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15 [0001] The present invention pertains to the field of data transmission, and more

particularly to a system and method for wireless broadband data transmission.



so big that downl oad or display using dial-up connection is not practical,
which is the nethod used by nost of the Internet users. People are in need
of speed wo oaoewmpl i sh their tasks on the 10 Internet in Peagsnabisel ti nme.
The Internet Industry is always conmng up with new ideas and nethods to
provi de high speed Internet Connectivity, sone of the nethods, which are
becom ng popular currently are | SDN, DSL, CABLE and | ast but not | east
wirel ess. [00041 Most vendors providing wirel ess access are using spread
spectrumradios for point to point or in some cases point to nultipoint.
Spread spectrumradi os provide the Internet 15 connectivity using a direct
connection nethod. It has a limted nunber of channels, which can serve a
limted nunber of people, and the speed is divided evenly anong the people

connected to the radio. That ' radio is connected to a Ti (1.54
Mops) I nternet connection, gﬁéﬁﬁﬁﬂﬁgk&gégi IMENJON vi ded anong the
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syst ens

popular currently are ISDN, DSL, CABLE and last but not least wireless.
[0004] Most vendors providing wireless access are using spread spectrum radios for
point to point or in some cases point to multipoint. Spread spectrum radios provide the Internet
15 connectivity using a direct connection method. It has a limited number of channels, which can
serve a limited number of people, and the speed is divided evenly among the people connected to
the radio. That means if the radio is connected to a T1 (1.54 Mbps) Internet connection, then this
speed will be divided among the people using it. If we connect the radio to its full capacity (254

users), each customer will get less than dial-up modem speed.



receiving data froma predeterm ned set of the plurality of users, and one
or nore return path repeater systens receiving data fromone or nore

pr edet er mvpad/ogdonel ess col | ector systems. 15 The syst em alP€m/uss®61561
terrestrial |ine-of-sight broadcasting in conjunction with satellite data
transm ssion systens. [00081 The present invention provides many inportant
techni cal advantages. One inportant technical advantage of the present
invention is a systemand nethod for data transm ssion and reception that
uses satellite data transm ssion systens in a tw-way 20 environnent to
provide a terrestrial data transm ssion network. The present invention uses
coll ectors and repeaters to all ow high-speed uplink in conjunction with the
satellite data transm ssion technol ogy, thus providing a two-way high

speed data network that can not otherw se be provided using satellite or
cabl e technol ogy. [00091 ThoSEMMARYeQF THIE NFIONyi | | further appreciate

the advantmasg% and BUPEEIAce Vaﬁl hE L ﬁm%mg]m% ég{l&ﬁ%%%gioﬂ%ﬁ} mwn@gat

ot her inportant aspects thereof on rea ing t alle escrlp

f ol | ows i andengiving tlate areproidedthatdoamwiomg kno8n PYORERsOGIBOtdhshETing SoleOdG0d

BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAWNGS [00101 FIGURE 1 is a
di agram o m@ystenlfor broadcast transm ssion of data in accordance with an

exenpl ary [egbedi nenkn pirtitlgr, pr S8R/ ahd \HRIHddOfor &%ﬁﬁnfﬁ@ﬁ&e&lﬁé daa cHr@gr am
of a systemfor wireless distribution and col | ection I ncl udi ng

one or noPEViskd st dloyvsdighreged ‘aﬁ%le%@ﬁwﬁf@ﬂwmhﬁa&th%awds@f qhﬁ@e dllogatiopi t hin a
hub 10 colfogly)and @ stdotdibe witidhP exdthelf afif cﬁﬁ%ﬁt bf B0 bRGENfl dif6h 5 and

one or nore exenplary systens an?Pconpo at can used by an ’end
user to reysdnyéoralath transpamssinint and réeeptien lsqm‘fider Hmosyu@rmlglcmdsﬂt a)lmeleps dati ses

and i st r PEEEare e Hgmellik A LA el S Bl Sl SR R AL
areas10n ageordaseewitltds Bidadvasnpadtyrs. A wireless data return path system receives
incoming data from the plurality of users and provides the incoming data to the data network.
The wireless data return path system further comprises one or more wireless collector systems
receiving data from a predetermined set of the plurality of users, and one or more return path
repeater systems receiving data from one or more predetermined wireless collector systems.
15  The system also uses terrestrial line-of-sight broadcasting in conjunction with satellite data
transmission systems.
[0008] The present invention provides many important technical advantages. One
important technical advantage of the present invention is a system and method for data.
transmission and reception that uses satellite data transmission systems in a two-way
20  environment to provide a terrestrial data transmission network. The present invention uses
collectors and repeaters to allow high-speed uplink in conjunction with the satellite data
transmission technology, thus providing a two-way high speed data network that can not
otherwise be provided using satellite or cable technology.
[0009] Those skilled in the art will further appreciate the advantages and superior
25  features of the invention together with other important aspects thereof on reading the detailed

description that follows in conjunction with the drawings.



