v €3e\2°6T1#2 8 F E B 2003 WD 00/1 4962 PCTNS99 i ch of the prior
art equi pment, there is no reverse path which mm@@’u@m I"@Ebscriz)ianﬁwséﬂﬂ&o
,communi cate with the signal provider other than rou e use of
aconventi ong{, g@]ﬁahone equi prent and procedures. 'S makespippssyagyission
of value a d% services, such as tel ephone and conputer services, dependent

upon the tel ephone conpany for the 5 return path comuni cations. Wat is
needed is a way to handle a | arge nunber of conmuni cation channels and

i thout added cBNHANCERSERORFTEDMMENEALIONS S5 TEMC | vent

wi t hout added cBNH ﬁp A&Eﬁ@pﬁ ] e invention,

a tel ecommuni cation systemfor providing tel econunication services to a

plurality of users conBri ses_a_signal collection_and transm ssion system
NP

(also referred to asCBOPRREERBE REA R AEELIGH THRSt ransmi tti ng
tel ecomuni cati on Shgfghslicatidn ik‘?l%_ﬁﬁtirﬂslﬁﬁo%:irﬁg% oA 5piidafit NBMogF YAl 1B

operatively connected 15 to the signal c I on ‘and transm ssi on system

t hat r éceifuedSeptembiee BO98uni cation signals fromthe signal collection and
transm ssion systemand transmts or distributes the tel ecomrmunication
signals, via service nodules according to the invention, to a plurality of
users, which comuni cat e BAUKGROUNIEOF THEINVENTIONes ("CIB") which both
receive signals as well as send requests for tel ecommynication services to .
the signal distri bulhopresEat ByRtiomreiaisa senegibto aicommuinations syfsmdps

pr ef er abl %oﬁ&'ﬁﬂ% h&?«ﬁf_tﬂ s lEDER fHRE ©F comftfaflic dﬁ%la@ﬂgzigﬁﬁm{@r N

comuni cation I'Tnes for connecting to service nodules. e service nodul es
o }r: ef erl@bl ypagisnlady to a npvelheondnRicatinhs systesuifor goldesting and disuibatmgielevision,

t ¢l econmunj,cati on s fr he customer conmmuni cati on devi ces.
25 A rmreteégfﬁlgpgtagégi%é%%ﬁ%g?%?a'f??n(raa Presssgtﬁt I nvention may be derived by
referring to the deMethafidmdamdtropin foncaipling edmmunidatioriighaletit fbenbpticc! ai s
when considered in. connection with the figures, wherein |ike reference
nunbers r &F &‘Pa"t%“gﬁ'%&f Y¥°t”e*ﬁ¥$"¥?ﬂ"dﬁ§%‘b‘i5t°9 @'@i%&?’ééj?c%@xémﬂw DESCRI PTI ON

OF THE DRAMENKSh feb@lver] Thése dighels Hbvever, dtedpaysekepitiCIARORBLARV&SbA RS
system Fig. 2 is a schematic diagramof a user or customer interface box
form A§ aopwr thapthegubscribing Hyetni 4 acisom Jeinyng tosteal the siggnpl matap guetheD 00/ 14962
3 PGINSIIQfidfine of ah'iftendid uSer 3r EEJ}EW&? aﬂ&/ﬁﬁ!o@mfa% wﬁ&h%!nhﬁéﬂ@&égﬁ&n

enbodi ment” of "a user or custoner interface box formng a part a

t el ecommuand odrpretatiety of wanthéiized signals ost cbarivelsat i ¢ di agram of a service

nodul e form ng a payt of a.tel ecommunications syste Fi S i,s a
schematic di agram o R EERIFER HEY “","ﬁcahwgﬁmg ﬁ@v"g%’ﬂ%"e‘&%? BRI ni cat es
with the ké&lopbsiet Bndiecdiver irtélfice s NSaddi sySteins are costly and often include more

20 features than users require or need, thus increasing the cost of the interface. Furthermore,

in many areas and countries, the bandwidth for communications systems is limited,
) usually to 300 MHz, as are the number of channels in most television receivers.
A typical head end of a communication distribution system receives analog

and digitally compressed signals, modulates the signals onto different carrier frequencies,

25 combines the signals, and sends the signals by fiber-optic or coaxial cable to various
electronic nodes, each of which typically serves a large number of users, often as many as
300 or more. At the node, the signal may be distributed directly or be converted to those
frequencies compatible with equipment at the user site. Between the head end and the
distribution nodes, the path is controlled and secure and thus the signal is difficult to

30 tamper with. Between the nodes and a subscribing user, however, a number of major
problems can occur. The signal may be stolen by tapping into the cable, channels may be
descrambled using unauthorized descrambling equipment, and the reception of extraneous

signals can cause the quality of signal reception at the user's site to be poor. Finally, with
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Rig. 6 is a schematic diagramof a signal distribution syster?cge?'g ned for
apartnment or multiple dwelling unit use; Fig. 7 is a schemati«Vd gr%ﬂﬂaof a
si gnal di st wdebii49& Syst em designed for 10 | oop-through cabl ¢ stens; Fig.
8 is a schematic diagramof a customer 2i nterface box which mgﬁ S9ERH wi th
the signal distribution systemof Fig. 7; Fig. 9 is a flow diagram - __
illustrating a nmethod of using the tel ecomrunications circuit or systeny i
5 Fig. 10 igud df 30 fBignidnt! therd i e GerSB) AP dhichlentbied LERBEcrbS] ne
conmuni cation w ttﬁ%ﬂée te%giéjom‘?ﬁfﬁlgati ong sr%é em ancfnlgz?ig. 11 cl S ﬁ?gw

di agr am i | [tosomatunitgteavithethie signalf providernther thiat throngh themsepEconventionali cat i on
wth a tel eco ni cati ons syste 20,.DESCRI PTION O T PECLF] C .

ENECD! NENT SN CGgFEn] AT Ieares s TR BUAKL e PPV SeBimAIF L STYiEs s
system 10, sagh &elPhére FndGomputet SRS, BipeRdéit GPeH the edititohé EdpaRY for the
transm ssion systemor circuit 11, sonetines referred to as a headend

syst em Sandeturnspagin gdmoiugicationst i on systemor circuit 12, both of which
preferably are | ocat . r i r.site r. i.nterface box
D5 ("G e 14, | ocat ats eREEH i nitndle s Wb SRimOy Y SBRRR BT T
connect ed icharinel anid@itidrestitgpesiolf sdmmunizytidremedi2 (g, woise)ivideb) datacapect i on
cable 16, such as a . coaxial cable, fiberoptic cable, tw sted-pair cable, or
ot her suit XBMeutadded 6efdwi dt h connection neans. In accordance with one
enbodi ment of the present invention, the user site nmay be a hone, office,
busi ness, or the like. Such a site typically is not a secure site, so

si gnal 40recei ved 30 fromtheS Hi O3 Nm headend nay be
sysceptible to theft }'&a oprlatio L2l he- uni aue si gnal
diL$st ribution system é\(r%%%'yl ngwti%lg{’%@{gg’en ele?ﬁ’\x}}eﬁn ilcgélédq%g{ae.a'e%yg‘lf’ 91§m§ecur ed
site, the silgpoaimunicationdefvicestd hplurdity ofusers campribds i sigmat] Eadlettivnand

specifically requested by.the_user, and thus, a bstantjal |nprovenment in
the securi F%“Wgﬁlﬂ‘ésm érhq rgfege it‘é?lseﬂgcafiﬁ“gﬁaﬁeﬁ ,c°§§°t’&g§5‘ijg§58“‘i“ﬁgnor e
detai |l bel @dcohiiunicatiof signkisFat 26iBondGihial didiPiBetidRslstemefivély cdnnecizignal
channel fromthe secured site to the end user site also nay be scranbl ed
for addi?ti tmthp signalpollegtionanddragsmission system thahregeiverctheltalesompunicatian |
signals, s B&@ﬂ?ﬁoﬁ?ﬁ\k @iignhré&ﬂg&ﬂ:%&mg ItANshiSSion §ystém ﬁdi‘?zﬂw&ﬂs Qﬁél?cﬂﬂwe?ﬁlg
Internet signals, may De recelved froma variety of sources, such as one or
nmor e sat el teldcompmgiicatiob signals, Vis service nmdules pecoudifg tolthe miventiont wrapderali,
and/ or a wide bandw,dth cabl e source 20 .carfving a,s-gnal,.f.r a _naster
neadend sy & B AY-eBRGTe At CEaRry Rere Bef R Yhied R RsRRe adend
circuit 1lsigrsls asweN as Seplduefiests §6r telecamhaniestivhaeivices so tht sighalalisnébhiphione
network, and one or nore connections 22 to a conputer system server, such
as an Fq’it ef¥i™-connecti on, or the like. 10 As one skilled in the art will
appreci ate, an |nter fg¢ sigRA MG biRdnlsPitOMPrefBRBY ROMpR¥S AT o thofedibdBg Made in
a variety of ways. For eXanple, headend system 11 Can connect to_an :
| pt er net  seachihauingane ormorg capmpunigatinndines foy capneating yorserdce mogulesg The ghspeed
L Iine, 0ax] i i 1 j.tabl e
cormun cat o5k icRules BRrfan cobilof iR} Con CalRed BRaRbolghd Bhndite. 1 C
headend sysieeomhiunication bavich réduiests friom the nustarhércomatmiatiore devideeadend syst em
11 and.fhe ISP is a w de bandw dt h. connectiQn, such. as a coax or .fibre
optic tdnnection. InAdEB’Sr‘:BﬁWXgée Wpderstapding qf ?Hﬁe%mgfmwﬁiw)ri)ﬁ&ﬂéﬂﬁend
system 11 pajeférping e theldetafled HéRribliswotiteRre@BmBodiMen® ahd Blaimsiwhenexanpl e, a
service provider connected to headend system 11 via w de_bandw dth cable
sour ce 20, cansiderasdasannsption With the figurps, phgerin Likerefeggicr nywbers referte similgsn)
for providj nectivity services through cabl e connections
itself. | nltg@%@%‘g‘ég{%g?ﬁﬁgg' enbodi ment of the present invention, signal
coll ection or headend system 11 provi des an out put signal through a

comrunj cati on connecti on i i Lhut | mor circuit 12.
Comrum”Q:ati on connection Bﬁkﬁﬁi@ﬁﬁh@gé%h%%m% gh-speed or w de
bandwi dt h connecti OnFigt?'Ptis 4 Ech@fiafé 8BS of a telecommunications system;

Fig. 2 is a schematic diagram of a user or customer interface box forming a

part of a telecommunications system;



25 with one enbodinent of the present invention, communicatiopgc@ggeggjon
24 conprises a coaxial cable connection or a fiber-optic cable connection.
The out put sweNyahades om si gnal col | ection or headend system 11, )gfg! CE IS
sent through connection 24 to signal dBstribution system 12, fJT T'K/
conprises a conbination of video and/or television signals for a plurality
of channels, as well as tel ephone, conputer data, and system 30 information
signals, which signal ggldBalstRidfic dipASCHhnSYEindiivelcmiilRtRm b uRf of €Cel ves
fromits various sources. The signal (S) which pass between signal

col | ecti on customgtintetfzog box forming:aparsifgrielecatmunicdtions systegy st em 12 nay be

anal og, digital, or a i natid on..of.. both anal eg and.diqital. 8 FEB
05 WD 00/ 14062 pGT TAGaRL ‘28%@"@‘%{’1*{“}%t}a“esfﬁ’%d“?‘g"ﬁ%mj‘;,“ PatplR ) e dish
antenna 18 nel¢cintathivstionssystgmor digitally conpressed video channels from

various satellites. In_ accordance with one aspect of the present invention,
the signdls recei ved BY8-S-f asrhematic Alagram-rl aseryicerraodily i winch theprogesson

parti cul ar, = -1 j the satellite in a
frequency Ség%lgﬁ%keétg\%@n&g%%ts%.&#an rg(g{gad{séﬁ?af’ GHz. The anal og signal
then passes to a | ow ¥ig.$ds bischematio diagratmenf a(sigh) ditributionisystesn designeid foonvert s
t he signal to?{i_{f’b nd frteciu%nc'esllé] bout 950 to about 1450 MHz or hi gher).
Next, the si? °’§é’§§8§’98 tifston:] 2 anal og integrated receiver decoders
("I'RDs") 25 which conwgg.t7Ss & aheradliadigkant 664 §lpw dis@tibutien $y3RACdekzAIRRCY tO
a baseband frequency. Thus, as one skilled in the art wll appreciate, it
10 i s pAff edeapri@rqughicable s¥siem$iRD for each channel residing in the signal.
Froom | RDs 25, the indipyj dygh s&ﬁﬁﬁ{ié‘&dﬁﬁma%ﬁoﬁ&ﬁnmw BxShiliPmay so1annel
(iZe., carrier frequeney) chosen by the cable system operator by Tnodul ator
vi deo pr ocessetwitthe|signatidistribution systeml ofiFég- 7vi deo processor nmay be
configured to encrypt S| ] e signals so that
only the paying subschlS 'grlgk%Bﬁﬁmgf‘%é{@ggﬁg%géﬁ@ﬂésgwede-encrypt the 15
signal s. As televoimmusichtions eirdujt axlsgstem; satellite antennas 18 al so may receive

digitally conpressed gj l.s fromthe satellites. In accordance with this
aspect 6¥ t he inventi hggqﬁl‘ﬁaa Pﬁﬁmﬁamﬂm@%m{smem T@?‘é"nt way's,
one way for calmafth@éh WithYhCRRbanhustAiohs SRndRARIVWAY for a digital or

anal og and digital cable system [f the cable 20 systemis purely an anal og

system or if the cabFig dpaynfew dipgramitiystrating p smethad of susterperidetaionr di gi t al

channel s on ﬁ%]. g;}ﬂz (Y : jgitally conpressed

signal s arecglgg‘?gﬁése ?‘lr;lst g?gﬁngéh%mmggl%&%ed above with respect to

the anal og signals, except that a digital IRD 25 will be used in place of

an anal | RD. However . S, Wabi lities, and

t he cab?g system operat%#égmﬁ'?ﬁgéﬁﬁjﬁy&?ﬁ@m e gital channels in

digital form then anTheprgtmimgntisaceembodied mselecenminitdiong sysemiEEdst o

change the djgital_nodyl atiqQn and f{he error correction protogcol from QPSK

ryculat  on v Eigols fomIeg Py Al callechia sud BPRRiEoRSY5em o Sxrbbh . Then.
dul at or Vviglg&inésaefifato a0 Héadend Fstenadd 4 dighall Hidirfbatidn/sysleslor 8irasht

signal to a desired RF channel posifion. Typically) the off air signals
recei ved by bethtof whachipreferably,ane lecated a2 sagured giterprsites. j A custemerdatatdeceioxh t he

present 5t nv | [ . . | at or
e 2g28nt LA SRR Rect obbBsGiaP ite RORoppffeld SIS he WA
distribution system 12 by a suitable connection cable 16, such as a coaxial cable, fiber-

optic cable, twisted-pair cable, or other suitable wide bandwidth connection means. In
accordance with one embodiment of the present invention, the user site may be a home,
office, business, or the like. Such a site typically is not a secure site, so signals received

30 from the telecommunication system headend may be susceptible to theft or
misappropriation. By utilizing the unique signal distribution system embodying the
present invention located at a secured site, the signals to and from the user site are limited
to those specifically requested by the user, and thus, a substantial improvement in the

security of the system is achieved. In addition, as discussed in more detail below, the



then renodul ates the si gnal channels to the appropriate cabl ?/T_-t@m? 3
channel frequency as selected by the cable operator. In additTon, —as %e
skilled in WiseonsbgaM | | appreciate, if the received off air gj channel
already is at the frequency which will4 be sent to the user’ s?é—'%’g&%”ﬁf‘t B
2003 WO 00/ 14962 6 PCT/ US99/ 20747 then the denodul at or/ nodul ator 28 wil|

not denpdul ate and rempdul ate the signal, but will nmerely pass the signal
on. Final | ysigra] SHashe} floRfRE Y&tiredisie W tHE PRI AN GREYBE bdrafibied ford” € T eat ed
in the sanme nanner as signals received by satellite antennas 18. That is,

t he si gnal sadditiend semitided and t hen denodul at ed and renodul ated to a desired

channel frequency. If,.w de bandw dth connecti 20 also is vi ding w de
bandwi dt h | nt er net céﬁﬁ’@gﬁic\?ﬁf"%?nm}?cag?@r% ﬁ'qrciaﬁlggﬁg’fgfléﬁ ?‘&u’f‘er net
connect i Vi thfoddsast)paPperviewevidésd &nﬁﬁ&,\/dnﬁﬁntbﬁbﬁs’r\i/%gﬂﬁ Y retdivdd fdm @DOCS| S)

or other standards based connectivity, a Cable em Transm ssi on System
(CMTS) gy bvariety ofi sayrees, suekias enewr mpee sSatellite dish antepaag L, epe oomer off the atroul d be
configured i DAk ' §¥§&| I,Labl e data
transm ssi oﬂﬁrcé%tlgm or ac‘gggle) conr%gg%h?%%&rﬁphe [ ?r?aﬁé" a?tiﬁ%%arr%’g%tfggt or

vi deo pr ocdweaiznd Systeamthot Stovoil).hAdditionhdly, the dighaltcolledtibaraydebdend cixciiBl hnd 29

then are comhi ned and sumred by a conbiqned ci,rquit 31 into.a single video
onal Thaegr e B BT ik coppERaRAL S alsiiane sgtuar. idns ¥ flose, ol <
that a custcanietiots 2036k cOmphtBesysiemiseiverBichthd ah Thteftiet Bhriedtict) bethe like.

recei ving. For exanple, the signal frgm conbiner_circuit 31 conprise, |ocal

broadcd8t tel evi si onAtRBh¥killed in thearovillappieristeo pn Efemplctoaneqsiop thyenelyi ew
cRannel s, aBfeid ARAOTI it Wit iR ity of WitlsIF6r Bttt %%ngcom ner

circuit 31 then I's transmtted to an access contro nd data
pat h nodul aéroconBéct td an hatarnet demvive pwivider SP) thfangh adtandbulphoeatingfa higle pr esent
I nvention, ac control. em.32 keeps track of . the.user authori.zation
for each cﬁ%ﬁ?ﬁ?ﬁ‘ I, @ %ﬁ%%@gl?’fa r%%pgnrc °Bﬁ?°€ﬁ3’§85(’?’?9%'{“5%]?50%‘{?&%&tai n
cabl e chanmsghgs. Hdivdvesn giveBthe anivant ofidata fdving bétwee Headand Bkein 1 Dand e | i ke,
access control system 32 will keep track of the aEt hori zation of users to

r ecei vd3t h&¥e theronpeation 23 betyysen headend systam; 1 and th RJ¥ds bandwidth ser t hen

typically icgnr2€itin, bithal 8 cO8! o itffe SR bRTectith.| Ih fecorBRACANE &l ARRRAvVRANdW dt h
frequency range. As di scussed in nore detail below, the authorization

i nf or mat i oambpdimentsheaderd fypternld aab connset tewn dSR threughdeeablecansestiont foer to
d har , ' . idled i
the art w FEadn PR AR Erolifla dolREE GG mnCl) Rt RuBUE LR

A

rise a suitable
conput er dabuateee oplehdast sygenelrh dan incivdie atnatwiirk gerver(hotisholva) forgpadviding

I nf or I on.. Data pat.h, nodul at or 34 eferably is commer ci al piece of
har dvvanﬁé t@ﬁ?’&ﬁﬁﬁ%ﬁiﬁﬂ@ﬁﬂ‘éﬁ@S@b@ﬂwnﬂ? Px%ﬂﬁ ntication data, as well
as other data, such Rcéor@iREwih%s2ER6dinRAtof the pleséift inintlomBiiahRt e t hat
data to a particular channel frequency. As one skilled in the art wll

. ency . > ar
appr eci at e colisstien erchepdrnd system 1il PERVidss as putprtsignal thiaugly 2.eumgunication

connection 24 to signal distribution system or circuit 12. Communication connection 24
may comprises any suitable high-speed or wide bandwidth connection, but in accordance

25  with one embodiment of the present invention, communication connection 24 comprises a
coaxial cable connection or a fiber-optic cable connection. The output signal from signal
collection or headend system 11, which is sent through connection 24 to signal
distribution system 12, preferably comprises a combination of video and/or television
signals for a plurality of channels, as well as telephone, computer data, and system

30 information signals, which signal collection or headend system 11 generates or receives
from its various sources. The signal(s) which pass between signal coliection or headend
system 11 and signal distribution system 12 may be analog, digital, or a combination of

both analog and digital.
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have a | arge nunber of users, a |arge anount of user aut hentlaaﬁlE)[hg

W Il be trarggyé iy t0 the service nodul es 40. Therefore, in_on

embodi ment, it I's preferable to send tshe information thr oughPFﬁ’é’sg%@f’Qm on

one or nore separate channel carrier frequencies, rather than appending the
channel authentication information to the indivi dual video channels. After

t he data has been nod o, t a pr f the v deo and
data signal then is sgtf‘n'? %?%“%mt#q%l ?@%ﬁspae@ﬁaené?r{"gqu"a&afﬁc °<,go‘ﬁnection
35, such as degifallp CsmgrPésed video aﬁmelsaﬁoxﬁa»bheus:ammei | [aRccdr@ante SWith Gile

separ ator 36. Tel ephone and conputer connections 21 and 22 |ikew se are fed

to signal séﬁf&P‘a& e pyesent inventien theignalsixgeeived by satellitsanienna h p@fcr@hhéa@r esent
i nventi on, | SR i gnal
whi ch may i nc%] eIn | Bﬁ} ?E/esat%gl 5%&852{&61-# one %’e a{:eg{tr%g{gei? @E ?Pg and
sends thé fmmbdwpmtbmt@,mahd aboutd. ElGﬂzbu'Ihmabgsigahhmpassesaumﬂsw haise

t hrough wi de, b dt ni.ca onnectl i tion, signal

separ at or 3%‘ E@?’é" Qmé&"é‘mb %rﬁ?ﬂ&‘éﬁf ééﬂ*ﬁ&aﬂg WERSieS from t he
reverse or (@bumopahtkbumswa}mgﬁeryommuﬁ%tgnerpas@l&e@ﬁd &rm&é addlgg sends
the tel ephone voice and/or conputer data signals over telephone connectlon

21 and conpiftegratedrereivendsepdens ("TROsp which gonveets eshshannebrrsiding wihol- nay be
connect ed t g,y é%ﬁ@&c %S BGHnd FR g{lén%g Thud 2L ORDsKH e%txﬂ%earpﬁilf )miﬂ'ecxa"é@ jFhever
i's appropriate. mput er connetti on can e an

comuni ¢at i csrprcfmhbad: hm ong {RID fereast chadaeldesiding phthn exgndm dnors JRPd 26 gthephone

(e.g., DSL,. 0.1S X, ca ti or the ik |.ust r at ed
(3 g, T i e SRR ety s el ClF & el O e Bsabe) St of
whi ch can by the cabla kyreeni opeitortyghédulatbiovideo procésserBODiln addifion, Ghoduitdy, 1S -
transmtted through communi cati on, connection, 24 to signal distribution

system 12, YMPRRrORFsgqrdnayerortiged o sacryRbths signals or ethsase regamable theand a
plurality Ofi 54 thE oL BayirtiubstribbRAGH biGbiend HE&}MI@BPdé-éMp Qi ¢ or
coaxi al cabl e systens, "or conbinations thereof, and are construcCted to neet
t he bantfwi dsignalquirenents of the system In conventlonal cabl e systens,
such nodes each typic 5 re
preferably about 100 %Jué 8‘?}’§§ds/ﬁ'°?1§%e§é‘éedgﬁ‘an%°e%\?mmﬁg§¥@% g?&tq“{yr)lvent i on,
each node 3éigitsl]y coaipresseisignals froaothe sdtellites. dbacﬂor&&ccswnhﬂneaspwhdfd&, and

each serviceg modul In turn 30 bet en about 10 abouf 40, user

o Les. AL ruERSR: rsEutiymay B BNl i v LTI SpP anf MER AT APRIOBoRl 1 o
coaxi al f or gabfd syStem, & dneMay tfor AAigitd) oF Aklog aridipitd c5ulé Ey%EHrﬁ ffhdgabionver t er
circuit_and then transn1tted to service nodul es 40. one skilled |n t he

art wi | 20 aphister igpurelyan anpleg systamm oF ifshe gable, opsratoy Q‘é‘%&ﬂﬂ‘é@b!!@ paptitelagi gnal s

may pass th Yorarsy t r %@Qﬁ

00/ 149 8 %%#ﬂr&h%nzlog%?;lgg%o?éer S ellrllﬁp% ﬁlEl?lt“el'rdsl m%lyggéplt%ﬁgdy gng?égbet ween
nodes 38 anplromsqdl in thersanhe Inesnat@s ﬂamssmtwvwnthameemdﬂmm stgmalss, t he
litters and I|fLe I ) conf h d pat h.

