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Field O The Invention The present invention relates to a Unified

Access Platform (UAP) which is capable of providing tel ephone and high
speed data services in a nunberFieflddOff #hentInvereiidmop confi gurations.
Background O The |nvention . New t el ecormuni cati ons services such as

I nternet accessP@rRTBEPRG oveEndd By AL T orpaRi ERILTRE, Acress Fl@kfoym
demand *f ggadj olhsegeds! shparale %C%&%vi&&ﬁ@dtél@%héﬁeoéﬁgr hAgW S@leddes
such as digital television, which require special_high speed cdnnecCtions
from net #2%@ $8rViSPaehfed NMFRereof whistkereniechaddhi aPPons services
such as F@@#@ighg debgghony service (POTs) are at present the main source
of revenue tor~tel ephone conpani es. These services are typically provided
froma tel ephone central office to the residences over tw sted copper wre
pairs which in some cases haye.,been | far man ears, and in sone
cases have been recently up??/aé:d%?f°un£ e#ﬂ‘gﬁﬁa?fwﬂ‘#ﬁé t el ecommuni cati ons

network that ceeweetsezomdheplendaantsatvidds ceuén hbelaubgakitbalccess
resi dences is knomnogg t he iﬁfe s network or the_]local /| oop. The local |oop

t echnol oy ¢ sPEEPE 8&68% e GPRBANIRS: of PERPsLEdaWIFeWEEG demand

sone optigst hihBr sPpasdbaeit 4sRE laxdaE) 1Rr a8t 8oh0k ot 8kBRROPRWSEN Vi Ce.
To date there has been little deploynent of high speed digital data _
servi ces. SSHBCEE FUREr 85n diidaletR IR Gs Soredvitich seavises sperdnad thighy

type of Cgﬁﬁéélcgﬁhéc%gbﬁEC%ﬂdﬁﬂdéﬁﬁHkﬁénﬁﬁr@%sf&@ﬁéés@”ﬁo@%Q%&%'qg &0
“Access network equi pnent for tel econmmunications services nust be able to
support Pewkecenpnpésaidonsl sexy g uah eas oPLappoPldn@alephionyl service
sebrvi ces P WLl L@V y ve i 41 | | i es..1-

if o, (ﬁf@i‘&h. %%\ ﬁgnggtre%%l 1:t eclgﬂengtf%gr?gss o€e pz?gv%gjivﬁgﬂﬁi téf?&sf)ceeel(fp |°gr}et al
dat a ser\¢emBanaes.bedheseplserticasd drel tyleioatbyepsovikled drom a0 .
98/ 47251 . . PCT 8/07347. . Fi ber Coax
(HFQ) . Fi ber e PRoRRe SRR E A PO o5t %-]f%se%‘lli—)%ﬂéjg? FPYEF, é)&%ﬁ‘?&f OPRer
Digital SubserpbddrsLiwhdchARSL jscmel ddsves Mave ria¢enDini pahcBulfaer imaery Li ne
(VDSL) . g r | usion i,s that although all of these

t echnol og)(eeasr% I FH% %} %%E% (Laésalsne%pﬁoar?;ee ?%?‘r% nﬁr%%gn}:gxgu?gfﬁ‘n &si ness

obj ecti ves, thBhenperit pfoftheodaml exampiaiiadt onar nevhar dBakoWiRHe LIS

wi |l best y swi.tched w.reline jinfrastrutures based on FTTC, _ADSL
and VDSL %%’gﬁﬁg%’ggi gé.ntrari HR &R htehese?‘il?%%ré]?ﬁﬁsrﬁﬁégﬁplce&i S ERWY
ternms of asethengtbessdngtalarky of tHe Ist£PhDoEpW TRebEbWARN 11 t el ephone

central office and the residences, the nunper and type of honmes and their
di st ance ??%ﬂ??gggYeFépﬁg&;lxﬁﬁﬁéﬂ REMRELLY 9N sthgl BSEePAnSMeGFest wire

confi gur apabhs pf bbakomec bpalieg)l Wibdeb e HpthadredsEar tal keakhl itealdions and
all for telephone service. To, data there has been little
deployment of high speed digital data services. When used
herein, the term high speed data services refers to any type of
digital data service including Internet access and digital
video.
Access network equipment for telecommunications services
must be able to support POTs services as well as being able to
support new digital services which will eventually have high

penetration rates.

A number of technologies for providing high speed digital

data services have been explored and include wireless, Hybrid
T T '
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depl oynen‘posgégﬁzaﬁli 0os. It can also be the case that a centralp%]fjpﬁs'@é”ﬂ‘é{'y be
| ocated in an area which has both urban and suburban characteristics (e.g.

sone ol drapakt ERAk Qurdi Ngs: Hsr WebltRe-08¥WLNQuaINRg ,deval SRIENL S e-$Ond hat
a mxture_of FTTC, ADSL, and VDSL technol ogies are required. Present
sol uti ond$ FEEHY e AgvemedmistaldPi 9kt a hgSuPgRIEDedy drinan GARTF i and pie ¥y

i nvol ve Hhaﬁiggt%q@ﬂg%€§¥5§¥£§j ri pihBe (iBlsgghone central office to

transmt and receive'h ~data signals, an to convert the high speed
dat a signal s Ar@engnsdclenndglaseionri yparhad althongh dddseaf sihpse

conpatib 1 l4i,C 1.t ched Jel eco icati . PSTN) .
Sonet i negtécﬁh%gl? e%osrwtir%el dlﬂgt%n%eg%]é mggnggﬁges%ggg{sﬁlggﬂ%oéng%%nd t he
central bhbioesst lobjeqiiipresy flve mapositysodn taadyecepgadaiéldi gh speed
dat a si gpal [ i st.ed wire pair_nust.b laced r te fromthe central
of fice, Aa52ohbind MoRICImEAE Pleds VLT (BrBs BB Mt Y e R | shed by
putting aideline dalfrattarutharee bdsed oRaFTRC,eNDBL,NGirReNPHSL Ter mi nal

(RT) mhigh R%gxides anal og tel ephone service. For transm ssion over
the twi st&f €93&S-, the anal og tel ephone signal nust be conbined with

the high speededaiide the service areas are all dif¥erent in terms of
SUBSTI TUTE SHEET (RULE 26) _ . -t e C e
i the lengghggng,spiplity of the telephone wire between the

PCr US9810434photieddin t4&i NG £ H6. 9! £XQT thét rEQ%d‘é%%‘e%%”ocl%e% W £XQq 1 S
used to separate the signals again. In the presently use
conf i gur &¥YP8noinhemesuanst dhrers distaneeufremedhiendlaidinphpndecenehl o

convert pg or neelds ' d_da Is to f ased signals
conpat i bl eg\%\j@{eﬁ tﬁ% ét}bq%?‘csee%w%}g‘ﬂ%%gggl 8gh%§8%rlf%t%\?§rsckl;°q} hgefa@’é to depl oy
addi t i onkPchaelkegaf widdi preemptimbzett for médveepldcatiiomsanchd hel tent ral
office t t i_gh spee a a ications; the ed to have

Separ at e buoarery fo it ETILE TR REL B BBR G AR i speter et a
equi pnenpffige may beed daptektinmnah arphewbishahashdoaEmturbafdnge or

renote t i a SGId ber , residence tq conbine the .an
teIephongﬁgpggépsE%%#%ﬁﬁ%?%ﬁ%ﬁﬁ%pé%ﬂada?gmgiSﬁgl?Eﬂ#}QﬁikHQHiiéghﬁﬁb%ﬁk
out agai Wellnasddiew dwusiey edereylbpmentse, f semthae anatiogued ephorers) gnal
which in er i t he Ri speed digital data signal. There is the
need forkggéyssgr%w&hr{cea%%é)h Shibh EF8BA*ESa signals with digital

t el ephony si gBakseatd sgpansriadres at ¢ otivé Nnpdobileh SFeerk 1dater il Sl H0s
telephongaﬁkgn%L ﬁpich.can be.transni%ted gven twisted wire pair, froma

ter m nal “WRFch e8h SFe "iocaRt- 15 TRECLERt PARCIPE a8ddt itk ¥gripment Fip
these reahensellephoneeersnaryl tofhowe eof texhbhe ot e nalcate h tan Hsesiged
in both tthcentral office or in the field, and which can generate the

anal og t 8F h8AE&i GnalPehd i PP EpeRdtREt highgﬁayee&n GRtd i pugtiom a

card. |npadideti based BEYHAIONL] ranePPELL BObhEaA! KRRl WQirfish SNl th

conbi ned ﬁnth g&gh speed data signals in the access networK I s required.
~ the Pu c Switched Teleécommunications Network (PSTN).

Sometimes, because of the distance between the subscriber
residence and the central office, the equipment for
transmission and reception of high speed data signals over
twisted wire pair must be placed remote from the central
office, and closer to the subscriber residence. This can be
accomplished by putting a device called a channel bank near an
existing Remote Terminal (RT) which provides analog telephone
service.

For transmission over the twisted wire pair, the analog

telephone signal must be combined with the high speed data

2.
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PCTr UsS98107347 Summary OF The I nvention In a
first ensdgnegntusiingh apdipldnca.andtt shephresidangml sa adéplesorved ased
br oadband-digifal. Jerdnal y ﬁgg cgggkged into a cell based signal which is
transpor ted 8 AT access T |pFex r-"At the access multiplexor an anal og
phone signal iIn ghreermteskently Gsedt confégmretisand aumgheospepdobakassiagral
is generated on a second. |inecard. Anal.oq tel ephone service is vi ded
over a1 ErGe el TR a0Re " EPs N S0 HeTPE R SHF KRS cpEeaBid: hased
service high epeieil dates 8igraDBAtbWETand WasedaIgiDP €8Rp&tible whRhan

al ter nat e _enbodi_nent hj speed_data and tel ephony signals are received at
a broadbih§ BAURYLH %’r‘?ﬁ%‘a , L8 LBPRORS H@&“ﬁ%ﬁﬁ Fhemeedskq SPBAAY which

i's transpeied dral WaSepasat 8ghepment! Sn MAPGHE! CARNOPE $EEXLSBN find
provided to a subscriber |ocati'on over a twisted wire pair fromthe first
t er mi nal thghiqantyiagh ebbbae dhpasyppeirtesher digho\arked tdaktasapphdcations:
subscri bghd ecald f t d ' e[, Le t he
present inventi onq.irbs lﬁ‘g& a%????gelzeocp%t e sar}-'eﬂ fgr%’loéergh%}ﬁ% g%ggﬁlhgkyspeed
dat a ser ¢mdPmerdmandimgye spredaddtiloegiderientan anwd eslse nmeedpEexor. The

anal og tel i peed t i I e generated_on_the.linecard
and corrb;aer’fg: usi ngah}g%ﬁlé?(ofg% }iﬂgt %ee%}:géﬁdz)ﬁf?&c% i CE?I\?}?ES GepitaRgt pod
used to $dgarsathscticoenateygidehephtoe camibimegitspeaath Hog at el gphbae An
alternate,. | nent,. for si t aneous del.iver f tel ephone service anpd

hi gh spe%d'%q‘gé Eﬂ{% %é%ebg%lé‘ 3PRE hdég:@e&-ldé}a;%iifh‘gls%?aﬁﬂtﬁc& gm back
mul ti pl exoort \stgacin cah sadéigidhgi thkrieepiags e atdiofe of rémetnaabag1bgl ephone
si gnal . }%ﬁéﬂ h speed d taPsiﬂnal is sent fromthe access nultiplexor to
the resi d€nc ﬁkﬂﬁﬁ%&%?? cERYFRgLIBESELE TGS atidte £ Bikgh ogPeefephgafal

si gnal awata ansgridls. t he hi gh speed data signal to the appropriate termna
‘equi pnent . The conbi ned transport of digital telephony signals and

hi gh speed datd&EGnt sthe Beed| FoFa8e§YALFAE MtEusCan ;#_Bbi ReNbdeh( ATV

_L?rnat praﬁﬁdeté|§¥@ﬁ&£sdﬁE£BYHEgﬁtQﬁ &Qﬁﬁ?H&%? signals and generate

. . . SUBSTTI UTE SHEET (RULE 26
a combined high speed data and analog telephone signal which

can be transmitted over twisted wire pair from a terminal which
can be located in the central office or remotely.

