210 can be varied from cycle to
cycle depending on the volume of data that is pending. Central server 120 transmits
a synchronizing flag 215 at the end of FC interval 210 to synchronize all active
nodes 130 throughout the LAN. Accordingly, nodes 130 time the occurrence of
their assigned CCA slot 235 relative to the occurrence of synchronizing flag 215.
The sizes, i.e., bit length, of the intervals and slots shown in the figure are exemplary
only and can be configured to any size as needed. ‘

QC interval 220 is provided to permit those nodes 130 that have data
pending for transmission, but which do not currently have a CCA slot 235 assigned
to them to notify central server 120 of their presence. As will be described in further
detail, upon receiving notification of an inactive node’s desire to transmit data,

central server 120 can assign a particular CCA slot 235 to that node in order for it to



be included in an upcom ng conmuni cation cycle. The width of QC interval
220 is preferably fixed, but can neverthel ess be varied fromcycle to
cycle if wowawemig. At a fixed tinme after FC interval 210Pemdsp2/z32¢gl, upon
the expiration of a fixed QC interval 220, CCA interval 230 begins. CCA
interval 230 conprises a nunber of CCA slots 235 assigned to those

i ndi vi dual bexodbeled 3D att hpdonsing cpmasaithtign cyaden€h¢ edith of Q&inmme ismd whi ch

have recentl e sendi n data. Geperall "active" node
is one thaPre}%é%Eiﬁgéﬁ‘iﬁ}”éﬁ@rﬁetVﬁ@Fgesdé’F fiﬁ@ﬁn Re (0] 'tﬁ(jy‘il%éf NECERTEd at el y
previous cycle @ a‘ﬂx&@hﬁm%@t@rﬁ@ nif@x‘v%l 2313(Pén‘%1§ d. Q %&Hﬁ&bﬁﬂﬁ%ﬂb%ﬁkh&y of

previous cycles, e.g., tine I'n ‘an enb nt of ‘the I nvention
i nt erval Qmqu:}ém; CC(AnmtbrvaitiZéoéoeglln&r &1GA yntelfvatﬁi) MIHp@eﬁaﬁlumbeequal

Sl ot 235 bt g PR pERos SR AR RRE AT, (A HEPY ¢ 1 ee

CCA sl ot s Zihneéted 6 thNewdHObMEwhidhThave S@Ednally BBRANGELiveRGnisBh@hY data40
occurs after CCA interval 230 and is the period during which one of nodes

130 excl usG@@rW}b ra8n SATYeS nede 4s onNothaghasybeen Hansmiting msa sitber dusingtbet

DOy AR 09RO AR ROMALIL I o iy SEMEDGER! 07 der

of CCA slobs ransm ssi on on revers ring the
CCA int ermainoﬂ%yctlt:@ eld., t(mé hmﬁt hiasard@hlsodimehtr efthgiinvenand COAtinteties t hr ough
the start time and . possi dur %{qfen of RC interval 240. The dur ation

of RC i nt ef3fhls patipugd B’éo av%lwi ity ab 21985 2derafrradalniisendiietiae M The end
of RC int e%éﬁ%fal 240 &d'edﬁgtfsfd leéanmagﬁg@@d glchAas%bzstsed&ﬁ%t wﬁﬁﬂ‘gﬁ) For

exanpl e, response to ent| yi ng speci a centr server
20 begi ns hstalsstmdetelrmgledaheahelimha mgfwbikeis E@el (@A shilts 25’:‘5 foﬂlbw drml dnotkieng

conmmuni cati ons .c non-transmtting nodes 130 listen to the reverse
channel to cf‘eS[EP%inﬁ%n Wnet her a transnitted packet on the network is

addressed to thpm inQHM 2Me Qe aftdB3OCAS ibivaMesh bad ti§ A Bedod QuiiRe r ever se
channel of ani/l gi ven communi cations cycle. The transmtting node 130 can

transnmit nwhichpine gfadiedes 13G exalvsively drangiois datat |Iz§¢>m1allwuthq prsenpdekets are
pref er abl vy, del poalied: isha8 ABRL PN LS A% b1 ! SRlal ba of whi ch

is apparen | nary s i nthe art ong 4 85%%hre
pr ef er abl yoSQIOA siofd etass @ﬁd&t drapafissibn Unz thie @Neksé chasel dikag dveConl tiple
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interval 230 itself (if it has data to transmit) and continues through the start time and
possibly the duration of RC interval 240. The duration of RC interval 240 can be
varied up to a predefined maximum time. The end of RC interval 240 is identified
by a special flag byte (not shown). For example, in response to identifying the
special flag byte, central server 20 begins transmitting data during the FC interval of
the following communications cycle.

All non-transmitting nodes 130 listen to the reverse channel to determine
whether a transmitted packet on the network is addressed to them. Only one node
130 is allowed to transmit on the reverse channel of any given communications
cycle. The transmitting node 130 can transmit multiple packets to multiple
destinations. Multiple packets are preferably delineated using appropriate flags, the

implementation of which is apparent to one of ordinary skill in the art. Long data

files are preferably split into standard packet sizes and transmitted over multiple



cycles. In an enbodi nent of the invention, there is no acknow edgenent
mechani sm at the transport and/or network |ayers. A particular feature of

t he i nverw0DoR/00%18 hat only active nodes 130 are allotted PCTAISst/z®2$1 235 by
central server 120. Neverthel ess, those nodes that are not active, which
are generally nodes not assigned a particular CCA slot 235 such as a new or
previ ousl ycmi;&onriactaadembdﬁmemr ofinthe nrentwins hibege tio doogekmivdedgenent becone

active wthin).th efwork, ¢ b ranted an assigned CCA slot 235 by
communi catl?iﬁca’a?jm délee&?r}s_gmég%’é?&‘fgﬁa]ﬂﬁ??hg QC interval 220. For exanpl e,
referring to Figpafdicudh fedti@@iieEnafion 18Mat SHY Q6B Sois T80 K308
according to an enbodi nent of the invention to acquire an assigned CCA