I n accor dan‘i’ig élgﬁjoog ﬁ‘fe Félfrh%lace %ﬁmt [ 0%:% l(l;ir ga%rgat h 5

communi cat | g@&m(has algmu ¢hpsbiliied, ztxﬂrtwm»lq)gtshrﬁ qiewhomhsnd dikadtage thet ween

service
25  digital channels in digital form, then an integrated receiver transcoder ("IRT") is used to

change the digital modulation and the error correction protocol from QPSK modulation to

QAM modulation, which is suitable for cable transport. Then, modulator video processor

30 will modulate the digitally modulated RF signal to a desired RF channel position.
Typically, the off-air signals received by antenna 19 are not scrambled.

30  Thus, in accordance with the present invention, the signals preferably pass to a
demodulator/modulator unit 28 which demodulates the received signals to baseband and
then remodulates the signal channels to the appropriate cable system channel frequency as
selected by the cable operator. In addition, as one skilled in the art will appreciate, if the

received off-air signal channel already is at the frequency which will be sent to the user's,



podul es 40 and custoner interface boxes ("CIBs") 14 at the usern Tg Z
preferably occur either at baseband frequency or at a very |lo Bf c?ﬁ P]&f%s/
channel , sugy @raséfaannels 2, 3, 4 or 5 across connection 16. Al 500085 one
skilled in the art will appreciate, daga being transnitted t BCENEWIEIT may
be transmtted on a separate data channel, which typically 10 will be_
determ ned by the cable systemand the CMIS. Connection | 6 may conprise an

i n . ! . ne ; i
! of aphone. c B dptBeipR i il OB beino A R e AR B AU BREDIET [ e

connect i on. willmeelygsass thersignhlagd one communi cati on connection 16 may exi st
bet ween site 15 and servjce dul e, 40.. Th i gnal, tom servjce nodule 40 to
sigrl Yide,B #h

CIB 14 preferably is j1pal § BFGEIVET W %"_é’tw_,‘d‘bﬁ%““_fgn%‘} gre tgated Ppy pe
Lransmi ¢ ecyd Bl it of Ol FEiVEX O ibosl Bl THERAbe HRNaPaRS T OUGH

a coaxial connection to or an xDSL 1 ne may be used To transport
t he di gist al decodedrand theardenibdulatedtand memedultater toraxdesirschguneh frequamani Havidon from

CIB 14 to seryi nodul e referabl.y comprises,.telephane. canputer, and
Usor " r equemniiElh P b st Bl e SREbn iy BB BRRuee PR tore L P20
ont o a car rexaple| e4bleSiBenDRitéiR& tofnetivityp(sifdDatal Oved- Cabilei Seavicd Jalerfate

conpl i ant Zggt.em .the CMIS infornms the cabl e nodem connected to a conputer

of the fredrsrisigation (DQELES) of otherstandards hasedcoppestivibaa bable Medem or  det ai |
bel ow, Cl Bsrratf'snﬁgsﬁ%r sj'(skéxﬁ ch*s') {rialy e S cBlvith G :@ﬁaor B!t TRA%s, AogliREyaged to a

hi gher conput ati evel 1f desired. In addition, in accordance W th
al t er nd0i v alsorcouldi eenonfigred aftert :/€MJiSan @ ROCHISonipliant systemeudthef suiwblephone,
data and us request i nforrmat | i ansmitted fromC B 14 to service
dul e 40 \ﬂeagtf%‘ngséioﬁrsgﬂglggﬁ’%g&c%ﬁﬂ%%tv%tgn 16, a separate conmuni cation
line may be used; forThexsipials€rontmedaiatos vitked Pidcegoi 30 adltheothks video Ref erri ng
now to Fig. 2, a re detailed i]lustration,  of one enbodi ment of a customer
i nterface amdugat@ﬁ"%ewogwaﬁogs 2854729 then g5 combined and w%ﬁbmmlrlg%k an 30
interface rgpeit Bl @it6h s(nWOide%igﬁl.n?ﬁ’@ﬂéﬁvicﬁoE@Eﬁ'p\‘&'&rzgﬁhcoﬁ)fp%&%ﬁé’r 70,
and a display device 71" In accordance wth one enbodi nent of the present
i nvent i18n, chinnelsithat customer oruser obthasyriere muy desire asbeicopableef regeiving, Byr
interface .a; Lon. : g ¢ ' pterface MIX
55, 15 i CoRAP e e chBintiradi s et 16 BRRAdGHYRlIsR ) B2, 0
001 14962 PChidneB| @sblel{tle¥isiomchanheld, pay-peoviewahanrel, andwvidehdort demandi nt er f ace
MJX 58 is cgnnei:t ed to one or nore tel ephone sets 62 and one or nore

conputers & Sconnections 61 and 63, respectively. Interface MJUX 58

preferably filters thevideslempal Gl frbmfdofibined eiréud I1othéh Ratafisaitdd felds 1t to
the one or nore television_sets 60 via connections) 59. Simlarly,

i nterfafe MEsksSEOntyol system 32 and data pethypadulasen if- de pecgrisnes WEBApIRtEFediat a and
Syst em NMesGafBdmidt of the %Péifxgmﬁmﬁa@réggn cgrfggag g?s@.@n 3%5@& kdck bfthehdepce MUX

58 receives return path'information ] 66, I Ch is nodulated on a
gzr ri er betewberiz8ioanfdr &6hohinngh dFaremaispleifa user purchases tights toreceive gertaipat h

ta back to.,service nodul . m n. | A m such as
a standardcgbelfgéﬂglﬁg’ f“lcﬁésr?r{DngnS]h a x Sﬁa@égnf)véﬁﬁl%gxefg%ﬁo er’r%’g& S
conpl i ant caditkel systemra2 will keeyy tradkhefiths aitheridacion of sensite sdceive tigsel clmnhels.

accordance with the illustrated enbodi nept, ipforpmation fromtel ephone set
62, corput dneguthgrzationdaformationofope éﬁs%fﬁgﬁ“ aascgﬁ)x KeRtdh %aamegsef%i ch

converts the it @UEHERE chiingl ban@WRIN feGueney FhglNAls HRAssédiifl stk détad] BEIBRE | on to
the proper form (i.e., analog or digital), and nodul ates the information to

t he ret ur n theeauthdrizetjorinfyrmagion they is u@d 3y the-beyvicrpeddesdosieterming whethestognal s
passed bet \élgnef a lse%{xgsltgf chranr?xgeq ltéa a %Qn%&g: &»Icp, or not. As one skilled in the art will

appreciate, access control system 32 may comprise a suitable computer database and

30 system for maintaining user authentication information.
Data path modulator 34 preferably is a commercial piece of hardware
typically configured to receive user authentication data, as well as other data, such as
system messages, and the like, and modulate that data to a particular channel frequency.

As one skilled in the art will appreciate, because the communication system of the present



- 14 are in analog form the digital conputer signals from copputer 64
preferably should be nodul ated to the proper return path fr%ﬁuEEByZlﬂﬂ,B nodem
66 before t@@/oﬂrgzpassed over communi cation connection 16 to service

modul e 40. &iom 3qy, conputer signal syreceived by CIB 14 sHSUVERPR0747
converted to digital form before being passed to conputer 20 64 or . _
processor 70. Also, as one skilled in the art will appreciate, even if the
si gnal s betwmeen. service ule 40 and .CIB.14 are digita ignal s, nodem 66
oy ot 11 oV BPte AE  Pa e st B 0t o RS e b oper
frequency, autlténtibtiondgawilly thasmitedtd the sévict odbles sMeTheréfore)infbak h

communi cation protocol; for exanple, if xDSL or another suitable digital

comuni cat i GRPAdiBERY, it 18 Preferable e sond the nfermatiensdirqugh th,sysiem qojqge PRMOTF ¢ her
conpri ses Iefahiehadisl {a?ﬂexf ubrididdrathef thah %@éﬁ&ﬁaﬁﬁml aﬁﬂéntﬁétgo'ﬁpl €,

receiver 6 y be configured to recelve user reguest and nessa
i nf or matsi orinformatien todrindividnat video cheunele, such as a | aser diode, infrared,

or RF renpte control vi.ce, .or receiver, 6 have. abl e cognnection to
a signal source (not A&ﬁB:'/m)d.aml*?ﬁﬁ’f’“tﬁ“%&ﬂﬁ‘?éspgﬁémg%'?g%ﬁ@“wyn’g’ﬁH Bt a
convent i onaindldaaQighel tHer R¥BhtehrRgh @ RighGpeddtr i baxdhadth Sorifleétih I5Ofch O!

device. The operation of CIB 14 in this particular enbodinment is controlled
by an i nt eras8|fibs-gpticsarspaxial caplecopnestipn.do a signal separateni®e Thlephone asdef er r ed

enbodi nment ; ;0 R ri il b a ransfer
of the t ol Sorprist cBinEaRal 21 K528 10 hisb ki TRAD Alendhcpfialon b SnaBrdriil LENE,
| n addilDi orwithpeneeaswdimend ofthefpresatt|iyventiom signalseparater 36 preferdblyhioducén
00114962 PCT/ US99/20~47 10 ., wth dem 66, dictating to the nodem how it
SRoul d handPebRHE SRl FRFIET A e D b LIons, g St o o1 20
pref er abl y sippalkfindakesds theforwag patiesigiad qudisttibRtive sysiems g citouito I ihkduph
received by receive ack to service e .40 (vi a nodem , an

ived b i 68 back [ rrgd,gll 40 (vi d 66) d
facilitat eViffbang %h&g»mm‘mt‘mﬂ%qmaﬁwng; t Bradditionesienal sapgrateE S on on
di splay 71pnrehhabl ExiRcts R%PhbAE MG coRPuldPYglalChot thdleldrsd ot rbttinQalit i O, as
wel | as authorization or System nessages fromthe headend or service
provi déf visignakafiommuninatipe camnection 2dnandrsends she telephongryvoide and/prgompater
enbodi nent, i.nv i i
el |1 gondaasigifi A ENERboAL iRy 1F bl SRRer il fof P2 clleckB85, (5 |,
may be confTetpphant conhdctian 21 mxyrYexoandiidd t6 8 lawalexahanpertrier ecdiongedistaicef or 10
recei ving si naﬁgfrom.a r enot.e cgg’i)rol device. Lnterface MIX.58 is
conf i gur ed CRBIER JhisheXer 5 aPRFgpTIZte. SCORIPYIET FORECI 71720 BE ABYPURAPYS | ce nodul e

40 via conpgmhiv@itaiiéh eoledtitn| suchng sthdat@ielbphbiee, highRpedditdlephoh@ . DY t he
proper | ocations. For exanple, the voice and data signals are passed to
communiBat AN} eeRxFRRls fibrsioptie orghs Iikend t he vi deo signals are passed to a

Lol evision set Tor viguachin iy b, 1l Buldh ik Bl Sy and 15

di scussed above, communication mx or node referably converts the
,s} gnal to tnformationefmhithecanbglingnatog imi digikal farmapr aipembingionpddethsist he voi ce

signals to tel ephope 62 and the da S| to .
interface Mkc%oqgﬁcﬁ", :'é&"égaé’é’gﬁc%clc%"a%ﬁ °5‘§'§f§§§f"§‘ﬁ°§ ngt?r@h?‘ﬁv ich
decrypti ng pfaferdblycomptibésitgie oh tose ¢idid nddeo38 adraplomlinyoslisbieicd Ghadbles #& si gnal
was first encryg% ed, oy scranbl ed &ri or, ‘to ‘tgr ansm ssion to, Cl 5514. 20 As one
ski | 1 edi n Nodes 3% typigally a'&ﬁﬂ?‘é‘é’l"é‘f cogip] cablejsystenys, o gopbinptiens thereofiand | i oo,
voi ce and gl @nsthfad 18 nitet (he HaRdwialterdhSiteniats@R thel Ss@RN AN Sorfvéntitid aBRPUt er
64 respectively, all the signals may pass to a single device which can

operate as systeams, sadimsdeseachiypiellyserve|abprdo SOheustamary andmorsi prefershly

enbodi nent t t 1l nv . j . j .ans of the
vi deo si gngﬁ‘f’%{rﬁe}8 ﬁ%é%ﬁgr?'egl ?%ge 1%;\"%}?1 gpgéﬁgﬁgn%g}l%g?@ gg:;g%ﬁ%ﬁg,
channel 2, sérvedaboat 10 foaabbiitd4d seavicd madsies, tidxaich samics etoduledn tundserees40 to CI B

14 over a conmuni cation onnecbion.,ln one aspect of the invention, the
vi deo BOr t ibetvesn abait 18apd about 40 user siesnosi te vi deo format and the audio

portion of the si gna'Atiné?émaae%i@gﬂtwemmae&nvaaéa Rof fRAbpticAB c6dxigoul d be a
two channel stereo signal nodulated onto a single 30 channel. In accordance
with this dempe@e.optitdhto RFresing ari optenleconic (CVE) converer qguis andtherc onposi t e

o1 e0. 00 Rk e Rollies 4G AYbR il e A I apBlecibl & OB ©F

)

or stereo a a sui nicatlon connect as~a coax
cabl e, or @htab senvickaiddales @0ThBisipALlE alaypasiitirough & aumbériof sigyal sflitidrslet may be
configured wwth an S-Video (al so known as Y/ C Video) generator and/or a
stereo or surround sound generator. In
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of the present invention, a suitable S-Video or YIC Video caly @ Bf@ 2003
sui tabl e st gpggo/fyegynecti on cables are used to connect the television or
home theater systemto CIB 14. As one gkilled in the art wil|PCHHEM& 4t e,
an S-Video or Y/C Video generator preferably conprises a suitable conb
filter mechani sm adapted to separate the Y and C conponents of the video
si gnal fromggee HfersY ISHRR % qpah beth{béh 1OdEd $ark seﬁH%ﬁUﬁlﬂesSM%e
generator may conprise any sultabl e sound m X ng system which can creéate a
2- channel obothiforvardaid retugngaths, thersphttas agll amplifielis prefergbb are Eorefigaredrtound
sound signa b | by AC-3, Sony Dynamc Digital Sound, Digital Theater
Syst ens, orl’ﬁ%’m?&&?ﬁ%& In accordance with an alternative enbodi ment of
the present inventionp abdb3des with ot Bmbodimet 68 iel préseht WveritibR ol sd Patf] deo
and/or stereo audio, service nodule 40 may do the conversion. This
particulfr eomounications (ig. videxanksiorward path telephonesdnd datd) betweRasenviceng now t o

Fig. 4, a ngr efail il r At neh Stk ' ySt and in
et cul ar BRECtUndilebhet AL Rkl l-CIbS) 1 BbL LSS B hebferabf o

STl by o Seru e ot et eor aree L e e eq exbod: ment
of the pres®inaFo5 SAmeespen ’s%r‘%lisé’easl?ﬁﬂﬂ‘fﬂg@ ‘H@’eﬁﬂe‘ﬁi‘r“&mﬂ‘i’%é‘a’é@ﬁhggured to

receive si opalshitldd 90 eMERLRHay bSrSfinided?d a3Bshrall dith Eﬂﬂﬁﬁl,tvﬂﬁéﬂt%@gﬁ hori zed

service requesting users at user sites 15 via CIB 14. Service lul"es 40
al so calf hawil ke detosmingg by ghecgablerrystamdnd the (M ES. Conriection 1 6 may zomprissceany Each

sarvi ce nodyl. ' S| Ve a er, . i n Y,
SUth as bot TS SRS LRSS it Gl haRia VB yalta BRPITrRRRCHRBES ¥
users. The tlephaneicablaweahy other snifableedmamunichions centiestior. Nsoredver, wiotkethar 5
conmuni cati ons between service (r)&oﬁdul es.40 and Cl I?gﬁéﬁéoccur oV one or

p
mare channef® commuUDicaton, cuReFon |5 TH EX15t Defveey sy _ Ffé(fﬁ?_éﬁwq" 40t TV
set having {ijfal R seivize Moduld W) GCIBNRI pref@faBly ORI ASAS £ fbrt ho\dveR Thé

baseband audi o and video signal, or as a | ow frequency channel such as 2,
3, 4, o5 5. sigual alse may be tresmytied inghigitad form. Fenexampin, a digitabeigna) maymass 0 each

user site ' - Weloly : s can 30
bo. st ol en aoueh BBl LaRlerAth LT REH A AT HA AN it £ fEDBRNR 0

wat chi ng t hdigitdh informatipnsel ect ed by the valid user. In addition) if the
valid user turns off  his TV set, there can be no.signal Il ng.as no
signal is being transRffEEE R eHEVE ePatGpmmypeaton P“b?ffigﬁk%s&?"‘“

Pr esupposesmbdiié 4@prefeesbdy Corhistises telléphbite, ddtfipuiet] shdarser @qudst Ra Bomvasdenicadend
system 11 and service ules 40 are secure. Such securjty can be_ achieved

nod ] )
by provldi ntf Eeciige) andpisiaratly i modiatod P p sYELIEBEPSIS Vet A 0P -
bui 1 di ngs  agizS i 4 HpitaPBOCSIS edmpliaRsiRRh, tHREMTS Hfoffd the cablERbdbR
equi pment, as wel | "as using sophisticated j ammi ng al gorithnms and ot her
fornms of sceoandsiaditg ageniputaceftbe frgguencyfor ssturn trausmissiomeAs discygsed ingueaterci at e
that the vi L gn ' R\ . may be
anal og si g%&?z&b@%ﬁ%g f?/g%:eongtrlgggiggk gﬁgﬁgﬁ%g?'%&gb\éo%{iwoﬁﬁl %f bot h.
Ther ef or e, dofputayipral tdvekif desdted( iln additian) il ascprdance mdtht atieynavive emblodimaht t he
type of_ _scr i ng, jammi ng and{or encryption,techni ques_.used. |In addition,
i1 addi% onéi@%@e%m @eﬂt’gnﬁg&a@tﬁ#tﬁﬁ@wﬁgﬂfm w0 SR SEPEETR TEE IO BAE 40 and
the user sigMghittedHofPCHRM REscHRESRBUIEA0 1id HEREuATIEHLR bf EdiedtiineId, a Ser vi ce
modul e 40 preferably is an addressabl e or programmabl e nodul e 16.wh| ch
recei ves ansepaiaiegpmpunicationling may bs userlar exampleon usars guisting telaphenedinesi gnal
havi ng

Referring now to Fig. 2, a more detailed illustration of one embodiment of
a customer interface box ("CIB") 14 is shown. In particular, CIB 14 comprises an
30 interface multiplexer (MUX) 58, a modem 66, a receiver 68, a processor 70, and a display
device 71. In accordance with one embodiment of the present invention, the signal from
service module 40 is received at CIB 14 by interface MUX 58 via connection 16. CIB

14, and in particular interface MUX 58, is in turn connected by a connection 59 to one or



-a plurality of channels nodul ated therein. Service nodule 40 then converts
a user requested video channel fromits nodul ated frequency i2ng§tPERs2(d8al

t o baseband @B%AQSP perhaps to a | ow frequency channel and transmts it to
the requesting user. Thus, in accor dan?‘e with a preferred enB6AURHROY t he
present invention, a significant amount of 15 the intelligence and decision
maki ng aspects of the systemare provided within service nodul e 40, as

shown sche i lv.in Fig 4..1.0 part] ervice dul e 40 preferably
i ncludes a °d§§:l°‘%%%sr£s%' ihf' ?%df‘{;%‘?“\ﬁ#a%ﬁ%%gl \5Se°°§'f'§%éq)'§ W@ﬁf’fﬁﬁ transm t
signal s to ¢a§honsiesBind dik origibreoniplRrosdEvdofhéctioRTBL MM ES, rédpedtivey. 39,
such as a coaxial cable, fiber-aoptic cabl he like. In addition

e, or t
si gnal power splitt er nterface MUX a8 pretexphly filters thexiden signal(s) fromiketorearhal s t o
i ndi vi dual lond | k i j : , | ¢:1.4:
connect i onsB4 @?h{ﬁ?@ﬁ&f%ﬁ%&ﬁ?@éﬁ%ﬁg@?%g?f}%ﬁ?{x@cﬁg&g}%eﬁ;%%gymdul e
40 pr ef eb ablinterfapenMIiK S@tfilters dubthe Herwardipath tiephore, Bsmputerdateacdsysteay . Each

(Mg ae, restten i sehdharm S ddn B cERal igteriang MU SRRy CLaEreh
servi ce nDdghtR ifkSrmatioh TR ¥iB8ert 66, Aleh i2 fodaRtddnTdHict befwee 5 ahfl 58I ON,

if the signal fromservice nodule 40 to CB 14 is scranbled or encrypted,

each user cprdsends the carriepwith the retup) nathedata back sovisrvisgmedule 40r Miedeonb&tarcui t .
The scranbl | : 1 Of j e, Cj j 2 devi ce
w thin user PrRREBE SRkl ek £hbdasfribcniodd 1nE RS A SDST ompfi ey
confi guied awmdegnyz DOCSES eompliantbletrhadens 0r anyngihersnitable comusisationompdem

decoder 54, nodul at ory 59 ut put.. i nt.erfa 42, prpcessor. 58, or the

I ietke. Service int erfalé' c%ﬁa%g%tplgeex W@ﬁﬁ%ﬂgﬂ% lﬁggf'@t?oé‘oﬁr?ni S
configured tefephéifeSey 62, RomPuwL6Y gdiredeives stpﬁh’erémpghsameu@i%mwan%ﬁl whichr 41
and splitter connection 44, Service interface MJX 45 in turn sends the

signal to ofRMYERts thacemputerdata selophons Yaies andser reanesianfarmation todhe BEPSS ce

modul e 49, whihe NaRIHSH diglaBPiNAMSodRks theinformafioftodR0 nifP p3fY frétREAcy! 3

PCT/ tJS99/ Z0747 conputer traf?*ihc_for_the user, or througt;l\wﬁP ecel ver decoder
54, whith héegl 80 MHe)y Fdeexamplenifiths signalsnassed between skrvige meduleaAandiCI® t he

present invepil i i i [ igpal s,
Cerai ce 1 nt o s Mlanghie fpaf, Bt et coblutt Q3 PRERISPPEL cE RIS SFOHET 0,
conponent s bé motheated ¢pthe ptopestunipitic frequency by modem 66 befoze they urecpassednect i on
48. |f the user is authorized,to cei ve the tel ephq and/ or conput er
S anal (S SO fRmmRBER wton L Bsnicemonnef0. et by HEmt AR  out put
interface Md¥i¢&l by €IF ¢ ERRld Btohtbried fo/8igithl To§ BB heinppiRsEdit6 dbiphites €T Vi C
nmodul e 49 acts as a comuni cation switch allow ng the tel eg‘gony and/ or
conmput e?0 si Ghenrsogessqsd9s Alsos a1 sititjed in the art w4l apprecigla: evsh itAbesigaRls such
servi ces. : e i ice
rodul o 49 el S6vicq o lIE U SR CIE% 4164 Ayl ek ot B MLy SR bl
L}' om headentd modsilaterthe Tetnenpatteinformbtian todhepropdr fregnency candistheimodem rady brot h.