For these reasons it is necessary to have a flexible
terminal which can be used in both the central office or in the
field, and which can generate the analog telephone signal and
high speed data signal on a single plug-in card. In addition, a
means of transporting traditional voice signals combined with

high speed data signals in the access network is required.
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equi pnent and the ability to sinultaneously support traditional

t el ephone services as wel | asuewaRE ol diRét Bhvdatdoner Vi Ces. The
access equi pnent can be configured such that anal og t el ephone service

can be provi dé@ fo IddieremRedinantnkigh spgesydasia cnd | sebepbanyihi | e

si mul t angquslay P13 didie @ at a seaxassnrdqd&%ﬁ%%ll b@é%ﬂ? 2 dhferent
geogr aphic "l ocation, all from one service attorm IC% has "tel ephone
and dat acombinegt diftr e . cahe basedt signapr ohiigh d sritcaispervedetooanr

di f ferent, JogR | of LSke s Yo I ge) b) es

for flex%ble EfS@?%P&ﬁgﬁggﬁf S%%n%gésgcg%g%bﬁ%%ﬁfgﬁﬁﬁé?-AE an%%%gg#hgﬁ%
dat a seriigealf drs tgensrmted opnogefiastalieeranfd, and dx dpighbspeedddata
whi | e maintai.nfi the ability fo_tran re . tyaditiopal analo
telephonfqgﬁgﬁaﬁ%Ié%?égﬁé%ée%ﬁp e§?8§§ﬁy&lnec%ﬁéﬁmnﬁqiﬁ%%.gefepgone The
acconpanysieny idreaviisngsrowided averi acfipstatedstedindire paiprdréppsablef

t he specifi.catiqn, ,illustrat he enbodi nents of ) he present invention
and, tog&tH Jish R d%%%?‘?p%?gﬂ Seryice is tﬁf%mea‘% PY#E BrPREPPHes of
the inventiGted wire paitndtbg daBnengs: FIG 1l illustrates a
fiber-to-the-curb access systemw th coaxi al drop cabl es;

FIG 2 illustrd & 2¥58xhate-enbodipgnichdgh spaadndata and telgahensy

used in thHenEay darcard@sivdd SEshrbbBhbBane dMigia1 termﬂﬁ{:]f, aQHg

t el ephony signal s;, FIG 3 illustrates a fiber-to-the-curb access
syst em wiPined tgtq & Gflb Paspddpdpnadombich & cotarsperhedi hg &wo
gateway, separate té?ﬂ%néhé!|N§£i3?eEeFQEH@Hé”éé¥J'8@'f§.$ﬂ§v?88& pged for
the delivery of anal og tel ephone sffgnals”in conjunétlon Wi hi"gh
speed dats@bsicgidier location owegp aStwhibted: atisge paisstEnomntiki Ehrshe

Uni ver salg «36{i\H=0€ ; P rd S ' tnigc Digital
Subscri ber * Loggkiégg{?&?r%ﬁé%qasé%% tseec%ﬁ}nilcg%eg{% I‘%VJI' %da l Sg

t el ephonéecond gvwbsanibepekocatianséreinceéhe second tedhinab.illustrates a
system in whi g Jdies U ryjge C | tiplexpr is, used with
Very high speed Dgy%iﬁég%é@é g@ ¥h& presed%(¥§¥%g4ﬁon 18 gﬁe gplilgywko
SUBSTI TUPECSHEET R 253lephone and high sp@<3BEA2blservices from a

PCTUS98/ Q4 | be (VDS ransm ssian techni ques, to_provi de
anal og tg¥2%ﬁ53é§an§ H#ghi%%%g%ddéﬁggée%gggﬁi RRES %foﬁ‘ilfﬁgt?gFgggthe
use of twiedtephhonier arphihidhrspaéedddatai bignerl sofadd gieseeetedaba 8REVI CeS

ot i ve neASHEh A0 SOATY O PARS! RoSaPIENaRn | i ofoR SRelfERaCdare

active nétwork interfta Vi
servi ces riecetiivimesiigelnmeor is ubef t8 skpaviatal ahd hehaps§apetaphone and

configur%&b%ps'%édﬂaata signals.

An alternate embodiment for simultaneous delivery of
telephone service and high speed data is to generate a high
speed data signal at an access multiplexor which contains a
digital representation of the analog telephone signal. The high
speed data signal is sent from the access multiplexor to the
residence, where a receiving device generates an analog
telephony signal and transmits the high speed data signal to
the appropriate terminal equipment.

The combined transport of digital telephony signals and
high speed data signals in a cell based Asynchronous Transport
Mode (ATM) format allows for flexible deployment of the access

SUBSTITUTE SHEET (RULE 26)
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USAM WoFs}G 10 illustrates the architecture of the USAM FIG 11A
illustrates the  USAM | inecard for xDSL applications using network powering;
FI G 11B edquipmentegnchdhaNab iflort w sy sypmleaneenslm isvpRTEtngr e pblvkenad;

t I
FIC. 126 LhLushnbesgsla ddid isperd | i Sko"anieal ons st o] pegl
| ocal poweri ngThe accglsG eiffApndnistcan dset bendagusede mmckilrNM et | anat ogt

for cells t.0 13B.ill.ustrates the
downst r eals Li\%%p‘?’l ?(grvr%ae 1t1:or !} ;gr? S@%?hEOBﬁﬁbggr S IBNG brottisam

FIG 14A gébygsapatiealt nmcﬁmxﬂwhﬁ@rsMhlstA&hebuegyé lmv:malric_lq }‘dmtirat : for
transm ssions.fromthe, BDT t he, BNU or illustrates
the TDM sBGFEAES K8 ﬁ"&ﬁéﬁr%%a’ﬂbian fgereﬁFegefﬁéé‘iHhﬁfst CfSIPRe FHM
segment Vioh BRRPiseGVidd platfﬂrﬁwﬂ-ﬁch' hhysteaephdne attaﬁl&a@l\/l bl ock
gagg$?TLﬂEg§FEE?CF§ULquﬁ ability to prov1dg asmix oﬂ;serv1ces over -

.+, diffBrent types and lengths of twisted wire pair drop cable
REPLACEMENT SHEET ¥ g - 2OCNT

2" 1 allows for flexilpe previgkeringtpénservices. Combining voice,
O The PrgigebedRabedivie sterv ces f@r%f&ﬁéﬁiggﬁ%rprogeq{re%ae@ g#nggt of
the invention illustrated 1n e draw ngs, specific tern1no|og W

used for dﬁ@Pséﬁblemﬁdmatwh1}EWBwemtaihengnthntah1hx;%¥no|tr&m?pd§t?hbe
n 00 a
limted t f&ﬁftigﬁ%lf Iﬁ%at&%ﬁ$f?%§#.ﬁ ?gngﬂg h I§1ot’t0 T uc;n.g ARt sﬁ a

o
each Specl terminc equl va ent S V\Ihl C%

sim | ar naaaempildsheconpl i sh a sinmlar purpose. Wth reference to the

of "t he'pr esent 15, Bec Rl i JeAUAYST dRiel B3 inalatedPER" 2hd®
Fi ber -t o- fbemCar pafETE® thet vepécifiodt Lonyaliilaustdeie ahd redhedimehtdenee

190 are cgﬂnected t% t.he P lec gwgtched Tgleco nleetufns Net wor k (PSTN)
100 or

présent inven ition together wi escription serve
to explain the principles of the invention.

In the drawings:

FIG. 1 illustrates a fiber-to-the-curb access system with
coaxial drop cables; _

FIG. 2 illustrates a fiber-to~the-curb access system with
a gateway used in the residence for the distribution of video,
data and telephony signals;

- FIG. 3 illustrates a fiber-to-the-curb access system with
twisted wire pair drop cable to a residence having a gateway;

FIG. 4 illustrates the prior art which has been used for
the delivery.of analog telephone signals in conjunction with
high speed data signals;

FIG. 5 illustrates a system in which the Universal Service
Access Multiplexor is used with Asymmetric Digital Subscriber
Loop (ADSL) transmission techniques to provide analog telephone
and high speed data services;

FIG. 6 illustrates a system in which the Universal Service

Access Multiplexor is used with Very high speed Digital
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Asynchr o072 st er Mode (ATM network 110. The devices i PEHESBOBYence

190 can include tel ephone 194, television (TV) 199 with a television

set-top d@8sc£opBHt Bboi t(RrDNehWaidarsM e d 868 gééﬂnﬁ.%‘h@)s 131lpr3Rd 42 em ses

Interface Device (PID)196 connected to a tel ephone The FTTC

net wor k 2nalRgrBesarhane endlhmssngﬁ%cﬁm%tﬁﬁgvacsﬁ@adband Di gi t al

Term nal 130 #oathe PSTNoRAR el AEMIES ok kedd0rodG BSTIAR0T 0y anfce
ards bo nt

103 is specified by stan and 1 are specifi

Bel | cor edEperiputiaonons hﬁzghsm@atarmwmoesosm (ahe@elﬁ\ixﬂe@mBOB The
BDT 130 can rgc I S. 8l r rivate
non-sw t ched %ﬁ%ng %%\ti\%grﬂ%%%e%]g%%h\ﬂéega £, 8{9 iggewgggpﬁe%ﬁq eted
Wi re paimstearkyingeb$atesidgivdlcs f@:rr difie cdl strbbusioar by lmggGCs’i‘)e&ml cal
signal s ;I;he.i nt er.fa%%&to t he, ATM net wor k- BDT interface 113 can be
reali zeddug % -t e ol t - ff(,slﬂﬁﬂcc%ﬂ interfaces carrying ATMcells. In
a preferred erbedi penl luBREaL3G e tvecKXhil2dsl beeadsgairaRains o Vi
rjeive s@g&?[ s carrying ATMcells,. 4nd one C+2c interactive port; hich
rec& s nsmts signals.