enbodi mrent of the present invention; [00131 FIGURE 4 is a diagramof a
systemfor providing a collection systemor return path at high-speed and
via wrelweo3losaoko i n accordance with an exenpl ary enbodi mee/ush3/otsel

present invention; 15 [00141 FIGURE 5 is a diagramof a systemfor data
repeaters in accordance with an exenplary enbodi nent of the present

i nvention; (00151 FIGURE 6 is a diagramof a systemfor a distributor and a
collector in accordance with an exenplary enbodi nrent of the present
invention; and [00161 FIGURE 7 is a diagramof a systemthat utilizes an
interface nodule, a router, 20 and a return path system
sorter/multiplexer. 4 WD 03/063010 PCT/ US03/ 01561 DETAI LED DESCRI PTI ON OF
THE | NVENTI ON [ 00171 In the description that follows, |ike parts are marked

t hr oughout the ifigati on and drawings with the sane reference
nuneral's, respe R&EQE %B’T&%JV%EHHSE@&%L IS QoTHEORAWDIESe, and
certain copmonants @GURE SPAM difkr3RNG &s e?r?%xof)r&dcsagpfrgxgﬁﬁ]‘grsi{n;5§1ﬁ§ﬁdin

identified by conmercial designations in‘the interest o I
conci senegscorfigwe sjithrn@yRmEplary embodihengofithegiressytsiiemtivf®0 f or  br oadcast

pr esent 1 riamiton.  TACAIRIE & HAas S o ARREE it B PP @ 6 R 1 or
broadcast (WRES), ntliding ohe datnsort reaemplbtyt 9etemseindt ddenpohbhtt ML chEe be fifdluded
Comput er &, A6t 3155 BGRUE w0 dGtin aulify ddroansoSs apmofespeaiar, P s
Using o dora. r anoem, ;%‘%ﬁ‘“sgé%dﬁé‘?% nehS ot 8 (R0 &y ATREF ba o Bipivb
prot ocol . tapstBit infasmation e ¢ hubrssing eastamer wreamis¢sidquipR@nt; ecei ves a request for
i nformatiofygya] FIGURE 3 is a diagram of a system for broadcast repeaters and distributors to

10 provide broadcast data to end users in coverage areas in accordance with an exemplary

embodiment of the present invention;

[0013] FIGURE 4 is a diagram of a system for providing a collection system or return
path at high-speed and via wireless link in accordance with an exemplary embodiment of the
present invention;

15 [0014] FIGURE 5 is a diagram of a system for data repeaters in accordance with an
exemplary embodiment of the present invention;

[0015] FIGURE 6 is a diagram of a system for a distributor and a collector in
accordance with an exemplary embodiment of the present invention; and

[0016] FIGURE 7 is a diagram of a system that utilizes an interface module, a router,

20 and areturn path system sorter/multiplexer.



15 (RFlI) fromuser 1 126, hub 120 retrieves the correspondi ng i nformation
fromthe Internet, an intranet, or other suitable networks using proxy
server 1 WO®3acmdiproxy server 2 118 or other suitable prexy/useswesss, and
broadcasts the retrieved informati on using gateway 112, nodul ator 110,
transmtter 108 and antenna 102 to user 1 126. User 1 126 can receive the
information via dish antenna 132 and associ ated conponents, such as a
receive card of a general purpose 20 processing platform The downlink
speed can be regulated to equal a suitable speed, such as in excess of
1.54 Mops, using a regular dialup uplink connection over the public
switched telecomunications network (PSTN). [002 01 FIGURE 2 Js a di agram
of a system 200 for wireless distribution and collection (WDCS), including
one or nore exenplary systens _and cogﬁfnents t hat can be 25 included

within hub 120 to col | edPERAH-ER REPCRIRIAONOF SHEINYENHAN data from t he end
users, andr@ge7 Ol NOhEHRX AR SHaA ?61}%“%”%1&0[@&{899%& Sm&%g& FlRS TR DY
in o hu &

an end user to receive and transmt ormati o b usi ng custoner
preni ses ewesifpation. and YBwIEs 08B0 IG ROF B8IR ISAderall 00 ettively.erFircdrawigul e
214 provi n I conmnecti.on to one or re . nefworks and router
215. I ntertace %ﬁ[@tg{fzt%%ﬁ%ﬁ &g ?Féta%iha"f{‘P%{ﬁeﬁf‘fa“d%% SN 40 SEPEAHIE Ofdat a
i nterface,schemdticaform snd tdetified byh@mmdreidl desighatiohsdin BRLintdd&R, 0f08laf¥p3ardat a
connections, .or other suitable data connections. Internal routing can be
handl ed by PESFE™S 215 5 at a suitable data processing speed, such as 12.6

gi gabi ts ppgosecond KIGURE 105 artliﬁg}%-of@?k’c&ﬁr1002f$5bﬁ0§@caisp%ﬁ§gﬁssﬁmsﬁi da8Ple
nunber of input-output interfaces, such®as 12 as shown, ere eac
provi des CcpREdEeeVith fadexsaliary smbaiigdnt ofrthe geeskntdiaventivandin dbd exanpletyher

sui tabl e ' ' n.on | ar odi nent, th
f r ont paneﬁ%%g i%ﬁs&%@ﬁg&gﬁ% b&p&%@?o eﬂrf) ?c%g;&vfnﬁ grggg'iﬂhotne%%gagt&mg‘f%du%ver the
| i ghtilfg, Isterret for aghaelityroftuesrs. and ot her information, and 10 t he back of

outer 205 e Uied L PRteNds LIPW, drLertare, Losl PS8 o

conf i gur edsultfblel genetalSt ]2 purpose processing platforms. User 1 126 or User 2 128 can

connect to hub 120 using a data transmission protocol such as TCP/IP or other suitable

protocol. In one exemplary embodiment, when hub 120 receives a request for information