sl ot 235. Faftsleis2ar by centilservee 1 HbdNevetheless dhesefriodss thet ap net @jtivehe

begi nni ng gf: ' i Iy 2 i.nactive node 130
transmits (St %r%g%ﬁ%f%@n%%égf%@héglﬁﬁ &c%?%lgﬁ% E?ﬂ%glg % > F%?%caér?tl}eé{‘f 8 server
120. Node prBvipasikehcaomrpicd @de,arragdaoliOwishng td gngtd (ics. NMesgBmeracaadr ess of
an inactive, node that is reguesti ng central server 120 to assign_ a CCA
slot. In tWithD) theretvate cry de eseked 3 assbgnsd (s A (deteds 530 porgpunicating

acknow ed SETNO filri ZON i i dentificatiqn, of a
parti cul ag@gigg%{]agga%w Sl%{rm%%(‘! g$w%1h%d. %g.%lﬂ%?bf%% I%I,to g@é%’ aéﬁ
acknow edgeasive el 130 Beplembyts @emtthad 398raceordiriz0tot an iendodiment ofitkke 130

within the FC.interval.of the ne i iate conmuni.cati on cycle or a
future confRiHULt CHTILYE a8 aSﬁ%ae‘f gft%mlgﬁ’% beig ?'F@mg@glsl?é’r naptive; gpden 0
convent i Orldéntiﬁydt(ﬁ?\gtjli))iftﬁ@ﬂeg%ﬂﬂné BEWC intev8CHP0. AURSInR @CSERIRY &90, t he

i mpl ementati on of ich are apparent to one of ordinary skill in the art,
prior to asajtiyamede 180 teanemiis {sten 320)Upoede wertificatign D hpaikghtedceBBAl s| ot

235, th | I d i f A . »340 h foi
assl gnea CEAETRY " ShEE ISt PbARk potls 151 RREHIE bediret “oE R e (o

transmt idnSnakaive notiemhdt hereqasting eethdbaobr IRCOMESighRaECAldotl $n @ihi Ng QC
interval 220 that all inactive nodes, which wish to log on to the network,

attenpt t dhe iaeHKs node hyEecriven taped3®) gnaskegvaledsanens fronpoent@bseriige of  t he

possibilit ] . ryi I Kk Q rver 120
at the t illr%(e),oﬁg ]ﬁgﬂ%rloggﬁﬁa@ {3 ngayfé%ﬁﬁlgi %Sﬁgge‘lﬁ]?fe@} Sg%at%#eg& t% 1}%nnsor%rilg'ssi ons,

i s high. Agporatliyngich,an acknawledgbmelitroantbeakent by centyad Beiven 1 2@ anirastdiveonal

col l'i sion det ion.a i dance t hods cap be enpl oyed, the

i npl ement éﬁ%Bﬁ%@fw\%{Pgﬂe %gzofélg%ﬁé}fttﬂ%aﬂe’gﬂ%‘? 1atg cam agipn (cycle prithe art .
For exanplfiurd coRdfmiBa8bh c§eBY | HRMEAShYy bk Sic8Bss8Yf iM8rth& conventional

authentication and security techniques are employed, the implementation of which

bt o

are apparent to one of ordinary skill in the art, prior to assignment of a CCA slot.
Upon receiving an assigned CCA slot 235, the now activated node can identify (step
340) the occurrence of its assigned CCA slot and listen for activity, thereby enabling
the node to transmit its data when the reverse channel becomes free.

It is during QC interval 220 that all inactive nodes, which wish to log on to
the network, attempt to transmit a node ID packet to central server 120. Because of
the possibility of many nodes 130 trying to send node ID packets to server 120 at the
time, the probability of collisions, i.¢., garbled transmissions, is high. Accordingly,
in an embodiment of the invention, conventional collision detection and avoidance
methods can be employed, the implementation of which is apparent to one of

ordinary skill in the art. For example, a node might simultaneously listen during



WO 03/ 009518 PCT/ US02/ 23211 transm ssion of a node |ID packet to determ ne
when a col lision occurs, thereby causing the node to inplenent a random
back of f wWbDgawidsign to retransnmt the node |D packet. Refe@cmiusg2eaifig. 4,
a nmet hod 400 according to an enbodi nent of the invention is inplenmented at
central server 120 to assign CCA slots 235 for nodes 130 wishing to
conmmuni cat gamsmitsion 0ftwiode. ID Packet dolldetekiinecwhén a|CO$1€EI’IMEI’O(:dlﬁQ theident i fi es
(step 410) the aoccurrence QC interval 22 ng this interval, central
server 120%8%&1%%%% @plrrﬁ@f)lem&rap @nthaféﬁe%% rﬁ@@@mlﬁ%ﬁa}eé& s. If a
node ID pgg?ggke{s received, central server 120 schedul es (step 430) a slot
for the identified node durlng a CCA interval 230 of the imrediately
following or a Refeuing tediigud] aamleﬂnndcﬁ,ilOI accoiling rig #FCeinbbdimeat of e of t he

appropri ate_conmun ca on entr erver ep 440
aP\pacEnlova Byge t??éhlﬁllf‘w I ‘?‘igX cen?@ﬁ?ﬂﬁr 28?”6%%‘55@??‘%? 25’% ’%‘lﬁf §l|p| nozzles
assi gned al%lﬁ‘il t@ FommhihidftetdiLthe BERBEL MEFHrtiQflariy) CcdnBME RENVEN 126 ent r al

server 120 transmits an acknow edgement to only those newl y activated

nodes and ieptificsdaisp HAQ) the oeerrance st griarnatA2¢| buripgshis Gllttawg]eden‘fm&cor di ng
t b
r (Ca)sginnged%j érﬁqgoﬁ%gfg@ ?Wé]@@%ﬁé’g ?fheo?ﬁlsg%% Oglgcgfd%cgﬁp Cilf?tﬁ ? %g g? &hsmit data

during RGCpidkbeis\tadei ) cerira sefveﬂez@rsmeaelds (dtepe 480) lot Rar the ¢ddndifiby, | f
central server 120 deternines that a particul ar node 130 has not avai |l ed