REPLACEMVENT SHEET 10 il1ABtelat@ntHenagenerécsysber( ENG ykad; connected
to BDT 130 and_forns_part of the El enent Managenent L yer (EI\/L) which is
used to provi$f8n sépviddasiratesuithe S lheerard ferwsDSL in the
central #bbigeauhisng LaenBORkiRIS ddlfgfily; in the field, or in the

resi dences. The EMS151 is software based and can be run on a personal
conputer in wWhi€h ¢ABeijldugtimatagsdra AWED BEFr 13DShndprphd cagsorisatussiing
access ngEMWRSKk egdiBRERYy connected to it, or can be run on a workstation to
support nultiple BDIs aid access networ ks : Br oadband Network Units
(BNUs) 140 arEWoc&?édlﬂ-llwsmasZ@a/lw &AM ahiinecerdofinectx®$Lt o BDT 130 vi a
opti cal rmat which is simlar to the
Synchronagpf{féégo Bnggé'gl %é%o&r% are transmtted to and from each
BNU 140 over BpEicaPBf iBdusitt@tats theatANDD 55 WDES. appld catdiels atsing
enbodi mepy . 9pt ﬁ\%rgh er 160 is a single- node fiber and a dual wavel ength
transm ssion sthene 1s’used to comuni cate between BNU 140 and BDT 130. In
an alternate Eﬁ@odiﬁanulausmrglt@wm edgiis scoaneATN veed ifdratcEdow
reflecti o e romt nsm ssi on and reception on
one fi be(\r'léiys f?g\ﬁ{ g)%y Cnt ref} U%WU) 145 in BNU 140 generates
an anal og Pl aFhGQO M3Eehé;llus|t3ta(dé@Ts:)h§|cgjmhsu\he§ﬂn AFMt E@NIPFrRhtt Edhe
resi denc 0 via a_tw d wr drop.cabl e 180. At the residence 190
a Netvvor'g 1%12? e#%%‘etés Fb (:ﬁl 5?‘%%‘{%%‘?“ for high-voltage protection
and serves asFIGe Lsnehilacetandederotccatimd PovOLibAt Mﬁ@'&lb*l%}él‘ﬂgﬂﬁ%m re
pair dro ?fﬁb%s 180 nd the inside twisted wre galrs . In a preferred

enbodi ne Ratg ﬂEr S22 SPEPS ignghf KO oFhej D'F'e§Pd§ﬁ@e§N119@r LA

having a sepaFage l%siﬁdu‘@t&%ﬂé@ reHd Omwaé)é?méﬁg EHHE%&hﬁQﬂ @sBNU 140.
As shown in FIG 1, a Broadband Interface Unit (BIU) 150 is located in BNU
140 and BRI s broadband signal's which contain video, data and voice

i nformation. B¢, 159crmpdubates téat &wt@wnsé?{meﬁerw& 9nﬁka ARy ¢ &he
data over a Cﬁgm al drogﬂcabl e 170 to a split , an r1nsi

coaxial Wiri 17435t o ILpuSEE@tEss the tk??es#%sTHMnbéOESODSO mappn.ng
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8. In a preferred enbodi mnent 64 BNUs 140 are served by
BDT 130. Each BNU serves 8 resipences 190: [n an alternate
enbodi nent, each BNU 140 servedPeiailed Rasesiptdon As shown in

FIG 1, each device connect g ? &Rﬁ%ggﬁkggég% Emb éE% Ll wiring 171 will
iC es

require an interface sub-syS pr ovi or the conversion of
the signal fromthe format on the inside-coaxial wring 171 to the

service |nterface requj.red the termn ui p whi ch can be a
el ephone 1641 SSHUEIRY o RBSECEERHy EBOOHMaRt AL delve convEREgon
preferred)iustadded Btthé N@r&hbPnd89 epeicadtic tHdmnihylS§9nwiliLt bl exsrd

i nformation carried on the inside coaxial wiring 171 and generates a
tel ephondodi el SRt LFLahi tH -t cHEPRIRE 150e invepkionr i§, Nofke

tel evisi qpS8lgdPR oL Ko CPi'&(fEé& ’ébgghé' sPedbGic tSpPats 5Q1aBrkey %lngpal S
conpatible with TV 199. The NI C car generates a conputer conpatib
signal. it is t°Ibﬁt%ﬁﬁ%y%t@ﬁdltha§tE&F@d39¢4iﬁac]ﬁeamhbnﬁéuﬂeﬁn@éﬂface

Devi ce ('%' % m?Q H?cf(m' gge‘%fat.feesn{’ea[‘%euffPPa?tmﬁnne‘émct 's
known in ustr as t e ne mar cat i'on poin he
dellverya@mdmﬂkﬂﬁhwq'semulaesphkﬁbﬁ&B is a paSS|ve devi ce whose

princi pal fun af & I| ratect.i on. an the. abilit

t r oubl eshoot tlégﬂe ?ﬁe% FPO&P%ggfgwﬁﬁﬁﬁtn%n ge%ﬁr%;teFEShﬁﬂgg&Qi'to
the tw stwtongle Yaiin obmptmebllarmﬁhtao appardahey hiethé presegtprobl ens
exi st on .the n5|de t ste Wi r.e pairs 181. FIG 2 illustrates
t he use(ﬁnziﬁf Sthogsher at e signal s conpatible with the

devices in theﬂﬂﬂﬁﬂ ﬂW&@htﬁaEes a @Qb@@uﬁuiﬁkb4¢wx@atpm@¢)ZQQthzﬁrﬁﬂde
tw sted mnre}Palrs |nS|dchoaX|aI cabl e mnrlng 210 and a

splitter "F ﬂ?erwusc%%m%?ohnt& h&esddancs 120 nage aenagc&ed to the

gatewayfﬂﬂbﬂﬁdHSWLtcE@@n?élééamﬁﬁﬁiddﬁﬂahé'Nétﬁﬁﬁﬁe(PgﬂN?”@@@'%&nt I's
coaxi al A direct conpection to a television can be nmade using a

gat eway- @éﬁﬁﬁ@ﬁQﬂP%%ﬁ%éﬁFFSﬁrZUQdewHF@N)|WQ¥W9%#e¥¥%d Theedpgdiotentint s a
four COW$H3(¥éé¥&%&béaIQN'EgnaﬂnélﬁﬁgeQelepH%ﬁgwﬂ94Th@egéglgﬁo% Q@Rﬁ“ﬁy

200 reduce the nunber of devices requiréd I n the residence 190 t
i nt er f acd Petiideh 2 Heebevigion set-top 198, computer with Netwqyk

network abftdithdercdral (R96)PIDR, LRE WHM d& O fLPRaddIpelglphone 194,

and conputer 193. [Ustrates a FI1C nefwork which relies on
twi sted WED)PR¢ eprpeetedetol80tedepbanenfl Tbaxi al drop cables 170. This

enbodi ent i s FHEMPEAD! AePNBRK! 118503t A BHiE 101 {QoLRS! BY) AR Ing

drop cabl es from BNUs 14 to residence
Uni ver sala Saroadangd ctgitalt Tprmiornl( USAVtB4the sP$Tidaled andt BFMser vi ng

oo dag hageSARNERs ©4 $Re PPRTRIBDY 3n e 110F"1 4 %Fpe bl LR HIPUM 350
standards bodies, and in the US are specified by Bellcore
specifications TR-TSY-000008, TR-NWT-000057 or GR-NWT-000303.
The BDT 130 can also recei;e special services signals from
private or non-switched public networks. The physical
interface to the PSTN is twisted wire pairs carrying DS-1
signals, or optical fibers carrying OC-3 optical signals.

The intgrface to the ATM network-BDT interface 113 can be
~realized using an OC-3 or OC-12c optical interfaces carrying
ATM cells. In a preferred embbdiment, BDT 100 has two 0OC-12c
broadcast ports, which receive signals carrying ATM cells, and

one OC-12c interactive port which receives and transmits
signals.
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the trand¥PI8 B8 of hi gh-speed digital data over the tw steé’%"%sés’gé’i‘r' drop

cable 180 to and fromresidence 190. Wien used herein, the term xDSL refers
to any one of ahhelbwestethaviaenedit sirgiéml (BMBSLEDDES lconmm eatats s BN
techni ques _includi ng H gh Speed Digital Subscriber Loop, As ric .Ogital
Subscri béPOL8BE, T9&ERF RPJIF Sedd'D : ir&?n‘éu@%ws@?f‘%o?r&,ﬁ%ma&‘?_

Di gital $Ybggehbeb beeRdsAorOidiaivisdds | afdt ®hEipRlent! enpaile tFEIGM SSi on

t echni ques. Such transm ssion techni ques are know to those skilled in the

art. ThengbBRTkpdém 3be cemtaals aHeles rebereythrdBodr MY & d YAt et
signal wahehegaldhbe ol aRSIErd Gb OMRInddE. L 1ha! BsWIBR RY Isdiih Kalbes a0,

and whi ch can receive high speed digital signals transmtted from gateway
200 or oehdr cdavbeegugoPied EnsPNEk SABBBERBeinnhishk case itrwgllti onal

anal og t e si ; Ined, with; di,gibale S f ;
franam s SUERES oRe B JUE SREOEE kPR FEA, aRCkRs ARy (Shuipment
t he anal conhelceidorn® ditghalr feaymbderangonad woghksitatitne tmjseppgriof xDSL

transm ssiqn.technjques | eave the I oi ce portion of the spectrum
(from apﬁ‘n‘:l n ee{gypq“foéqsgaﬁ%c%ﬁ%dggﬁ”z@g]ﬁ%di sturbed. The anal og tel ephone
signal, once Sapaddaed Netwerly UhDtsalBNusq ddgnalre iloddtedpactthen is
sent to tel ephone 194 over the inside | st e pairs 181. .. The
gl tal SEITARG A A AR orORRCERS R DB o0 S @P L oFbFF om
separ at e 1.t @idiaINdIdrid1£rinbd forimhe gatienay s2@Amiliner otd ety serves
as the interface to the

fovi tos ByPahE araaiTa b HRFaErhy (RO ofoFmetoRTRd L AHENLERBR: b

193, and aaddiftiaademongs 19der optiBa1CEAbed! 1¥ddtCen Coatd goiE aL 59N
illustrated in FIG 3 includes a Universal Service Access Miltipl exor

Central MB/isce Ty A RASTUSId campodimensnarEical &iior 150 \ia a sEpwie-
OOT- BOT GRAREGIY 3% N4 | JadePERGER! eafRAUITN dondfle TS3sed to

signal"transmtted over a twsted wire pair. The PSTN-USAM COT interface
303 i s ofemFunipatRhetreer BliVi1468 pRdePPIcdASO-ndrudh@iremate00008,

TR- NWIT- Omi%erﬁﬁéi\“&gjﬁfpéov@avgf@n#gﬁ%%ﬁziJ'ehssécbeiﬁ a1 8gchapi cal

configuration as t| 340 In ter power supplies and common control
cards, butef@rtitHe v aerporerhs sapponsetnwitst d¢ nititte Yransmhseieacasdio t he