15 (RFI) from user 1 126, hub 120 retrieves the corresponding information from the Internet, an

-intranet, or other suitable networks ﬁsing proxy server 1 116 and proxy server 2 118 or other

suitable proxy servers, and broadcasts the retrieved information using gateway 112, modulator

110, transmitter 108 and antenna 102 to user 1 126. User 1 126 can receive the information

via dish antenna 132 and associated components, such as a receive card of a general purpose

20  processing platform. The downlink speed can be regulated to equal a suitable speed, such as

in excess of 1.54 Mbps, using a regular dialup uplink connection over the public switched
telecommunications network (PSTN).

[0020] FIGURE 2 is a diagram of a system 200 for wireless distribution and

collection (WDCS), including one or more exemplary systems and components that can be

25  included within hub 120 to collect and distribute audio, video and data from the end users,

and one or more exemplary systems and components that can be used by an end user to

receive and transmit information to hub 120 using customer premises equipment.
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nunber of data connections independently, such as four Tl data connections,
to performl|oad balancing and/or conbi ne one or nore independent data
connect i owe 0B/6M1@ single data connection. In another execplEsny01561

enbodi ment, each of the input/output ports can be 15 configured to allow
users to manage the functions of each port. [002 21 Interface Mdule 214 is
connected to corporate network 202 and can be a carrier class nmodul e that
can accommodate PSTN 212, Internet 204, a frane-relay, an ATM switch, a
private network, or other suitable data traffic. As used herein, thg term
“connect” and its cognate terms such as "connects” and "connected," can
include a physical connection 20 (such as a copper conductor), a virtual
connection (such as through random y assigned nenory |ocations of a data

al connectjon (such as through logical gates of a
e conductd Gt devi A8 Tat: FBATE.? LEBrES o cxererey ghnnatlio taphe or more
conbi nat i artvdrks st FoRQMECtIn@RBce HAIARSD 12XAARERIE a?ﬁt{%'sﬁﬁ'ﬁata §tyatS Elﬁ%leand
conponent s are cg%gect ed to other systens and conponents th

i nt er veni rftas et SRER @drip Shikables nuimbeth 04Tk NFHUGE32DSHA la&brat |0(@ sytat em
Router 2 15081%&16@5” Bﬁ%eﬂ%lithﬂg dath QB{H&CHOIEU bR, roBP n%%a[ntsbu %%11 Bg Egétgaré’flé S and

downlink 218 to a'different suita ort, suc
sui t abPe < gseitable ¢aia processimgispeddsich as 2.6 rguigabﬂeper sadont |(gbp§ PEBitherS UedutddS an

it 3/ 063010 PCT/ US03/ 01561
system o 8 un g YSh e g Bl ot Equpiitedsins it & Gatsbmn.apisre coch

general | y gnm\odresdedpréd)e”terntnli@lnﬂﬂlht bdndesdiEash Shahldhe bHAWERS, ‘d?%rtﬁerasqgt abile®
not confi %lé gd to receéve%Pgata fromusers, whereas system 200 can be Used
°Y

to transm ALODS Sy a N qBe RETRRIFY |ejnbgdiment, dbmiromtanelrof rewter2 19t daer
systenms. r¢a@2fdk- @%@ R BRI ceR! $4thS R %htm%u b@%@{' ts;[) r]‘a{;}%%rgfj #1 <{1] Hl%“%% %:nd

up- converter 242, down- converter

r out erl023he beskpigroutendt s zam )bevise to I?mvaiegrmlp@(mltmfage 6t dorts rnd Eﬁ@)algzr??n(‘;r -
d F h 240 ner al oce p
D2t o) P on o giaptef P EPPANS: £ ReiABNEHR Rl BER R coBfiSRET &t il witabls

number of data connections independently, such as four T1 data connections, to perform load

balancing and/or combine one or more independent data connections into a single data
connection. In another exemplary embodiment, each of the input/output ports can be
15 configured to allow users to manage the functions of each port.
[0022] Interface Module 214 is connected to corporate network 202 and can be a
carrier class module that can accorﬁmodate PSTN 212, Internet 204, a frame-relay, an ATM
switch, a private network, or other suitable data traffic. As used herein, the term “connect”
and its cognate terms such as “connects” and “connected,” can include a physical connection
20 (such as a copper conductor), a virtual connection (such as through randomly assigned
memory locations of a data memory device), a logical connection (such as through logical
gates of a semiconducting device), other suitable connections, or a suitable combination of
such connections. In one exemplary embodiment, systems and components are connected to
other systems and components through intervening systems and components, such as through
25 an operating system. Router 215 can connect uplink 216 to a suitable port, such as port 12,
and downlink 218 to a different suitable port, such as port 1. Uplink 216 is a suitable system

that transmits data to end users at high-speed, such as an Internet broadcast system, a satellite