e

gardl ess of ,i.ts for if the.tel ephony. and/or . ut er dat@e4d s nodul at ed
onto an anaf'etfg ‘%f?&ﬂﬁ”élgh&ﬁa‘“é"o%%‘} a "(:)axn‘ms’gf 1p¢ é’%o%nycﬁffn@ lcléé §gsllr)?ref erably

passes thehﬁiogﬁghuitablﬁiﬁmlém?fnuﬁibaidnmanh ismlﬁeu.ﬂori zeg to rlecei ve tlhe
service, The video portjon of the sigpa ich may be gna anal og
scranbl &Y, or digi tamﬁ,ﬂm'fde@?&ﬁaﬁﬁ L‘h&s@srocom emsff'yeri@gfaagcgew%

recei ver degQfigbuad sighfls CRONREhHIE Teiver 6B Athy R CBATRIREN fotceiveifiRr figtiedt! -
recei ver decoder 54 descranbl es or decrypts”'the signal and converts the

particul ar aiddeessagednformanandfiam a caindiy centued devide; swphias 9 1256r diode; I infrergd.cor

conpr essed vefarm t.o.haseband f.requency. On the sign i baseband,
ecel ver  delbiapels forthl 36 B el LE R avER ERp SPRbio 2 il slF
connecti on fiat sHowddsThas) CIB 04, it sitedsyadle blemeaslof 24onventioealhand-héla rétetesi gnal
to a predeterm ned | ow frequency channel, such as channel 2, 3, 4 or 5) and
send t h#0 sj gﬂ%ﬂ"l WAt orgthersipilar canitpb AN)Ce: As di scussed in greater detail

bel ow, receiver deco re()o‘%ﬂra%%n Qf@fBef@ﬂltHis‘;BExlﬁ'chEFérnﬂ&ﬂ%EﬁtigEorﬁl%lffe& pyapvert

t he sel ected channel its nodul ated frequency to baseband frequency,

and t hen i f intgoal ppocessioe 70.t Bortenample,in keasrdrane with a prefatredembodiment of ghe i

scranbling or encryption is deside i n be ne,at .t his .point. ,The
scranbl i ng e E‘Vg‘gté"é‘r P%?chis?lr?@ é‘ilfgtﬁtef ;Q)heeﬁ%ﬁf?rfaﬁﬂgfl?etl‘?"}'é“?rb%ra‘flg%os%gﬁl at or
andf or nodufraiQhiterfadeyNTIX S81RPEIeS b 60. Wi adbitishjmocdsha 79ipgératablyninirababl e at
an unaut hori zed receiver, or a 30 conbination of both techniques. In
addjtion) if the signal fromservice nodule 40 to CIB 14 is a digital
sighal, digital encryption techniques nay be used. Once output interface
46 has received the video, voice and/or conputer signals fromreceiver
decloder 54 and comuni cation service nodule 49, it in turn sends the signa

o o - e o - o A PN 2 a1
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14. In addition, if the subscriber prem se or user site has EBatildne
TV that is \wrRAggdent!y tuned {i.e., has its own CIB), servj dul e 40
preferably will have one receiver decader 54 per TV set. Eachgf’égg?’%pér" )
decoder 54 wi |l nodul ate each programrequested fromeach TV to a different
channel, say 2, 3, 4 or 5. 5 The channels then will be conbi ned together by
the sanme o ' f l,\%{)é 6 | | N9)4

interface Wﬁgﬂéﬁ gé’e‘?'\g}gtr eéf')le e?@ﬁ{’&gﬁ)&mﬂ%‘ﬁiﬁﬁ IF’on ggf}éf%!gﬁ“‘n%ﬁt% 49, -

and nodul atiaforh&tionf Risally, proeésser T0qteferabBy ¢ootdianwdiendimgaisaaeduestidndd by a
common processor ,58. As one skilled,in the art w.l| g&ﬁer?ci ate, .praocessor

58 may conpgPfssase aHomasHanseeiveddiyaeeiyer §F aek tnervigm Uinmpdese 66)
confi gured MhiERITREDHY di ' Welpt reYelol T aces, as
necessary. %tf%::lg‘rdangéﬁgmﬁ{(ﬁggﬁg’@gan'%;gg%%n@@%?%ﬁ%%ent xlbﬂn%)gﬂ'i on)
processdr S¥ysiemgfiessagel infarmatioroingy imicludé billing brierniation cas wrellias enthofization or
particular gervice m)dél etﬁo For, exanpl e, processor. 58 4§e pr ogr amred
or configursg‘ﬁelf‘gwﬁ?figﬁﬁ PR ?Peagfrfq‘i’rrfﬁ 'Cfffrgf’ 1‘8&?"’&5‘?(‘8’ routi ne checks
to verify that the shg#dtordaiceWith Behlkegndftivelepiboditiéifl bfthé presefinveAigSt S,
control the_allocation of system managenment data and subscriber nessages,

per f or m di ghearer R4 pavinglept iptedigsacs coptrdibepied: Sanexapds psilysratedindig.
channel pr GQLHITA Ry bR 'cBAARIkPRHith G Bact MUKSPR 4 eRBre PLARE B 26y 58 Can
be configured to regel ve security Information about each househo J and

per f or nh0f umedeivingssignaldfrom aremete contzolideyichy Interfacer MUt 58nig configuradetber r eadi ng
cihkrcuitry connected.to data.port of .CIB 20 14 qr nnected. .t o comput er
Wi ch i contemier e fhe R BidkSsipnals pomm ssrviee mofble A0 Vi erBTuaR 1 sFEUT oo
cgnt rol si _gﬁﬁ?daﬁ? f&uﬁai‘tBthh uaqsdpeuﬁregtglﬁm@ I&egﬁ:@rﬁoﬁcr&&faﬁbﬁw Ifwdxdnq;iékltihd ﬁbvx;f]cs) nt rol

t he operation of t servi ce nodul e and the system, For exanpl e, en a
user sends 34 ﬁ’_é%]ﬂ&%‘ﬁs pisrpagsep 4o F?‘E@P&‘Fa‘!ﬂ"dEBdEPfé‘Hﬁ'éRl?’_“f ﬁf’sa“ é‘lfu‘égio
preferably sghik Xt%?a?éed%'& RelEvidion &dt Fé1GRe .48 wiReCB 14 ilhetrteERdNE 225hPS a
service request 25 and sent to nodule control processor 58. The request
messagdSor discessedahovercommunication aix or medemddrpreferablyconvertsdhe sighal tathevar i ous
cust oner inf ' C e ' Sal dentifi ' nd
ceor ot - codaPBpPLL St lgRd Sin sl B WElsed wsrVeilelsl gty RibgHIRE an"
ask for addhddatrsignalsttetbmpurentd.oAlsoninterfreé MUIXS8amayt indudisedecriptivaoessary.

30 Upon recei pt .of the channel request and.custoger. information, . progessor
58 Uhen vedPieRunblng stroyi of ARGYBAE of G scraBPLn he NETe] HOTR SUPEHERIACI oo
verifies tluasignAPwad fifsPoiiryptéd elschmiblastidrlo tRAhkdon feecmegiiest ed channel .
I f the customer passes the authorization checks, processor 58 sends the

appropRPat e tune si gftglone skilediinithe art wilbappraciptseWhil,Figp? shoms thesspruitn| i ng or

decoding ¢ : i . 4962

PCTNS99/ Z0 Elg';& ?531&%%? g%nse&%{(s%%ﬁ%gg ?er%a{}ﬂgnsar t’%\lligﬁ) *F’“ES%?‘S‘E?%@{% vi deo or

LZI evi si on respeptiaelyy alt thie\sigmals ynayaqrass oa simgle devid@which cahopetiatieds s¥¥, em 11 nay
scranbl ed or eng; pt eld I n_accordance wth one or nore scranbling

t echni ques.‘:mfi[’)‘f“"r Iaé? eglhoé'prt i on, synchronization suppression, spectral

i nversion, jamming, hpstceidanctawith diiccsmbsstimentsiuhepressit invéntioncthelvideat i on

t hereof may be used. In addition, sonme of the channels ulated_ in the

si gnal 2fay apdaugippostionsef the MideQ sigpe)iareamodyigted togethsr optoap R @amies, for ef er abl y

are confi gﬂé&ﬁ.gqxé,%%&ﬁéfea,qc o kP hnd énslifORroANEr R MRl {3 mAj409 and

digital channels at the same tine. For exanple user circuits 42 may have

anal og r ecevearcotmnoucation Sdnrnectiom nlal one abpect nfithe gnvsotioen, the videotpotias efithé and

a digital recei.ver decoder..(or 10 transcoder) .to ndle t.he di.gital portion

of 't he. oi gt IpRsPBRRTS vigr fort 8t 4madhE TGS pheioR af Beistal B £ 1t

decodi ng i Rhankl MERCEgRNAVAIES tould bea (s chatmel dereosighal ifbdaRid dnkea sihgliet al -

transcoder) as to how to handle the decoding in accordance with the proper

decodi A8 sehwnel. Impegordance withdhisagpes) ofithe presentinyeation 4iBd 4480 pessthes 14 | s

to be scra : D8: wi ' £ : j | and

control 1 padlzpiuieRieana uia el to e Bl Sich g BTG I EhREREMELE

si gnal s, t yeteoaystgmaiisna suitable dofiimurmication condecGpn,cshcinassd ®axn cable,mmpthes sed

together | rs‘.ui%%?eu(}omgml\x/lﬁgatgg cgﬂe.RiltgxlngE\%ly, C-,[H%J ?4 m\g@%g ch{f%ugc%l with an S-Video

(also known as Y/C Video) generator and/or a stereo or surround sound generator. In




Jeceiver decoder 54 in user circuit 42 receives the digitally go rBe Eﬂfiﬂ
signals it selects the group of digitally conpressed signals % r?‘?i ng e
request ed Recei ver 20 decoder 54, preferably using_nodul ator 59,
t hen demd&r@we}?g%e group of channel § fromits nodul ated fF€W§#@5?7ﬁ7o ..

baseband and deconpresses the conpressed channels. Then, receiver decoder
54 preferably decrypts the channels if they were encrypted at the headend

and sel ects . . ' der 54
then trans n%#@%%%%@%y%hea% ﬁgﬁt‘”ﬁ’g‘%%ﬁt%%‘?f{‘ E‘lgﬁr# g?i{ngogees-%q 4%9&2Fq§§§°eband, or
recei ver degbliaind20itablersiered abrrctiditcablegand ustdtoccohnett theaeledision othdnel , such
as 2, 3, 4, or 5) as desired, preferably using nodul ator 59. Qutput
interface l\?bﬁ@“ﬁ@yftﬁ@ﬁ"mﬂgmts the signal on to CIB 14. As one skilled in
the art will appreci aionesRillelibinkab Wit EhielfFOleats/EVillyy |5 adapted
to handl e any digital encryption techniques 1 ncluding asynchronous

encr ypt i5on genersion preferably somprises ptsuisablé cénsb BEG m&barfism adapi¢ditg sepadtothsi gnal s,

typically e annel i ulated into apout a 6 ban n RF signal.
This. “whan BAnE6 2Pagopests fR)RY VRS Sandl ont  ebroosnc Viden SRR4L, The Meresls he
anal og si gnatroinid ©UAY RéneTatol mby Cdthprist afP suitableadudd MikipGsteimoniiicisednand,
preferably using_npdulator 59. Then, if baseband scranbling or_ jamm ng was

used at t hersReRiRchanelordrehannel signal fromacungle aiosignal - kb Spmawadsonad| es t he
channel andidnbpPRaybé Dolby £C3, § ﬁiﬁ?%m“@ PieiaCINS 6 the
cl ean chan%cla to %rh%pgt yi nt erf%@e 46 at gg%gigaﬁgé. Al tgcrgﬁg?i&é%lo&,

recei vél0 dasyether.54 can renpdul ate the signal to a | ow frequency channel,

sych as 2, 3, 4, or i S and t hen
ansm t the | ow fr o a0 AGRuAER bl an B iEiA obol Mol THE HicPhf fovBiony

i nterface hdead®fidIBrl4tconvesting thetsipaakto$r¥ideo and/ar stiréd audiel serdize avduleldiol | ed
inthe art wl reci ate,..the angl og .recei ver,.decoder prefetab is
adapt ed to’?ﬁé’rf*ﬂtgggwef% s ?ﬁﬁ%%ﬁ%ﬂﬁm%ﬁyﬁﬁ gﬂmgc‘{emﬂﬁbﬁ’dend
system including R_':Kél'erhﬁ%ﬂ&\@?dFigS@,raaf_ﬁbieidaﬁil_SHi]iuﬁ?ﬁﬁoﬂ%fd@&ibﬁﬁ&x§}J§ic}n| ed in
the art will appreciate, iT, RF scranbling or jammng was used, receiver
decoderl554 1g; and ig pagiculepsavice moduic A9, isshown. Apmeptinned abong. érﬁebetpfahna to
baseband,ngrsynaﬁ 1b§>%éﬁsw&&%wlseémrw Indrénodts 3¢ whithGolnedt &% pldAlidybit €ad of

converti ne desired channel to baseband before converting it to the |ow
frequency cetrisaahodulns#@l at or 59 can be configured to convert the channel

di tly f it . anel wi t hout
i et converting it toasRincd SRt Gilbafil o ROURRGH sNORRBE. "1 11

cust oner i Serxiveinmdulds@0qreféfablyrmeténdigursddo cecsive signals froodeadaut spempd &f er abl y

sends al a headend system | 1 through the st em mana data bus
to i nf o8 et diststhuee BEQUE pRHPHFR sorvice TSEFTIE YIS AORET ST 191 AGIB Tor ¢
Processor $gnadesfioddledd dléd'candahdit o vagutlaghone b doddiputdiadafiitafof édehll ar user
port 42, in effect disabling the port until the headend system sol ves the

i |1 egi ti mavgerr Eqesarvise giodula40andesigned tosesvn ammber phusers sipaltang@ibend syst em
can 20 Kfgfds! a&a&&ntalasmm,absmtm&spml rhé‘r]g Pref&:aby a8t 20u@R.t he headend

system In accordance wth a further aspect o thetﬁresent invention, if a

customer or user reqdbspesentannention iskiasesronithe premissithatgllividepzed to recei ve,
processQr 58 nreter.abl i) S for that
user, iagforc %‘deﬁ f%ég%ser %ng@ﬁ%qu%ﬁééssﬁogﬁdgﬁ ?%\gg‘f‘%"g"%}%ﬁ%&u é’éri zed
channel . PrchimmeBllifyelevikion bmsiwidsh, typidallp endlchambed forda@bT¥sedtiasingdtg owh of Cl B

14 (See Fig,.2) op the TV screen. In accordance w th yet. anat her aspect
of the proLIBT4: (e B a7 cAaGGEd Pl Bt Basabd P ahg vidfP BEnsi oo on
denmand nOViyg, Mw FRGhdHcF chatertieh a8 2,58 4CHSS: Kis 4 ReE6Y dnlly bitor dTOW chamels

sufficient credit for that purpose. This can be done in several ways. For

exanpl e, phemgsentrto 8&hrusgr sitedSksignal istedling is sgsoeed Begpuse jpalyiastew channelseamyser ' s
paynent,,30,hi ry. 1f . figi-eat . i .at j
payTent; 30 il ot e SRPwH TSRy Wa5IA, BLLhEfhiES Bt b0 Shahe

selected by the valid user. In addition, if the valid user turns off his TV set, there can be

no signal stealing as no signal is being transmitted to the CIB. This premise, of course,
presupposes that all cable connections and hardware devices between headend system 11

and service modules 40 are secure. Such security can be achieved by providing secure



.processor 58 will allow the request and bill the user; otherw se, processor
58 will reject the request and send a nessage to the user sQagip’@Bthg?I
“reason for W&S&}bg{l. In addition, the system nay be set-up E }Ugat t he
.user nust pre-pay tor any pay channel jpequests. In this mannetT/USR¥44Er
preferably has an account with paynent credits init. If the user has.. 2 8
FEB 2003 WD 00/14962 PCTI US991 20747 17 - enough avail able credits,

processor S8yitidbdgs dhd Qichiles 8P4 REABHE hode i SericB bt Wqhipkih, S GieliasCr odi ¢
account; otherw se, processor 58 wll 'reject the request and send a nessage
to the user wusingsophfstidatedjamming algorithuns nd dther dorins of sirgebling endrericgyptioh. t he

hannel i allowed 58 will di. ' decod
o A
Wi || conver tsefies medulés NS be dnaldgisighaliDd] ity @6mpresset eipals] 6r Devisbiasibnand

then to the appropriate frequency for transmssion tQ the user's CB 14

(e.g., basewdibathorThereforscthe type obsignal (ixe., apalog prdigital bwill digtatetbg typerrfe wit h

still a furt S P &G dnndid 511'37%1 &.2?&;“ ' ' rz{ﬂﬁﬁﬁﬁo : al so
desirably rra%&mﬂgﬁg’ge pargent argéo ro t’eangi %%ﬁ%gcr] ?ll teri hgaég%égfll ities.

For exanpl e,seprisy sgwoded; Geaignalhetweengenmeaubdilz 46yanl thkausehsitediSealsd camrhe

recei vi ng certaibrl1 dfel ected ,video ch§nnel s. Thus, for a parent to receive an
excl uded chaffra° et Jfom or EPAVRFShl y will enter a secret code which

al l ows the parent to ISeffdedRodule4Cheftiedly islah addréspile B Srogtantimatilé nmivdleper
aspect of the present inventiqn, if custonmer 15 interface box 14 or .the
f

user' s 81 eWhighyreceixes anenetyptedyscpamhled, Jammeds ardior frpguencyrsbifiad) sjgnab baying s

tgi s i nfor Mgt il oF chHNRR GiddBktediharRth. BehRdimddiie 0 REEcMRrd @ ugtd shuts
of)ff the sign to'CIB 14. This effectively protects the system from soneone

t appi ng i nt gequssted aislee changehfrane s mpdulated drequenbypinthe sigial o basebandjand then e

subscri ber i i . t ke a
hone. cal |, PRy tp B lencl il MR arShicEY R B R B LR TR MRS F
a tel ephone atemdart withagaeferredembddimpiitaf cheprexitiintentitrg acsigrifieantl amButadssor
58 then _recejves.the phone request and ch s whether the . user is .

aut hor | 384 (b ieligepes Tdepisto B85 Gahe B prostEd i icn s o
conmand t o thsiufed0 U HoWn soRernsRicklE B FIPAN 18 pABcillay, §4iee slodulbes (Cpretepibly ' S

t el ephone connection to the headend ,s¥stem 1 or directly to a tel ephone

publ i ¢ br andnrledes paiggal pover Flitter 8} whishgeesivsisignels fromy anddrangmit signalsiteabl e
communi cat | Ry e ABAESH 1hPugh 3Wille Bihdidth RokndRkhfonGRR19, s&ﬁ%§h%hzﬁ%§:‘aﬁl’e,

Atfond
tw sted pair pﬁone Ine, "or a satellite or ceftfolrjll ar connection. A
ment i oned alfibeepptic cablecorn the Bloh omerddition, signabpnvwee splistér ¢ bpteferdblydmplifieem 11,

refera the .t el i I .19 1. ia the
eturn 85 h 8% SRR RES Rinalyla R IR Rl 8 Bl RRAE A0 nkah hasc 0 1 02
to the headebfinestionsedh. (see Fig. 1). 30 In a simlar manner, if a user
requests data or integngt, .access services, processor 58 celves the

s gr vi ce request and ui‘é‘ﬁ‘"fiﬁ‘?ﬁ&??ﬁf%ﬂ“ﬁ ?ro‘iﬁ‘;cﬁfsﬁgf S?fi"?t"h@“ﬁ%ﬁj?’ﬁaﬁﬁ@ﬁ of
communi cat i RBmeRARAfel witkithé $hdivigadl TIBP 1 # 6L&eR iseR SEAAshER Ber clradit e cust omer

is authorized for such services and then, if authorized, instructs
cormuni cat i @eferablyicompristitsesvignintesfase mdliplexst@MiiR) thrnowtrptintedaces, and in

ti oY PR 0 7 18
P PSR M TR O S84 S
system for nsodnigdres9. \ln additem éthe signd Fromy senrickambxduiei40 th QIR bh issctambleddr. | n

accordance with one odi nment,of the present inuention, servi.ce.interface
VX 45 for ERENPRGeRch pRee g 1sp B BPEEHiserere SR BPiv Rt ity dne
configured tsgraf®AfAg of énchyptivA idciidilay By £Edparatel ciroait 6r devicenwithin @serTiteaiadznd
system 11. Si g‘r;aal s fromheadend system 11 typically co% se_vari ous
encrypt ed t o &ieissTambline orencagtion Cippibmay he panfisened ahpart ohpneof thepthe |
anal og rm,.di gi r ' i Mgk, Signal s
from heggencf og@gﬂ[ﬁéﬁ, %%Chgagg%% %ig%ﬁéﬁus?ém? g‘?‘&/&fﬁ%‘?ﬂg %t?%e% or tﬁg’
customers' @oogessoe 58, ardieiket SenjdeanterfacenMili $adfiservice madulefd prefergblylixal

and/ or i ndi vi dual ssages or_instructio to t 10 varjo service

modul es. or RO DT ARSI R et B R AT a5 PGSl 1y are
nodul at ed t QohkRAMEASL SErvidb AR MIK. 4576 ik SefdOthe kighbll 6 dRgsud irtegatel s from
the service nodul es to the headend systemtypically conprise tel ephone and

conput er conlYiHi 46ithenthraugh gpmprinicaionsserviee mpdule 4% Whigh kandjes delephope and
requests, pay-per-view programrequests and system 15 managenent data, such
as repair, maintenance, and status information nessages fromthe users or
the service nodules. In accordance with a preferred enbodi ment of the
present invention, return path signals typically are conmuni cated at
frequenci es bel ow 40 MHz, and nore specifically between about 4 MHz and

I o " .