PSTN (i ngldgding I5-Jdn idier£ases) and cards which support STS3c transmi ssion
over tw ste IJvﬂ{\%’re p%qr or ?ﬁe USAM COT- BDT connection 325. A Channel

Bank (CB) 322 A STeldlephamedinherfiaceednisl (§IUlcd 4% icorBitiet14pegenrsates
o the acteendR E e 1d ' S08 B PeAs s At 2 5 ¢ e
pref err edmrERbneed , t¢ Meh&€Br&SARLACE 200NTUE @n Be(sted Wibtespghal droper
ot e IS PAG,  uy ol RaUTEERRET 20D LRSS RELERRL R TBRIREE, .
gat eway 2ID)n 1§ pesvikdesefdfOhbght-keltayre ginore diet ovecand/Sdk 848 and t he
deViCES(¥hér¥%éE¥fg§g égdtggmgggggggﬁepg%%t between the twisted wire
pair drop cable 180 and the inside twisted.ﬂire pairs 181. In a
preferred embodiment TIU 145 generates POTs signals for six
residences 190, each having a separate twisted wire pair drop
cable 180 connected to BNU 140.
As shown in FIG. 1, a Broadband Interface Unit (BIU) 150
is located in BNU 140 and generates broadband signals which
contain video, data and voice information. BIU 150 modulates
data onto an RF carrier and transmits the data over a coaxial
drop cable 170 to a splitter 177, and over inside coaxial

wiring 171 to the devices in the residence 190.
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The subscriber network may be conprised of coaxial cable and a splitter,

twsted wire pairs, or any conbination thereof. Al t hough FIG 2 and

FIG 3 illustrbifedtRECararsy epbodisesnteq B 1AB Prei s§raesa kyf an BDT

resi dencei 390, phbR BRUCYRYVRAN shecaaRibd N4de DAACHRNG) deibrldits Oar age,

in awring closet, on an outside wall of the residence 190, in the attic,

or in anyempogdh@entyi agchpBiEs 14Poseamesi dib | xraidencegall®Bay 200 wil |

require a hardgpe | ogu and c n . Whi ver | ar.ger.
Fenper at ur o oige PRa ERoE2Ciods PRI UhLCR, EOnIBEE e B0, bpe il e
resi dencecd®®ial¥ewhningged 7lowiddveleguinge dn interfachasdbreysaril G ESs

and sel ecting. Lhenperature ¢ conmponents are known t hose skil]ed in the
art. &:Eﬁfeﬁ ?P?u§§‘?af:8§“’§§§tlé’rﬂ ﬁ"ihﬁf%c?h?%§&m%?8ﬁ ﬁg\?e PSRt ed to
provi de htlgé spstdedabaxdelvivdeingvarleicting seroied inree RIS MRIVOFES.
In these s s£ ns,a_Host .Digital Termnal . (HDT) 422 is_connected to the
PSTN 100 %Y a0 SCEMLRR e SHiipmen 3 W hi I PR i BeFeiBphoReRd Ak e

Term nal {&T@viddohs19o9neesipedelry die Jtilet2fevi8eONEnok g%efe%té&a'
fibers 160.. An analoghPOTs inecard 432 is |located in RT 430 and can

provi de aFPSYLPEREphERE BP\ilods erfdachStiatRe sdiplsbonapydsipkexsad
12,000 ftinformatASnSBawRied BnGtnd i%i‘ii@'@&a%’%ﬁ Meﬁﬁgr <i.7‘i3%q%§n be

| ocat ed directlé in HDT 422 to provide anal og t phone sérvice
resi dence$eRBrahedra WelrPhone Gdgnel gsmpaieilbbé ephbhetedephone df%4 ce or

remote stsueiUa8ly, the tB%eFiSHIEE M Rd]! ér?%gggke?ﬁggbééahs\E&ﬁ?d on

the provisioning of telephone service to “subscr &rational and
Support S§s9Rads(tespnalodcsigacilsd compaibil® withpBWt 194si & haendi T veancd d

teIephonegégéygggg}a?ﬁ%mgggﬁrn%% %%%§¥g éiﬁﬁ%%ed hi gh speed data

servi ces. I'tiona Spe fa services, the
traditional approtibR Bastewmendliluskiratiexk ioveF1G@y BguapNentolrk It ficce

t hose seryj F . gkl Ust rat the u of ADSL _Channel Ban ( ADSL
ooy 414 ShVERe A NTDH 183, 43 REREAL R N 405 et FaRLCB8ER G =t
servi ces. what ADSLk@Bwaldnwithle dmcaSSiry raxerh850e tadrkedafidedarti dhgoint .
central |.C a : s data. signals into an | pter-Networking Unit

(1 NU) 408&\% ‘gﬂet ggéé%ggt 8(‘1'5}"6&%9?%&% &?%‘F’ec?izp?‘gél {19[3'?&% Re PRSSH 6

| nt er net dévibtecwhofbPprpaciend dmthcadapis dihen { §hthiagsprotiednt ih tdid
PSTN 100 in_ a conpati bl e for mat ch as frame relay, or swtched
nultinega%ﬁ? %§$%E%¥rSBC%F°8E1§ﬁ%F@ﬁe§ nekwer e?¥i63¥08é8§u§@qﬂﬁ9ﬁiﬁﬁ
410 does mobtasuppephohegh9gpeed tthat awistiad GeSre pSEPAHALE QMR a8oldZ i S
used to qgnfigﬁre thg | NU, 400 agﬂ provision data services. Referringb to
the upper®PortioRCof LFFETLRT RIPPIEMSyRNISE 9B JFaReiDeidss twd st esk wiskal in
ADSL CB 4d4ite 18ansmt high 12.

FIG. 2 illustrates the use of a gateway 200 to generate
signals compatible with the devices in the home, which are
connected to the gateway 200 via inside twisted wire pairs 181
or inside coaxial cable wiring 210 and a splitter 177. The
connection to the splitter is made using a gateway-splitter
connection 210, which in a preferred embodiment is coaxial
cable. A direct connection to a television can be made using a
gateway-television connection 205, which in a preferred
embodiment is a four conductor cable carrying an S-video
signal.

The use of a gateway 200 can reduce the number of devices
required in the residence 190 to interface between the access

This Sheet Has Been Replaced 9.

R

. THIS SHEET HAS BEEN
SUBSTITUTE SHEET (RULE 26) REPLACED




- PCT/USY98/07347
speed daMO¥4Rals over an optical fiber 160 to an ADSL CB 414 Tocated in

the local |oop, renote fromthe ce tral office. The ADSL CB 414 in the

| ocal | oQPe%&Pk Pendi OERE el PRAAaL NEqRIpARAL anttlaiding tséDevils pbrx1DBlter
418 is used to conbi ne the anal o% tel ephony signal wth the high speed data
si gnal . tekere®entddsi §REI SORPELEraddsit ted over twisted wire pair drop

cabl e 180 to ﬁIéUb?%k?ﬁét%@@sdbp'ﬁ%d ilelteyo A2 Qe hr SEDES abRS tivhe thidgh
speed data signal fromthe anal og t el ephony signal . The | ower _partion

of FIG wite¢|pairadeepheabheghlipedasisas @ sratiahs@roPeaaPLiem adCaDsL
CBint I tcal ' [ ffdc BeEiber £olhe

hi gh spgg%'{%a%gﬁgggrﬁgﬁg ggjgngrggflggggg'ex L ngggn%%S%oigeﬁlf?g%sm ttedtgver
tw st ed imstaphi cod28allodaopi wabdiese fitiqn BNUS 140 #asremidanesfbirAEs t he
hi gh speed daja sjgnal .w t he, anal h | gpna r :

anal og POTs | ﬁe8§88n4§?. ﬁé ?dm% r?g%v'tselqg%gl S %rr%i(?ga}?\g%gtggeghggégatev%agt ed
Wi re pai (UShMp 84Dl ¢s180cated dmne theceieusdired dieay esndehsecofbectiedr &oa

subscri ber _si di.pl ex filter..420 rate 1 hi gh_sp . Slgn rom
t he anal ﬁéTt iggpﬂéﬁyogitéﬁé . f’f‘lk?grhiﬁgiﬁs?géd‘ af“@?%’ﬂa gsagggﬁ%gﬁ%m%lﬁged
over thethgstgankiiskgdnWofe igh-spktk tdiglitvalegdata dherr ehedendstedhil e
t he anal og tel ephony signal is transn‘itte&to t el ephone FIG, 5

i |1 ust r atéZeoRB1EnHEAPMERL16r 18 o Ancht oM eFR 7 HACROR %Bﬁiﬂ 4bsg ¥5E4 hi gh
speed dahagraRf,Vehee ta@hV ixeRe, Irdias DUy a6rESSE NehuotkviBkal @ife | N
this architecture, a BDT 130 is connected to an ATM network 11Q via opti cal
fibers 1B8igsPAgitpd AMMSERiRAN-1BOP |HEanyBLesionateghRiaras daGSHING to
the PSTNHH:%Q ?‘:F@eﬁpb'i%ﬁltafﬂ BRIsS chOB AN A4 St RV IE B rPRI BEgd231Using the
PSTN-BDT interfTaces 103 previously described ATX/I TDM description. An EMS
151 whi cRubsasibes doop .cHfrn dridiorard sPigi bl z8uberE 1Dt WROP ralRahRs
for the LS Lani :Qf_ 1t rqalidAd t ho el L WS8R M s (SS
410 suppggt8 Eltti h’g ;1))?'%\/llql’sai10nsfﬁri?ggdo#L t rradﬁc?%'naﬁ@ft e 1'elp o%%ﬁgérg\%i g@?,ﬁ\éae%%als%he
OSS: 410 peigptizaasrEns ithl tadhovisnies . neSuskr vransnigshonpteshsiiones faxsn
the GSS using,.fl.owthr . . sionin :

13. ﬂlgw to QthS%t hs:aﬂclg';]%]allq{ %%cée)ﬂéi ggh%f xPﬁIé' rrﬁlgtdf/evronr l?soi r?olﬂtél’on,s a
USAM COTthe thecUdrttnyaland fsafewdiSAM Cesyat80acangbe lusdd cho damt dref ace

t el ephony _si lL.s fyom TR TSY-000 - - 000 or - 00

interf ac)ég%})‘rgg\gitgggr g’ﬁ’ e-aERptE% itgylossp%% i%—%%%?gorggz{a 3 E;eg% 023%%%?hi S is
acconpl i shédhbyraneceioding tHigylsi spedd digiteal TRiG08 )l sTRrABAM A G308
formats transm.t over_twisted wre pairs 42 AM - 530,

br oom ngRtavRY (A0 B oS RS dohhacted Bh, PRENS BRI o e
to BDT laetonatk.twi sted wire pairs 423 using a STS3c format. In this way

t he BDT can be, us to handl e signal s from additional networks. .

addi tronar 1y, TrRsRd iRt as Tl S F LG RoRe 2esr SRUBA RS Yy the
typi cal | dik@ftarlr ed dnalas fepattaismis$o6nbeor eHkedeka deeeBABAL3Ahd N ough

the use of annel_ Bank 322 ich receives _specials on twisted wire
paifs 4oNID/filter 3 is used to separate thepanaiog téleﬁgone signal

from the digital signals. The majority of xDSL transmission
techniques leave the analog voice portion of the spectrum (from
approximately 400 Hz to 4,000 Hz) undisturbed. The analog
telephone signal, once separated from any digital data signals
in the spectrum, is sent to telephone 194 over the inside
twisted wire pairs 181.