6



nents. 10 [00241 In one exenplary enbodi ment, user conputer 234 can
f?gﬁgnft one or[nnre RFI packets to interface nodule 214 via router 232,
nodul at orw@38/063epe converter 242 and antenna 226. Hub 120Pceasivesset he RF
packets directly or through return path system repeater 224 via antenna
222, down-converter 223, and after sorting and nmultiplexing using return
path system sorter-multiplexer 218. The data, such as TCP/IP packet data or
other 15 suitable data, fromreturn path systemsorter-nultiplexer 218 is
sent to the Internet or other suitable destinations via router 215 and
interface nodul e 214. [00251 Router 215 can include a software stack that
processes the inconmng data to extract destination data, processing .
control data, or other suitable data, and can perform handshaking and firm

[ us d hub 12Q. Router 215 can route the 20
i processis, epuenn & esuselo it b 100 oFRULSL 2L, can foute Lhe 2

sui tabl e |tpwemitdneadcast datactanthe ehdibsersl atd afer NChRASHE] Hﬁfeﬁﬁvé'%lhﬂa%ﬁdh?gﬂs%%
216. [0026], \Wen the gaue ted information reaches router 215, the data can
be transmtled Y I%é g%‘b © Y5ed to, Hrnsaut andgreceiye dasmindependemBOor iambminneiod2?,
ant enna 23aitesthétygstyaer s | ocation, down-converter 228, denodul ator 230

that can al so decode the data to extract TCP/IP packets 25 or data
t ransnit t e 943 laccofystiamer mremisesnequipment uian aintledg aoteano 226, Ropieeiveddr 24D Ut es

Lol ephone ‘SrTRANREZE 1 Bile PP B B 345 o fob e B G g T
di agr am offoeeigly Sxelmnge Gtétion XS datestice ep@aah&rlrt@(%;flgp}?gg ezr?g’lggleer?ildﬁmr{pose
cover age. @5t piioms 72, ‘Grfigy slghal HRalsy oetamoe ovotie: dteblermpbiamy o
enbodi nentcomporidne. present invention. 5 [00281 Uplink 216 can transmt data

' - d
to users via | P data gateway 304, nodul ator 306, up converter 220, an
Ant en Q 22H 024}, tab%%?a?@ﬁ&%wreeﬂa@ﬁmnt,m@mtmpm 2¥dcae ricandinitgone or more

RFI packets to interface module 214 via router 232, modulator 236, up-converter 242 and
antenna 226. Hub 120 receives the RFI packets directly or through return path system
repeater 224 via antenna 222, down-converter 223, and after sorting and multiplexing using
return path system sorter-multiplexer 218. The data, such as TCP/IP packet data or other

15 suitable data, from return path system sorter-multiplexer 218 is sent to the Internet or other

suitable destinations via router 215 and interface module 214.

[0025] Router 215 can include a software stack that processes the incoming data to
extract destination data, processing control data, or other suitable data, and can perform
handshaking and firm link processes between the user and hub 120. Router 215 can route the

20 data to and from Internet 204, PSTN 212, or private networks, or other suitable locations, and
can return data from to the users using uplink 216. ‘

[0026] When the requested information reaches router 215, the data can be transmitted
to the user via uplink 216, up-converter 220, antenna 222, antenna 226 at the users location,
down-converter 228, demodulator 230 that can also decode the data to extract TCP/IP packets

25  or data transmitted in accordance with another sujtable protocol. Router 232 routes the data

to a suitable local destination, such as the end user’s computer, telephone or TV.



uch as MPE&Q, MPEG4, DVB and QPSK can be used to conpress the
3;?§?Ssgﬁéoze the data for transm ssion, and to transmt the data over th?
avai | abl ewbroagesdemcy spectrum Up-converter 220 and antenmETHBmywanlope{g e
works at a suitable frequency, such 10 as one between 2.0 to 40.0 g}t. ;
data gateway 304 and nodul ator 306 can be configured to transm}\’b ata at a
sui tabl e speed based on the transm ssion frequency, such as 240 hps..
[00291 End users can receive data directly fromantenna 222, as s ommdln t
area 314A, or from'distributor 312A as shown in area 314A via broazgié
repeater 310A directly or through distributor 312B as shown in area
vi a broadcast repeater 310A and broadcast 15 repeater 310B as shown in a[ea
314C, or in other suitable nmanners. System 300 can also allow the user to

i i d - an N di onnection for. upl oads,
(eceive hzmecd dvuuadssadayah & PINGTBHYB, BRATEEOn,Lor guPLe
del i very, 318Biand disiriyioredl 2A pidhl 2Bontpesidd romdcanmbiata bh®@iseReih th§&ace areas