i tsel f wheRoJ5r 4ERS & Q@%hlf{t%al 3pPork i dypmediatedy follewmeg \5r k MW® ng a
particul ar . HRRE; e mgg ]Ig}g‘ﬁe gan be
revoked toccyceact Fé\l;[g{ne C% ﬁ%&% I?:é*?ﬁtg&vgﬁ% (QB név e?;\b@!rm%g% can send a
data pac ketyodh;raengalt hmrvereido F@nsmite (step 42(111) anoaqknowledgemmtnmbluﬂmgaal on t hat

t he node no,l er assj.gned sl ot. 235. cor di new
schedul e ofCh%ﬂ é’f&f% ni’% C’%’A‘\{eﬁ ag§igngdeg B’t vré‘ ar’PBH”(—?E or only
those af f e&h@&h&)éntt b¥ethe hﬁ‘&%@ioh nce’iﬁﬁ?é’éﬂzérn&o tHnsfn'ﬂt@ aﬁ%ﬁhbwﬁﬁ apde later
has data it w shes to place on the network, it notifies central server 120
of its presdpdkosdueivhiactivaied meses mdmnmppd@t@vrgg their eﬁw@edmmsbt 23Quest

assi gnnent of g new CCA slot 235 in an upcom ng CCA interval 230. Each
node 130 Ilsatnéns for traffic on the network during its designated CCA sl ot

égi alnd i f theAecdr8ingao bifi @frbbgintdnt 6f the ifvefBOE aatabdEndicEAVIdtIR3aRaar | i er
sl ot ‘

be rescinded from a node, which has not made use of its turn to transmit data during
RC interval 240 in a predetermined time limit. Particularly, if central server 120
determines that a particular node 130 has not availed itself when presented with the
opportunity to use the network during a particular number of cycles 200, the
assignment of CCA slot 235 can be revoked to deactivate the node. For example,
central server 120 can send a data packet during the next FC interval 210 comprising
a notification that the node no longer has an assigned CCA slot 235. Accordingly, a
new schedule of CCA slots 235 can be sent to all remaining active nodes or only
those affected by the change in scheduling. If the deactivated node later has data it
wishes to place on the network, it notifies central server 120 of its presence during
the next appropriate QC interval 220 to request assignment of a new CCA slot 235
in an upcoming CCA interval 230.

Each node 130 listens for traffic on the network during its designated CCA

slot 235 and, if there is no traffic (i.e., if some other node with an earlier CCA slot



7 WO 03/009518 PCT/ US02/ 23211 has not already started transmtting), the
node can transmt data. More specifically, during CCA interval 230, each
node 130 waiosmoasmt i | its assigned CCA slot 235 to |istenPpCarusoz/ad2fii c on
the network. A first node 130 (i.e., the node 130 to which the central
server 120 has assigned the highest priority CCA slot) listens first. After
the expi rlaisimnalnéadwsmrlkd tshsiiifing| tite @36 caratrsiesorindataodéor8 kPedificadly, t he

de 130 t 1 | 12Q h d hi ghest
ooty QR G ilaEaE A0! Sagh HE 9 SVals S e SROBR-CEEs SahERs D he
begi nni ng Rerd R trafidion W netwoik. 2A%ikPnddeSIRVi.c., 'fhé’ﬁ&jcﬁ: 15P1d YaichhRs data to

send does so only when that node has listened to the network during its
desi gnat edce@TAl seivsr 12@Basasdigned thedughastipmatty tACA siot) listdns firsto deftertB® i s

i nvent | on. Sigter 48 RIIA T e SEbRY Ridnh GRemF MO e N i ng

that the riyeeseal sehapned Has adigaid Mhersefehd Righds gh@ﬂ%dC@@Asl‘é)boﬁsteﬂsn ot her
wor ds, transm ssi on Qceurs during CCA interval §0 | n anot her enbodi nent,

a node 1305ipelgrlisan rnan§ﬁil%§flat§$1unt&tthQ begieieg pf ace oECrhdoR3R tellistenassi gned
to the r ecA Qfoﬁg'tB@ fth%t ITl?ts tdEﬁn% @eﬁ% (518 scl infy e{nﬂtﬁﬁt Sgﬁ%oﬁdsnﬁﬁéneaftoﬁ%e.
i nventi on, a transmttin nodade walts or e occurrence of i nterval

240 to begnamvom{atmmﬂgm|dmgﬁﬂe<ﬁ A cloe 238 anthhangcertdined that abover asdapl e, i f
the first de has no data t? send, that naqde sp%nds its CCA slot 235

i steni ng R9dS EARFNIENESLE- A5TeeF Shaipekeian- d0en embodieent of s irvendiong | eqar |
The second, pgde 13bhakd tt&nhmﬁkﬁpeﬂfﬁhb&lgtelf aﬂ%té%f%m?gﬁm g 12y 80 Ses

whet her or not the network 1s ¢ I'n tthis exanple he netvvor Is clear
because tdlnenmﬁcbd@clmmt&urmlgeltqoaselgadﬂ (ﬂ@ﬁsbbt BB&thehr worts trhmsngissioly odarss and no

ot her node node bee ned r .si has had the
oppor t uni t‘l}’g“ﬂéq?%ﬁ%tﬁwl@g‘? B1 ]E“ﬂe n%B%‘?edLgig‘Fﬁﬁ‘s ﬁﬁ‘%ﬁ 3% to
transmt, ditthd b&dubeficeddl theCCA §1o@€é>s1§deqttoZﬁérecwlérﬂ@ftth@ﬂxnélﬁ@a&m §5i on over
in the sane fashion as the first node. |If, however, the second node does

have dat a angthef aﬁmbﬁdtmmt ello dlee srquntm@daatr@ns;nl&mgenodqwé?»ﬂowelts desdbses that
t he net wor L_nent i nventi on,
nolge ?PC 15%&?%%9 ?%?%Waﬁ&lg{]%n{)? erevqrf'eo% "‘mae f or the then