-, 20 filter in the forward path and a 50 MHz | ow pass filter i éhg Eeéptﬁrn
path, thus separating the forward and return paths of the S|&1 | EE
addition, s nterface MUXs 45 may be configured to cr
-the return g‘g%&@l%nal by combi ni ng t{y out going tel ephone ‘2’%%5@‘})7%ut er
comuni cations signals, and the system managenent data into a bl ock aof
return path data, and ensuring the return path information or data is 25
formatted orcoffipdiet @46 fdrahd ier, IPMkAURh rteiver @icbddt Faaivhichhasdlesthie ofleo Hovever ,
while in accordance with the described enbodi ment of the present invention,
servi ce int &igmalse MUXs 45 are configured to format the return path to
headend system 11, on ihfd rﬁ%asg her
nodul es or conponent sﬁl léégjerw (%&n%ggﬁﬂétfgmnsﬁre%gp@g t| ghlrfe %ﬂ ormat the
return pat h inkdides tefephorexargompntepsigratss mcé&tal’fmlé MUXeﬂéq:raferabE(paskesdther 54

may be u ed t.o.conbipe and fornat the turn.path data..Thus e, present
i nzent i on i delephony ang/qreqmpyter fompanents ?QBE‘“@W& R FORRumC f‘}“f"‘rﬂ’%‘?‘ﬂ%ce MUXs

46 essenti a'4b)h§d’oﬁne%hﬁih hayr 1fkee @sem htRoriZ2l €8 fc8&i9e Maneﬂs%n@radd/ef &Spadl ¥
conprise simlar |ow pass and hig ass filters. As discussed above, when a
cust oner r e§ignsl(s), commmiqation sarvice @95%119#@9%8@1 tha Stsn@}ﬁﬁempuwws@%or 58
2aFFa?2 54
%xggv%%%ﬁ&%%n BT *rhig Vlegél anngnp és&ﬁE@in\sg.n gggg,ggé

(and nodul at or ) to convert t romits no rquency
to the si gnalcbmninamﬂhmﬂnfcheuwmgybe tdepﬂmyxplandior ctmpuxtermigmlsttmpas tlgoagh and

then trapsm.t.the s bas band o w nnel preferably
channel T0° 5 the s Rt op SRG 3G era it N er in Ak PBRIRE, B gnal

f hom servi ceoﬁmﬂmhﬁxoﬁQeiv@cetmeWmlﬁr@eﬁmé EorahidicRBo! | Ses onl y one
cHannel for each custoner interface box 14. In addition,_ the telqaﬁ) one and

conput er i nformation Apmeptigned gbove,fhe sigpal diom headendsygtem 1k Maybernalogmy be
carried in Hl’@al\/ﬁ{éé&:%mﬁioﬂ%k‘b&ﬁ RE§AA1Rof §tYRIrn, ?fﬁh@&?cp%ny”ﬁfd?orfow\/ard path
channel s, he tel ephone and conputer i nf ormati on may be formatted into
one or nor ecempwendatainmedulated vaiosn angog maacd@ndamummhommwmdﬁlnent of
the pregent t rom
sorvi co Vo) BTN Propts Ve pii o CAY 14 helieed R BB o WcBR e efifler.
portion of the si gnalmﬂldcomm@xﬂ)fmutnmbhmmhaha)sbgaalqg,lmﬂdsgsmminlilad,ed

together in _the me RFE freaqyenc wever . in acco wi t h anot her
enbodi nent d‘ﬁ‘éﬁl’ﬁf’ﬁ?ﬁ?f"q“ﬂg ‘1%8%’”@&@'{0 ¥ pagsh 19 rrosiyer ‘%ﬁ%&f ﬁ“ B ti cul ar
user circui t:oxﬂBctﬂo’i'a 52. wnb&eameakdwsngﬂa@,nsm\ter Bedbdde M d@bmbﬁalok ed Y/C

Vi deo) signals and/or 2-channel stereo or .6- channel surré)gnd sound signals
to CIB 14. fsertcthe a»gn@énm'weftﬁﬁg PRAIEYIALY %ﬂchagﬁ@mw'e éaﬁf‘%g&ﬂ

i nventi 99, AfHNicE o Qithpressédwiteforkd Yo lbisbBarkd frébbhdy! OieGRONBAA iddie conposite
video signal into an S—\l} c?eo §Y/C Vi deo) signal . 3'i)éor gxa ?Eeahsa sui tabl e

conb f et t er besghanderecaivar deepdesd4 eaptpassithe siguahip mwmﬁm #nviehe
conposi te Vigea o 531008k bando¥¥eiver ?éecgg?r sfafla.?ré&&’ﬁﬂ a8 {3 M naARHPY | SES two

s parate video signal conponénts I NS a single conposite signal, the
~ si gnal s pfeetenntined lowrfirauentyshamblo suct amohanhei ZTBdél Ioaﬁ,emidtsmcahs signale

m)dul ation fregyen Thus, i. orda" th . a preferre d| ment of

t he present V‘rﬁgﬁfﬁ%‘w‘ AR '"fsr?g“‘%" w\/”‘?fé%”ﬁ ents can be
nodul at sl t grefeesbly ﬁ‘ﬂil&eﬂﬁﬁdhmdr emcfdoﬁwemeyelmmaaﬂd ffdrmnsmoaﬁmdt 025 CB
14 as separate channels. simlar manner, .to forward the audi gortlon

a
of the vi de§eqyeasktp hawbewarwemydend(tbcrbﬁamemate,dia the Jowdrrayensy sh
(6- channel S):mpﬁterAHécFﬁ” mmmxﬁgépe&f ti6t ﬁtdemrednﬁlcuﬁiséd@néa%@po@{ 4" round

sound generatfng circuit which creates the 2 audi o channels for stereo or
the 6 audi osairablinglcan bospestralrinvensions@erformeddywhe hcalm;clﬂa@oanN@eno@lgne)l it
is preferable Eo transmn iuthhe nmu tl%ﬂ% audi Bbé a{mels gap 14 at separate
modul at ed f PEGHEYRRIFSHRR Quch fiake e s PACEREe 8 e pri °u Fourd Ydtind
audi o sg@ar gémblifation ofiBbthltehhiquys. Clﬁamhﬁtbxﬂﬂ” thé sigh4l frondke@vice aivdele $40ita OIBt he
sanme nodul ati on band.. I n accaordance with this particul ar enbodi nent of the

present |nvéﬁ!slacﬂig“atﬁls“?hd’g‘l‘%eé?’ml"yt?%lqﬁﬁé&ahbﬂéﬁfédul ator for each video
and/ or audi o conponeng,Qfoutdi®intertacEMUK 46RasVEE N dUAS 0faeb FbiddSRot 0747 20 -

computer signals from receiver decoder 54 and communication service module 49, it in

turn sends the signal through communication connection 16 to the subscriber or user



.video signal transmtted in a separate frequency band. For e:zajtrrpl if the
video signal fromservice nodule 40 is transmtted as an S-Vi EBgﬁﬂaB and
a 2- channel gty audi o signal, the video signal is nodul at

-separate frequg{’l?)? bands; one for t hejqy vi deo conponent, f&&%&géﬁ

vi deo conponent, one for the right stereo audi o channel, and 5 one-far the
| eft stereo audio channel. In this manner, CIB 14 i ncl udes at |east 4

denodul at or gustder HREMRLE bak (OMB)AAC n SAITHEH) @fthe eedstmbéfﬁr&ﬁxs@aﬁ&emmaent
part is denodul ated to baseband, CIB 14 fransmts the ignal to a

tel evisi on mere thanwns T\athabisdndependently syned &in. st itg ovm @mn servicsrmedide 4bs. For

an S\ teo Ereirany S RBRS B B ARt e TR e o SR 0P

or stereo sjpteiate dsdhigoghintraqieeted dibnDeath Tewla différens titdinél Ssag ab3 esorvd.t h RCA
connectors or the like. |.n accaordance with anot her enhbodi ment_ of the

present 1 nv &ht shapnels thenwilkbs cambiped togetherhy the same,pppptdpistfacs MEX 46at  user
site may have nore thg &r;ﬁegaﬁe MTX 95 Coub ift@24Le MUSVAG FRBivedecodir3ae the
user site typically w AV E One CONTIURT CAti On 15" Connectron to’ a
servi ce nodednemuication seyvide mofdule 493 eid medulatos SDnf each user cdpmpﬂhpre&rablyf er ent

vi deo si gnal th er tel eVISI ets at...t ser Itlple
vi deo chann¥F§® %ﬁ’g ‘ng%”" PRI TR0 ? Rae %‘ég?cpg’itﬁ Pﬁz §f one
. channel forpxeeeskbrtiemylcsmﬁssaiyaﬁtdbla%smphﬁiﬁdcﬁh&a}ﬂm@mﬁmw tted to the

user S|£e Vi a co ni cati on connectjon 16. Thu; to acco date such a
conf i gutGt i eRiswsd pith mamasy, E?‘Tﬁgedé%d'd"é’l“gf‘gﬁ"%?? uges apd interfaces pypecsssabiat

preferably is tuned H@a&ofﬂaﬁé@%ﬁﬂfonsbﬁB&ﬁhxemf&rth@iSﬁﬂﬁh%vgntmﬂ p14)ces§or§§0
and the forward path signal to the user site will include a nultiple

channel si gma ferablyrentols Al danotigns fox epchaser efa particulprsenvieprapdil 4G faser vi ce

nodul e 40 qH%{ g‘%ﬁg ion set in

t he hone pr ab f/’yésg(ﬁgs e?erv%r% ur@#%tbﬁﬁ%‘?gﬂoe%g%%%ﬁt)ang%, one for
each conpo rmfdrmationt, performcreotins cjnaks tbmenf;hhat the hignz'alsik not temig.stakén, handle

accord e wth et a nt of the present invention, instead of
ach & of i Brbttadst fRabEE ARRaRRL IF Ry wabiebien b adPoB bR ippisngses 14
may be confpegfer digitdl eneBPtive prockisef lafid BbWihlehdteldvifibeatiyay chaiel si gnal for
each TV set in the hope. I n accordance with this particu arngnbodl ment ,

si nce i nt erArggr@mping igformatien 19 GIBs(13,ln agditjon, procsssor 8 curbe onfigwred e al |
request ed Cx‘&@dme&rft? {nf&%fdﬁoIVbéﬁteaéH‘hélﬁaxdW Had prHG?n?’ Qunefonsistéh 4Htke 40,
there is no need for additional CIB's other than to process separate
channel reqgedingby eommuynicatiag ayith metrxregding cireyitry igpnnestadiiep dataport f B s bl e
for O Bl {0 RenkORALPHESHOME: WRER isBnRbcidl oGhOBER LEARSH] SS1 OIS Trom
mul tipl'e renote cont ovm ng renote contr devi ces associ at ed
with each individual Pifd¢e$sor &&pterfqrhbly}pmwdez c8ntrolsighaP(0 theWariogy cohfiddents
PC' T/ US9912Q.747. 21 - t for.the TV the renuote associ at ed
win i noteesvist tufs P SonpelHE opePirichad i sefvice b o B SRS BB Sbove,
B 14 pr efsxampleywhénanse: maes réquiestifoea pAALRS vidédEanAR ] thidhequastd conput er

and tel ephony | nformation, %g‘gro riate, to service m)dule 40 via the
in

return pat rP’ﬁmeébfrﬁ‘Fé\‘Pélab?PtR 6 Whegedt isgpragmized ay 3 5eVIpREeAUeYt o

st andar C%H'sa{t z&a.hhae e&mm ?ﬁ’&:@&éo?m CORORGLLRD heksagh RE cdde prGaBlY range

bet ween about VHz abou . However, in accordance wfh an

al ternati vendnﬂmdlmebfecmlhﬁ, asrivelhas vanious %tmmrunﬂtvﬂpmdm, sugh aptheconf i gur ed

at higher fr ney  Lange f nne es
bet ween abo ? §’8 & lg&gﬂj YFE%O%%I@-E&‘? °°r ﬁ‘?’c&]at i|"o d&?gh‘? ‘?\ér%é{:o?:g n 16
bet ween serma}Cl&ﬁfBgfulnﬁx 10 sshhﬁhdﬂid:&:@iﬂmﬁﬁmﬁﬂm%bmfmm&mhsaﬁf t he

vi deo and audi o signals may be sent from service nodule 40 to CIB 14 at
baseband. |HC¢&E¥%r dance with this particul ar enbodi ment of the invention,
the retyyn path fromygBredi éﬁ%fﬁﬁrc}ﬁhxﬁfel maqe&gn&l@uﬁ&ﬁalhﬁnhﬁt Wepidcalaut DC
and about 128 KHz. In"accordance wth another enbodi nent of the pr esent

i nvention, s&tbcremmmefthe:mstmewrmm@a@hﬁgusmnw g@ralqoorenﬁwbatéhﬂo Vi a

the return tho 1 nicate W th
service rmo“p gmﬁf)’s\?}@ggy % AYEe c%n@ﬁgsﬁ%&;{ha%él ?‘ﬁ%&‘ %"r'nr xarrpl e,
servi ce rectfkigatioidhécks a;srdc&sedxenmﬂd/s the @pprbpridte aineGligdalltd uidau&afr\ﬁacaedrmdul e
40 may occur over a standard tel ne line, or via anoﬁ{}?r comruni cati on
connect i on the frRProRniate deggrambling oy @*@a aﬁpmmaﬁéwecm‘vswqc Phn 20 system
(LMDS), or the like. Also, service nodule 40 may conmuni cate with headend
system 1l in a simlar manner. Therefore the present invention is not
limted to using the return path of standard coaxial cable or fiber optic
connections. As discussed above, the return path fromC H 14 to service
nmodul e 40




.preferably is configured to carry data froma user's corrputzz'i gEégﬁggg
t el ephony signals 25 and user service requests. However) in @c wth

yet anot her l.gent of the present invention, in the event oper's
-conput er is“@%@?ﬁg?ed to receive infpymati on at baseband, }g@ﬁ%yé%é’me .
connection fromservice nodule 40 to the user site can be provided -far
carrying the separate baseband output from service nodule 40 to the
conmputer. Such connecmeﬁhmmdhﬁmaaﬁ%aﬁ@ﬁfa&cm%evidebwte@éviﬁ&pggﬁalw re
connection so as 30 not to interfere with other data and tel evision signals
bet ween t heregeized by sesvigemodile 4¢ Somihcadend gystem 1Tmaydesprambledcor enaryptedrirct

the o1 B TaeRidince BRRBhe Aokt Ryl RtnRhuet ooy ekpl ARBISB2C Sl oun i

F} g. h4 is .t@ydama»dizgtigi éupgﬁ';%ogx, V\Dmdtroﬂ}aﬁ\&rsimmmh& CT/ il ig?ﬂsbtaﬂhm flequ@nty thg needs
of the user. As . FES8. .20( 14 P us99of 20747 ntione
above, the medyplationsppa Eﬂn'é‘mt}?é.r‘h‘ﬁ" Pl?éf§§ ysed. Hpa g'b‘ﬁﬁe‘e%(?%ﬁlfn‘ﬁ‘@“%??-‘rmdem SO
that data i §oBRISRETR B sieRal Ty e8I MH Gthd dREAPCTHY, dsoF BRGiEdz Thus, if

processor 58 authorizes a tel’ephone and/ or conputer service request,

comruni cat i prefesahly aresonfigiuned-o decode prdegsyps thasignahanddiandigibeth artadog asdephone
and/ or conpy: L Gat| . ' i r .45 and
ol mat ol y. s AR 6R'shl B, FhPRRinBle istr Rkl £7 bRl Bifoafethiver

t el ephony i ddcoderab4 arhamdie thecanalog iportin iofl thehsigriabantoa digital réceives decodenmioe e

modul e 40 to Cl in i gh.frequency, dedi cated channel (i, e. >50 Miz),
" the 30 aotyigodsiin bl (s EaSNRR AT SED BTN BEPCFHOT BEINFBIREY oo

bl anki ng i nihe d¥stlantbiBiglor Bécoling iEIPRHCE ald HBRuASROEIOLdecdder 58 (Afdhe dance one
enbodi rent of the present invention, the forward path data is transmtted

from t he hegigita] grapsgoder) 95 todowge handlethe degpdingdn aggordancepith the preperg a

dat a- over - chding Hhfe AR BEGENARGH Jdrfal it BORRC 124308 Of O her

sui tabl e data ovgr-ca n accordance w I's aspect of the
present i nvssrambled, prdacessnedtiwillii¢tate the scrdvpblingwetbnique and ¢comtriobthesgmambling CMT'S) |
whi ch ipscl_ uglrggesg nodul at or and 15 denodul ator for nodul ating the forward
path data ( e., fromthe headend to the end user CIB via a service

nmodul e) te a pari i culFor digitellyconspresssitivier sigheals) eipicatly abouit Rix (G taren (1t h dat a
(i. e., froma yser's conpyter via a Cl service.nodul.e). The CMIS al so
provi des anéR“Pﬁ‘E??’ééﬁmB’éf _éqgett*’ﬁ‘e‘“ﬁm‘%%ﬁ?gﬁé‘ﬁgw&’h@d’ kbone,
ei t her | ocajekeiver@ecdiér S£MGREM ket 42RREVed the Bighally Boihjreed sipRhIS it sefects’ €SENCE
via a wide area network. The 20 CMIS typically wll nodulate the data to a
frequency athegwoupef tigitalieompiessed signalsidarryingtheregurstadchpmneh, ReesiNeEncy to use
for the,qetar feydd) | Metzoh Rl eaches
servi cezdmd%cgde?lg?’%gmmﬁgtgﬁﬁﬂsa‘é@\?? égmﬂrrgg‘ﬂ?%l49 w el Eg’s% theﬁfﬁ}%
signal to eitsohodblated frequeneictotbastbang and decarmprassdsithe campreysed chageilss Then,
conpl i ant cabl. ' B,14. or t B L Ll extract
tsjze porti onr%%ef“?etr%&?g% gpgr%ﬁ%b%y ?eg{yg%&g%gﬁagrggf E@Pe pvé'?rt‘l'i%f:l% irld\tj%sglre . As one

i 'l ed in headendrahd aeledts the phechaahat that tiehusel ieguesttdc Retaivereidesdee SAtteat ed t o

service nodule 40 will receive the entire signal (i. e., data for all
users connetAnSEnLs B"‘t‘:lF_@“éWflé@ OWBH‘U‘P&"J,&C?‘IM ggf‘t l?‘ﬁ%@“"é@ﬂ’t’f%‘f%ﬁ“@ﬂﬁ' user's
data. |95 acepodamesthdisighaltbiaJovt feQichcPEhdnfi€l, AICRIE D! 3, 4N¥ES) tak ABsirede cabl e
nodemis 30 configured to extract the data for its particular end user from

t he conposipreferpblyusingmedulatprs}d. (Qrapwt dntenface MUK 46 then wansmits theisignalon to

nodul ate t det o Leal |
ol ow 40 WGP FAfofdicth fe b il sink ifts, 66 BleSlrofatydrecdd pretintlly 68 ¥,
40. At ser vadaptedirchandlediy digitaheanoryption @nhrsiquesiimdudingladyschtOnauslencyypsen othe

return pat hsygctgngugewr?fpt%ieﬁﬁst. he headend. 2 8 F EB 2003

30 For analog video signals, typically one channel is modulated into about a 6
MHz band of an RF signal. Thus, when an analog receiver decoder 54 in user circuit 42
receives the analog signal it converts it from its modulated frequency to baseband,
preferably using modulator 59. Then, if baseband scrambling or jamming was used at the

headend system, receiver decoder 54 preferably descrambles the channel and transmits



VD 001 14962 23 PCTNS99/ 20747 Cabl e tel ephony will be handl e@ § FEB 2083 | ar
manner. Comruni cation service nodule 49 in service nodule 40 will pass the
tel ephony GRydEHRsat i on between the headend and each CIB 14 rdance
-Wth this aspec?é‘%f the invention, Cli 14 may be equi pped ijﬁmég’?@g‘fﬁ ..

t el ephone network interface device (NID) for handling the 5 cable telephone
functionality. In accordance w th another enbodi ment of the present

i nvention, atigafdhdniel & ORPRYinteARTENIUNESE A bBEHaNE CASBAN Y rétefliel € 40 and
the user nmodem 66 of CIB 14 may be on a separate dedi cated two-way

communi cat i dseoder frécansigpiodulatecthe sigegd toa low fmequeney ehannel; sush as @, 3,4 or Sase,

conmuni cati gn ' b r in the
same manneréggl%eggﬁrlséteg%bgzamla%%'\?gw | ?ﬁg’l %ﬁdﬁ?&%&g{y@%# %%d#ﬁ%ﬂ@éﬁ'fﬂigour ed so
that for vwargitftinferfo@ MUK ci8! iCutpu ditere MUEDNVACthermpatishiits ik SRRl R B QB i s via
conmmuni cati on Line l‘fléé,ggﬂat he return

. path caonmunicatjon fromCB 14 to
servi ce 3. miduiAs ong ski agé‘ﬁuaanremetamailﬁMas Feseiver 4959%@ erallyds t wi st ed

pair tel epf}gﬂﬁed e'%ggﬁgrﬁpmﬂmﬁmng tecmiaﬁehﬁecll hikifie héai‘arﬁaeéﬁfem’é Ry to

Fig. 5, another e I ment” of a servicte nodule 40 is 11lustrated.
accor dance Rii ertbaseboardsarambiing or jamrbingi Asrone skilledhin the art il appreciate.,i ibRF

servi ce nodul e, 40 pr.efer.ably is .conf.igqured,tq@,on roukihde video services
Co' the. end Hrempling B FPLAR ks bied 0ot dehact 30 8 eI e b B rtels L o

recei ver deemigting(th&ehannél th basebamdiorathel lave fequenteshiannel 2, 3ANec) &dsé,0 servi ce
nodul e 40. Service nodule 40 of this 20 partxiaqp/ul ar enbodi ng

t b
conf i gufed insteafhof convertme;the desired ghanprltp baseband bafprs converting it .P° %%e?, many
comer ci al |geqaehdl tRddngl, hidduRtdr 9@k Be ESHTTEURGHS 0 cOiVetthé aRHel R PE&RANT I Ol

devices. Therefore, in order for processor 58 to conmunicate with [RD s 54,
i nfrared trltaﬁstinletséfrsqmcm@el%qumey changel without-Srsbeornyertingite cormands
to infrarecta;eg mtters 86 via communi cati on connection 88, and
transmtters 25 comunicate the commands to IRD' s 54 using an infrared
transm ssi on. \Wen | Bibtiag the authoeizationt grecess,ifitha dustornen ipawimyaBdor 58 t 0 sel ect

and tragnsm t articul ar video channel | RD,s 54 sel ect ,the re st ed

o nnei3 ubmhBREs biatts, HsPeRor SV Rty KRS sp Bt I endenievirepel
frequency th&:ﬁgh&h% syitein hhgsgeﬁgméclﬁéhﬁﬁﬂaesmfmh ma:eegénlmyztgmttmtfaamawx 80 for
transm ssion to t, e assocl ate . ervi ce u conprise a
singl e out ﬁ&‘[‘m&ﬁ’?ﬁft'Q&”fﬂi’é‘e%sw5?6#°é\“f"%°ﬂﬂ"‘8§“‘ﬂ°rg§¥?'%q in Fig.
5, or each pbiREhiafhseRYort Y n effBct QAL b e ot RhT the AEadhsyRRnisositad €d Wit h

it. This allows the use of conmerci y avail able I RDs t'o acconplish the
same goal dHegitimatgyreanest prablenyi Pnerthe pegblem isygctified: headendsystem Hespher

enbodi ggnt . e ' | i ce with this
particdl ar ’%&%‘%gﬁe tr}r‘gﬁ’tglst Q{hpgPé??%wg%ﬁ%ﬁ%g%%ﬁﬁ%@mﬁg 8 F E 8 2003 WO
00/ 1496Z PCTI US991Z0Inatc@rianceswittom further espettofdhed present inversioneif @ costomer
tel econmuni cation services tq.custoners or .users residing in.nultiple
dyiel | ng. A B (ROPEAES & GHanBel which B et SoBorsR a0 ey, Reeeshon 3R PLRferaly, ( rent
uses, t owill endRSsystemGhesshge to te QI UPforftha ukeg] @fdnnivg thie hspiamt hof f i ce
Jbui | di ngs, canpuses, or. any other group of users that utilize a si ngl e
ant enna or r‘?ﬂ@?ﬁ‘ﬁﬂﬁ“&l“ﬁ?lm ypauthorized channel. Preferably, the message will be displaye
25 ondisplay 71 of CIB 14 (See Fig. 2) or on the TV screen.