The digital signals which are separated at the NID/filter
360 are sent from a separate port on the NID/filter 360 to the

gateway 200. The gateway serves as the interface to the

10.
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mul ti pl exes and groons the signals, and transmts themon to USAM COT- CO

over twisted wire pairs 423. The USAM COT- CO can perform addi ti onal
grooni ng deviieestipl ehenygeasdengei 184, iasd udinwihe tteleviaibs L89BDEIESO.
Referrin u r tLQR; ok , i signal in an SDH type
f or mat a?cﬁlggﬁﬁgf ?Qgh Egat rhgﬁé?ngftﬁég\ &?&e?&oﬁf:galf% ber 160 to USAM ADSL in
a Renote TerniBaé centiglir affdne( USANLADSIAtR DN a'znlus!tratephmnyHBSLB
| i necard 353 cgntainﬁdimﬁghiﬂ ﬁhe USAM, ADSL - RI% used_.to geger%t bot h
an xDSL sTnbidad felPi8 8 angr 8 LePESiory "N TeXGr, fighgasd o
syst em shpetminaEl GJSAM COE)t 8RepkenyexBsld o &ET ow@?:vgsnarasm QOTABST

[ The architecture for the

signal in addition t he nah t el ephaony si gnal
t el ephonyfRBERES F%ﬂ%cg? ggFE dgchlﬁﬁﬁ ehrsd i SPReFENeRE 1 Fi 8Bt S3S34nd i s
i tustrat §ﬂ?hﬂl FteenshifeddBover a kvilstedaserOfpdie. USAeABSEENRTS220 ddwe

conbi ned tel ephony and hi gh speed data signals are transmtted over the
twi sted witephfFredrep tabPBe198 tHea Beldsangetrasieled plrkeripces 420,

whi ch sepaﬁawalaaeme'psyab@obh% hipgh ngieRsh (i 2 &fgf&@lnﬁﬂrﬂﬁbgb%s a“'ﬂfé

t el ephony si high speed data signals are transmtted over
i nsi de tmpgaﬁdcqmrazganag the sgme mechanical conflguratlon as thae USAM

Lo 1 ol ophone GBI o “BoReg" BLREILRE ARG WhB AN S) 2P2ipss BRI of

USAM ADSLL{ne ac&edsrwhiChf suppoat rtgvursaied)ml(ndSMﬁDSinﬁatha:as ko tohies

I nstance, pRLgh anan L.l IeZ, teI n | s, are_trans

from BDT %Bﬁt cSE{IJg;ﬁfgﬁéLp%OqS%ng&er vm stecfp %/%éi)a Cﬂzﬁupfﬁét rg'llst?’c

.USAN1ADSLtﬁEnsmm5aLna aveel ephstpdxbllrd ipecarfb835hehishMgeonarapas bot h an
x DSL S|gng sgcgg gg an anal og tel ephony signal. These signals are
transmtté resid gé 190, where there is a subscri ber side diplex
filter 420 whhctharpalaBaesakt HGBI)I g22secdldrd aase@noh £henckRe ranaldFrice

t el ephony S|gnal The hlgg g@g é&faééj nals are transmtted over t he

i nsi de twFet EAPRFPFE PREFL2181 DEEWS, m GNP TPt eSigRpLe EHOMnal og
t el ephonyspéghal pmvaaasmrt peglie nelteions 4. .the ackéSs Bylltledstiat es
an alternﬁée enbod | ich a USAM VDSL 620 is used to prOV|de bot h

t he tel ephdfiy>BRE*B4E annggﬁ §-CB ntgrLacshiIir ot% of BXeEREERENY/ xDSL

li necard %Bodﬁméﬁed tﬁegeBeU@A@I leoirh doiritodn afgh i g pBeedidakds over
si gnal s, Fut th geed data signals are in a Very high speed Digita

Subscri be tBBﬁ P8tfét as opposed to an Asymmetric Digital Subscriber

Loop (ADSL) fownah uEQQ ﬁé!r@fihp%hedk@ﬂnﬂ@d%%é’@%%kaQ%g}49§L il that
VDSL transni ssion suggorts data rates up to approxi natel

downst r ea@FR8LRhetPe 8eﬁ@§HEQG1°§n§Q§Wﬁﬁﬁ;Qﬁﬁnﬁﬁﬂuﬁﬁ@oﬂndhéhﬁeﬁamyﬂﬁs190
over di Staﬁ0§§t€95¥92§§e§hnﬁh§ %Qlfdfencé"'ﬁd(? d“iDSJ:héUQQRﬁ& +§8hapled La%% rOf

up to 9 Mdi/s downsiream and up to kb/'s upstream over |stances
to 9,000 ¥$AMB3fQgangsther dryicesi @rr ttémrgapmaytm stlpessesmenaespm

di stancesrya éQb%@rE’QQrf hetWbth ?n%&ebr e%‘i@ %%i‘ai%% ragd l

t he upper part o a system S|gna
transmtt%ﬁl¥F5ﬁ¥a F@iépﬁdnyﬂxgspaumﬁec&mja§¥3quhfnathSLtﬁéﬁeofer a

twisted wire pRiEnghgR F2B.e218Qd #1673 i11ustrate the gateway 200

located inside the living area of residence 190, the gateway

can be located in the basement, in the garage, in a wiring
closet, on an outside wall of the residence 190, in the attic,
or in any of the living spaces. For outside locations gateway
200 will require a hardened enclosure and components which work
over a larger temperature range than those used for a gateway

located inside the residence 190. Techniques for developing
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subscri bel %51422%Y; plex filter 420 which separates the tel epﬁ&r;&u%?ﬁlgqﬁ"gh
speed data signals. In the enbodinent illustrated, the anal og tel ephony
si gnal s deederamtsendlassdiresndm@ selecting temperature tolerant 15.

subscri ber__si iplex filter 420 over ipsikde twisted wire pairs 181 to
tel ephong:of%f%%lﬁgtg; asﬁ%n]%qésﬁ%rtéotif%?ngﬁi FFZ:&QS\%?‘W ﬁ‘ledgré:daxi al wiring 171
to devices inRIEsI denicelidfrates systemonechptecitares whicGh thdvd Uséémt es
an alternate, enbodi nen B&_&/\(gl ch di ignals are transmtted froma

i,ital si (
VDS modHRCE 1P AARS eI P et A8 e SEETA RS, OVEE E Rk M T T80 and
are receiwie@ Paiah rwivoekNet i kehaser gseefiaY iaC BolsANDRg &) W &final

-generates _an anal og tel ephony signal for transm ssion over inside tw sted

wire pai riéiPid] 447 2% SAYMRFEed oo the DEEN ASQeriasAivimtedNvim pairs

ar chi t ectagre gshidpt G Proyéder §bi s AURehbeBalrekhidLa deaar ifssl {9 greater
detail in FIGs. lAandIBaI\cl)\*r:g with the corresponding text. FIG 7
i |1 ust r atCEIn@Tt@fh IR g HPT whi2 hvia gaBes oar Borecopkddad: fidwwenk®0 190 by

a subscripRers iy A pp£X {4 4 LC rjat;es : ephony
signal fr omat_hqu[‘;l Sﬁ t af &%é{é%%nﬁﬁzn@%ng°??fet@8r E‘?‘e&ﬂ?ﬁ?%lc}%nder st ood
by those pavildel danelde telephonen steviabscoweer diistandies awp fidter 420 the

anal og tealg 7 %Xnasﬂéglrglef%a?@? sgpt over a point- to-nultipoint in-honme

network b on 1 nsi ed"Wre pairs 181 and are received by
t el ephones 194As Ishavn sirenbb@li nént ant Anadllogi PaITshilghepaeer 430 acai gpal i S

rout ed ower i nt-to-ymulti t,Ln-hone _network based on inside tw sted
Wi lrJe pai \rigacf%f%f) ijcn"arevcgff&t’gfl‘ g‘?b e%?gegﬂ REPH&\A%Q a&é‘i@&i &(.?ﬁﬁlp&}"lqeel%%mﬁ%h?e
i nt er f acecuniesitléhces lwitiath Aiea WetBOnk10LAND it oF2Q@he el PRSAOHN

set-top 198, d twork Interface Card (NIC) 750. The residential
tel ephon;]?’e?lrﬁ%p‘f aoife%\ﬁ?ﬁ t°% PR e FUCEBESrat e the Tinme Division

Mil tipl exed (TN et tddelreonl Bissraekaphany1ei.gnalis Wayad n digdt al
data stream.an .tvm.steﬁo'%mt_[e ir 181, and generate an_anal og tel ephony
e

si gnal c&RFAETIE MY @Rngofervifre; §p FUPSEribanss t ThATM cell s

cont ai ni wpedaLieorld &ed-sli;;spéﬂecs#‘éeﬂat 30889 RAGSeRhH A I1¢Y QIFRI{PH ON
TV 199. A renote keyboard 730 can be used with set-top 198 to provide
conput er PP FLRATIh AR \2dY20CeRi Eekopherer seEyigem, cduts dggenatave t he

address cfupperd Advitded i gdspeedl HatheseeFRWEsr, 193 connected to the
LAN unit 720 to be connected to the Internet or other intranets.

16. Si MA%riRe add ehorplohight eppadedasonperaricess tthext er nal
net wor ks.traditildaa dﬁ?f@éél@tﬁés ape&fbedi gent iR gf%&ﬁa@ é%lﬂi&m?é&
I rop catb? e

receives the high speed digital data froma tw sted wre pal
180, andPF&Yéda dhase gisgicespl eFEGnpat Lblustirgteals whiechises af ARSE t t ed

Che type comme PRI 29) ofhy Pofefiarh Spathlro s ko

si gnal s. PRS¥F ideyrdiah sireed datki f senvitesspl Ant 8DSL7TBovdr iwisitdearc aeDS ]l
modem 350 can be added at the central office, and routes data
signals into an Inter-Networking Unit (INU) 400 which takes
data signals which are typically in the form of Internet
Protocol (IP) packets and adapts them for transmission on the
PSTN 100 in a PSTN compatible format such as frame relay, or
switched multimegabit data service, or switched 56 data
service. Because the 0SS 410 does not support high speed data
services, a separate computer 193 is used to configure the INU
400 and provision data services.