t he secon transmt uring

current occurr enake ﬁlfovB@xaﬂﬁbEr ifathe Z4d) no@ &g i @ath kdBerldpthat hedesgreadsg CCA
slot 235 has expire nodes with |ater slots listen in turn. Each wll
det ect thdfs ¢hé @e&%}ﬁdhstﬁweé and caFTigssOnt Mo] tepsamssion eyeadif dhe getrork iese | at er

nodes det gligg-neThdAlcohllEndiet WK to listen during its CCA slot 235, and assesses

whether or not the network is clear. In this example, the network is clear because

the node with the preceding slot 235 did not have any data and no other node (i.e.,
node which has been assigned a later slot) has had the opportunity to transmit yet. If
the second node does not have data to transmit, it listens during its CCA slot 235
without any transmission over in the same fashion as the first node. If, however, the
second node does have data to transmit it does so immediately after the node
assesses that the network is clear. In accordance with an embodiment of the
invention, the second node will transmit data during the time allotted for the then
current occurrence of RC interval 240. Once the time for the second CCA slot 235
has expired, nodes with later slots listen in turn. Each will detect that the second

node is transmitting data. Accordingly, these later nodes determine that the network



8 WD 03/009518 PCT/US02/ 23211 is not clear and do not attenpt to transmt
data during the then current comunication cycle. In order to ensure that
al | nodeswbamseowmsms equal opportunity to transmt data on tPhe/user/eik, the
order of the CCA slot assignnments can be rotated fromcycle to cycle.

Gt herw se, nodes 130 having slots 235 that come earlier in the order (in
the aboveisereinslear ande dpi not asiethps elomdnsroid edjta waring dhevaien beuregdt e t o use
t he netvvoréé i%gtcfonecxcf usi on of nodes having slots comng later in tineg,
and t he nodes Vi ng WF&ter slots woul d have no opportunity to use the

networ k pot ent i Bl doderf renBidythatytl £6des hASS bl REEh1 CpPoilufityStolBmsaainddre rot at ed
in a round robin fashion for each conmunjcation cycle 200. For exanpl e,

the node t®¥htheinebverketde ondar of the GEA sleimsaisamenty cpr perotetedifeom icxelefts fir st
e . . o S 1 f
the oa ' 1o cpBsiRsa e | s AR optlGahiipifle by BRUCT! 19 ©

shi fted t caboweerathpleghe ifirst tahdeedoyid mbées) wroatd gwapd boitde (Ohseshehetworier
sever al cycltfs t he .rot ?tignSal;l)rovi es each ?onn_ect ed nod& 130 with an equal
oppor t uni 9 110 PSR NG F g B0t LoMBR IHCTHE WBPaAhthe M9dEhB2URE | | ed in
the art, @RRSBATAOIAML AdGRaRE) Rukihd H&w@fl&%’t%rg%ﬁlyﬁi)ﬁhg?yz?ﬁlé‘san

readily be achieved wth othher algorithns other t a e round
robi n schefssigned| Entstads 2A36vean Hequathted cine s srauad t tobirb fadhivrd tfbr ieaclan

inmportant featur.e for those enmbodinents that upport. ti sensitjve
traffic or‘?opétﬂﬂl?lfaéuoélnﬁ}"ieaﬁ)é)‘ggﬁ i_§i‘¥ﬂ§le’dgﬁ%f§ae I\lg‘ﬁtegvf?(‘fg‘? lasthBtithent s of
t he i nventinfifledi@blydsior gtie Mestdng dirdd fhthetRRl cfeleb&dafic §§ OEA Y8935 ifor
exanpl e, one or nore nodes can be assigned a predeterm ned and fi xed CCA

sl ot. W t hshiftrdntoetits bagimmingof the GG intaab23¢ adhp £ G stain fareerchrafdhé ty if a
ticul icali.op: ' ' . diqrent of th
D oGP BRAS SoddIAESEIRL Bb B or BeRR RTBRIBRY f the

server 12Gevéial tdycles ahd yotatibe proprlesfeathf @nfdtéd motie arsdMmivtitnedn &fml be of
i nportance when voice transm ssion is val ued over other t?/pe_s of data. For
exanpl e, | YPSFHBLY EhirensaHE date diwef- cAn voaldibe paragent e o skdledria thoprt,

i nformati : i i i i t - nf tion
compr 1 ses HapaTEHCpThebiReL R IRTBIE 7 K 255 Ol Ra Bl Brhuel LT | o
prevent a aotbetealgomiinsootbérsthentthat obtheupyind gobineschene rimpletiamiae kbboviet h sof t

informati entral server 0. noni. t or t .
Olg'quaf access lco ¢ bandwidth is an 1mpor%aln({Jl feature for those embodiments that

support time sensitive traffic or require small and consistent delays. Moreover,
embodiments of the invention can be implemented with other CCA slot structures.
For example, one or more nodes can be assigned a predetermined and fixed CCA
slot. With such embodiments, certain nodes can be guaranteed priority if a
particular application makes it desirable to do so.

In an embodiment of the invention, buffer sizes of active nodes 130 are
monitored by central server 120. Particularly, the type of information transmitted
may be of importance when voice transmission is valued over other types of data.
For example, information transmitted can be divided into hard and soft information.
Hard information comprises voice data and soft information comprises data such as
internal commands or internet data. In order to prevent a node from consistently
occupying the reverse channel with soft information, central server 120 monitors at

each active node the size of a buffer containing soft information. If central server



each active node the size of a buffer containing soft information. If
central server 9 WD 03/009518 PCT/ US02/ 23211 120 determ nes that a node's
buf f er ofweaBiodsms or mati on gets backl ogged (excessive) tRem/usSazaz32node’ s
CCA slot priority is swtched with a node having a lower priority slot. In
ot her words, higher priority CCA slots (those occurring at the begi nning of
CCA i nt er vHI0 @8&miaescthar efatcadbbyffarsdisgh dafotmatiomdeess backiugged (éxegssha) d

informati opn as,  opposed.to. soft .information.. Qther nodes transnmitting soft
|t or mat | oo W oRr 3 S1c BEbrit M) BRAhQ B, TS AP val
230, each gedeml diféransd, Migter dfibhicy COAl 18 %BWé&uﬁ&%ﬁstH@Bég'ﬁuﬂn%?t her
ot her nodes are transmtting. If a first node, which ™ has data packets to

send t o an§Cét intarval @30 cae prefedablyrassigoedco mdestramimiingiiatd imdormatibnehe ot her
nodes i s transn& tioﬁﬁ fthet.fi L@h nod(? transg}'.ts ils dat:% ﬁackets t‘? their
desti nat i oTRESTY (R R AOPRENST- nBther PRYSSHFOSRY R i HetPR TS FStEng! £ ag
byte si gnaloweg ptibetyaltA 8fotdlXC | nterval 240. Because each node listens to

all transm ssions originating fromany other node, every other node
detects the traRymng iggerviah @39, eash nedadistang fpefreffinen the spiworlad@mi tti ng.