. : : ; hi gh
roviders, [ t li.cations where the user does not requite a
E peed ret SrlﬁAbgltT ?119’ g@& [%8 - 1 *F?&%ﬁ%ﬂ""ﬁé A g¥etlan enbedimgrtt efnth0 Prdsent

i di ng imveptidd.ection systemor return path at hi gh- speed and vi a
R;?;:glggléylﬁ Ln ac I y wi th an exenplary enbodi nent of the present
i nvent |§ on. i 0@0 Bl ect oﬁg’ l%gigcmﬁm&h’@tmwfﬁ miad@rdatacgateavaya8 03 1sAduldbda Bos, and

i e r in thei.r related service areas
2 send b Lo hop 3g0 i RhchRl B IR i3 BrblSitn Pedifiorcmiteepdnaoon

and 406B, PEcCHEEnSHCh gs M%E@LME@@@%B ?ﬁd IQRSKL 26h ﬁﬁr“‘sé;?g@h%gl?‘??ﬁ%@%%
Ll S 0 a r. second, :
i cr ovave e The dufllfor BorRARSEh a8l ¢ HafBl cn SThier cheyemiabie Tequency

down- conv éectdmbyUp-chomertad20ent anteRa 2 2@NEn toggtg%rlﬁzo&té%% atu%ét%?% %ﬂﬂ&gg&ﬁ?{ : tem

Sl TG L 68 R o e ot
over | nt etotetnsmA@bia adalsOedle PebPbIIE] M;ﬂg}trag%r{lggi?rg ]gg 'él%}g%:uﬁl ag?%:(grahéléé?c e with
i : . .
FIGRE 5 [803l Qijl ag rlgnrg Sgersacaiﬁgée(lavrg cllsa?a? directly from antenna 222, as shown in area 314A,
or from distributor 312A as shown in area 314A, via broadcast repeater 310A directly or
through distributor 312B as shown in area 214B, via broadcast repeater 310A and broadcast
15 repeater 310B as shown in area 314C, or in other suitable manners. System 300 can also
allow the user to receive high-speed downloads and use a PSTN dialup connection for
uploads, such as for delivering movies on demand, distance-learning class content delivery,
delivering media rich content from application service providers, or in other applications
where the user does not require a high speed return path.
20 [0030] FIGURE 4 is a diagram of a system 400 for providing a collection system or
return path at high-speed and via wireless link in accordance with an exemplary embodiment
of the present invention. Collectors 408A, 408B, and 408C in service area 314A, 314B, and
314C, respectively, collect data from users in their related service areas and send it to hub 120
via antenna 222, return path system repeaters 406A and 406B, or other suitable processes.
25 Hub 120 can receive broadband data, such as millions of packets of data per second, via

carrier microwave or other suitable wireless frequencies. The signal is down-converted by

down-converter 223 and transmitted to return path system sorter-multiplexer 218, where the

8



an exenpl ary enbodi ment of the present invention. Broadcast repeater 31 OA
is a transposer 5 that receives the incomng carrier wave on antenna SOﬁ
at frequewoy3®eddimnd converts the frequency to F2 for tr&0Fnss¥yidnito the
user or distributor 506 using antenna 502. (00321 Return path system
repeater 224 receives the carrier wave at frequency F3 fromthe end users
or fromthe collectors 508 and converts the frequency to F4 for

transm ssion to hub 120 or another repeater using antenna 504. 10 [00331
Broadcast repeater 310 and return path repeater 224 can be nounted in the
same | ocation, such as on a pole or tower, in different locations, or in
other suitable configurations. The configuration of the |ocation of .
broadcast repeater 310 and return path repeater 224 can be selected to fit

he distri i i i on 00341 FIGJRE 6 is a

the distridai gg%% <PERUSE, N BOR B Rk S S e Tubroance

W th an exefiph el et embne: dfersiskrmadiat | nventi on. D stributor 506 and
Ln.as : _ , 1N

o oor R PEIERARE S0 | Dl B0 el Sl o5 homerchacopiges ous. o

in ot her swidxemblrnanbalientasfdhe fRsent HkhtehR. |]§1Wa&53¥’ﬁ%§&tefrr3qg¢{qgg¥ anspogesy -

t sers. Distributor 506 can receives the carrier wave romhu
b; 2232 st tﬁ%ﬁ&%?ﬂ‘é‘?s £49 (NQBIRG CAREE HAYe 51 2ntenng 504y ek frequeRby &t candoconeertsthiche

20, 1 equemRyubey ROFD Rr B ion 4 5 Qo Pty Y34 B PR ennag910- Col  ector

i 7 and can
508 can receive data fromusers via anténna 107
convert thd9%Si2dnal Return egiesysienFeepeaer 224 ansives sieotartier Wk 4i28equency F3