In accordance with yet another aspect of the present invention, if the user

requests a pay-per-view or video on demand movie or feature, processor 58 checks to see
if the user has sufficient credit for that purpose. This can be done in several ways. For
example, processor 58 may check a credit report for the user or the user's payment

30 history. Ifthe user has a sufficient credit rating or an adequate payment history,
processor 58 will allow the request and bill the user; otherwise, processor 58 will reject
the request and send a message to the user stating the reason for rejection. In addition,
the system may be set-up so that the user must pre-pay for any pay channel requests. In

this manner, the user preferably has an account with payment credits in it. If the user has



As one skilled in the art will appreciate, delivering direct-to-hone
satellite transmssion to residents in MDU conpl exes or sace iBs FdliBr 2OQ3u! t
because it ywg gdhhdehcul t or inpossible to add individual sat | nnas
.for each unit. Thus, to overcone thisigroblem sone SACS pl ?(gtﬂ,dassglgdr?éfe..
antenna or group of antennas on the roof or other 10 | ocation on the_.SAC
property and transmt the signal to the individual resident honmes. The
antennas tyishGalH svafitfe rEditdhrdi8idr SELANARBY the fay cHatthel RbeWSh ltidpoas, Of
the larger G band TV rece?lvéﬁf)nly fTV g] antenﬁas. The ﬁoﬁmvﬁt t hese
systens is tberls crédityaccmmti atherwiseapratessorcs8will séject thegeqiestand demmbaimessageor each
resi dent unict, incrgz%.sitrt}gethe cost of the system and thus making it
difficult t& g’(gr’rﬁgtsa’ﬁﬁ T8 ti onal cable 15 tel evision systens. In

addi tion, the current Asygihah® othey Gidee cHERAELS, if thé paY haihb] Requad sl dllowed|
t el ephone and conput er, access services. Therefore, it is desirable to have

a syst en? whiPrasessan Wil dirst recewver decadens4 to splect thepay chanaelfrnra thevidee o put er
services to L VB Sanl éﬁ? : RSREAFom i

t el ecommruni ggtd?lon sy’ssﬁngklo oﬁ%ﬁg{‘%glt%%ga?hﬁl g. é61 'S ;c[%ﬁ |lg'glﬁtr°%d to 20
provi de suclfregesney tcbaseband pad thenud e appripsate freguency far transyissieo txuser’s

conprises o r, or ster ante . noi se bl ock (LNB)
converter 18@?33(%1’57%3@92 C?Msﬁgﬁé’%gbbﬁﬁkggdi vider circuit 108, a
plurality of signal ampdccbidance withstilbafrhecaspéct ShE pfedént nfentio] plos&ssdrl2. | n
accordance with one gfbodlnept of the present invention, master 25 antenna
102 is J:Q)nf Poaisades yéE@HPé“Q?\P&F’P@f ?‘@PH’@IW@‘WWQ‘PB% ﬁ@'chanpel s
fhom a di r egfan¥I03R6cR8sor S818A bt bR d t6ieRRac TRt en Srof] YRR certllf Vi deo
chltannel s may conprise a variety of cable channels, as well as pay-per-view
and vi deo osel videoschapnels sSThye; fqrarpatenyto redeivean ¢ucludedphannel, dheparenti by

ant enna 102_]j ] |\ ' | in the Ku
frequency bg}negergtf_lil%%(l:%@?%&Mfgﬁprg%&%\}égp@ﬁ%qgﬁ#gghgnc 5'g{(g’?;verts it to
the L band frequency haegerdamqepwritix yetmhether aSfedt éfithd prafenMrivention, if 4bdlorher 2050

MHz. This 500 - 1000 bandw di h. si gnal nmay be_di vided J nto apout 20 to
about 4 trﬁg‘g&fﬁg@’f léﬂf;‘liz)'thg ,“S?Jafc‘ﬁ}"&s' A sm%‘*egaﬁrgf"aﬁ“&ﬁ&r’a@“\? Weo channel
or about 1- gReideihisahfoym&EdHiovia comstcibnl EPand bafpaeinterfab@ MUX 46 BSPaReetr S| ot
conprises a, =~ S ~~=,~00~ WO _00] 14962 PCT/ US99| 10747 25 frequency band of
bet ween abothe sigalyaCIBJ 4, pihis efestively proferts the system EemysgmeoneaRnIas iste they,
From LNB cogygié L DRied befhh I Stehiy deo si gnal
passes to MJX 1%%rw€/\th9iﬁ?: gs cgi gﬁé?ﬂ%ﬂgéﬁatéﬁdggﬁrﬂggﬁe, s%par ates

t he downst ream si gnal When anserias cogomeratisopts te mgkeid phorercathy GIBX 4 éterablye

si gnal Ss I I eChl V. L I CUl 0 i | Vi n

anplif i:EeﬂsJ tﬁ"zmé%%gﬂ% nﬁ?%mé’f%}eugrl%ﬁi %’@“’813 o |h§%?a ‘ ,%F‘%%g%éd&ﬁgﬁ%ngi gnal for
each fl oor pumbexto bt acerdsedis Bragessaps8 then geceivpssthe phansaequestrand chevkcwhetber

cluster hongs, gard apartnents,, etc.. The outp fromea i ndi vi dual

Gi vt ded 1 nibends PEBerfRR 0 FREPR eelohbon erdise otksar HRESSTHOAAPRE 21 |2 1 or
the 10 part édinaid folthodombugicatith seAiceehikdd loRdmhedt the @udérher®itélephone
appreciate, as the signals are transmjtted to the variqQus servi ce nodul es

112 on the SRINEeHR tp thsdieadend systam L oisiectly to ajelsphone puliicbsanch exchangey i fy
oo | . o _ ; ; \ A
the sigya S(P@(f&‘?ﬁnﬁxgﬁﬁ&%ﬁ‘i@r%fﬁismfgm%o R n%%t?(#fégﬁmgéc? r(x),'sﬁclﬁisgt ﬁl%{)eﬁ :nd

signal s may pass throu one or nore signa . The nu

| ocati on of optiapable, conpial fatde,swist@i paid phouelisen dr osatellite op eeltular gbmnection. As
configuratign of the S 15.. .10 accordance, W,th, a her ,enbodi of the
resent | nyEpfens Apes Eime perpb AP EOREGE W A R1s160 ) £ BB e . o
todan opti callepﬁbwf A liysdmmhafghwﬂki}ﬁﬁdcnﬂ Systejr via the xetlnﬁvpmh of copfettios hown)
and sent over a fibher-gptic c to the service nodqules | 12 qn the

var i ous f|06§§°mdeé§,@érféqmpgﬁfa$§e via|connestion 4 tpdeehep ﬁ;".syﬂ'ﬁ‘@_](ﬁfé&gﬂ-dg modul es
112 thegy preferably agg Gkl Ahkd, it @ ube? ReyRksts ddfordRlehfeRhccls3Bdicedack to

el ectri cal

processor 58 receives the service request and user information from CIB 14 via the return
path of communication connection 16. Again, processor 58 verifies that the customer is
authorized for such services and then, if authorized, instructs communication service

module 49 to connect communication device 14, and in particular, computer 64 to the



.20 and then process the signal accordingly. In accordance w tQBf]EE 03
illustrated enbodi nent, service nodules 112 are simlar to the serv‘?czé1
nmodul es di sgibseh bove with reference to Fig. 4. Therefore, i

.nmodul es 112 mayﬁggeéconfi gured to receijge the video signals iPrf'SrZ{!\%ﬁs@g?Vorm
digitally conpressed form or both. If handling digitally conpressed_
signals, which 25 signals fromthe satellite typically are, service nodul es
112 i ncl Udesxpﬁﬂféibbﬁdk tb 3 cHRPABPS SRR Sinhadtlod aEMVBERRAS dystéd or stmgaLs. I N
accordance with this aspect of the invention) service nodules 112
preferably coapenneetionty3 ar wide bandwixh cormectiont28g dmaesardaneswith pnelembodimentr

| RD chi psets_gin changeabl .eferr in . (4,9ne_for each
user televi scl’f((%irlle ‘;crg{?ﬁg%lteg‘gmp’ogégjé?ev‘in [féﬁgr%mglﬁﬁﬁﬁiﬁ%&%gg r"gf Vb y
extract the médle $0preferdbiy ark coxsfigrined/toRepachtd fopwardagd ecvierve 8imal v hbERof gnal
whi ch includes, the requested channel for the particul ar user and

denpdul aPes hepdeng systera ] 4 Sigppls &opnhapdend systempb 1 typically comppisexaniause fr equency
band into t T oTa IV iLgi: ressed
into that bgﬁc. tIePQﬁlﬁ‘gs%flpgllr?é?&mkgéabggﬁarbg ?r‘%/%t@l gc‘i‘),ﬁ%{hﬁcgg IbgR[l)I1i gédl%(%fe&%?ocessor
t hen decr yptdigitaliy ceingressed fétim at k pombisatianed boihd Signals fiome headzod systdme 11

request ed 8 F8 20 0Ql 149 NS99/ 20747 26, - i de hannel and
ranem ts | AhegdRedte e At rbsPirnet Hupte: b ORBRR o
channel fr eq;rjmnﬂyxjcgﬁmhgmelfhagmﬁl aﬁ’d/?randiﬁildﬂil x_EthisdgEs Gecinvtingoti ‘ﬁﬂpdm;_e 11|2 _
recei ves _anal Qg video signals, j.t prefer rocess these sjgnals in
the samd0naAEPUSSETVice He sﬁémd‘\ﬁégﬂéuqsﬁ’a‘ﬁ%.%.“ @P‘Vﬁdé’é @éi&'&’\ﬁ?‘ﬂlh

anot her enbqg Bdllated td FQuUBSSSBbve SO/RIMzZl on, system 100 further may
cYnprise an antenna 114 for receiving | ocal broadcast television signals,

andl or a cabl e connecRewnsearsetunpatfgnaly from ghe sgrvies medulestoghe headend cabl e
conpany. As J: 0. i i . . I S

channel s ty 5?%%' ?’5"%‘?'2%8@?%"3 ,gleﬁllril&enr? ‘(%1{1/ E?rgﬁﬂérn ghﬁ e {elgll?#é%@ t?%gg\%ﬂség%o- 850
MHz bandwi diwell as custicmer séevicearequests, payiper-Vizwaapgram requestsang syssamt | nventi on)
the sigpal from ant a 114 pref.erabl asses .to a_frequency conyerter 116,
whi ch oy o RARFIRSE Grbh RO 15 TR, PRSI BGE: B RARITEHCE MERE Som e

di fferent fregyenae s&vickhddules. CHURBSarce Wi péfertdSembitimehitTdhe Prasen®sS 0 a
summing circuit 118. Siml ar Iak/, channels fromthe cable system nmay be
passed di r ed¥yeption, returpatsignalstypicaliyge copmunigated 4trﬁé°aum§es&sl%mﬁﬂ%d to

different f %ﬁ&%ﬂiﬁggﬁg%ﬂﬁa&&n%@o&@i M8iz RAG Stk 4O ML AEcdrbiddel vhi

Summing circuit 118 may Conmbine the |ocal broadcast signals and the Cabl e
si gnal s wi t lspectpfsheinventionyssovice intarface MUX 45 preferably-hayve 2 S8 \Hp highqumss he
signal s,t 0 rdi Vi der 8 .l tl{/ﬁﬁ el 49 i

satel li %éa c%\éﬁlglt@ f o%rglp%%ragg c%gs cf‘%ﬁﬁ%ﬁ? l%’ﬁ‘é%%anne?%tﬁfatrﬂg%%\é?glﬁse
conpany to theforweard and setan paths ofithekigails. 2In addition,satvidel inteefaceMTXe4 pmayi der s
cannot currentl rovi de, even to stand al.one mes.. . Alsq, as one skilled
o the art B FefgEAde Al of i g PRt DERAL B EOAHBEAt P BRal o ar o
ahal og and tdiepheid ld/oricBmpu@r SdrfimahiRatibngbigadls, ahthe Sy IBaraEEmettidal8 Wi | |
sum the anal og signals with the gt!g?I tal signal and pass all the signals to

servi ce nodinteablogk ofeturn path data, prd ensyringthe refprn pathdnfosnationerelatais process
bot h anat og { G i . i C q,?p& j an

al ter natgé ve ﬂgﬁgg%ll %ﬁ?&u&?&cgﬁgﬁp?}ggg%%ﬁﬁ %{3@#} 4@ %qv.i\e%gi?g.agﬁo cgwrrmlén{ﬂng t he
anal og and déaprdaate withy thel describied embadiogntsofdinagresentipvéngiopasereide interfmse vi ce
nodul e 112 ne. conmupi cagi qn_cqonnection the .digital si S, .may be
passed to s W%gs %&ﬂ?@g%i&j‘% "’élac@éeprﬁ %at@{c})ﬂ%%"gafy 98‘?5‘6‘ oﬂ‘heg{j‘t%:l%jr{n I n
accordance Vel dit willappreiaeh thitthedmddutes Bf Edifsthentd vEstrviedimotitie 40962 be30
broadcast channel s are recei ved by service nodul e 140 and passed, to an end

user wi t houtomHigurRg tp foramat theaetin rath date cForsaample.processs o8 apdiepreseivehe | ocal

br oadca Si : i [ A MUX 46
via a cg%g%g%ﬁéﬁﬂgg%%%&gseéﬁ&%ﬂoﬁ?&g\yemﬁyﬁog%i gﬂ?ﬁéﬁ%s user via
conmruni cat i ivestiomie abf lomiteddo theddstiibedrembodiment. 2 8 F E B 2003 WD 00/ | 4962
PG'f 1US99120747 27 en ser an eijve |l ocal broadcast stations via
connection 16 without Sﬂ'ivf‘ﬁfff%%?’gﬁ%%“@@%’ﬁf‘“é‘?ﬁZ%F".'B’i"ﬁa"? *€abl e or
DBS ser vi cesURy 44 et preférablyscontive REnitae [ow B4¢s et Righ pasafildes. L4 diphigea and
conput er services to the custoners residing in the MDUs and/ or SACS. As

with the syabeis when a eustomer euests pipgrticylanyifleordelevision chaswel pracgssenidr
service requests, as well as tel ephone and conputer access preferably
originate froma custoner interface box (CIB) |ocated at the user site.
Fromthe CIB, the service requests and tel ephone and conputer signals are
conmuni cated to service nodul es 112. Service nodul es 112 process the
service requests and forward the tel ephone and conputer signals on to a

M. o o o o o, o A~ o




;Iong distance carrier. Simlarly, the conputer signals may b?hcognected to
one or nmore Internet or conmputer network access services, BstbB8sail
“above. Ref | wto Fig. 7, yet another enbodi nent of t

.invention 3@50394 %mn 1n accor dance Mith this particular eggTﬁﬁﬁ%ﬁp4of t he
present invention, a service nodule 152 is configured to provide

t el ecommuni cation services to users wired together serially in a

| oop-t hr OUQBu&i(sSk@Jﬂer'a%o&i(Wﬁh& mokiNateP59) t6 kiiert ARG VIdBE HannélUtdi k89S, a

si ngl e cabl e passes seri al romone apartment to the next, and so on.

Typi cal |y, modulated Siequancy tw\lhrs sigoalls beseband fraquensi: decrypt ohdessramble theor |
| t hough it th
these. Toop- PR Y irandi i SeiabRlbbIr o Minntf Kool dBALARNCE, U1

that spli tSclm‘nf:eltzhE, &or0%) s thet Viddo potton@f thmbﬁva&ebﬂwsmmom@eﬁvhr@t
apartmenf can onpected.to fhro ste Bui ] dings with

| oop-th ghn\ﬂfi'll’)lf’ﬁ 1q the giser SBF\HF??&}%WP ’@g "P?‘%Rfﬂ'i qach UKL de t o
provide prefdaCbNng | ,admn,nﬁézeteb ﬁh@&ﬁ}ﬁ‘,&;ﬁer iffor@¥Gsh FiEbds gFRd cabl e
channels. In addition, it is 30 extrerrely difficult to provide two-way

conmuni cat i fwardpatbisignal tocCIBpHoney w@mm’mmum;; tervali(MBIkefbl e wit h
the traditi NS S
adapted to %’IF%A\W; ggg‘ﬁ&ﬁ{doerv? ceset] g}; %lcser%mé%nanngc%hﬁ’hf&l "': n?’ﬁ %'g
systens. forfattedbintd @8 ol fioftfoiwidid BatPClidnhil99120747 28 ~ _ In accor dance
with this particular enbodl ment .of th resen nventi.on, .seryice nodul e

152 pre*QerabI y conpr i@ @gcardange with gpe “ﬁcnbf’tﬁhﬁlpf"fsﬁmd?"‘i?é‘é?’tbﬁﬁ{dleﬁl

ér cuits (Usdriion dfafe s;gma mme&ﬁaﬁuemcé%duﬁ 4014b CIB! 19%€1n d&ﬂ;%);nté‘-ﬁgeo and a
caont rol processor 162. with service npdule 40 illustrated in Fig

splitter 15formgand éhﬁatgien peytion of the sipnal is singleandio ehagnelpignal, bawsvnp@ul@pgnal s
to a heade [ r services.
In additi oﬂg ??’??g%%éﬁﬂn% ?csggn%nlg&%fr%? f?g&é&lg{g&g t% i ndi vi dual
UCCs 156 i nembndunem oﬁﬂmwmﬁﬂvmhomaqwcs piodule 40, mn@attxcohsuﬁ&rclﬂs‘tm th

the usef. control circuils lce 0, US cuits
156 ar e{sc:on‘F‘fi ﬁ%pﬂegl{%%wmﬁ %gfi oﬁf%cqlﬁ%gﬂéoaaxgpael cp?rr%gl?aémr:f;] t he
| oop 10 thra&s&mcé-&mhel, sufroohd>soUd $igstalsto CIBKC En adv‘oﬁ:rahaswh/t% paxticular
i ntegrated receiyer decoder, .a comruni tiBn servi ¢e nodul e, and &‘&

er,

modul at or . 3RESt SEthG Presentipysntioh servioxm ey drelpdrcifeuts] 19&PRYRIE

comuni Cat'%p%ﬁ[e"xh&&) iRo a5V YIOVided) SnAd] FoPORPIE aisbitdtle san"e
manner as the ui val ent conponents in service nDduIe 40 di'scussed above,
except that€ tes gnaytbeaigeditolepiagt the YomdiG gormponestsifram the compesitectidemel s at
base 15y fpan &Q’ﬁ’é in the

| oop- tﬁ%ougﬂ%sﬁ%&%%gc%l gg@isla%sﬁépﬁ gkiﬁéfgé%eéd?gsgﬁ?mnt furthest
away from smnmonmtsmdmadaoﬂasﬂngic edrapaaitd signad, thetwd sagndisﬁﬁanﬂ Chkompetenss) t he
signal for e% t cI a artrrené“roef ralgl rmdglcatr d onto channel
3, and so o bc[rﬂg 19 ¥ gl frdv éé'r qpens ar AP 2T LEFE R Brodul e
152 be:c ng rmdﬁhed &ﬂ?ﬁifﬁﬁnﬁdﬂhd’pf&m&hve‘hh&n&&%h dﬂmF‘rmd\a vided kigsalparL i Ci“ ar
20 configuration, if there er of tota apartnents on.the | oop
through ci rRORERSS “e’F‘e‘?eéB‘I"i}‘?‘l‘?Pe‘Pé"P&F"éc medylanan frequengycbands and trapsmitteditoe
modul e 352, cath dshepdrite chihnefsC “N' preferably nodul ates its requested video
signal to the frequency associated with channel M when M=N+1. Thus) for
exanple, if a | oop- tHne@gmlasyxmt@rfowaﬁhwFWPapﬂ@p@rfmdema@img fl oor

services te t

cl osest to % rgo égé%ﬁg%rahﬁrﬁg}lozgm%é@ éé‘ﬂ'gqnﬁe%?h%&%&%cfgﬁa‘%@ on o channel
11. This pa;ﬁr‘efefabl)ahclodesfa gerea b smoummomnck genetakhiag et which kreafes then2 st
apartnent.

audio channels for stereo or the 6 audio channels for surround sound. As with the S-

30  Video signal, it is preferable to transmit the multiple audio channels to CIB 14 at separate

modulated frequency bands. In this manner, the stereo or surround sound audio

separation is not lost by combining the separate channels into the same modulation band.
In accordance with this particular embodiment of the present invention,

CIB 14 preferably includes a demodulator for each video and/or audio component of the



_After the IRDs in UCCs 156 nodul ate the signals to the partzalﬁé c@ebgnel
frequenci es, the nodul ated output from UCCs 156 then are pa d- &8

conbi ner ci ' 58 via connections 157, and conbined into i

.signal. The‘&élw,g,%‘ then is 30 transmjged through an out put W%Jéﬁl‘é .-
cable 164 feeding all the apartnments in the |oop-through circuit. The-

| oop-through cable 164 passes through a coupler |68 at each apartnent, thus
tying each ﬁwﬁmmaasﬁiﬁémnla%egm&tbrﬂwa&hcylbaﬁwFor exBxdplel I theidd ajone
custoner interface box (CIB) | 72 in each apartnent are attached To the

| oop- t hr ougfiors s¢reige mogule d0dhtransmitied asraniHy¥ideo signal ade 2 clyeneistayen audic2 29
PCT/ US99/ 20 r C ) | er
168 OB 17295 bl L s iR BB rpiueB bR Yk Fithe MR O
t hat hpart i cm@bnmwnbmnhéexﬁmmf ;mhedgmdzd'oﬂmdeighvaérrabhcﬁobhnnhbﬁaﬂ'd/ sets)
I n that apartnenf.. For exa , r apartnment 1. coupler 168 or CIB 172

i ncl ude? a %;E’E"\kﬁﬁ k’ﬁ%‘?"oﬁﬁg?%ﬁ?“?néh%. mgnqe@.@@ B“’PF’@&EQ“‘&?S‘t%e users in
apar t ment ldeaRdigtofd f8PderidiiidifipTactbdthpoiehd/part. NA e 24 dH Edhiponbht ’pa.ﬁqypl er 168
or (B 1 ?Z includes a BPF which allows channel "M to be viewed by the

users in apiemodulated t\pasehand; GIB; 1 iramsmits thesighal ¢o atelevision $2 andier phame de t he
ervi ces ALY s Wi GBI oniecBpl. For ixEhBie e 57V pghét gheteBBly i

confi gur ed twinsrhitted topthe TVIse8using bty SVideacdbie, ahditheatersu dhanpelsare fidnsmitted B 172.
However, if th PF is configured in CB 172, all,channels 2-M w | ass to
a B 1720 n B VAHFLPT HEFGP SYSKE using sb‘ﬂ‘ag&e?“]aé‘ha?ﬂ?é?“%s i’;%ﬁ‘g}% Wg;rﬁcﬂ
apart ment Vdohpectdss stthd Bed. ed by CIB 172. I n accordance with a preferred
erbodi ment of the present invention, to prevent users in apartnments from
steal i ng signal s di r Bcaceerdance with anqthar embodimant pEthe prasentdpvention, afiusene BPF

preferably g, 1@%14' mg@a&: . lg. 8).
Ref erri ng nsg\é/vﬂ%so %Fgwgﬁgé&%fggg e?tal egagl?ggglrag% of a cgﬁbpfzﬁl%o%%gfg% and a
Cl B 172 ar each teleuisiontsetd Sinae thewnser site typicaliy wiill enlylhaxe drtccommminiciéiona splitter
or coupleer 168 and a band pass Lil.ter PF) ,170. .CIB | 72..i ncl u a

I nterf ée O ima ?r%t)?é'rs“lv?cf,’R‘ﬁ"g%‘s‘g’rlﬁ%ﬁ%ﬁ%@ televISOmThied fpll%}'na %ﬁ‘?w‘& exes
1r7£, dan aut\dit?tlbis@ailimdtﬁ})dtﬂemel%imﬁiuk aﬁdl&!)usreem ﬁmitﬁﬁe‘ri\dedi c}ihaﬁe68 Is gﬂbuﬂdle 0
enbodi nent illustrated in Fig. 8, .t splitter, or coupler 1 a BPF 17
are confi gd’Fgamé'%‘a‘*‘Qtﬂé‘ Wbﬁ’?‘iﬁl éﬂﬁg’?}' P&,M{‘?l forpach televisionset 984 1 an

al t er nat i vespiaedI1BNY jPfradsifittéd RIRE isek HiYERh cOMmunRiatibs E8nneetioRA6P I Thus, 168
and BPF 170 nmay be configured within CIB 172. 25 Each cml er 168 and BPF

170 conbi nae pesammedste seqhoeonfigurationnseh sychLIBot4 asseciated with saghdelevisionar
t mpgt 72 i gpal f | PF 170
apart magt g pgé‘éri?lggse &ilnﬁr fo Z?xﬁi%t %a%ﬂémﬁ}gaég@e 2f ‘39%&&.5:{;1' 1&@ orlward !

and thén to i'nter mul t1 pl'exes par at és eo channel s,
t he rever spathaignaldaitlze wedsiteheillfiocinde almuitifie dienael signal, vheldmno¢ifonedch pass

f i f i pl 174 d | 6. | f TV
1 Thar apdbr i e S s R A P B P A B
t he descr ahdhatlevisioh sétes eietitmheprefegatily @ill 1H2EiVE aphitalith of fiefueneybandBkehet hem

avai lable to the TV sets in the gpartnment. As one skilled in the art wll
appr eci at e foreachgpmponent,af the yideo signal for{hat telguisipysetet | the apartment may

recei vegsnul tiple vi dgo,ebAR&! with PEShSthadnibdiRed: OF 1Rt eftMnvéiion,

instead of each television set in the home having a separate CIB 14, a single CIB 14 may

be configured to receive multiple signals; preferably, one signal for each TV set in the
home. In accordance with this particular embodiment, since interface MUX 58 in CIB 14
typically is configured to receive all requested channels for each TV set in the home from
30 service module 40, there is no need for additional CIB’s other than to process separate
channel requests for the separate TV sets. In this manner, it is possible for CIB 14 to be
configured to receive RF or other transmissions from mulitiple remote control devices,

allowing remote control devices associated with each individual TV to control the
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voi ce and authorization information are divided out by inteffac

“mul tipl exegy gﬁ]@&d passed to communi cation nultiplexes 178y XE?%%%’ t he
.data infornatron, Vvoice information apd authori zati on comrand 1 nforpati.on
are sent to the individual custoners on dedi cated channel s determ ned by
the cable systemand/or 5 assigned in the service nodul e. These frequencies

are common dxangdel Inptt R hd POtk reitfoleis }a%cﬂ?efdavithy%tﬁﬁxtM&BY&QGH&%AI0“

command information having additional address infornmation, so that CIB 172
wi || recei VelBsintherhoowess t he data, voice and authorization information

directed to that CI B for that art en.co i. i ul ti exes 178
recei ves the data, v c’@métf?&e%\ﬁ VS?@H Bif eé%bl c%ﬁ'ﬁ’?@%ﬁ%ﬁ%"h{‘mﬁ

separ at es tififorhaion, ahd® tsHapiterund déleplivhy @sfoirhatiof A approystiate) ke servitd modme i on t o
a nodem_and passes the authorizatign_information to authorization nodule

18Q The nutiefi® Heirptupy prtk esconpectin; 10 Far example e ypiFataeimpathola shndar
simlar to dbalOUR/ Eopruiricitib botheb{forisdfic frécuéhlf) rhadliriiEaabbladMAbov e,

Aut hori zation no recel ves ] o information, processes
it, and serrid abestd0MHzi Hywevernmradcordanctoxity anritemative7@nbotigrentiofthei f t he

user 15 in.he.particular apartnent.is thorized to view a prem um.channel
or & pay- pdP it e iR paBiRR0 S Frang P et SSchensd gt ek SR e
aut hori zat i chandeh frequsaty Singéy bnirévaabpass0 MIHIanA bbtio 50NN Tfesthmintication

descranmbler | 76. Upon receipt of the descramnbling_ comm descranbl er 176
to descilantfeengchan 46 betwsen service module 40 w&lﬁéééam ?“éPN‘B Bneciens o1 anbl er

1 g 6 may CONRRY Vidko &cﬂimﬁsig.uim; bd bk froHPRAViGORBIRIEY40 {oRHBOTH4 bhdeBand0

ow ng the picture to be horizontal

synchroni zation pul se, al] | ) _ X lgt%
synchr oni zéuacqorgaansqmthdh,s partiselenembedimenioofithe inventionthe retusp path fvas€Banbl i ng

or decrypti ggn [ gihﬁ . ' | B 172 in an

apart nent clgﬁoéel e?:t §4ﬁﬁ%$ﬁégﬁm¢§nﬁyﬁ%h Yy using a renote
control device. Renptheaccpadanvewith 8Rother dmbodiment of the preseny isnlenfiory instehed r enot e
control, devi d pass.it. to.comuni cati.on 25 nmultiplexes 178. .In
addi 11 d, 26 1CR 14 caimapmnicating Mk Servick mosic 0.6 thh et ath of popminicatign

t el ephone Qbnmeckién 36 CIBN4 thapédmmunicate SR eRIceThddRlt 40Nk b BbpIRE | 78.