Fig. 5ill o) nj [ 0Gcac ' . i ment
of “the 1 iR ST ISR ' 60 iRk e WHRS Bo0d, MR ETRR 0
receives fa&kep toiéhd tdahgaotentetiye or e mdtworky weertdind titht noimgoHGe otheer val

210. Upon reception aof, synchronizing flag 115, node 130 determ nes (step
520) the tROfes tl%gtinw’gmgséﬁ_c}ﬂéfdlodze@@%wf 1t9 981 RAEKR'S I BB lesnaiRE(S) i ne of
reception QfthinBe BHRCINOAEY Zhd et kamsaﬂ@spem@ﬂaglbgﬁe's\i%laﬁﬁg Eﬁéerﬁso%* ed CCA
sl ot 235. Based on this determned tinme,” node 13 Its (step 530) for its
assi gned Q@fersdliz4023Beca¥ecenchhmwda distanpto atllarassisgions ofghatisg dtonbesyir s, node

130 det i t 54 if .t t kK i | I th t k i t
et r REZeddt SPeck other g BSe0S M s esiar B e bl pd oot pe "

reverse channfsmitiing.he network is clear, node 130 deternines (step 560)
if it has data to transmt (step 570) on the reverse channel. If there is
no data to tranEig 6 illpbgtes pa@muewiestion| methed SHQ) aeaotding 40 ep eBHOYimentt | ve
nodes need . i i L. pr e Vi ransm . ssion o ode. | D packet
as | ong asoq]ﬁléﬁ ‘?ér}lfgﬁégﬁ)ﬂgiaep ée%pb??%"g‘i %06(1]16 fly3b g%r°p§§a§11%l 8o eciel%@rr% WV&erver 120
keeps tracfstepfs10hdataveit baleehtrdl weiwtr RID durir BRinta48l 200d v reedpsioh b

transm ssi soyrﬁcgomzing flag 115, node 130 determines (step 520) the time that its assigned
CCA slot 235 occurs based on the time of reception of the synchronizing flag and
the priority of its assigned CCA slot 235. Based on this determined time, node 130
waits (step 530) for its assigned CCA slot 235. When the appropriate assigned CCA
slot occurs, node 130 determines (step 540) if the network is clear. If the network is
not clear, node 130 listens (step 550) for packets addressed to it on the reverse
channel. If the network is clear, node 130 determines (step 560) if it has data to
transmit (step 570) on the reverse channel. If there is no data to transmit, node 130
enters listening mode (step 550).
Active nodes need not confirm their presence via transmission of a node ID
packet as long as they transmit data periodically. For example, central server 120
keeps track of the availability of RC interval 240 and monitors the transmission of

communications between nodes 130. However, if a node has not had data for a

predetermined number of cycles but nonetheless wishes to remain connected, it can
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comuni cati ons between nodes 130. However, if a node has not had data for a
predet er m ned nunber of cycles but nonethel ess wi shes to remai n connected,
it can 1MWOWMIBIH09518 PCT/ US02/ 23211 transmt a dummy pathsn2®1iy., a
packet not addressed to any particular node 130. Fig. 6 illustrates a
comuni cati on net hod 600 according to an enbodi nent of the invention to

i npl enent teargomitny dpmokyepacko rigy rd pavkisonotnakitessbd6io Ganlyspardenar wale 1300

comuni catj.on t hod 500 except,. for ditional steps. Parti arly,
frer nodus Solttiatss sestcaeisngneon 100 peaufBei Shoblidiiny SHE. | he
node det erjgi;&ffn toShPRnPAP ) MBRAPEIcKED TBMMBidAtibA Snclifed B0 idesttical ot ,
i.e., stay connected. |If the node wishes to stay connected, it transmts

(step 620)toacodumnmyicationamethok 800 exauphdomivee additidenl 55Ds) | Rardgwlarlys tadigr 550) f or

packet s addr d.to i.t. 1n i et of, LN iLon [ imes are
b ovi ded. tEauDuidmtes (8p SHof IPEUATR poloahGtt b sl aBH PR cor anc
to optim Zﬁ@tepa&ﬂﬂ)) vashed itdraninthia i&Paeighed @G ORKLOfe. ! digy cemtrettdeNtihd €. g. ,
extrenely low error rate, mnimzed synchronization time, etc. GQuard

times are st Wishes yo playceenngetedng BRI (TP 4A0) endrmamyt fada F@)Ckﬁt erval
210, RCI "égj&{e}kﬁi‘se %‘éﬁel%‘ﬁst sfepfs%)"@k}a&é&s ad8£§e'dt8ﬁﬁ angenents, however,
e efo he “afo

can be us 0 acdconmbda enent 1 one and ot her del ays. As
not ed before, tie annarbbdinentaof biée pimenhiicgd,guadt hinvesr iapeisprogjaetli éat i ons,

t opol ogi es, and statjon _designs. Fach enbodi nent will require.the
conpensat ia&ﬁommﬂdﬁ&eo‘g aa%lwso%g%atSUE i Sheapans et epd e APEBA fach a
function afmpddifett B! GREECRRINVEANMANENPQRERRNt A, SalaYdy aswastialiad W th the

circuitry (hardware), = processing, and frequency swtching of the nodes. It
woul d be appumizetl syocloomizatiii tilnedetcy). t Geardrtimésoavet prefeadbdyipdaced ot theasur e