- pat r 4 other suita systens or components Using
;ﬁt gmapng).rﬂ F%%%Eq lfsﬁl%o%re%%rtrp? 5?@%@%?&% CORNYGHS Jhe rigequaneyy te Féi fomer
pat h, suclirapsmisson edeibi€0 o2 enaihdracdRr udifeahémadoast channel and to send

it abl i sting connection. In another exenplary enbodi nent,
o Usent B inam PrOMES: FEUAGD S 126n A S RRERieS 22 gan babi ey

satel | itesaystiemtion) s@whhgy ofUd tp@i%' 6r Swdi€ td‘f’ffér&ﬁefo}{ﬁioqg,t 8 irll‘ io‘c %‘f“ ssu‘lethblg he
9 WO 03/ Oggr(l) 1g?1ra|?ico-r|;é.U%gg/cgr}f?gu]r-ation of the location of broadcast repeater 310 and return path
repeater 224 can be selected to fit the distribution of the service area population.
[0034] FIGURE 6 is a diagram of a system 600 for distributor 506 collector 508 in
15  accordance with an exemplary embodiment of the present invention. Distributor 506 and
collector 508 can be mounted in a single housing, separate housing, in the same location to
facilitate repair and service, in different locations, or in other suitable manners, and can
include low powered frequency transposers. Distributor 506 can receives the carrier wave
from hub 120 or broadcast repeater 310 using antenna 512 at frequency F5 and converts the
20 frequency to F6 to transmit it to the users using antenna 510. Collector 508 can receive data
from users via antenna 510 at frequency F7 and can convert the signal to frequency F8 for
transmission to hub 120, return-path repeater 224, or other suitable systems or components
using antenna 512.
[0035] In one exemplary embodiment, end users can use either path, such as to receive
25 data over the broadcast channel and to send data over a suitable existing connection. In
another exemplary embodiment, a users can transmit data to hub 120 and use an existing

cable system, satellite system, or other suitable system to receive data. Likewise, the
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and return path of system 100 can be used exclusively, or other
SL??ggﬁzt enbodinentspcan be used. [003 6] System 600 allows outgoLng ﬁngs
i ncom ng woraloewso data transmi ssion to be independently PemﬂHMde Bucb
where hub 120 is used to broadcast high-bandw dth content, 5 suc ?ﬁ tyCan
usi ng DVB/ MPEG encodi ng or ot her suitable processes, to a dlstanget ?rom
be extended using a broadcast repeater 224. Hub 120 can receive Ia at rom
users using one or nore collectors 508 (at |ow power) that are Ofﬁ e
close proximty to the users and that transmt the data retyrn-p?h
repeaters 224, which in turn send the data to hub 120, allow ng ] teOf
service area for system 100 to be significantly increased over tda o
other wirel ess data 10 broadcast systens, such as those that send an

[ i i . limted
dtasorandhest th &AN IYE hys.cover a
;sgglvi ggﬁﬁ;.tio# to ?ﬁgp%eﬁﬂ%?ﬁ%lﬁsﬁgﬁfy ngeg%% %faﬁ%gg&zﬁf‘nmﬁe$%%§bthe
prio; artepgﬂng@§cﬁﬂbFHF@rnet connection at each transceiver. (00371

Y .| arge. nunber of users at speeds that
chn < oxcond a Moot G BRs (B Ring MG T s srnamboasto bype

apest ; i:ngl r,
system tht el [opegted Soclopnbiot hab 1100 Mo9% BloalBEEnER o lBA BrlFET .
hat “var kS Xy BBV EA PR GIARSURE onlonichie paapeises.do al beineo thaldkobe | n
f eSOn@As Broadcast iepdatel 204, ERONIDLRTCRALEN sa0d DLy di ng
géﬁ?éito dirictk%u?$%g1hub 12%Q6r on a VPN connection canigsers dsigeoge or

maxi mi ze TI95° PRlteEioRe008 (i Femnipawer) what |are lncated in elosanprokingity fot hefusérslahd a8

| e . 20 del j yer voice |ines using
DR et e S D S S G s
that util eesrviGetasesd freystonlon to ba Signifwanidy indddasedaidr (Rl bf ch@la%gelgé'sséa?@

L h stem .sorter/mltiplexer 218 can
S0rt 10 rubllbeSiuclS i WA AR T SLAm O e LBl exer €] can
e ar e 00 Aot Pl oA 0200 BCHRRE S AHE HeB B i o
702, each handling _i ncom ng high- _
igozﬁsgﬁggﬁﬁgﬁ‘sﬁ%%‘& reg’\}‘getsé%\hét&rr“%‘?oﬂmﬂﬂton Bt eack trap@stBivean denpdul at e and

decode theodztp f orSyeaahc0bRlovwdMibasskPRd a large number of users at speeds that can

exceed 1.54 Mbps, based on demand loading, as it is a multicast type system that can deliver

15 content at 100 Mbps or more to a single user, and can receive content at 6 Mbps or more from

a single user. A router 215 that works at 12.6 Gbps can be used, and which can be scaled to

allow in excess of 50,000 users at a hub 120. Caching of content and providing content

directly from hub 120 or on a VPN connection can be used to maximize the Internet

bandwidth utilization, as well as other suitable processes. The network can also be used to
20  deliver voice lines using PSTN network and gateways.