Conmuni cation nultiplexes 178 will format this information into_ the 1 to 40

MHz bandwi GPRmSsatipn Rennestinf fioE SXaBRleSTiFoIP@sras: deta anhicirphpm sighales ¢ he
reverse patﬁb[nm 19% Ledict HHoRiE R0GndyCdR b veP & standafPlelephéie triddor Vil ©
interface multiplexes |74, Reverse path anplifier 184 30 anplifies the
signal so tanethendpmrmunjcation connestiomlike RESsesllplar, docal multipointadisivibutionansni ssi on

path arg cqQunen ﬁi#f 04 ehfsBCE T Sl SnbiGikatdivli t he
inforn&?i on uacK raug{]m%!)lg%léffsg’l% an}c’im?ﬁgﬁﬁ&géé to se?e\%dgtahﬂr%g%’fle 152.
As one ski Isysteimild ih heinsildr nvanhér. ihpredancahepresent ingendiop fis Kot dimitkd 40 sing the
positioned between co nj cation 78 and 2.8 F E B 2003 WO 00/ 14962
31 PCT/ | JSSYPFPR °f§%%%°§xﬁfﬁeb%étf°ﬁgméﬁﬁﬂ@ﬁ“8?s'can be | ocated anywhere
ih the circuit, incl Wi digtu¥dell Bbéves g TbtRCFdth #6mGIE 1448 servite adoduletder f ace MUX
174. At service nodul e 152, the return path data is handled in a _manner

simlar to Psfesablyds senfigueedso cary data dipsm a yseah soraputerheptesiag talephonyetignals pat h
data, ij3cl yg) | u n R arfoRiE? hBbdikddhCeIRe | ON,

pr ef erazgl y%ggg%g%a?y%ggi&?g %B&%X%Og)tgﬁregﬁgﬁgt hglajrlet urn path of | oop-through
cabl e 164. présent|ifoentiansiotheseveni xenstangrsstomputsr seenfigirediogecesveonfondationnd t he
conput er angd, vai ce infornation for.each [t Q. 156
associ at ed ‘\g\nbfsﬁi’?'ﬁaf s?ﬁ?}? HERE Ct{/olnafr%'g%%ré%fe?%oﬁgﬁ %@épﬁgé’ rsgrtsﬁ% r‘1'§r(la¢’)e\(/:icce
requests, Gesided foptaRngthe sefataty bascbarbotpr frohheendetsmode 40 ® theit hori zed to

receive the 10 requested channel. If so, coFtrlgledgrocessor 162 sends a
message t o ORPMeRDSuehcoRNestion mayihe % 5BETatfe le figre£iX CBPRAF XS CORRECHAR Y 28nb| e

that chgnnely ﬁﬂﬂteﬁfe&ﬁ»\rﬂ@? br ddffa Hlﬁefeeﬂmérﬁ Heffeen thENRelViRlaAd e sElQRE Ot
change "even t hough the S.are on a seria us rather than on a parall el
bus, si nce mainke. T2 chifputen sould demneict gir¢ctlydod thit eonnéctionivizraopedens o5 the like
However, vvheg) rrgre t han toq&te ¢®er makes a request, a queuing system
pref er abl y WEUSEYPPCTEE R 1S nmanner, control processor 162 preferably
handl es the service rRguest fanefiorfof donfrhuiodtion sérvics inodiale\49chs Bhdirsin Riflid e not

di scussed in detajl herein, service nodule 152 and, in Ea};&li cul ar,
is to handle all voice and data communication according to the needs of the user. As

).




_UCCs 156 wll handle the tel ephone and conputer services i r‘?s mn%a
simlar to service nodul es 40 as di scussed above. Al so, whi i“s 0
enbodi nent resent invention is 20 descri bed herein w nce

.to apart rren?g)%nt%%ﬁl oop-through configgrations, one skill ed"ﬂcﬁby#é&ﬁﬁ% wil |
appreciate that the present invention can be used with other | oopthraugh
set-ups. For exanple, rural cable systens in which individual farm houses

. rural cable sy: ndi vi dual se:
the present atyiePd ERA, fe GRP: Critsy SR GAE oPRes BB BID i ARAEIL U 10"

for a sinpl ahatefatd i€ peuséntedtoserivive Gnddale 40 piGgetly dornattbd CThuseif precessr 68t a
desired service,,L and .for a s%]stem to determne if custonper or  user is valid

for that seraifhagizessiplephpneanid/og commpputer B/ IedPQIEste tPIUBIRIPEION SRRACETPPYHIE now t o
Figs. 9) 10 gngdylaba Quifch WoWiit the efiphofe Md/tk ESRStE YomiidatibR % transfer to

t el ecomuni cat1 on services to custofrers or users Is Illustrated. I'n

accor dan6e \sexviceanterfa¢eeMUBi4 yandokimatalytothe beadend systemser pref erably chooses
a tel econmmuni cation sefvic 30.such as vid t.el e ne.. or_¢c ut er
Services The 11 ow pr Gragensd eaVE SRRt i eicoonf BrlomirieR me AR tiicy

\th‘ le the f|i@meﬂbié_ﬁﬂ'&$gﬁ}m‘or?€mui mgd‘seaohcem_ idqsin&hﬁgmﬁ_ 0 éduehtydedicaled -
eferring now to, Fig. e met ho r. providing video services e

i soussed. | Iamel Gieo b G MERiia fect-G0 MHBrRebe G Hircp Graetinciad b KRFAHEH o the

vi ewi ng (St §BnzAPblankil@intervdl PVBI) of SREM n6RWIRB cHEMERS Or set-top box
determ nes that a vide0 service was ,~ $ Fti ~.uu~ WD 001 14962 32

PCT/ US99020747 , _ r eqdestcortiapestans eathallinzentiofshepreseabinyentiomntheiforwazd pathe

sel ected channel ., and .0 s f ion to t ryi (step
306 The. < Pt waRThd Bbm elraldHaib SBiicR hepfl f Bpd i o T8 fs heipl o
processor t ldan-mieschlle sdreice intdrfane speaifichion (DGSIY) ystemor My saitabldditsr M nes

whet her or not the customer is ,a valjd.user ep 210).. If. not, the service
5 modul o s RUSr-CATG AR R actordaes vith DUS e T I Grese seyraRon bt bERd | on

device and hed 4l gstle fdUMhEQmuURLER sybte (CMfI‘S?,%idhLiﬁélﬁHEEhﬁ@ﬁdaioﬂ/ﬁdl d account,
the cable or paid tel evision channel 1s selected and processed accordingly

(step 21%) . demodulaten for modulating theforyard path data (ire fram theheadepd 1o theendarer t o
det erm ne i i i | ect ed
channel (st Ga3H @ QireeElngkig) i 43jaRilar oy i fof ferh A5G dErehlal pifh T
to the cust dai(i.é sfrem aa@en’s caniputdroviaca €I aservics madult)o IThedEMTS alseqrovidest he
sel ected cabl e .channe the signal is cqded and,.convested to the proper
frequency (ﬁgﬁe%% .°L“8?3g' & h@é‘?’%“aaf“&ﬁ%%?‘a’ﬁg‘r“l‘%mseﬂ{“"{ g’c?lﬁyé F juest i ng
u?] er (step ?&éhmlglafreﬁoﬁgﬁteﬁﬁf backmneq;eimafbﬁgtgbéviselv&aé adz hmhe6 i z'mgst omdsr, f
t he service nmodul e chec the custqner's _credit (steps a and, i
valid, éhar 5@&%9@@3&% ol S5 A DefueE 1068 SV ot ?n'eﬁﬂifp 230) .
The servi cecgRemoaeMcHBsRIRS bhse fRHRGER SARARALallyHehPech2and ANd Sends
it at the appropriate frequency to the custoner's comunication device

- (step 224). Jredit is refused, the customer is so advised (step 232).
Tel ephone and conpute I i h : | 0
Frge 10 and 11, 11 ¢ navDEEdEREcHR} Eerf0 ot LoninnearBl s IRMMAANET, |
cust oner co#Afwill pass tbeidate vigual teeact CIB 1daonmeted ¢o sexvjoesinduind0t Abe DOLRISt ed

t el epho nunbey. to the servi dul e (st ) The.servi ce nodul e
checks the. Emptmmsfabit eden s s 1P pLidipt 3550 CH s et ot e PREPRSF o
the request ge data $ignal itéred I8 Ghat paiiciRs udest APontIRilled in theakt willleppreeiaw, ce
nodul e sends an_invalid custoner nessage to the requesting 25 custoner

comuni cat i 8#FhdelR and qableapodemmponngcted tp servics madile 40avil receivyeghe ertirgdata t he

service nody -ea | : St : and
he headend Eia(EETbER R MIGAE cRAES} BP TN RRRED oGUS I Tarioall? 80 500
t he servi ceusartiudata. Sleradeordanceiwith thio aipzetcbf slerpresent imeentiagch¢ cabldmodeyiest i ng

cust onef, co icafion device (step 248). 3Q Likew se, if the customer

el ect s o PR {nRTRG g G PE Rperdoytar i g vt PR compar PRl e

customer interface toFbhfiesétimipath, tHeddble mode@vill pbdulandhibe eétiimtdaga toar vi ce

nodul e agai n checks custoner service authori zateé)on §steps 2S2-258), and, if

aut hor i zed, freaeency detsrmined by ke TS ypigaldy belew edhe tympathdate wHb

servi ce nod EB%[;;E n I i : (e.q.
usi ng a CMr %&(#6 ng?[ﬁ%zz;@% é’@%gggg@@?%ﬁh@fggﬁl&%@fc 8@%@9@%@2§¥%€c{g‘nt er net
servi ce pr owmodale 40swidipa@Sihe ret@nipathidateto thexChiSi abtherheadendes are sent to the
user (steps 254 and 262). If there is an incom ng tel ephone call to the
custoner, the service nodal a preferably verifies that this is a valid
custoner with tel ephone services, nakes a MJUX 5 connection to the
custoner's set-top interface, sends the call through to the custoner, and
the custoners tel ephone rings. Tel ephone services offered by the tel ephone

o b e




.10 in a secure, inexpensive manner. While a detailed descri ptz' gnrga
presently preferred enbodi nents of the invention have been giveéen 02”(93
various al t\gpRghdoyes. modifications, and equivalents wll bs~pPR&Y R4t O
. those skill eg ?’n %{ﬁe art. For exanpl e3 while different conponents 01;3 -
circuits of the service nodule of the present invention are described
herein as performng certain specific functions) one skilled in the art

will appreciate that cableteléghony OAIDBS DGR a SindilatinafinérN Coiemmidariose nodul e
may perform sone or_al] of the service . nodule functions w thout varying

from the spiservicegpoduleA9 in semice Medule 4 vatl pass the tsiephony comppunication bstvesroul d
not be take Wy t ' ' ' ' RN by the
nppended o A auatti 4t B O R IRSochadsBE A Splil Sl i epBof LI

t el econmuni andyi erequippedowith @ cabje telepbonenetwdrk aerfacnidevite VY donliandking the
custoners, copprising:.a headend system which provides said

t el ecommini c"&ﬁgb‘ﬂc@g & Auperonality he f r om of tel econmuni cation signals: 5 a

service nodul e in coniRcérabhcevith dnBtheAérabJaaA&HR BEthe présenn invstioR, HatLaHded t o
recei ve said tel ecommunication signals fromsaid headend system and provide

sai d t el ecorieieRiiony coramynisatipndietveen servisa medile 40 and theyseranedem 6apEHCBU L4 onrer s;
and a custo ' rtgﬁﬁ ' r :Sal dy: r ' oner

i nterface derﬁs;{ycﬂecrb?]% sc mﬁﬁﬁgﬁo&n&m‘f’ﬂ&?ﬁ%“%@%‘ggim u|“‘2‘;°"§§3"%ﬁ§‘?§’f’n to
obt ai n t el edlmiikenils this ese, semuivpizstidn moduead Hwilbkandlerbotinforetndand setetnadata a
cust oner, ,i ssues one._or_nore. servij ce requests . to said service nodule for one
or nror o 181 © G st mamet Ak fiscired soGud [THRBEAY, o rySBimicnd Bs kafeirtad et

devi ce assodorMafdipath édmrfianication betwees sertive maddle 3¢ aid CID MWdiNie recei ves said

ohe or nore service,requests from said custoner .in erfai:(ée devi ce and
det er mi nes \GAEMyRIcation e d G the retum pathicommpmiation rem G1BJ 4t sevic§uest ed one

or more of $ajdllel40lievR ATRrRE bbMMuRiSiionme, subl asSPivisted phiP teidphbrse RtE hor i zed
to receive the requested one or nore of sald tel ecommunication services,
sai d servi céP@BSIMISLobicai orgheilikee| econmruni cation 20 signal associated with
t he requyested one orwg- f | g1l gmﬂ'c ' | O sai d
headendqust em and provide né’%é%%?é%%mmm %Od@%‘%tﬁ%giig%ﬁcggé%%g at8d with
t he request dlihstrared.oln acoordanct withithis partiedienembuidondnt ofithe presemdsaventon,ai d

t i nterf ' iated wi,ith said t . .25 2 Th
CeT ccommuni SR oM A prelERPRt e o oVl iR rides 15 8 PO By
i ncl udes pr g8 BsShiter8éwite hivdulkelandindes f intdpeitbbrecéivtiecoddr (IRDY) 545for

authorized to receive the requested one or npre of said tel econmuni cation
services. 3 eachfad ugsr ileyisiom conpestemiossraucemodule 40, Sepyice mogils AQof thisher e n

sai d 305pel gmmﬁ&hw&tﬁa %lc&ﬁmmgrwﬁﬁfaﬁcméﬁmn abailgld N _anal og

form) digital form or a conbination of analog and digital form 4. The
t el ecommuni dRPisoHowpvarcmanyscommereially available IRD's receive spmmandygomiinfrared

remote control devices. Therefore, in order for processor 58 to communicate with IRD's

) 54, infrared transmitters 86 preferably are used. Processor 58 sends commands to

infrared transmitters 86 via communication connection 88, and transmitters 86

25 communicate the commands to IRD's 54 using an infrared transmission. When IRD's 54
receive the command from processor 58 to select and transmit a particular video channel,
IRD's 54 select the requested channel, decrypt or descramble it, convert it to baseband or
a low frequency channel, and then send the channel to output interface MUX 80 for
transmission to the associated CIB 14. Service module 40 may comprise a single output

30 interface MUX 80 for all IRD's 54 as illustrated in Fig. 5, or each IRD 54 may have its
own output interface MUX 80 associated with it. This allows the use of commercially
available IRDs to accomplish the same goal of using existing wiring.

Referring now to Fig. 6, another embodiment of the present invention is

shown. In accordance with this particular embodiment, a telecommunication system 100



.the requested tel ecommuni cati on services conprises video ser\%gef ag@ sai d
servi ce request 2 8 F EB 2003 WD 00/ 14962 PCT/ US99/ 20747 f g#] 3d
“custonmer c Ik a request for a video channel froma pl urgald i deo
. channel s, gg@tqb/g‘?&sai d plurality of vigleo channel s being nodu éqségﬁé-gya..
di fferent frequency and conbined as a single video signal by said headend
systemand transmtted fromsaid headend systemto said service nodul e, and
wher ei n upois eafigurédto\deliveriaAtiesy dfesledonirighicatiofl sbrvioes 1o astoniidi@aisedsor sai d
vi deo channel (from said custoner; if said custoner is authorized to receive

sai d vi deo &Hidingip mulliple dwelling pnits,(MDUs)sorshared-apteppa eqrpplexesdS 4 Hd suchass aj d

servi ce nod i l.d : ' tomer from
sai d video g*gnai {%%Ls(?:gﬁ@e%%és’sggaﬁ \%&?’%‘gﬁgﬁé %&%@sg‘bﬁﬁf at ed
frequency t buildilgsseaingusksf orenyotiey groupiod ussrs thatwutilinedi singl¢ Argenmaoanemmba sai d
vi deo chgnnel at .10 sai d baseband frequency to said custoner interface

devi ce a so§¥°3?8ﬁm\(£ﬂ“ﬁs'sai d custoner; and said customer interface device

associated W th sai d £ieQRRled i BRIaVEFilITPpréciatel 88liveRaR Afrectab-homik datkleband
frequency and conmuni cates said video channel to a view ng agparat us for
RIS

vi ewi ng. ~ 15transmyssionte resiisnis it MIW icompleyes arfAfss is diffipullibegquse ihis gifficulaer ei n
o : _ ' o vy
channet {1 omiRitte o ibAGIyERURINGE Shclls Tk ol BRE. THE: IFGEMOIIER. C V) 060

sai d cust onproblem;, somieaSACsiplacecz single afitrand el groupof antaymps om theyredsfemother r eci t ed
in claimd4, er ei r said 20 .recejyer/decoder. gonverts. sai,d vi deo
channol 10 1 oltEREe Snde B AC BroHred i Hagsomh Y seelia oo, A PLiSigRR pomss
recei ver/ deghégitenfilitypiehl&Fare 38U Kvibdfd at&ra1a8,510" nicditiet pbore@ficinad) dr heequency

tb a predeterm ned frequency, .and said service nodule transmts said video

channel at lEgeaCrhand dVaesriveRply (EYRO) agternass Theproblany wath these systemsds thayi ce
associ at ed el fqiid bpaidfel Qiﬂiﬁsiygﬁclzivefrcli&oaﬁé @ Liaahd R, DYRhSHR @8

recited in claim4, wherein said plurality of video channels in said video
si gnal conpedstef thesyistem, endithys siakingdt difficuitdo sempete aithi traditiomebealbiter conpri ses
an anal r l.ver/dec r rej | nal q video |s are
scranbl g% bgefegirsg%bs ?lnggﬁrngrq‘si%% t@gg f%n%sgs%% %é’g gn sgg?ré)%atﬁgmgai d service
modul e, andadiitiolal¥elephione andcormputendticesd aervites CTheréiore) it isdeskable a6 have a

descranbling the 30 scramhl.ed anal Vi channel s. 8. The .

F et ecommun; Satemaricy Spapase rasihfecllipeal T Fidphons Bid commt semice 0 1 ¢y of
vi deo channgisfonefs if SACs\et & fasonabieadxpeePr i se digitally conpressed video
channel s, and sai d receiver/decoder conprises a digital receiver/decoder.

and wherein said 2 Thetdecpounusisation syssen 1pGiNEsBLeRon F78. $0's gonfigueedity

conpr efjﬁgssgﬁgﬂiqﬁ?%&gg%ﬁké ﬂzfﬁ%r@él&%ﬁﬁgig,@&gﬁﬁkgwo sfath 1 6PhPristEdheldr OM sai d

headen servi'ce no al ervi ce nodul e I ncl udes
decrypt i on mewmsastepanteas yP2,iarlgwiniosse dhasky(bNB) comverten | 04; aguuifiplexes €MUK )deo
channels. 5,9. The tgl.eco hgati on st.em recited dn im4. wherein
e v 10, a gitfer i HHRND' 06 B e SR A arh ek 10, Bnd bR dPre 1

t &l evi si on ehdtabdulesand. sai d service request from said custonmer conprises

a request to purchase a pay chanpel program on one of said, pay-per-view
tel evision channels, ?%ﬁ‘if%ﬁé@f’e iope %gg‘;‘ﬁl‘}g't ﬁ%’?l"i"é‘f"ém‘ﬁﬂ?‘?“zéﬁg?b receive
sai d pays changfh 167 RebAfiduréfiotresdies ¢4ietPotieRvision i Ogramnia) chaRfels R8s/ 1 €W

t el evi sion
direct broadcast satellite (DBS) video service provider. The video channels may

comprise a variety of cable channels, as well as pay-per-view and video on demand
services. Preferably, the video signal received by antenna 102 is a 500 MHz bandwidth
or a2 1000 MHz bandwidth signal in the Ku frequency band. LNB converter 104 receives
30 the signal and converts it to the L band frequency range, approximately 950 to 1450 MHz
and 1450 to 2050 MHz. This 500 - 1000 MHz bandwidth signal may be divided into
about 20 to about 40 transponder slots, each of which may carry an analog video channel

or about 1-20 digitally compressed video channels. Each transponder slot comprises a



.10 channel carrying said pay channel programto said custonmer interface
devi ce associated with said custoner and charges said custoner foQ
i 3
ABOEL

of said pangragﬁ&gi program 10. The tel ecomrunicati on Sy st &B1asse
.claim1, wherein one of said requestegstel ecomunication services €onprises

an outgoi ng tel ephone call fromsaid 15 custoner and said service reguest
fromsaid custoner conprises a request to connect said tel ephone call from

sai d cust Q”Weqﬁ&c?ﬂﬁidmeﬁﬁeh%&\_ﬁ%m% SERPSEMIE!, i rRiSre pRéTerabliaibBln UPON
sai d service nodule receiving said service request for said outgoing

t el ephone cdpMHz.om sai d custonmer, said service nodul e connects said

customer tel ephone cakl.f chRv RO tﬁe[e#é?ocgganﬁfog }ﬁgg@hi co\f@r%%%& fiabs'™

connects said tel ephone call to said ano art
t el ecommuni eighalasssy MG, ehichad disousskd inngrejtervdetailabove) sepafitesthe d

requested tel ecomunjcation services cqnpri ses ut goi ng, t el ephone cal |
t om sai dgcug?wa‘aﬁm ifepmy \7?‘8@9"‘81]8&&1” remml u@Fg@Plﬂ,‘éﬁFﬁri ses a
request to ﬁﬁ&%%w%@ﬂi@i&?&i?&ﬂﬁqm, which divi@d 228 afhpRHS AR End %agcplhgﬁﬁypar ty

havi ng tel ephone services, and erein 25 upon said service nodu
recei vi ng saf signnds; preferably gnesignal dor each Hoonnrgwitgwnbduse gronp, argréupsPbr n sai d

custoner) sgj Vi E@@Hl n ;%ilg ClS on all to said
headend sys?}f"ea?hm\?/ﬁfsbﬁ,&ﬁl n urmﬁ &gohﬁée}g%'sgsal cuéstgg?fﬂéergﬁlﬁg%ﬁ'b%ecﬁcall to a

t el ephone saxdividual givided diae thentis wimsimittdd torone opmbrecerviceanathules| 1dplfarthe cal | to
sai d anogf her npart 30 12. The teleco I cation systemas recjted in claim
|, wher {’n B?IF}&“! et}ﬂfégfﬁrg?“&nés(?f'e glaﬁﬁ{@;tﬁge% ; mpeée%ﬁsgmﬁne $'Conpri ses
cQnput er  nefrifdiditt&dan ARCkarious Serdice odeles 1T ok e Vafiblis\loofs or RORR Trowdps G sai d
custoner conprises_a request to connect a conputer to _a network, and

wher ei n upoay he desirable te amplify the sigralers they ars Afagsmigted:; Fhus; asdliustrated in\\p