Referring to the upper portion of FIG. 4, a fiber optic

transceiver 351 can be used in ADSL CB 414 to transmit high

N
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cable w r‘fvﬁggslﬁziﬂto a variety of devices including a Prem ses Interface
Device (PID) 196, a Local Area Network (LAN) unit 720, a television set-top
198, andspekiet Wartla Isitgaalac v B Nyigad, fiber EFQ to jan ARFatEd 4hé

mechani cal _confi qurati o t Y I.CeAC | td r AM)
340. Theiegﬂ%le&g' cgtctrll"eb(ral o?Jaaclkqer?no nt e Iﬁ%ll'%gf %érﬂgcggése%%&ﬂggn? al'fsa(ér)edﬁllrl\%ant
USAM powaDstuems W idl ug ithse d3zalinleop campb8Odorcstesededsr prhey iR 4€30)i ng.

There are two camon .contr.ol, cargds,,  Co nf.r.ol 9 n 0]
B 654, WAREH T R SR H e ohEpcar PRBE, oo corihe YU (afibt
embodi merlelleppidiy sdigrecl ivih € i lebdh sspeetisdaeat sdynziti cathé i dembified
are in an SDH like format, at a rate of 155 agés. . USAM | i necar d
plug-i n GHIPS 1AL SRS AT TR RESHATEaPRdTs TR/ aR ¢ o180

subscri b@is.a Hidssedidecad tife | ST RCE1 1 RebWegDedhWiche sepdrai ey €18d! BSgh
180. In additjon to |inecards which interface to twi sted wre pair drop
cabl es 18Peed idatpssignal tEremvEhepneLrdcEglePhoRY. S+ IR s 920 have

fiber optic i flﬂ&?&raﬁ@r | UPPE! t 40P1 i 63k RS HAS IR Vebedgber
optic cable 12%££T'ere are ?%%?hagneral cate origg of Iinegg§% ﬁﬁa%-in
uni ts 926latianclandibey teanrvwbbked | fremardsADELo&Bbamd HhendearerrhoneSL

'i”ecard%erﬁl%ﬁ%ié{egérﬁé&%ﬁe of 116 NE" QMRAR d i rdﬁé”t?fgﬁts}f;g%ﬁcy
t el ephony services | ncludl ng S, €Ol n pnhone services, 1 services,
servi ces,darad slgnals tgenexrated ngn sp8Lamotieine SoPmariec dtagmembtted cever

17. . Broadband_ | jngcard ort JAsyachran Tran r

Uni ver salt%ﬁtv%dr Yt eél?naf:e%??ﬁﬁ’s% f#ﬁgsggeﬁl %B%g'é% %iglataeban%iga"rq%/ggﬁse an
appr opr i atcmkpinyess cile netigla sheed dayabsiywnadt ed th rwhepainaglapaxe héphahle,
optical fiber,,or wreless copnections. DSL |ingec S e used . to
obport et ER b dOBE ohEL8u,pePee JiReGATY 4 wa Tt oSREPIREop
cabl es 1&igmdg MESLriansmitBsdooveechnigtes waned HEL S UPES tcilbdesSIBOSi on
of traditiopal telgghpne sigraés eithgr b g& eration of a PCWs,signaL on

t he VDSL 3Mhetss Feret YeAndhi SRR ohe i ERNERe 1dlyi riehfDst LRPOFLPRE side
differ entd:gﬂéi ofifl ©ért hR0SPephtatie Ehebhighanpdetd ditHisideal ekephogte
data in a digital formwithin the VDSL signal, W fh generation of the

anal og POR2LentelerkorYi Ay9ae Lt heThEsPdThcSPRRY 4313 11 oMt ReRTe

enbodi Ment rarpdidl ©Ced ebPOROBReSiABRHE €aR shedC (it gshivd m g Per yDsbvsicaral
In a diplexor exterpal to the_ |linecard. In a _preferred enbodi nent the

VDSL t r anidhi W8 cFesk4PRFRuevldidl FBepaBadogh tatephany < venal t ide

Nbdulatiomrgﬁymﬁtgé@nggi§§1@Ph5§ghm§ques in which data is sent in nmultiple
levels in the | _and Q channels, with the nunber of |evels depending on the

speci fic char Et@ri3tiblusrrarest apst eabaidiaend ofrtdie EpeenBoinMeaf ion
being usegby ROFoPPAIngUBLLAY hGAPspRKCHa LR AMEOLE! Setvi .géﬁg Bmagount

. P@Q
of radio fredquency ingress, a Single I'evel phase inversion sc I'n both
the | anccsi@@kRneeresssnatedrithpéatfosm.t s Im thiquakrchikecPanee ShBPT

Keying (P53 _ré’é'ﬁmeéé&&?‘to?"’ghcﬂﬁﬁaﬂe*ﬂ%&?@sﬂﬂ:ﬁr@a Ly, f”{fig&é' Y
For better quality transm ssion chanhel's in high quality twsted wré pair
drop cablwesingctica\ABY Bat@pkk-BDT interfaces 113, and simultaneously to

the PSTN 100 via optical fibers 160 and twisted wire pairs 423
using the PSTN-BDT interfaces 102 previously described.

ATM/TDM description. An EMS 150 which consists of a computer
193 and specialized EML software allows for the provisioning of
traditional telephone as well as new services. 0SS 410
supports the provisioning of traditional telephone services,
and as the 0SS 410 is updated, EMS 150 allows for new services
to be provisioned from the 0SS 410 using flow-through

provisioning.
-
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transni ssMA¥E5he used. ADSL |inecards are used to suffpBP§o8/07347
resi dential broadband services using ADSL transm ssion techni ques. ADSL

transm ssion tgehphgugendka1ba%ed cepel deh& shOfnddweriet en Mt i Tonea( DV)
transm ssion, or QAM techni ques, including the Carrierless Anplitude

Modul at i oOYSAMCHAT g, tRBnfBRLFale PELASE t FSAM &GT -G P3P scan neehvgedoto

generatiOfQQérEE%@Stgmébﬁonénéhgﬁah%|%@8%“TR¥£H¥HGUGﬁWBPeTﬁLﬁW@nbbb9§7by
the ADSL |inecards in a 18 nmanner

simlar t@rt%%'N@EIOQpﬁ@éaia§eﬁﬁ@p@@im;owﬁgﬁdethﬁgEmhiimﬁ@rspghﬁatgn t he
ADSL lin di gophaini hthoW t Bot:he <di g ' I cat. t he
POTs sigﬁ§€£g§?gr%glFgéaﬁggcg%gfniE;#%E%%%%#égﬁﬁgﬁ%ﬁéggggaf?gggséghe?gfing
the POTs sigmalsaint hher E8r@88ce TRO®57, and rGR-302:f Eormeatenbodnasittede

USAM 340 o] U || r | ug- i n ed_for VDSL_and
Aol appl PLSE T EREs B REYS, PRTSRAAY Mt ined o G S R o2l

pl ug-i n 9f0litpiekinggthonsa2 sYgalaler adDIlequiinred | samdrtriddmsbeiig Yhem
configured eptir with ADSL cards .t he USAM 340 becones AM_ADSL- RT 520
o Uit ERBbd, £38 P FHEsERtliing BadTS d0nais LA s GarSaCeRpRREFy Ft
VDSL car dehisewdpAbhd4BDecanebea udsdMODHarfle asidhad st £ 26Rdalai EiGnal-

In an alterpate enbodi nent, there are 4 circuits per VDSL or ADSL |inecard.

When USAMP@Y¥OF&Sconfigured for POTs services, there are 6 circuits per

linecard in ongderbeehaRNYy, EeYWalisNF ridh BirdF Ot i SchmmulSAM $BRLF - In
anot her enbodi ment, there are 12 circuits per POIs linecard, resulting in

192 POTs BPFELFES PEEWSRES:. tYRAcBIAM inefimired dee ias Flepeoiabprésents a
single shetin BHtreheadl ¥ol thieS BpASIINY q:ﬁfbliwetﬂwll}é@l &t sgl_eg?{gﬁ?%gr Bank

greater capacity. I n equi pping USAM 340 1t Is also possible m X the
types of $#Aecthial recsiwmast A5PeEsBL S R devimpSid WSt pahds PAAS, ser vi ces

fromthe #are:plakes’ AhaBy-BRNNere Wlidndsedhld A2l L0 KEhoBnand I o

speed data it Is possible”to support a‘variety o necar ds Si mul taneously
and to préSaMeCOTadPt PURAl twdisgeidomd reepaioss 42Dng The hUSAMhCOPeed daha

Pow ComroR ERFTorotbabhad o B o Bl WL StAids T ohrdet bado ane

optical ftbemsmiBOthe kignalactesBNDTardsdd0 optical connectors 936. These

comnect = = SnaPRREChS Lo ARl oo WA APLALEL, 2 48 R DcEomect 20

A 932 tosiprdl| inesnr 8Dfl tgpenod@tyist d THOWIsSL s ecan CoendpahsfifAted via

19. optical fiber 160 to USAM ADSL in a Remote Terminal
configuration (USAM ADSL-RT) 520. A telephony/xDSL linecard
353 contained within the USAM ADSL-RT 520 is used to generate
both an xDSL signal as well as an analog telephony signal. 1In
the case of the system shown in FIG. 5, the telephony/xDSL
linecard 353 generates an ADSL signal in addition to the analog
telephony signal. The architecture for the telephony/xDSL
linecard 353is described later in this specification and is
illustrated in FIGs. 11A-12B.

In the case of the USAM ADSL-RT 520 the combined telephony
and high speed data signals are transmitted over the twisted
wire pair drop cable 180 to a subscriber side diplex filter
420, which separates the separate the high speed data signal
from the analog telephony signal. The high speed data signals

are transmitted over the inside twisted wire pairs 181 to

e

-
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954, and f“r'%rgnsl mon Control B 934 to USAM | inecard plug - ins 6!58 via a

downstr eam common bus B 955. Downst r eam connon buses A and B 954 and 955
respecti vaeyigee poi hhet gemildenpesi ntwhidseshamhaldgotelbphdoynstigeah is

payl oad i k at .all t M |inecard plug-ins 920. Upstream
rLeglvedaat otk brdle Y

i ndi vi dua uses are usSed t ransmt information fromthe USAM
| i necard pl ug-The %2@etopbiritd oBomOFIGNtY all udBPabasl €hemaseCaift r20lUSBM

934. ront Agcess Pa ,(FAP) connector 93 | 0 o] cti.on from
the frontABRE! RB eeRRERa it Gt e qori i aton ol ABReRaT CS 8h0 T o
can be ustHisoingtaggest high speed ddachaitid adhi dDOPzd@steNaphihl) amadad
Is used to allow central, office _equipnment to sinulate a direct connection

to a part®ESI SFapgmetEgdntrem B0 QAN FPSETCQpPLE gFerhdWHaed hat

there is agkdaph¥ran4oBti cahd WMM@V@&&E@Q@&V\seeeiaﬁh%y/x@jsxpffiCe
j

and the twisted wire pair drop cable 180. The MT bus 950 in conjunction

with circlhiPeGagh BRé pbish genesatres IRt camt*RSL osionaleas peddt as an
det er ni ' d t . j fi
eterm neaﬁQﬁonQQlEEﬁbﬁéyﬁ{%&"g{%ﬁ. Wéé&rh@ﬁﬁr s kfdfﬁ ﬁ§5§?%ﬂt%e§lo% I C

twsted wire pair drop c e TIp an connectors 956
serve as FRgéigenae dPO0comwheds d tsubsawideer theswWsidtribarcaddepidigliens 920

and the tw hhe L £a.dr, (5?9! 0..4T ' and:- TR _connectQr b

960 provi g%g{:tg e&?rqferaﬁélcncgn ac |ve|estsyéﬁeet}}/\%£ %Ehgg%sgﬁ/ﬁal REGRA, 6105?6‘ iucﬁge