such delay, tines. | cor d e Wt he 1 nventi-Qn, node rm nes
whet ner orbasstitgand pif e oy Mo ReoMIGH At aRbECAsRSy R ¢

regard, theterhesideaihE, RbwdRe cahbeéartd @) asldnieddatefdd ithe afol@n&ifiohedl server
120 to broker or provide access to RC interval 240 anpng the various nodes
130. Accoraidngfhgr delays. pAspied befarel dheynventen cambe dpragiicad Weh brapRBY i ng i s
avoi ded. t j nvent i p J cri bed
wthrer cENSURRs BoloBeE " DallRT JRGER EHALh TRl AT A, HEEC

under st ooccdnypenbaion fos prdpagatiannddling assbdeittbatwittatramusssidi@an@efinetiorf of m and

details may be made therein
'[¥16 d?stance %etween the nodes) and delays associated with the circuitry (hardware),

processing, and frequency switching of the nodes. It would be apparent to one
skilled in the art how to calculate or measure such delay times.

In accordance with the invention, each node determines whether or not to
transmit data by monitoring CCA slot 235. In this regard, the embodiments of the
invention do not require the central server 120 to broker or provide access to RC
interval 240 among the various nodes 130. Accordingly, any propagation delay
associated with the brokering is avoided.

Although the invention has been particularly shown and described with
reference to several preferred embodiments thereof, it will be understood by those
skilled in the art that various changes in form and details may be made therein
without departing from the spirit and scope of the invention as defined in the

appended claims.
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wi t hout departing fromthe spirit and scope of the invention as defined in
the appended clains. 11 WO 03/009518 PCT/ US02/ 23211 CLAIMS What is

cl ai med w0 03/009518yst em conpri sing: a shared conmuni cati @eg/usezizazm a
server connected to said shared conmuni cati ons nmedi um and capabl e of
sending a forward channel signal on said shared comruni cations nedi um
during a QLA#MSer mi ned forward channel interval of a conmunication cycle;
and a plurali ty}l}@'&t noﬁ:ﬁl deach of said nodes connected to said shared
cormmuni cat i ons am§d Spabl e of monitoring said forward channel
signal, npnitoAisystematéinsiiigd communi cations nedium for usage during a
cl ear channel assessnment slot within a clear channel assessnent interval
of said commnl%:@hﬁr%COD@lgl@méatw@ﬁmedﬂmrl ding a reverse channel signal when
sai d node deter ul S shar.ed nlcatlons
medi um f or usag%%g%c%én% dﬁ% ?135}3 regﬁo"' umcﬁggléss@ H’fn@flc?f‘pfﬁﬁ%? sai d

shared congsudingat fobnadERehineNRipsal oheaid shavee ceinfusiatlosd Radiuaarmgla
assessnment interval is partitioned into a nunber of clear channel

assessnmentPredeieningd fopwardshannoh iierapl f scosymaneationgyclexaidusi vel y  assi gned
to one of said p Ity 8f1(11c->rcf%§ e%é'l%&feéylcﬁlflocfeg%bﬂe%ted"l‘.@%lg'sv\%éé" d server is

capabl e of recel sal rever se annel erein each node is
capabl e ofconmnmiuvatmglsmdmm amd/\aapdblecdﬂammﬂbnﬁg gsndlforv@rd dHa@nshs'sglﬁm of claim

1, wherein said.forward channel nal ai d reverse nn si gnal
conpri se o‘HP‘%}!toﬁH’cgl@@{ shayed G?ﬁiémg%?{ g?ﬁ ’6‘? oFPgagedyEpg a5l e@é&?ﬁ“ﬁ%‘r war d

channel si &é‘@kmhﬁ‘t@lé{%ﬂnﬁ*ﬁ cledfiHaBAd as&@éiﬁerﬂ?ﬂ@rv‘aﬁoias%ﬁi ufcsftpdue node

address and i s capabl e accepting information encoded on said forward
channel siqynk alvmpmvshmgia tavdrse shanok] Sgriad whieo sawdmdde Hetermeihesastaciemdt sai d

oS g 90, SR TSP o S5 i MFEELP @ roce

channel assessment slot that said shared communications medium is clear,

—)—(

wherein said clear channel assessment interval is partitioned into a number of
clear channel assessment slots, each clear channel assessment slot exclusively
assigned to one of said nodes.
2. The system of claim 1, wherein said server is capable of receiving said
reverse channel signal and wherein each node is capable of receiving said forward
channel signal.
3. The system of claim 1, wherein said forward channel signal and said reverse
channel signal comprise data packets.
4. The system of claim 1, wherein said forward channel signal includes an
address, each node is assigned a unique node address and is capable of accepting
information encoded on said forward channel signal when said address of said

forward channel matches said assigned unique node address.

5. The system of claim 4, wherein a node address is an Internet Protocol
address.
6. The system of claim 1, wherein each of said clear channel assessment slots is

of equal duration.
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6. The systemof claim1l, wherein each of said clear channel assessnent
slots is of equal duration. 12 WO 03/009518 PCT/ US02/ 23211 7. The system
of clai mwp oaerses n sai d server dynami cally assigns sai d ecearsozzzannel
assessnment slots to said nodes. 8. The systemof claim?7, wherein
assignment of said clear channel assessnent slots are rotated in a round
robi n fashf.on. ®he Jystens p§tleim 6f witdreinrseitl, servee dgnamisaliydassiguessé ciemannel
signal is provi,ded dur,i redet erm ned reverse channel interval. 10.
The syste %llagf‘?f‘ts@?mfs@gf ﬁ’eﬂ&dg}?ﬁﬁ?'i sing guard tines separating said
forward chgnnel Thak@femabe clamh ¢, WRHEIh$SsiSNABNF shifllcRiaY Blann8Nsghehic! ear
channel assessnent” interval. 11. The systemof claim1, wherein said
server is Yejpan wtaged genrbund rebin &ghiohr oni zi ng si gnal upon conpl eti on of