001 14962 37 | : WelY: h g€ ates a
dat o connec Bt e gy hdy pisd Bedahifode 3 180Fe ien S Bndpiess 1 0. TP fbdnfier 67,
devi ce and wcatwnvodsignalampdifiersvi l0ywillslepénsicorpthe partieular cbafigurhtion of the SAC.

tel eco ni cation systemas recited in claimil erein said.requested one
of sai d'tel ecommuni c;If'iaS%or 3”‘2’3“8%‘%?’?5%@"5’8%‘3 °sﬁ'étt%ﬁnk‘°ﬁ’gﬁﬁect lvity
servi ces ansignal frdmSaitening @02 asENB 1104 anayshe cbnoerteddaoas otitalsigat tsifig kequest to
connect a c yter to, a network, and erei n upon_sai d seryi ce nodul e

recei vi ng séggngg F%?@@%m%??téﬂ?ﬁ@déﬁg‘t%ﬁ’e? fiber-optic ?/ﬁ_"c,’\‘é‘ FFEVGE e
creates a dmbduleP NN th®Varktiis HBEH of af SRBLKeRiively SELRFd BeutioRs. SThdsefvisd ONET

i nterface device and said headend system 10 14. The tel econmuni cation

system as rmefyley i2then preferably argicenfagured i convert the optigab signal hagkstoplaotnics) S
compl i a d ' . | econmuni cation systemas recited in
npl i agy O ARGPRDGSE *hg%ég%g?cgg{%gtlf ' ' y | |

claim1, wherein one o ecomuni cation services conprises
i ncom ng t el ephone sdnwaceedance mithiheillusmatedembedimenty stryicermoduded 112 aze user

connected to _said.tel ecomuni,cat.i on system .said third.pgar call is
comect ed « Bl RS R B ek ke B 3L TPt e
dul e t henseg¥iechediles Mt maybeconfigueditel ratsive thesvidestsigmaisie Andleg fopmgi ve
id service npdul e connects

t el ephone cal i f said user is . a orized, .s
said third gmsiir cmpreses 'Tu%‘t"t?#btﬁp’ﬂ? m&i&@aﬁmre@e%fg sepaiethigh th 20
said usgy wh frorh ‘thel dafellite ©PIARNG lafe, Sevite dduts 137 Inélvdad dircuftnPtot €l ephone

devi ce. 16. system for providing video services to users in a shared
ant enna congscempresoigitally ¢mpressebwides signals.f biraceardaneg with4his aspeet ofdbei vi ng

video chan ”ﬁ'v&xt{oﬁ,%&\%e xlngatﬁgs Pl'}epreferably comprise about 10 to about 20 integrated

receiver decoders or IRD chipsets (interchangeably referred to herein as IRDs) (one for

C

each user television connected to service module 112). The IRDs preferably extract the
30 transponder frequency band from the compressed video signal which includes the
requested channel for the particular user and demodulates it to baseband frequency. The
IRD then decompress the frequency band into the 10 to 20 individual channels that were
digitally compressed into that band. If the signal was sent encrypted, the IRD or the
processor then decrypts the signal. Finally, service module 112 extracts the requested



. 25 video channel provider and formatting a video signal by nodul ating said
vi deo channels to different frequencies and conbi ni ng sm(jnuﬁgoFEBa&m&
nodul at ed t ent frequencies into said video signal dul e
.in connunlcg%ﬂgj4ﬁ#th sai d video fornegdging means and adaptgﬁ éo p&o&ﬁge
said video services to a group of users in said shared antenna conplex, 30
sai d service nodul e conprising: splitting nmeans for receiving said video

si gnal fromyagp ehatindPand Pdnsmitd it ROthERSE St ﬁik@béﬂhbikm&ﬂﬁt@d fle YigHAG0 31 gNal
into a plurality of video signals, one for eac sald users of said group

of users pchmmskﬁ'menaanmhfaenhqmdcks%m %hHrsmiceMubsltlh'ﬂcemesmaioglsers
~2 8 F~~ ~~~x 1 496%{%}3 Wgﬂ-ngglﬁé?M? anr}g foer nat'%l ng . neans for
each of sai a’qﬁgé\&’vg alSJLPE hIEL PPETS etsfﬂén uhae %d{‘% 185 5F8%%i ve one of

said plural yﬂoymngwmp;g 8] gnal s, extract a video channel from said one of

said plurality of video si Is) sai d video_channel being requested by one
of said %sers, dem)duha!"éc’ ‘GWﬂtﬂé’@ﬁ@h&'ﬁh@mﬂ%ﬁﬂﬁﬁe%ntriﬂmﬂ‘aﬁéﬂsﬁﬁequency
to baseband;g r?s%'aﬂ altl 1@%?{&%1: 8&! &o??c%&*%é]@ﬂsxkﬁ@ Cy to
a customer |n er ace eV| RS d0c at ed W sal one of sard user

cust oner i namtéracebitcaannestion mdtuhown)tfomsciﬁhg ichapnslaifmyd chble cohmany;l Atso a
vi deo channel .appa 7 Tesste as,recited in ¢claiml6,
wher ei n sai Wcﬁh?ﬁﬁ?ﬁgﬂfﬁgcﬁﬁ loea g] Is tygpt léﬁ"’s”\?f"&eo channel
request to ﬁ@dndryptmsrmsxaaﬁ&sﬂ\efsoswomebu@adﬁoﬁm&mdam wilifth@y n sai d
processi ng neans checks whether said user is authorized to receive said

request 8 vAPES of thepresent myentiop, the signalfegm antenna 4 proferab Y§9§5€Ftpraoce53| ng
means instrgehs é‘oﬂ%ﬁ&all‘é whidh BRly of RiaYRbt el Bt Fec

tdansmt sai d&rg%es vi deo chankg tgq’%Sédggl d cust%"r%g?a%rn?gﬁ ace devi ce.
18. The syssignalsto daﬂexeneﬂcqmnmsaul’mm&equmlysonwea:thahhﬁethcfsmndmassemg: aeans
further co t L n st ed channel
from sai d ViR TR S 158 SHAR PR A8 GORRAR IR bibepid

nmodul at ed ffoesqmiﬁgciranbbmebﬁmdy fidOm49 be E&weayd;tcﬂdiffmmrﬁmquéxetéslpﬁoﬁ{oal m 18,
wherein fter sai d decoder, neans ﬂgrmdul ates sai d requested video channel
to basebandPeiREPISELORYTMINESFM N8n | erpdul ates sai d requested vi deo
channel to a predeterg&mgfaxeﬁwmmhyembﬁamtlsmembcamwﬁrs%ammans

transmts said video channel at said predeterm ned frequency to said
cust omer 25cable signalscwith signalarecoiyed from saiplite antennarl92 jandpasses the ignalsite,

wherei n sal ﬁoa\y ?\gdé(}%@”%ﬁnéxﬂmﬁé} qﬁ%&ﬂ%owmwpmme%ﬁa&@ﬂ'g,g Vi deo

channel s, ecoder neans conprises an anal og recel ver coder) and
wher ei n sai hkoadcattccgamdemdmlhmlsl feora p @alle campanydo thefusers, almlutngn 3hich

eacr ant | rigemeRRts Fiee B M e Rl PemBh v Bt oot BopHnne: <

Also, as one skilled in the art will appreciate, if the local broadcast and cable signals are

==

analog and the satellite signals are digital, the summing circuit 118 will sum the analog
) signals with the digital signal and pass all the signals to service module 112. Service
module 112 then will be configured to process both analog and digital signals. In
25 addition, in accordance with an altemative embodiment of the present invention, instead
of combining the analog and digital signals, the analog signals may be passed to service
module 112 on one communication connection and the digital signals may be passed to
service module 112 on a separate communication connection.
In accordance with one embodiment of the present invention, the local
30 broadcast channels are received by service module 140 and passed to an end user without
being processed by service module 112. For example, the local broadcast signals pass
from node 38 directly to output interface MUX 46 via a communication path 122 (see

Fig. 4) and then out to the end user via communication connection 16. In this manner,



.21. The systemas recited in claim 18, wherein said video chagz%l ngiBn @@jd
vi deo signal conprise digitally conpressed video channels, and sai dg er
means 8 ~wn¥ Q- WD 00/ 14962 39 PCTNS99/ 20747 conpri se el
-receiver/ de‘ggc?g}?f£gnd wherein said digitally conpressed vi dgg?’é%g%ﬂ&éﬁs are
encrypted before being transmtted to said service nodule, and said-service
nmodul e includes decryption means for decrypting the encrypted digitally
conpressed uhglgQrEhiR RN 1ockP brodi@stStatfoR{Via SornE&ioh 98 withowt Bavihgdd CIgT €i n
one or nore of said video channels conprise pay-per-view video channels,
and wher ei nand withous subscribing tapcablecorTBS sezvjersst is for one of said

pay- per-vi ew vi deo channel ai d processi ng nmean hecks ether sai d user
is authorized to rece$¥f*é°‘%3¢%§‘§%§ﬂ“p (< %‘W‘g?&g"g“%ﬁ%ﬁﬁéﬁ“f a\éﬁaorﬁpmgrai d user
I s aut hori zgétvicefodhdéustonteds yesidigan thel MBUE wid/ér SHNTR. Hs with theGhaame!

formatting neans to extract 10 _and transmt said requested pay- &gr-vi ew
vi deo channdlustrated in Figcl andleasribed phoveseustomer sexvice requestsyaswell a$ ieipphane eci t ed
in claiml16 | : ' | 1d. users,
sai d servi o2 inifferBOCk) PRI BrBhaY R o SHERAARIEAR M RTB) RocaBltte
connecti ng thelusersitacFrom the (1Bt the gerviee resjuestsand yelepbong amsl qomwitetsignalsdren
t el ephone 15 conn.e%tgg to.a cu t&nﬁ]rz isgitv%f aggl dﬁ\;j ce eat a user.'s siﬁe,
wher ei n wheRoRMERF fcost"évd%e"s‘? uflro a0eer 1 r’rﬁsf e%m%lslggblfélé‘{'cetrcgq%eé nect a
t el ephone cand folwardtlecteldphoieant compatetsigna3h tya fekphoee syslenpdiaiia aser vi ces or
when a tel ephone cal |l direct e?ﬁﬁfio sai d usBr I s connected to said _service

r,

modul e 1@ onfemapyerqrimiemetAccess dapility, totnsetivel; In aceprange syt thisaspretafthec hecks

tg_ det er m ngvéftfen) e ta?rﬁnusﬂfc&ﬁpmkmm 68\ sbfce ndaRRANY Ipmiaﬁ%iss and if
Sal

d user is authorized for 30 tel ephony services, said telephony interface
means of sabafkshuopgh MURD 406, avhicinseparates theiferward and mesvrn rath sigeads.\WBraretum d
t el ephony s ' -QVi | MUBE! I n
claim16 fuﬁtﬁg‘%ﬁ%‘gﬁ% i’éﬂrg"sehé’ nfggg%?(g}'\/'lﬂl éée*ggonﬁ grgggt{%?&&?gﬁﬁect | il/t?fy
servi ces .t otheappropdate incatiansvizesuiiable conbatien 120) subleas & pingnei limencpbBAinepmput er

i orf kRS Copbeat, BRTeP Al TR HSn S e i KSR G PO 0

servi ce reqmasbe térmdgttad tsLlocsl PBX, iof G teleptiofis QltmdybeCdnnetéd dicdctly goaput er  at
said user site to said _conputer network, said processing peans checks to

det er ni ne wioBE Histange camicrs Simjlarly, the rompisy siguals Baybs AOBPEGtEd WAAME X HIMRCt i vi ty

services) apterhdt of SorhpuieGletwork AbdelOErabd, dsAiscoBedaboté.vi Cces, said conputer
30 network interface neans of said service nodul e provides a data

connection between sdRefemiagnowio Figdl 7s¥et anatherpmbasdiment of the prasend inyentipn
custo in e RS Qhdl RS AL on
servi g?so i{rﬁg‘%\g‘l?'nlélba\%?feo, "t‘ﬁT"Zﬁéﬁg’%}‘{éﬁé co%‘?‘ggﬁké?{%&& ser\h/':ag’eas to
users) sai dsesvie¢ motule iH2 iscionfygured to, provi@t feldcomiviihiCiion 4&Gied Go BETY WisGD| 207d7

together serially in a loop-through system. For example, in many older apartment

)

buildings, a single cable passes serially from one apartment to the next, and so on.
Typically, a loop circuit will connect apartments on the same floor, although it does not

25  have to be configured that way. In accordance with these loop-through systems, each
apartment typically comprises a coupler that splits off the signal so that one or more
televisions in that apartment can be connected to the loop-through system. Buildings with
loop-through wiring traditionally have been very difficult to upgrade to provide premium
channels, pay-per-view channels, or even additional cable channels. In addition, it is

30 extremely difficuit to provide two-way communications, such as telephone and computer
services over the cable with the traditional loop-through systems. However, service
module 152 is adapted to provide such services to users connected to loop through

systems.



, @ headend system whi ch provides said tel econmuni cation servi (:_353 iFE B 26803 r om
of tel ecomrunication signals, said tel econmunication signals conprising a

vi deo signal,, vi ce nodul e in comruni cation with said he@ﬁﬂ em
. and adapt e?i%tooﬁpigéi ve said tel econrmunpigcati on signals from sa g%?i’ﬁz d..
system and provide said 5 tel ecomunication signals fromsaid headend-
systemto said users, said service nodule conprising: processing neans for
processi ng tel ecomuni dofian &Sk B s esntok aF Edesit inS@ltich! | N9
means for receiving sglﬁgev?%go sd:%ﬁgﬁﬁfgom s°§'|‘8 eadengm%g sysI{lem a&’d
splitting sasedvicd meduls i Sprpreferablycomppises asplitter 134, u plizaityiof nsdrsontooleitoits each

of said user id group of s: channel i ng _means, for each of
sai d users) @’aﬁ‘g‘)iﬁﬁﬁﬁw%ﬁﬁﬁ@ ﬁf&&ﬂ‘?ﬁéa’a@{fﬁgﬁé& [agggicggtr@r?éo%ﬁsog ai d
plurality of16p. ¢aowviti @iitsmoditd 4Bilustdatyd BERg ) SpiRRy 154 eondigtregiereebiveai d
plurality of video signals, said video channel 15 being regéested by one of

sai d users, dEnaisdiom aed wansmitsieaals topheadend systam providingividee.delephangaadioy t o
bosaband . e =
aseban a%@&?ﬁ es?%Qdd{h&EQ?le \f,imﬁf hmgg’,ﬁffaigﬁ gﬁgﬁﬁkéﬁ gl ERUARGHLRC 2

custoner intertface device assocla sal d users, sai
cust oner i ntBECatEs eervice madnlet 152 throngiasplitiet tannectioas d5%.i deo channel to a
vi deo channel vi ew appara . 20 26. ,The .system as recjted in clajm 25,
wherei n sai d tel econmiti _&‘t%ﬁ'bﬂseé? hed E“?‘Pﬁr@s‘gisﬁ"}‘fém& g%é‘?’érﬁ"ﬁ‘é‘ﬁri es
anal og si gnaliguitdli 3 dré@bonfig@réd kSdontthGhit e WithARERERSRRANafarGRekSin the lo8pY

conbi nati on of analog, digital, and digitally conpressed signals. 25 27.
The systiém dbropghcipcuit, and COMPRIss DSFrvige @f%eéﬁ%n@ integrated recayerdespdersar t her

conpri ses desatinidRan serbied mﬁéﬁlé,%& la Bocids}. rﬁﬂ%&%fc%@nt}é%ﬂ@@hﬁﬁ@%@' from

sdi d vi deo signal and denodul ati'ng said video channel fromits nodul at ed
frequency t dniegratedaengivepdecodiicthe pommunicstioressrviesimpdule) andrtheodulaterelln af t er

sai d decoder 0 ko, r t ' I baseband)
sai d decoder(’p%%rr}g ﬂ?%sgﬁl%gg%%%% g‘?ee%%gvglle& tr%eig oensg‘éé'L gﬁ?ﬁgg C <E;1]iralen4eqt ‘chélssa?g

pr gdet eL i ne;luof'er, emp?hyt,in%ad of aach IRm]Einrwd:Cflda mﬁﬁﬁiﬁgxgrmwmﬂamﬂ_saﬁuas? sai d
Vi aeo C nn t sal redet erm neq..freguency to, sal custoner I nterface
devi ce. | zeb@n?wtzdewgwwmmﬁiweﬁcﬁgg oy fhelooprthrppigh sysiam the,wdeo
recited in Gighlfo8 ﬂ@@%@h&:ﬁﬂn@ﬁﬁﬂﬂﬁ%@&ﬁﬁk&i&@%ﬂ&ﬁﬂ FabfSis &

S
frequency associated with a single television channel. 30. The system as

recited in dpeduiptedontophanedl 2, the signali fgethe aextiesess apartmentpreferably isi gnal

conpri se an | %ﬂm I ' %; .gnal og

recei ver deé%o‘g%#aj‘é and wner e?h&gas?&qéﬁgr?béj%’%%gg&cﬂanneisg arc ‘3}?%‘%@?@%

bef ore bei ngnedubmbiditieinganddslatedl citcsthe highestrabeuried pumbet. WHish diisipaticwlaser vi ce

modul e bic ydes, deser FHRI 09 W ARk USSP AT oo EAUD B2 00
preferably there are at least “N” UCCs 156 in service module 152, and the IRD in UCC

“N” preferably modulates its requested video signal to the frequency associated with

) channel M, where M=N+1. Thus, for example, if a loop-through system on a particular

apartment building floor services ten (10) apartments, the video signal for the apartment

25  closest to the service module, preferably will be modulated onto channel 11. This
particular configuration minimizes the loss to the furthest apartment.

After the IRDs in UCCs 156 modulate the signals to the particular channel

frequencies, the modulated output from UCCs 156 then are passed to a combiner circuit
158 via connections 157, and combined into a single signal. The signal then is

30 transmitted through an output MUX 160 to cable 164 feeding all the apartments in the
loop-through circuit. The loop-through cable 164 passes through a coupler 168 at each
apartment, thus tying each apartment to the loop-through circuit. That is, at least one
customer interface box (CIB) 172 in each apartment are attached to the loop-through
circuit through a coupler 168.



.10 31. The systemas recited in claim27, wherein said video cﬁanFEB st
said video signal conprise digitally conpressed video channels, "an

wher ei n sai r means conprises a digital receiver/dec ﬁﬂﬁ
-wher ei n sajg°§?39€§||y conpressed vidgg9 channels are encryp?gghg§ Sard
headend system before being transmtted to said service nodule, and.said
servi ce nodul e i ncludes decryption neans for decrypting the encrypted

digitally 15 cormressrdie:eﬁiaéﬁﬁefﬁﬁ&r@ﬂaﬁna%edmpﬁm%aﬁe{miqumn claim

25, wherein said tel ecomrunication S|gnals conpri se tel ephony signals, and

sai d servi cerefesahly includes band pasgfiltes €BPY )ovhiol alhlows onlp thiat pastielarapartment's

connecting tgel C S h | | der d a 20
el sphone cBRAERCLY teorkieyBRRIEE B TYRHIR1e iy REAGEE Pl Bpage AC
whler eihn \Ahea;l,aiaux?ﬁr Micsq;lgﬂwwtmnom;]mea melglihls_enov% 6xt|£j]tlﬁﬁﬁelQQo éennect a
t el ephone ca| om sal d,user to anothe art avl ng tel ephone services,

p {% party g;ly E weat -

sai d proées¥i°W§d ﬁ’ﬁé‘s@hm’d]e‘l‘bﬂﬁ gthng%q.()s% {183 iI¥ed for
t el ephony S%ué»lc? £68 0B 172 iRAbLALsUHPF wﬁicﬁgpbgg Fxﬁlexf*w fAedidvRaTyIROY
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services, said telephony interface nmeans ervice nodule Connects
sai d user t udeesginepartment 'NT.oln2his sudngier, servicn ehodplet k52, capprayideithe preminm anadnect s

sai d user tel.eph qd tel. ervice. proyj der..ai.ch in turn,
connecrs. saPt RSy Sikleld (b BEdled SAER IEor BRISY b6GicRl U LT e R
recited i 3 wilbépprezﬁ)e,mgmimhﬁgmeqimmrmzlﬂbcma,mlysdsjjmédxamnwiil Pass
conput er . dat i.gpnals, and,.sai ervigce u t hery conpri ses conputer
S0 het vtk TorBr e EeipeSiteif on B R ebnfEweS i Gl bl ol ShasmmB o il past 1o

mst omer i Nt {BGA ed@VdpaRmedt, Snd tHE propel EnahRelFoLPPRHERSTr kvillper ei n

en a service request froma user conprises a request to connect said

conput er at exastad by 6B 372 clnascardane vithipreferned embogimestefdhppressat si ng neans
checks to dgb&highng pgefrv{axﬁ?#grs 5 SfarimenfUrd Heﬁlgr% Jzngﬁdajsfccﬂ%léﬁ &8 1 BinepT K

i nterface servi ces, sal user i s aut or said services, said
conput er netpasments,voeplenttd and AsBBF predérably ape @nifighred togthey\@nd opaiioer 42

PC' TIUSQ9/ 2Q.7 er\i nodul e connects said conputer connected to said
custome?sgi n@&@c@“oﬁég’i%je to said headend system which in turn, connects

sai d Wrc]orrput er to sa: Referrtigh®w tmEigmrd«noﬁ@emnbedﬁWfomupngﬁmf agudcl aim
25, erein i d tel econmupication 5 signals rj se forwar at ata

si gnal s, V\A‘ﬁéﬁ ﬁ]a?y"ﬁ’ %&QO‘H@W“}?&‘@ \“'L%Y g%ﬁ@%‘i”gﬂilf‘%’,“& pRieH 108 dat a
signal s, anggiabhRd R ARt 290.N01B | Wikiudadsh Whefatt Mulipldted OlgVRr d path
data signals are transmtted from said service nodule to a custoner

i nterface ddesramblar 176, a semmunication multiplexen bty an authgrizativn modyls1180aaad ar eci t ed
in claiy Z%mMQE&E%ﬁﬁ.d t el econmuni cation signals conprise forward path
data signals, which may include one or nore of tel ephony signals) conputer
data signals, and i nfimthewmbodimeng Hngiratgd & Figa8, thesplitwhercebpleski8hnfi BRFar d

path data sjgnals are transmite r id service dul e to.a _custoner
ot er face gtk conetreh SERREE BRI PR, 3o R oY aceBrtiRes Wi A el o
gnal s to émbokiment 6f the prusért spvention) gplitterar toupléraib8and BPEFQTE riay band
transmtti nc%nﬁg&gdiv?&i%& ]p73t h data signals to said custonmer iInterface
25 Each coupler 168 and BPF 170 combination only allows the channel(s)

associated with a particular apartment to pass to CIB 172, The signal passes from coupler

168 to BPF 170 and then to interface multiplexer 174, which separates the video
channels, the reverse path data and the forward path data. The video channels pass from
interface multiplexer 174 to descrambler 176. If one or more TV sets in that apartment

30 are authorized to receive premium or pay channels, the descrambler will descramble the
premium or pay channels and make them available to the TV sets in the apartment. As
one skilled in the art will appreciate, if an apartment has more than one TV set, the

apartment may receive multiple video channels; preferably one for each TV set.