920 and taAmaX¥Rgctedephony $5@nal. THRAMidmespeed plagai sighA20swhaireh use
haon .and 1,0n, are_connect e

opti-cal ' r,ansni s ecept o,a front

access ogggégfkgéﬁ%gcngrQ e i ASS g-?i"Flﬁ%%rwﬁ%%,p%?anggﬁl &Ct SEYHEES

enbodi menint hbef restidancess whyitliec tlhes s Pre dBéphonyosngad 1diisect |y on

USAM | i negar L ug-i.n _920. Fl 11A and 11B il lustrate an enbodi nent

i n which %%gsgﬁggﬁpstgrg%&&h% S‘rs?e‘l’resi dence 190 froma VDSL |inecard,

along with a pBoeLi BgililgsatiratBie £ et fat&Canysdihgnd, URht wBawe ed from
bl,e of both deriving data for subseguent transm ssion

the USAM Lch..i f
i net he reﬁ?égngbgﬁ:‘ggggvéﬂs MSEh & REQE PR Fhe g8lephpnynange dagaxi al

Wiring 173igradel! . 1astagrec¥n Mt O ¢&l SpoRy/sbanal 5 d
Z In FIG 11513'; conbi ned di gi tal te{ephonylgr?gagatgsiDSD

20. .
line sidelfiolERfleE6 genexateshatiudelenhqnistand dighdspeadi desa sdigralmsL
syst em ApphtC8hkORigResbhied ldAROTARAIG LM ti 4 Aé'@ﬁy ﬁ?én"“%g@éd S

C

connected_to,a USAM backpl ane bus connector 652, whi onnects to the
downst r eaRtE8dhABNSHRECAIOSE Laqkh stV fiimath as RRPSse85t0amad upst r eam

| ndi vi duahspufesr9s2pifikiane sl MBI LIBIMAESS) | BofRRpect et 0 the VDSL
system ASI C 654 and . ge_ner ates a tw sted re palr conpatible signal for
transmi ssPEANESPRRe diESias OO RAt RN tARSE candyi YRShais theg VDS3bl e 180.
A control tean8fzssWBhch . Sul | C i ed to
configure ang r(s)aram t H%%\'E/%%Es %%yazgeéntf%sﬁ? 6%.58598££8é%§gy |zs% g’%(fe%d Vi a
a pover cOANBEEEEaBSGO she xesudente 19Q.niandig dibtsi upSEBepmefamits the

overcurrepbsi d@fde@150"8ver distances not exceeding 3,000 ft., while
ADSL supports data rates of up to 9 Mb/s downstream, and up to
640 kb/s upstream over distances of up to 9,000 ft. Using ADSL
transmission techniques it is possible to span distances up to
12,000 ft. with some reduction in the data rate.

In the upper part of FIG. 6 a system is illustrated in
which signals are transmitted from a telephony/XDSL linecard
353 in USAM 620 over a twisted wire pair drop cable 180 to the
subscriber side diplex filter 420 which separates the telephony
and high speed data signals. In the embodiment illustrated,
the analog telephony signals are transmitted from the

— . 1s.

—
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protecti oW%WFs’i nsertion nodule 664 permts the conbining %?rms%sﬁoéBVDSL
signal and the powering voltage, which in a preferred enbodi nent is -90 V
and in asuwserikere sudediiphexi 11180 Y20 oXer Hastidiesttodistied whre 180

| eavi ng th oy I O4 t pho ng . i | d 60
2 1 ne st iy M bato Gl dBhone' BRE" BECAS R & Hin f b LIRS0
The subsdmsdigie stobxisl iwinshgalegdl to He@icebBimimyssi dencesub®eri ber side
twisted wire ir with power.interf 667 .i formed, and connects to a
conbi ned di gi (1S LARER O E LR GRE af 10208, SISETARRS Ahh HOUHT 81 v a
twi sted winisodiahentlrp whbtle didg80alSsgpakd swialre RWERTsal et CEL 3R da f VDS
t he conbi ned di '4aj t el ephony gnd data xDSL |ine side nodem 660 via_the
twisted MRHTR %% rARr A ahPEL1840 over a tiwistied MiFe iRRlprdfeRtFaRI870

serves t QSERMPLrd NPece PPYAT aBNEAnPAREEGE VAR WIS O ther £ Sd &l epdPBle Ndem
674. Subscri ber side VDSL nobdem 674 separates out the TDM signal s

cont ai ni NN ephbhywhich FRperatessaphanadada ted aphmons signakufere676. The
POTs cir gUidn Sdos SEOE S4ES 8B | ¢ I 1 I | i to
a tw sted vvir}e air conneﬁt ors%?%e%ﬁ?%%%ﬁ?ﬁc%?ﬁ%g%e??£§%ﬁ§??st

| i ne POTst TonnécherVish, megienh3PA angdr ANIDr &d Cerdamliitmntouie wini¢l-ddn| ack.

21. : i .t LI cui t o] n nd, .
suppor t s BECAF (TEES | AR TEHa1 (i el Wit Bed B e F e fRE1 in
derived Himd 11heaRDIE1Bral 8y wathether cedFespaidirsy prestent in tw sted
ire pair con or ) In.the enbodi,nent shown. in FIG 11B
:Acoagigl nmodem 867nggggé%%?gésagnﬁde%ﬂﬂﬁqﬁs%ﬂgﬁqﬁéh(ﬁﬁ%P?%ésﬁﬁ§criber
si de VDSlrewmslcrned7adt Ooskdehcenlém BP0 acambisaled ey arinds i dipIeonESUbSEr i ber
si de VDS dem 674 and nerate a coaxial .signal, which ipn a preferred
onbod nort20 St [ 8PEIEAE BhE 208158 Bedbrhitiy, ATk Froh FRE &
profile AligiteakixDsl.sigratoasiay fignalr geremilftd el hide FRESHHOB) i S

routed tq.,a coaxi dem connector 694, and subsequently to a_copbiner™ .
696. Theq‘éb‘?ﬁﬁ n%lflajsb%@ peR nfFhe ésﬁbi i KGMof-heh SURSSE e hintfede st HPBEX 680
with of f-fii itdur 4RI ache t #h8Yb§I €B1epaBANS MY < R fd&HR adv@Pt £NPS1 RE-
cable TV system conpected to off-air connector 695. The inside wring

net wor k i TR EMLCEPEE nAR-BOPR PREWRKK SgseCrensiigruide diisred talreat a
signal s. pairs Alghoagh &he EébeﬂbganbgiUd%ﬂﬁﬁﬂﬂ%%ifbiﬁ(finjéﬁﬁéﬂd 11B show
e

the subscriber, si de nodem and |ine si nmodem as VDSL nodens, ADSL or ot her
types of SRRRAERRL HehestigibalcBiohe sPred dasm igianal is Treutedbevern a

digital telaphory-mibt J8b 8n ¥ DBh-aBREC hiek o rX %%sfgaigéﬁ 661s £38 @Jrfgtggvi cos

| ocated in gateway 200, and as illustrated in FIC , avariety o
can be diWiek® IRREERNESL clOt® VAELIgAYeRdy desiines vinglating ca poésidentiall

cable, oredidihodyPeseOfebei it 710,F56i'°hc]a21AA% %Vg‘%ws“ﬁﬁ ok

al ternate enbodi nent for transmtting tel ephony signa ong wit
data signd%. arntelevishepdsatntorhdS8nalaog PONe tsigyrkal Intseybmee aCaddon a

POTS ci r cyifc o Hsavhi LS . 1 i;.r}ﬁﬂ' el .eph nd_dat a
x DSL Iineﬂgi e'ﬁgﬁgnfg%% ﬁ%?gﬁgﬁglkgcgfggggh Sﬁyggéggéiﬁéﬁ#ﬁgzl$OS?$%fs
12A, the FORCRIFRER t LT 6T HorePavésion MyditdgpliedeshhCH¥M)sidated wihich is
conbi ned Atk #hs telephony signals from the digital data stream on

twisted wire pair 181, and generate an analog telephony signal
compatible with telephone 194. Set-top 198 extracts the ATM
cells containing video and set-top specific data and presents
that information on TV 199. A remote keyboard 730 can be used
with set-top 198 to provide computer-type functionality. LAN
unit 720 extracts ATM cells which have the address of the LAN
unit 720 and permit the computer 193 connected to the LAN unit
720 to be connected to the Internet or other intranets.
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digital d‘XPa”’s?i"ﬁsﬂal from VDSL nodem 658 in the |ine protection POlIs filt-er
664 which serves as a line side diplex filter 418. The conbi ned anal og

t el ephonyigiianall ndiTt otdpd TS0 aint@pBhces computer 193 to external
22 present at the line side xDSL twi sted wire pair with POTls

inierfac@eﬂmﬁrks' At the subscriber side, a conbined anal og tel ephony and

data xDSL subseld bey 1) Hlestpsess 784 bfbbagteh® necainiet hen RNED agodat a
signals. In a preferred enbodi nent, powering fromthe residence, 190 i s used

via an ACesieigesr Fhmd bherraedprigstal Aa GptirFald Jatkhea patke 7821 an
be used tc&og; 3}@1&% POy éﬂdtgsnéewéaeg 203kaG 1t AP orpwe d8ia ¥DShal
| de nodem 761 In

subscri ber he event the AC power in the residence 190
fails. Powgrcl ricmttanstGipted gveroingpreosaxtial caplmoririnygi 171 to a
transmtt A sup, . ushhRg: GO .0 t ovwer

cabl e or%ﬁ%ﬁéﬁéﬁ%&i ed ¥%§g§Fr§7 81% BfeQ&$%g%§§%§?%e an |§%e§e ephony
and dat a hdiis sudday | ber thdedisteabhtnon ofs dahlaldtv sicgwats ng Thet he

descriptiaon faor the data reion th i i gital. h dat a
YOSt || e Al Sosiee, Be0cE9nE LR, Ehe, SRATRERA AL (4T 46158 8RY:RAT
separ at e ddisl eandl ©nd ei?i])gﬁcyasirglﬁaswr ofi tf:}iw:d:tegs tislcdadingi gnBkemibdes
serves tq protect VDSL, nD 4 t el ephagne 194 {rom exc .ve currents.
In the tr '?#g‘?ﬁ? %%Yﬂ'%ﬁcﬁgkgha i'niang‘° :}grqael %‘?ﬁ/ﬁ(s?g%g suW'%h x DSL
data signgd®, (@stshewdsionFs&t-4bpt h883nAINRY PP w0 antSrexEer cakdy

conmbined with the xDSL signal in the Iine side diplex filter 418. The
principaJ(Qﬁanﬁﬁ%-mﬁth this approach are that there are two twisted wire

pairs from thepfg0S§ £ODH8ELatba8Mehe! R cHUMIRHT Wbl OLAl+ 201 bR oEWeaked
wire pair drop cables 180 coming fromthe tel ephone central office

t wo
sets of |infersayl pPereicrofccass NMulidmdaien sl st34Q. i heePAMoB40he

triprin t i ngi 4 N i C
detFiment e e D aF s LR Raa R & Wre iy il L P8y Rane, DsAY,

ont 0 t he ReWeF newPPhl bdugeiaphddP .andnd@tix P | 0@ 5% deseddeém provdde
possi bl e rol [ r e t Si g d pby
Pone of acSpEfRbiqorhaEs' SES' FRL°TOmRE URpA0F CRRacy SonpndeRaticita
m ni m zesS3heandolommon Coghtroilng 93di,eothiorh riovextace asowBPT a30aydavri ng
that the Lopilee pRhag 988" aad Lhodie AP Gls4lhehs £RETBELEri zed and
controllable. " Th .