sending sajd fo [ hapnel signal.. 12. The system of. cl ai. 1, wherein
sai d sync?\ér'oni z?ﬁ%s Sfeé%af&f“ g"’glée)]l‘?fgl’??l ﬁF‘ﬁrﬁegcmhﬂ.Slgf%{.ls‘?ﬁ%wg%ét emof claim
11, wher ei qurtgcdprRlctemhidedRFese cRarddPiathealof cal culating a time interval
bet ween an_occurrence of sajd iégchroni zing signal and an occurrence of

i ts assignbli cl Ebg systramAbelamsdeghemomprisig epard times soparating e#id cl ai m 9,
wherein Sy 3lchhnd nERRR i r@lerd VAR i IR bl o0 BLELGRMITUNI cati ons
medi um during a query channel interval of sai ComMunr cat r on cycle. 15.
The syst enasséssmenf imeivigl. wher ei n sai d query channel interval occurs after
said forward channel interva nd priqQr to said reverse channel interval.
16. The system of®®® ﬁ ain r‘%f?é‘?lgé%‘aﬁ?ﬁ'vﬁﬁgﬁpﬁ%le%%fhnéﬁe i nactive node,
wher ei N sajelchdafinyg ‘lﬁoﬁéorﬁ;ﬁ@@&i&'s@ﬁdiﬁg@ﬁ TOrvihird BRIl diacket during
sai d query channel 1nterval, said node I D packet conprisin I'dentification
i dent i fyi nig.sai Bhe systsm ofclaiodbl, whereidl baid syrsdheonizihg sigaalis 46, wherein sai d
server is & gﬁarlaleirg)f assigning a clear channel assessnment slot to said

i nactive n o gI”‘?lﬁég'system of claim1, wherein said server is capable of

rescindi ngiza clE@ system of claim 11, wherein each of said nodes is capable of calculating

a time interval between an occurrence of said synchronizing signal and an
occurrence of its assigned clear channel assessment slot.
14.  The system of claim 9, wherein said server is capable of monitoring said
shared communications medium during a query channel interval of said
communication cycle.
15.  The system of claim 14, wherein said query channel interval occurs after said
forward channel interval and prior to said reverse channel interval.
16.  The system of claim 14, further comprising:

at least one inactive node, wherein said inactive node is capable of sending a
node ID packet during said query channel interval, said node ID packet comprising
identification identifying said inactive node.
17. The system of claim 16, wherein said server is capable of assigning a clear
channel assessment slot to said inactive node.
18. The system of claim 1, wherein said server is capable of rescinding a clear

channel assessment slot for a node, if said server determines that the node is

inactive.
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channel assessnment slot for a node, if said server determ nes that the node
is inactive. 13 WD 03/009518 PCT/ US02/23211 19. A nethod for a nulti point
to nul ti pwoB/oewdnsuni cation in a systemhaving a shared eocmmusnt/zxii on
medium a server, and a plurality of nodes, the method conprising the steps
of: transmtting fromthe server a forward channel signal on said shared
conmmuni cat 1%n mAdnethpd o holtipoigt ®aivltipbiat esnmonitatiorciata systemeiving & or  sai d
forward chagnn signal,.at each of the pluralit f nodes; and nonitoring
sai d shar e%laf}%rﬁ%?fpg‘?%ﬁtm? Iﬂﬁcﬁm}rﬁ FB¥era? @P@tgﬂgﬁ‘ﬂ‘n{%ﬁ tﬁ‘? "g“ﬁglpg at each of

t he plural ¢dnipfing'@d@gepsvherein each of the plurality of nodes nonitors
during a clear channel assessnent slot within a clear channel assessnent
interval, if sairansmgitingsfeons ersapier # forplasheharnelisignaben shid leaed channel
assessnent _ sl . ociated with one of the plurality of nodes and said one
of the pl u?og?ﬁwlcgﬁgnn%agé%’has information to send as a reverse channel

signal to the seobMRésing saadsiikdd doRfn@hicdtiom efidieurt e War] foswdahaidedm sai d one
of the pl ur,alité nodes, wherein said clear channel assessnent interval is
par tit i onetenal gbeachdtrpluraity ofinodes; @Adnnel assessment slots, each cl ear

channel assesseLishol XS A fiotuni@ith 9 00N Bfe Sl lerogss . 20. The

nmet hod of claim rern sai I""sig each of
sai d cl earatchemofthe phaektyrofnddes) whareinseachi ot plurdlityaifinodes @dnitofhie net hod of

claim19, further conprising the step.of dynanjcal|ly assigning_clear

channel as ﬂ??rﬁig‘?]_%ﬁ ta%g%%g&“ceﬂt %?t \pﬁlgn B %%W%@SS%@E@. migeVal.The met hod

of claim 21, whgkgilitepdbdolahfls a@a%raﬂﬁhgeaﬁa%ﬁe%m%éﬂa%e%mﬂ&ﬁ i gned in a
9 ereln sal

round robin fashion. 23. The nmethod of claim19, forward
channel siajaediated withownedd the plumalitygpfaogessabelt saidnoneend thoplvality chardes! i nt er val

and said rever hannel signal is rovi.ded, during a predeterm ned reverse
channel in agﬁg%ﬁg&%gﬂpo]%@ﬁé?m;&rsgf:h%ngli to #’ﬁts?’%glf’ U%B i g the step
of provi di legerge diihnel digks HRADMRN & of thOpRdlgly shgnel interval, said reverse

channel interval, and said ) ) o _
wherein said clear channel assessment interval is partitioned into a number of

clear channel assessment slots, each clear channel assessment slot exclusively
assigned to one of said nodes.

20. The method of claim 19, wherein said forward channel signal wherein each
of said clear channel assessment slots is of equal duration.

21. The method of claim 19, further comprising the step of dynamically
assigning clear channel assessment slots to each of the plurality of nodes.

22. The method of claim 21, wherein said clear channel assessment slots are
assigned in a round robin fashion.

23.  The method of claim 19, wherein said forward channel signal is provided
during a predetermined forward channel interval and said reverse channel signal is
provided during a predetermined reverse channel interval.