_device at said channel frequency. 36. The systemas recited jn claim 25,
wherein return path data signals fromsaid custoner interfa BdEEiBC?}UO:Bay
i ncl ude Onewﬁroolffl%f’ of’ tel ecommuni cation service 20 request p3handlSor47
.tel ephony signals, conmputer data signag, said information nessagi ng
signals) and wherein said return path data signals are transmtted f+om
said custoner interface device to said service nodule by nodul ating said

return path data si gnahe féivaid path date/\oicent bethonAfion thfb@natios Badidted out
frequency and transmtting said return path data signals to said service

modul e at sdYdnteHeseranltiplexgibiduand passedto commrunication multiplpet { 1 dlypicallvai m 25,
wherein ret %@%@Bﬁn SVciAhfonhb ﬁﬁ'aGmSH&h%H‘éEmhﬁhffnfo@rﬁﬁ pﬁxaetsg.lqm

i ncl ude one or t el ecommuni cat'i on Service reques [ gng S ephony
signal s, conpthedndididnal asonerson dedicdted chamels determined bythecgble sypremh and/and
wherein said ret 3Lnu§ath.data@ﬁi als.are transmtted fr?m sai.d custoner

i nterfacd d&WERed iR theservicamedile,"these Tranencies arrsommon ihg! wibsenbess Wit pat h

data si gnal shd @it vbice dH@ BGthoR2iiioR Sommasd infetmifibn ReVingduaitfondiidiess and

transmtting said return path data signals to said service nodule at said
frequency. infoymasipngsetbat QB3 172 yvilkreceive and progess thedatmsgire 200 authorization e

system as I Gifolaflioh il 1 fhat CHIRE gévgamw Whkdlodtfih SR Auiban sai d

custoner Inte evice nmay | nc ne or nore o comruni [1on

servi ce requ@s8tecsivegsithe siatal ediep mahantiwngatidncommangd utformatmn it sépgrasdsthe sai d
I nformat jon.essagi ng,si gna .and wherein said return path data signals
vt bl B A4 B the Hamand viPe oretan i 4 Bop Bl s o podul o
% transm t hith@rization infoimi&tfona alithéitatios n@ddle 180 € Thembasmwill pRkcksdfhedat h

ich is separate fromthe comrunication_path in which signals are

transmi t t ed VPicoARddatyinfermatiop inp mapeersimilas tefthe madsme illustiated inddgs- depd de.  39.
A 1 el ©CoMUGhS BlskiiBkdbobe M uitloriRitRA iUt 150 ELARTUY duftolioRioh InfdfhaflonCS .

i ncludi ng video, telephony and conputer networ ervices, to a group of end

user sites pmeessesibdndsends deserambling epmmands to déseramblen 76 rilhay iseifithe user

conpri si D .aqh i | [ idtele nicati on_services
[ nrr}t)he #%?r H‘a%'F S@?@%&ﬁ#ﬁ%&&ﬁ‘%’% n‘§|vg°§%§‘%8“%|%lé%'§’%ﬁPé&'tpf’d?ﬁ“%’i gnal s
ﬁongri 3i Nng ahani e!emhdgmubid: nmda&gl\sbaﬁll erdfyl the tlmhml infatinia 'ﬁmm’dtthq:s;s&sﬁ
eadend system and .adapted t,0 regei ve.s tel eco i catign signals
P s o he Smer el e commame tp FRrr i 6. DaP R Ba feEmbiagal o 1y om

sai d headengommahe WescPahiBles 1 76 RURsSmBIB thel leRAMbId Sifnal. SAL GisiséedizRagOdul e
conpri st ng:. processin means for processi ng t el ecommuni cati on service

requests fr abavsedescramblerddp mayicomprisen digfl¢ eirquit dhatoines commapd sestresicsai d

vi deo shgna ' . h'%m',g | L ke a’&q@{- into
a pl ura?(lgty 0 ﬁ'&@d’égb’gfgﬁgﬁg?d’gﬁéﬁ%@?“?;@rﬂ? sal g'egggékﬂ%ﬁé%é??gs; cRannel
formatti ng dessrambierrl76andy ericompass othed dessrambling esdecsyition tachminuds. f or mat ti ng

means for 'recei Ving ogg 0f, 53 theh 4l el S 174 880 aS AR Sun KLY BET1 1O 2

) channel he/she wants to watch by using a remote control device. Remote receiver 182

will receive the signal from the remote control device and pass it to communication

25  multiplexer 178. In addition, voice and/or computer data from a modem or directly from
a telephone or a PC also will pass into communication multiplexer 178. Communication
multiplexer 178 will format this information into the 1 to 40 MHz bandwidth spectrum.
Communication multiplexer 178 then will pass the reverse path information through a
reverse path amplifier 184 into interface multiplexer 174. Reverse path amplifier 184

30 amplifies the signal so that the losses caused by the splitter in the return transmission path
are compensated for. Interface multiplexer 174 then will pass the information back
through coupler 168 and then back to service module 152. As one skilled in the art will

appreciate, while amplifier 184 is positioned between communication MUX 178 and



.35 video channel from said one of said plurality of video signal '
vi deo channel being requested by one of said end user sites)%&rﬁ%&ﬁ@bgng

sai d video ‘ggwpﬁkz fromits nodul ated frequency to basebandkgsﬂ&g%ogg?i ng
eo C

.an out put vi annel for said one gff said end user sites ating
said video channel from baseband to a predeterm ned frequency, said.—
predeterm ned frequency being different for each of 30 said end user sites;

summi ng meapferkes MURT7HGhS faplifkit chh be YocdRA; Ein the Qmuﬂ?ﬁbluﬂfngs\ﬁhﬂ% |
channel formatting neans into a conposite video signal conprising each of

sai d out put comuunicatioabiXs1 T8rad/on irderface MUKf ddent frequenci es; 28 FFS

20f1 3 WD 001 14962 PCTNS99l.2074 | oop-t hr h, cabl.e communi cation
connecti on which comrﬁ&rsﬁeg\gfee’goégfés%éﬁ%rgwga@idgtégs E?“?E‘QPPW?&?’B’ Lurmi ng
means to eatdsepficexddhiestlis\distassed hb®ie. Thapis) the retia pathidata, meludirigiervicei d
conmuni cation connectiqn to éam end user site; 5 filter neans for filtering

sai d out put TYEts g SelpRhons gn g‘am*t%!'_ °Ef§ét|‘°’bpf°éﬂ?mbmpﬂb§8rﬁ‘bmé6@i deo
signal, Creafdufl it reRitilpath 8F 106pIROugh B4k 1%4213&??(61 Eer_b%E RqhegErodevi ce

whi ch receives said end user video Signal an nsmts said end user video
signal to acontrgbprocssserdli62ané tlierrgmpytesn and veice inforn@tion for eagheapariment backtat ed i n

cl ai m 39, ' ' further | ses_decoder neans
for extracmggﬁ%‘g?#]‘?sg%ﬁ%éé‘iW“%Mﬁ&%“ﬁ%ﬁ?’éﬁu %ﬁﬁe'g sgrivbcﬁal and
denodul at i nepqaetsfcontidbprocésanmid? vierifies thastheoastbrmaérds adtheriped neiecéive theseband.
41. The (fystem ag éecig in claim40, vvefrei n after said coder neans 15
denodul Y} esregussted chenned 1 sonsoptze) rracessaz 162 sends a message tasthe BRUY assoqiatednpans
then renpdulih it St b dedbdaiteomhd\deS@amblRan tharlnel AR HoVAER & Gk PEHin
fr)equency. 42. The systemas recited in claim39 conprisi n% N end usgr

sites and Nsshafarotreslfiees potghnasexen theugtihe (IPsan-on aiserial bus miber thant
channel T of &Pl barlifts BB dihed'ecll CIBUINER ichif) iRUiROtne KhillBBroabn) for end
to a wth'c M

user site requency associ ated assoclate nne wher ei n
MeX+1. 43. Howeweysvhemmore thapione dsermakies 2 neqaest, avipeningsyssend prefemblyiid wsed. i s

furthesj. fr sai.d servi modul nd_en ser, si.te N.is clgsest to said
sorvi coloaitiis Aisfn boreEpBet 3 e BB ARRHICE e eiids 3edsHE PR p 1L o
filter meanconepfist seaeal basisand pass filter. 45. The systemas recited in
cl aim 39) wherein saig tel econmunicati

i qn. 30 signals rise tel ephony
signal's, and said ser otdRpGRsed %Ph?fﬂﬁp?@%'sm? HB-TW’ FrReBicplge
means for cQEEessd Wl haHRRROREphBhd ndRVMRRR sdrviced BRNAMAeS Ghlab BRI der

and a tel ephone connected to a custoner interface device at an end user

site, wher enpdulgse? as dissussed abaveqddse, While this pmberimensef thei preseainpantionds a
e a0 OBIEA e TS0 L S0 IR Lo, 301
skilled in the art will appreciate that the present invention can be used with other loop-
through set-ups. For example, rural cable systems in which individual farm houses are
) connected to a single cable with couplers or splitters also can utilize the present invention.
As described above, the present invention provides for a simple, efficient
25 method for a user or subscriber to select a desired service, and for a system to determine
if customer or user is valid for that service, and, if so, supply the selected service.
Referring now to Figs. 9, 10 and 11, a flow chart 200 of a method for providing
telecommunication services to customers or users is illustrated. In accordance with a
preferred method, the customer or user preferably chooses a telecommunication service,
30 such as video, telephone, or computer services. The flow process for telephone services
is shown in Fig. 10, while the flow process for computer services is shown in Fig. 11.
Referring now to Fig. 9, the method for providing video services will be

discussed. In particular, when a customer selects a video channel for viewing (step 202),

the customer communication device or set-top box determines that a video service was
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conputer network, said processing neans checks determne if said end
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connection to the customer's set-top interface, sends the call through to the customer, and

the customers telephone rings. Telephone services offered by the telephone provider can
be passed to the customer in the usual manner for use in the usual way.
In conclusion, the present invention provides a novel telecommunication
system for providing a plurality of telecommunication services to plurality of customers
10  in a secure, inexpensive manner. While a detailed description of presently preferred
) embodiments of the invention have been given above, various alternatives, modifications,
and equivalents will be apparent to those skilled in the art. For example, while different
- components or circuits of the service module of the present invention are described herein
- as performing certain specific functions, one skilled in the art will appreciate that other
15 : components or circuits in the service module may perform some or all of the service
. module functions without varying from the spirit of the invention. Therefore, the above
description should not be taken as limiting the scope of the invention which is defined by
the appended claims.
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10 wherein to obtain telecommunication services from said telecommmication

) system;

a customer issues one or more service requests to said service module
for one or more of said telecommunication services using a customer interface device
associated with said customer;

15 said service module receives said one or more service requests from
said customer interface device and determines whether said customer is authorized to
receive the requested one or more of said telecommunication services;

if said customer is authorized to receive the requested one or more of
said telecommunication services, said service module obtains a telecommunication

20 signal associated with the requested one or more of said telecommunication services
from said headend system and provides said telecommunication signal associated with

) the requested one or more of said telecommunication services to said customer

interface device associated with said customer.

25 2. The telecommunication system as recited in claim 1, wherein said

service module includes processing means for determining whether said customer is

authorized to receive the requested one or more of said telecommunication services.

3. The telecommunication system as recited in claim 1, wherein said
30 telecommunication signals from said headend system can be in analog form, digital form, or a

combination of analog and digital form.

4, The telecommunication system as recited in claim 1, wherein one of

the requested telecommunication services comprises video services, and said service request
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video channel at said baseband frequency and commumcates sa:d video channel to a viewing

apparatus for viewing.

15 5. The telecommunication system as recited in claim 4, wherein said
service module further comprises output means for receiving said video channel from said

receiver/decoder and transmitting said video channel to said customer interface device.

6. The telecommunication system as recited in claim 4, wherein after said
20  receiver/decoder converts said video channel from its modulated frequency to said baseband
frequency, said receiver/decoder modulates said video channel from said baseband frequency
to a predetermined frequency, and said service module transmits said video channel at said

predetermined frequency to said customer interface device associated with said customer.

25 7. The telecommunication system as recited in claim 4, wherein said
plurality of video channels in said video signal comprise analog video channels, and said
receiver/decoder comprises an analog receiver/decoder, and wherein said analog video
channels are scrambled before being transmitted from said headend system to said service
module, and said service module includes descrambling means for descrambling the

30 scrambled analog video channels.

8. The telecommunication system as recited in claim 4, wherein said
plurality of video channels in said video signal comprise digitally compressed video

channels, and said receiver/decoder comprises a digital receiver/decoder. and wherein said



1109 () - SF! 109%& ()-!"110% & () - $0ko0o aBnb@r ! 1 109%& () - Y& () 5 @O
7 ()Qy,g&lo%-ll\/l(—ﬁ\/& ()- z"91]00/&'(%) PRA O - G 81 200

109%& ()-V\QQVJO‘JomealsaBﬂb@” I, &10%& () - #S#10%&' () - y! p#s#low#l@h(/bs%/zonv

*109& ()-, 410%& ( 36 .
109%& ()-Jsss4tttudEnb@r !, 0! 109& ()-3..! 109%& ()-- SH10%& ()-, |+ 10%& ().-,) 10
% ()- F(-10%& () - uG/wwwwv. xuxb@r |1 10%& ()-! 109%& ()-#10% ()- 10 10 10, s6

109 () - 4;
| f &10%RS RS

& ()-1\F heﬁﬂbﬁﬁ/aﬁys( tali@seryice mdﬁw&n@)sam\sprvmmcxu)emlm decrpRtiin(theatis

109& () -
109& () -
&109%& () -

L104" 10%: ()-. 109 ()-y S 109 ()- Y+ L09%& ()-)z10%& ()-3(z 109 ()-72-\:
| 109 ()-2Z ' 9! 109228 ﬁ')n

109& () -
% 0% ()

109Z&' () sérvike Yebiedt Fronitsdia tefstorher-compiifktadeduyestIo Prirdhse (a)pas ShYhEY proghvh oD Z

10
)
15
20
)
25
30

0%&'. () ~! ! 10UCX _ 11100 0 10\ KdEr S4F L10
r1 /ﬂm(té')‘hf Sé% yE mg’ftf@&(’{df“%‘w@() J>dEr S4F L10
ULO%E ()- 109&' ()- fS#lO%&' ()-10%& ()- @10%: () - 37dEr S4F

e telegomampication Syster asgogiied i clainy§ whgreimese or

%Pg%l@@ﬁ%?@%@é%mg@-ﬁéﬁw l@e‘%xs c)n cﬁlgmels, and said

one of said pay-per-view television channels, and wherein if said customer is authorized to
receive said pay channel program, said service module transmits said pay-per-view television
channel carrying said pay channel program to said customer interface device associated with

said customer and charges said customer for the cost of said pay channel program.

10. The telecommunication system as recited in claim 1, wherein one of
said requested telecommunication services comprises an outgoing telephone call from said
customer and said service request from said customer comprises a request to connect said
telephone call from said customer to another party having telephone services, and wherein
upon said service module receiving said service request for said outgoing telephone call from
said customer, said service module connects said customer telephone call to a telephone

service provider, which in turn, connects said telephone call to said another party.

11, The telecommunication system as recited in claim 1, wherein one of
said requested telecommunication services comprises an outgoing telephone call from said
customer and said service request from said customer comprises a request to connect said
telephone call from said customer to another party having telephone services, and wherein
upon said service module receiving said service request for said outgoing telephone call from
said customer, said service module connects said customer telephone call to said headend
system which, in turn, connects said customer telephone call to a telephone service provider,

which in turn, connects said telephone call to said another party.

12. The telecommunication system as recited in claim 1, wherein said
requested one of said telecommunication services comprises computer network connectivity
services and said service request from said customer comprises a request to connect a

computer to a network, and wherein upon said service module receiving said service request

n 0! » Q045 1 &' R
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data connection is a DOCSIS comphant data connection.

15.  The telecommunication system as recited in claim 1, wherein one of
15  said telecommunication services comprises incoming telephone services, and wherein when a
third party calls a user connected to said telecommunication system, said third party call is
connected to a service module associated with said user, said service module then checks to
determine if said user is authorized to receive telephone calls, if said user is authorized, said
service module connects said third party call to a customer interface device associated with

20  said user which , in turn, connects said third party call to a telephone device.

) 16. A system for providing video services to users in a shared antenna
complex, comprising:
video signal formatting means for receiving video channels from at least one
25  video channel provider and formatting a video signal by modulating said video channels to
different frequencies and combining said video channels modulated to different frequencies
into said video signal;
a service module in communication with said video formatting means and
adapted to provide said video services to a group of users in said shared antenna complex,
30  said service module comprising:
splitting means for receiving said video signal from said video
formatting means and splitting said video signal into a plurality of video signals, one
for each of said users of said group of users;

processing means for processing channel request from said users;
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) device communicates a user's video channel request to said processing means of said service
module, and wherein said processing means checks whether said user is authorized to receive
said requested video channel, and if said user is authorized, said processing means instructs
one of said channel formatting means to extract and transmit said requested video channel to

15 said customer interface device.

18. The system as recited in claim 16, wherein channel formatting means
further comprises decoder means for extracting said requested video channel from said video

signal and demodulating said video channel from its modulated frequency to baseband.

19. The system as recited in claim 18, wherein after said decoder means
demodulates said requested video channel to baseband, said decoder means then remodulates
said requested video channel to a predetermined frequency, and said channel formatting
means transmits said video channel at said predetermined frequency to said customer

25 interface device.

20.  The system as recited in claim 18, wherein said video channels in said
video signal comprise analog video channels, and said decoder means comprises an analog
receiver decoder, and wherein said analog video channels are scrambled before being

30 transmitted to said service module, and said service module includes descrambling means for

descrambling the scrambled analog video channels.

21.  The system as recited in claim 18, wherein said video channels in said

video signal comprise digitally compressed video channels, and said decoder means
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10  and transmit said requested pay-per-view video channel to said customer interface device.

23.  The system as recited in claim 16 further configured to provide
telephony services to said users, said service module further comprising telephony interface
means for connecting telephone calls between a telephony service provider and a telephone

15 connected to a customer interface device at a user’s site, wherein when a service request from
a user comprises a request to connect a telephone call from said user to another party having
telephone services or when a telephone call directed to said user is connected to said service
module from said telephony service provider, said processing means checks to determine
whether said user is authorized for telephony services, and if said user is authorized for

20 telephony services, said telephony interface means of said service module connects said

telephone call between said telephony service provider, and said user. '

24.  The system as recited in claim 16 further configured to provide

computer network connectivity services to said users, said service module further comprising
25  computer network interface means for connecting a computer connected to a customer

interface device at a user site to a computer network, wherein when a service request from a

user comprises a request to connect said computer at said user site to said computer network,

said processing means checks to determine whether said user is authorized for computer

network connectivity services, and if said user is authorized for said services, said computer
30  network interface means of said service module provides a data connection between said

network and said computer connected to said customer interface box.

25. A system for providing telecommunication services, including video,

telephony and computer network services to users, said system comprising:
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- formatting means adapted to receive one of said plurality of video signals, extract a
video channel from said one of said plurality of video signals, said video channel
15 being requested by one of said users, demodulate said video channel from its
modulated frequency to baseband, and transmit said video channel at said baseband
frequency to a customer interface device associated with said one of said users, said

customer interface device, in turn, transmitting said video channel to a video channel

view apparatus.
20
26.  The system as recited in claim 25, wherein said telecommunication
) signals from said headend system carries analog signals, digital signals, digitally compressed
signals, or any combination of analog, digital, and digitally compressed signals.
25 27.  The system as recited in claim 25, wherein channel formatting means

further comprises decoder means for extracting said requested video channel from said video

signal and demodulating said video channel from its modulated frequency to baseband.

28.  The system as recited in claim 27, wherein after said decoder means
30 demodulates said requested video channel to baseband, said decoder means then remodulates
said requested video channel to a predetermined frequency, and said channel formatting
means transmits said video channel at said predetermined frequency to said customer

interface device.
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comprises a digital receiver/decoder, and wherein said digitally compressed video channels

are encrypted by said headend system before being transmitted to said service modute, and
said service module includes decryption means for decrypting the encrypted digitally

15  compressed video channels.

32. The system as recited in claim 25, wherein said telecommunication
signals comprise telephony signals, and said service module further comprises telephony
interface means for connecting telephone calls between a telephony service provider and a
20 telephone connected to a customer interface device at a user's site, wherein when a service
request from a user comprises a request to connect a telephone call from said user to another
) party having telephone services, said processing means checks to determine if said user is
authorized for telephony services, and if said user is authorized for said telephony services,
said telephony interface means of said service module connects said user telephone call to
25  said headend system, which in turn, connects said user telephone call to said telephony

service provider, which in turn, connects said telephone call to said another party.

33.  The system as recited in claim 25, wherein said telecommunication
signals comprise computer data signals, and said service module further comprises computer
30 network interface means for connecting a computer connected to a customer interface device
at a user site to a computer network, wherein when a service request from a user comprises a
request to connect said computer at said user site to said computer network, said processing
means checks to determine if said user is authorized for computer network interface services,

and if said user is authorized for said services, said computer network interface means of said
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5  signals comprise forward path data signals, which may include one or more of telephony
signals, computer data signals, and information messaging signal, and wherein said forward
path data signals are transmitted from said service module to a customer interface device at a

‘user’s site at baseband.

10 35.  The system as recited in claim 25, wherein said telecommunication
) signals comprise forward path data signals, which may include one or more of telephony
l signals, computer data signals, and information messaging signal, and wherein said forward
path data signals are transmitted from said service module to a customer interface device at a
user’s site by modulating said forward path data signals to a frequency corresponding to a
15  channel frequency and transmitting said forward path data signals to said customer interface

device at said channel frequency.

36.  The system as recited in claim 25, wherein return path data signals
from said customer interface device may include one or more of telecommunication service
20  request signals, telephony signals, computer data signals, said information messaging signals,
and wherein said retumn path data signals are transmitted from said customer interface device
to said service module by modulating said return path data signals to a frequency
corresponding to a channel frequency and transmitting said return path data signals to said

service module at said channel frequency.

37. The system as recited in claim 25, wherein return path data signals from
said customer interface device may include one or more of teleccommunication service request
signals, telephony signals, computer data signals, said information messaging signals, and
wherein said return path data signals are transmitted from said customer interface device to

30 said service module by modulating said return path data signals to a frequency between about
4 MHz and about 40 MHz and transmitting said return path data signals to said service

module at said frequency.
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service module to said customer interface device.

39. A telecommunication system for providing telecommunication
services, including video, telephony and computer network services, to a group of end user
sites connected to a loop-through cable distribution sytem, comprising:

a headend system which provides said telecommunication services in the form
of telecommunication signals, said telecommunication signals comprising a video signal;

a service module in communication with said headend system and adapted to
receive said telecommunication signals from said headend system and provide said
telecommunication signals from said headend system to said group of end user sites, said
service module comprising;:

processing means for processing telecommunication service requests
from said end user sites;

splitting means for receiving said video signal from said headend
system and splitting said video signal into a plurality of video signals, one for each of
said end user sites;

channel formatting means for each of said end user sites, said channel
formatting means for receiving one of said plurality of video signals, extracting a
video channel from said one of said plurality of video signals, said video channel
being requested by one of said end user sites, demodulating said video channel from
its modulated frequency to baseband, and creating an output video channel for said
one of said end user sites by remodulating said video channel from baseband to a
predetermined frequency, said predetermined frequency being different for each of
said end user sites;

summing means for summing said output video channel] from each of
said channe] formatting means into a composite video signal comprising each of said

output video channels modulated to different frequencies;
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said composite video signal, creating an end user video signal; and
a customer interface device which receives said end user video signal and

transmits said end user video signal to a video signal viewing apparatus.

10 40.  The system as recited in claim 39, wherein channel formatting means
) further comprises decoder means for extracting said requested video channel from said video

signal and demodulating said video channel from its modulated frequency to baseband.

41.  The system as recited in claim 40, wherein after said decoder means
15 demodulates said requested video channel to baseband, said decoder means then remodulates

said requested video channel to said predetermined frequency.

42.  The system as recited in claim 39 comprising N end user sites and N
channe! formatting means, and wherein X=1 to N, such that channel formatting means X
20  modulates said output video signal for end user site X to a frequency associated associated

with channel M, wherein M=X+1.

43. The system as recited in claim 42, wherein end user site | is furthest

from said service module and end user site N is closest to said service module.

44,  The system as recited in claim 39, wherein said filter means comprises

a band pass fiiter.

45.  The system as recited in claim 39, wherein said telecommunication
30 signals comprise telephony signals, and said service module further comprises telephony
interface means for connecting telephone calls between a telephony service provider and a
telephone connected to a customer interface device at an end user site, wherein when a
service request from an end user site comprises a request to connect a telephone call from

said end user site to another party having telephone services, said processing means checks to
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10  at an end user site to a computer network, wherein when a service request from an end user
) site comprises a request to connect said computer at said end user site to said computer
network, said processing means checks to determine if said end user site is authorized for
computer network interface services, and if said end user site is authorized for said services,
said computer network interface means of said service module connects said computer
15  connected to said customer interface device to said headend system, which in tum, connects

said computer to said computer network.