[0038] FIGURE 7 is a diagram of a system 700 that utilizes interface module 214,

router 215, and return path system sorter/multiplexer 218.  Return path system

sorter/multiplexer 218 can accommodate return path data. In one exemplary embodiment,

return path system sorter/multiplexer 218 can support 2000 users, such as by utilizing 20

25 cards 702, each handling incoming high-speed data packets from up to 100 users. Return path

system sorter/multiplexer 218 can demodulate and decode the data for each user and assign it

to a predetermined time slot. Return path system sorter/multiplexer 218 can operate at clock

10



to a predetermned tine slot. Return path system sorter/nmultiplexer 218 can
operate at clock 10 WO 03/063010 PCT/ US03/01561 speeds at or greater than
t he nmegahwotoz/osamge, using a tinme delay sorting and nulti pICERISAg015pr Oocess
(TDSM . The current invention utilizes the principle of the mathematics
that suggests that two packets cannot arrive at exact same tine. This will
al  ow each user to transmt at sanme frequency such that the configuration
of CPE will not be a constraint for hub 120, thus 5 avoiding the constraint
of spread spectrum processes that require the transnmtter and receiver to
be synchronized.. [003 91 In one exenplary enbodiment, a wireless _
distributor and collection systemas described herein can provide wreless
m crowave links to the users froma central |ocati (lzn sucht ﬁs hub 3281 teh%
[ nnect ' . nNet wor or ot her, sui|

dat a sour ooe g oF Buealt MiChe iRl Diahid (Sl R SRiey onie o lkafering
transni ssir&eresssdiiib ghhei qurrant itveanties ttilizd tierprinciplieithe friatt@maies thaRopests

l i ne- of - si r t) to .broadcast voij.ce ta, video data, packet data,

and ot her t%itt\{vgﬁggﬂgsg?%&% AHSY 89??‘?5 R0 e ps s Whaligsy sgchyisentp apnsmit at

ommi di r ectshoadleqamice such, thh e o gugRion of TPE Will Adt GRS coRbRERHr nFRED, YSR'
and, depodul ate the signal using custoner premsé

ives, degodes, _ ( _pr .
regﬁslpv nt a(@éﬁ‘)g,tﬁ%ﬁ?flst,ré‘ﬁt BloSREcRdppestine prosesserathatoreqipsthe siangmigtei sitd regeiver
satel | ite t6lBé ynkh@ABBd.SSi on technol ogy. Wiile the user can-use a return
path of their choice such as dialup or | SDN, where suitable, return-path
repeat ers [#9391can i e exemplany embadimebg akwiteless istriiRfior dddivoll2@ioaaRsth as

configure t . than .50, 000 .users_ and provi de coverage to

t he a?ea gﬁéccgggrgfsis eg %{f} lrgrrg{r)lq(eaét lée%esgéqlﬁ’iof”@_v‘? QH?SU{Q thg is¢fg fram &r%mﬁadtlﬁca%on

r epeat er s shdasdnd Wiosthati is womiestedQ6 .thd_Idtagét;sBSTN,Sﬁri&hfte {iéw@ﬁ&i; ﬁre%pgssilﬁgade (Ej:teé
20 90,degree, or 1 egree broadcast and receive sectors can | '

t hr oug pgtda%f”‘érﬁ%*; aﬂ’égfi‘?‘s%é’,ath&P usRyp CaHlizg satellifgdatp yanspdssinmdeshpelogy ifi 90401

A return padebtrial stefonhieal G SudRe! Pzr‘lfet&tﬁg}é%oécfaggt) ha E@éalsfe Gicdlat, fvg 2"
users ang transmt the data to hub 120.” The user” s can I nclude
nodul at or ! atﬁ,ppgc%ﬁg,g@tg,epnchﬁ@er suitable data at more than 100 Mbps, such as by using an

omnidirectional antenna, towards users in a multicast process. Each user receives, decodes,

and demodulate the signal using customer premise equipment (CPE), and can do so at more
15 than 6 Mbps using existing satellite data transmission technology. While the user can use a

return path of their choice such as dialup or ISDN, where suitable, return-path repeaters 224
can also transmit data back to hub 120. Hub 120 can be configured to accommodate more
than 50,000 users and provide coverage to the area encompassed by more than 50-mile radius
using return-path repeaters 224 and distributors 506. Likewise, use of 45 degree, 60 degree,

20 90 degree, or 180 degree broadcast and receive sectors can provide data throughput of 800,

600, 400, or 200 Mbps per hub 120, respectively.

[0040] A return path system includes collectors 508 that can collect data from users
and transmit the data to hub 120. The user’s CPE can include a modulator, up-converter and
antenna to send data to a collector 508 at a low power level approved by FCC. The collector

25 508 can receive the data at a first frequency and 'transmit the data to hub 120 or a return path
repeater 224 at a second frequency. The collector 508 encompasses a smaller perimeter such

as 3 to 5 mile radius and is inexpensive to deploy, and further allows transmission of data to