24.  The method of claim 23, further comprising the step of providing guard
times among said forward channel interval, said reverse channel interval, and said

clear channel assessment interval.
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cl ear channel assessnent interval. 14 WO 03/009518 PCT/US02/23211 25. The
nmet hod of claim 19, further conprising the step of synchronizing the

server wiwbosledspg urality of nodes through a synchroni zi n@Csiugnzab32i1
transmtted by said server. 26. The nethod of claim25, further conprising
the step of calculating a tine interval at each of said nodes between an
occurrence2bf saheimsthedtof olimilAgfusthereimpriaing the step ofisyrehweiziig thes assi gned

cl ear channel assessnent..slat. 27. The nethod.af claim 19, . fyrther
conpri si ngt 12 v%‘ﬁ'e%eg’?urﬂgﬁiog 8??1%6}“83&1“ &%Iﬁ%mﬂ%ﬁfmﬁﬁg%ﬁé@ﬁum during
a query chamngl interval at said server. 28. The nethod of claim 27,

further conprising: sendi nrq.a node | D packet during said query channel
i nterval f#wm ahhe mgthodé clai 8, fugherdompdisingthe sick of calentpifniess e

i dentificati i AYE j.Llnactiv de. ~.29. The nethod gf claim 28,
further cgﬁr%]f)e?‘:;%iaﬁg&%ﬁef%lta glﬁaggf'%é"%%?‘g%"ﬁgmggné’ 85?3185%0%%}1213%§1§§§nent sl ot

to said i nadtanvecmeete ofits aidigneteldanchaphelckeaissmd@ sidtur t her conpri sing the
step of rescinding a_clear, .channel assessnent slot for a node, if said
server det®h ni nbae mgthodofglaimdg. fiugher comprising thastep af mentieringwtd ons cycle

format forgpraviotiithifaiods %Wﬂ%ﬁ?ofﬁﬂéﬁgl iﬁter%é{ RPidpert © mul tipoi nt

conmuni cat i ons system conpri sing ns I'Um T nterconnecting
at | east dite sefhemethod oficlaim R3] futtherafompoiding; t he conmuni cations cycl e

format conprising;,. a for d channel interval, wherein said forward channel
interval desi gnsgﬁglglg afiode pﬁéfei?gﬂm%?al %‘fﬂ?’ﬁﬁm’élef’é‘ﬁ%@mérh%ﬂ’é?“‘éq gnal

from sai d &RV nédCITERIckENRARPRIing SESHTORIn 1dBAERMA saidihShE ARG d Cl ear

channel assessment interval is partitioned into a nunber of clear channel
assessnment2%| ot Ehe maknd of elaim 28 Hariherl conypsisingtbastes bHassipxiigesilearl y assi gned

to one of Czlgjf‘gelggggg n§t%'ogfor:slsa%ae{qa?ct§,aegl§§% assessnment slots designating a

time perio or "a node comuni cations medium a query
channel i rB0er valhe mbhbe ioflclith 49, Futhet cohphiBidls thaétep ¥hdesélfd@hgnaleas a tine

period for a node not assigned a clear channel assessnent slot to request
an channel assessment slot for a node, if said server determines that the node is
inactive.
31. A communications cycle format for providing data communications within a
multipoint to multipoint communications system comprising a communications
medium interconnecting at least one server and a plurality of nodes, the
communications cycle format comprising:

a forward channel interval, wherein said forward channel interval designates
a time period for sending a forward channel signal from said server;

a clear channel assessment interval, wherein said clear channel assessment
interval is partitioned into a number of clear channel assessment slots, each clear
channel assessment slot exclusively assigned to one of said nodes, said clear channel
assessment slots designating a time period for a node to listen to said
communications medium;

a query channel interval, wherein said query channel interval designates a
time period for a node not assigned a clear channel assessment slot to request an

assignment of a clear channel assessment slot from said server; and
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assignment of a clear channel assessnent slot fromsaid server; and 15 WO
03/ 009518 PCT/ US02/ 23211 a reverse channel interval, wherein said reverse
channel iwDeBMeds1glesi gnates a tine period for sending a r@cerasezzzannel
signal by one of said nodes. 32. The comrunications cycle format of claim
31, wherein said forward channel interval is variable in duration. 33. The
comuni cat i ons zyvkmsefchamel intdrvai) \aherei&zaidfmverbechamalﬁnies&amgesagnates a

S nchronlzatlon i od, ..wherein s oni zati Qn peri od designates a
tYne perlo 5%&§§F86@3?%@F6@Fﬁﬁ i¥ ‘Q%H@H?BEW&%FP@W signal, said
synchroni zimg  shooahmdsRh@sRlcyae faﬁ/ﬂf‘aﬂoﬁah& BPW@&%QQ@%&M& bgabl | S

conpl eted during a _communi cations cycle. . The communi cations cycle
format of ipfeayahiggriapitinaiumtioni d query channel |nt$rvald|s leed in .
duration, id r n n of said. nodes assigned a
cl ear chaﬁ%gl é@%%%gﬁ%ﬁu ?%? & ié?%ﬁ?gﬁ'ngﬁfaﬁﬁh FrOMPLSEE said assi gned

cl ear channel agsesERRIMatish pénocﬁarheﬂéhesa@@mﬁtdh@éah@ﬂ efdFdRignafegBt of claim
31, wherein said reverse channel interval is variable in duration. 36. The

comuni cattiIB‘i"’lBe%%Wbel? SerBarvesTiranpaithe synchygmigasion sigapkd sajd émchmmm?@l

i nterval ig:4f nd sai d cl ear

AR igﬁe a%g?ve}%@a?ld t%m& ehat R g a1 iR ata NS5
commun1cat1ons cycle.

34.  The communications cycle format of claim 33, wherein said query channel
interval is fixed in duration, said synchronizing signal enabling each of said nodes
assigned a clear channel assessment slot to calculate an occurrence of said assigned
clear channel assessment slot.

35. The communications cycle format of claim 31, wherein said reverse channel
interval is variable in duration.

36. The communications cycle format of claim 31, wherein said query channel
interval occurs between said forward channel interval and said clear channel

assessment interval.

16