11



antenna to send data to a collector 508 at a | ow power |evel approved by
FCC. The collector 25 508 can receive the data at a first frequency and
transmt wbasdetoao t o hub 120 or a return path repeater 2PETASOROSErond
frequency. The col |l ector 508 enconpasses a smaller perinmeter such as 3 to
5 mle radius and is inexpensive to deploy, and further allows transm ssion
of data to 11 WO 03/063010 PCT/US03/01561 hub 120, which can be | ocated
50. miles or nore away fromthe user, such as by using a suitable nunber
of return path repeaters 224. Each user's nodul ator can operate at speeds
exceedi ng 10 Mops using 6 Mz or snaller bandw dth. Each user can send the
signal at the sane or different frequencies, and the data can reach hub
120 at the sane or different tines. 5 A return path system

sor t er / mullubpi20Xx @hickadhnUWd 10c48$ s5bi d j ess _instead aof tinme
di vi si on nu| tiple access to all owlﬁfr?\%soﬁ ﬁéreﬁlt@ ?%"glft?lggs?ros%%’ LorY Bard

assi gned tB113Ple pumbercaf rature path repesters 824.uPathou@HSGnadsibne @h ofefa athipleds20

can be ex t ui.t abl e n r of users by adding nore
return pa?%%@/@? elg @gg ét)ggﬁ%mzp(ﬁesharug &frﬁﬁ'ﬁgpia?lbﬁieéf;aq sead thpaipral @sthen

br oadcast same or differamt fiztherdizs candahe Hgta pawydacie duts 120 at 40 sﬁH@B@Hiﬁ%reﬂf tithgs.©
Gbps agd 93[{%% Eltkﬁes btr oadc%%ita anf return paths to work independently or
with each other PUPSYHRD SOREAgeplexen cap atizes tipacdplashiaalbiplechsness ynstead of simean
send i nf ordivdgio® multisle NgEcOdshRN alsdti tiak) rRee u i_akup .or | SDN,
and can recejve t,hgpdoml oad at hi gh-nﬁlsl%edeagi‘1 rfgfrén ?hggbq'rg%%(ggggt s%%?ei‘ii. % a

Li kewi se, PEIisUREHRE §10h SernctaR08@ usseor narte JEdEXt day berexpanded angddb@bdo@ateW t h

t he broadgagkanidbiinber bPuddd ]th can operate at_ a. suitable
frequency, such as bet vvleleng)%zéﬂg 08%3&(6@-?23?11 TSRS IS/ RUDIEE for use
under the [P@&1d pr opovuidr time opuptes o8 Stoadt RERAANIMWNIPEH duta tALLSHOVRA that
spectigm @ - Z i.ch can. be used for CPE), 5.25-5.35Ghz (which
can be use‘éer?t Sgﬁtc%'sgglpg raéj)g?aé%gﬁttg? 95‘),3‘1%%3’5{ repg D pasdearivorkindephndsatly loe
used for ithsachwither. alf fhewesadodst 2AMAMs dseVihdopeititslil t& lYigh Y-
20 (00431 Alt ht%ulgh .eﬁlerrpl arg/ enbodi ment s of apsyst efﬁ an rrgtshlgcglﬂlg&%a}ﬁgn
pr esent using other suitable processes such as dialup or ISDN, and can receive the download at high-
speed from the broadcast path. Likewise, the return path can be used independently or in
conjunction with the broadcast path..
15 [0042] The system can operate at a suitable frequency, such as between 2 GHz to 40
GHz, so as to be suited for use under the FCC’s proposed the super-set HIPERLAN UNII in
the 300Mhz spectrum at 5.15-5.25Ghz (which can be used for CPE), 5.25-5.35Ghz (which
can be used for collectors/repeaters), and 5.725-5.825Ghz (which can be used for hubs) with a
power of 200mW, 1 Watt, and 4 Watts, respectively.
20 [0043] Although exemplary embodiments of a system and method of the present
invention has been described in detail herein, those skilled in the art will also recognize that
various substitutions and modifications can be made to the systems and methods without

departing from the scope and spirit of the appended claims.
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i nvention has been described in detail herein, those skilled in the art
w Il also recognize that various substitutions and nodifications can be
made to twe ospeloeins and net hods w thout departing fromtireTaSOpe1sand
spirit of the appended clains. 12 WD 03/063010 PCT/ US03/01561 WHAT IS
CLAIMED IS 1. A systemfor data transm ssion and reception conprising: a
W rel ess data broadcast system broadcasting outgoing data froma data
network to a plurality of users, the wirel ess data broadcast system

further I Si Ngs: or nore wirel ess broadcast repeaters; 5 a wireless
dat a repﬁ$&?6%?%ﬂ§§g$§ receiving inconing data fromthe plurality of users
and providiEg th % El tqg ato. thed q network, the wireless data
return path systems (At RS mission @nd FCeption ComPLISIALY o) ess col | ect or

systens recei ViR{ssah@ Broaitha spetesl ereddthstiag ci@doit)f dath H@nP b Watl hdtyolf touser s;
10 one or npre_return path repeater systens receiving data fromone or nore

pr edet ePhiAByolyses) Bsgv l’é,eéﬂsﬁ 6&tp Broadsast Watem HHBergRBPERIASE he syst em uses

terrestrial Ilne(gkcghggg“QQR@QQQQRbQquQwﬁanunctlon with satellite data
transm ssi on systens.
5 a wireless data return path system receiving incoming data from the plurality of users and

providing the incoming data to the data network, the wireless data return path system further
comprising:
one or more wireless collector systems receiving data from a predetermined set of
the plurality of users;
10 one or more return path repeater systems receiving data from one or more
predetermined wireleés collector systems; and
wherein the system uses terrestrial line-of-sight broadcasting in conjunction with satellite

data transmission systems.
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