REPLACEVEAIr&EEEINal optaddilt isdignad sf estdr qruioptioal t fitbeenl b8l ackf iice ans

| i berated ff{kéefégWBE{ ngnggﬁggggﬁgﬁﬁ?%ﬂg}éystrated in FIGs. 12A and

12B show ?%% Subscr ne ‘st de nodem as VDSL nodens,

ADSL  or ot hedSAMpeinetarddeingedm mitse®2® areal ugedt be proeidieon

The combi pefle 852301 8L EBAANL I AU 3 X DRI SUPASLLL® These linecards
interface to twisted wire pair drop cables 180. In addition to
linecards which interface to twisted wire pair drop cables 180
it is possible to have USAM linecard plug-in units 920 have
fiber optic interfaces and which support optical transmission
over fiber optic cable 160. There are four general categories
of linecard plug-in units 920, including narrowband linecards,
broadband linecards, VDSL linecards, and ADSL linecards.

The narrowband linecards support legacy telephony services

including POTs, coin phone services, Tl services, ISDN
services, and all of the existing special telecommunications

services.
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si de nod¥Q 984728hn al so be | ocated in gateway 200, and as PRIV Ad i n
FIG 3, a variety of devices can be directly connected to the gateway

using tw steds %é&p&’ﬁﬁirliﬁgéékag supdR® ¥yriiHsnd YDEBr ShsPeEi MBde
In transmtting signals to and from BDT 130 to BNU 140  over optical fiber

160, or Urg.weawisal omeemrlssmnt@r@smsswl\llaﬁ) fThere WV Lbasedphseadbanthe

Synchro ( e nost
S|gn|f|%%' %?é&éa%%k%ﬁé?&ﬁgxggﬁtﬁ |rst an éﬁm?|%§é$h§@g% ??2gﬁ§QEF? (bit
8) is i pakt, fosysédnrspdeifioptdatad ifibehanpelwiteteds within the
SDH frane. The SDH frame itself has 2430 bytes in a 125[err]s frame,
d|V|ded99ﬂQF%E%?ﬂ%ad areas, a 41 cell payload area and a 3 byte footer
whi ch is not vBsl. llnecardﬁharéoww::r daom sAfpp et ar ¢ B0ded8Oal obBhlaidba@idor

30 SAM 340 1] f ] d. G, 13
i CIP SR B EpEL PR CapBeE WALk i dtd Bt hBePP 154150, Rshal

added t oypsP3tbyhemAdblienl kethdd qubys fdridtcdmostypest tranbhesbéadenf 1006
and 1008, are left unused, while the foll owing two bytes 1010 an%glOlZ

cont ai n t5RAEFLPASY EBLEPRGNE Sdgnaly ey |91§n?5éti'196h° y2ePP3€0, and

Bl U rOUtéf?néﬁgon LAY UpEe 1GhecAY AHE MFdivshi £348n! nﬂtﬁataé/ Miglial
Channel dicator (VPI/VCl)and cell header field 1014 are al so present.

A HeaderVBSkosignailran dMECerEnd] Portiendhi B apPeFtsuM, 8 P¥cti on code
wor d whi ¢ %ﬁ £58;1bheokeader tJefi ?r@fe}fk e a ME"AV&?EEEEL Eeéﬂewth%d &%14

Upstream ata 'S carrled format illusirated
whi ch 4-%Q%LeﬁigpeébfWetbyg@§Qﬁﬁﬁﬁin%@sﬁh%aﬂﬁalﬁﬁaaéwSlgmgnaﬂh|ch

o Toam 195 porELHEST RARCR AR T P b PEERE SffppdEeltey

present, amalbg telepBone signals can be comblned w1th the. VDSL sighiadl d

1016. An, AT 02 of, yt ont ATM dat a. Ti me
Di vi si on- M t?%"g?;{%fﬁt taq'l S cat ¢ %{Séc%pgh di rections on optical
fiber 160 (BDInlaoptefBNuehMbmhodiﬁéﬂBOth@ U3 B48hamiwelibnaseahntiltme

tw st ed BDT-US [ 1, f f 57 I bot h

W ectt ohked BE' bagel R Unadka it ' Mhdr fucie, 0GR aZhoR/ BEME L o

_ceI'I. reseragdmgmtseonatelc&xlrusil vesd ai'(lj Iwbh?lﬁliaﬂé 1s?suhtclinanﬁlttipﬂ.;e I?'(\)Afe' I
0 a e er.ve e I rs ne

o R L BRELS L LB 1 and, & Inisngls ¢ #106; sfaynifbetces; 87

i ndi vi duatp®R@iny ohi mh@%pﬁa‘dﬁﬁgmﬁamexﬂaﬁmed bifit @hiehiced stidd lﬂinceks of
ni ne bytes,each. Ar erv%%l nment, byte, 1108 precedes a first IDNIbIock
1110, a Bidn r‘?BlvFB 2‘ LS the+RI TERPBr ocKOF1PROT qualgty drop

asynchr osgbse¥, I birakhiereb Waine (M d. barg§énakéuhtaBgpeaded ifrequbiadysegnent
as illustrated in FIG 14C by sending one reserved VI 1.5 b¥ e 1116

fol | owediBGX§S87 BySdPgif S qYek Phady inversipe SEPErEUray ithe & DSCs

in a TD%ﬁhoekchanhLelltsstﬂsat@Ld Whidh 28sulbsr €nehgfhaleQruhan Piasear e
transported in_bytes 2-9 (1204, 1206, 1208, 1210, 1212, 1214, 1216, and

1218 r esﬁ%éf-FvgﬁwngTH@Psﬁ ndt5aRsMHS B eRt | BRIFBr c8Rc Repsonisd dexasspor t ed

in a si gaéhhﬂglghﬁ:e tone-Qﬂl‘gnéﬂ’éf]Qbé’U‘Eéﬂ §u&h§t§/' thnBWid sibnt f@;,—,mr{gqsbyt e
sequence whi ch forms a frame, and each of "eight franmes carries

si gnal i niNi AEEPNAMEdA thot Wit eSOV EFarPRLT A5OBhEARLES  FILE-OP %aﬁmm

transmission can be used.

ADSL linecards are used to support residential broadband
services using ADSL transmission techniques. ADSL transmission
techniques are based upon the use of Discrete MultiTone (DMT)
transmission, or QAM techniques, including the Carrierless
Amplitude Modulation technique, commonly referred to as CAP,
which is a method for generation of QAM signals. Analog

telephone signals can be transmitted by the ADSL linecards in a

18.
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1 5|gnaINHB9B§F€11214 appears as the first byte of franme 1, channel 2

signaling byte 1216 as byte 1 of frame 2. Channel 3-8 signaling bytes

(1218, 1R20ne3232mil1d24¢c3226,e1 23R T asipestd ¥@s Yinappaangi genleeafiref the e of
frames 3-8 respectively. An advant a %E§$lé£§$sn1ttln th vgice and

data i nfEBPTatpoanAR GF KPR ADSTl ANEG IniBg: oF ¥d Hndine |
dest i nat%gggambgsg,il%a%t Q;hetdéﬁeatﬁﬂjj fi%e dPEBS| B gARILORXIRAGR NG hthgade

bet ween vol ce sI gnal’s and "hi gh speed data. The déstination can be a BIU

150, USAnbhbhséagdifl wgthn td@0 ADSL signal, or generating the Effs
ANI D 6105%5%5513§’tﬁ%ti%ﬂﬂé%%ﬁxaQBﬂ?“ter wit tel ephony interface unit 710,

LAN uni t or gateway The mapping of cells occurs at both the
networ k si de, Inher predelrsear enpydiguent obhe hBSANt 34Pesupped ty drf AM

network 110, and from RSTN , d at Sghkber  Si where the
di f f er ent T REGRESs PI&Tar ﬁaégya\um %ﬁﬁ?ﬁ%&ng ?oﬁbg? ﬁpéhggﬁgéd data. As an
exanpl e, appPlibationsguitthegenerrd 2 NDSL néor ABSLoniacdid ssgtent dAISAMS8 or

conputer with NI.C card (19 ul d er at e, hi d da The devices in
Che ool HinegasH BISagAto R S0P S st e THES: A AUSY HiF U S P PE
for trangghsisisaR1d t dddniddeth AeEeSSet 8 DyMeith VDISL a&d¥dyd efHedISAM
enbodi nent the mapping of TDMinformation into ATM cells, and the formation

of the hd4fePscomesy& USMERIHORE 2¢O nBreUsBY APRLGR SJdtidd ¢ I ntegrat ed
Gircuits;Agkethtdtinpdsrd ors § heghap! saﬁai?hkea eht3ueh AR G sl |

known to those skilled in the art. In an_alfernate enbodiment the nmapping

of TDM af@reisgihepdiEhMiat4D ikeermesi anUEBH BBSpelROr @ed 1ild witaked. 1n
Wthin BRTgl3Q t ke mRPRI e A g@%ﬁlﬂaﬁiﬁahwn;gggg g)ﬂe! S %i%éﬂgélﬂe

efficient routing of those cells to the indiv tical Dstri I on
Units (OMDSL ior ARSIBORLn@#¢a¥d generate and receive optical signals from

BNUs 140 or Uk, I e od h r 4 Qs i D
130. Furt hernore, gﬁ%$¥%Eﬁ%%ﬁr%géfggFgggrgbgggpF%I?%:i}ééﬁhing of %E%Ig
to the i edincudis pEBUSLinedDdd 180. one embhdimeatof r&EUIdHIng im BT 130 and

over optigal_ f.iher 0, I ceran i r | t

si mul tangg%s uﬁ_t%oﬁ%rgqi%ﬁm Wetbor igog{‘g%é%ﬁs Q&‘%&%ﬂﬁ 'A%;S}lfjgﬁ' 359, 1tisam
ADSL- CO EiGcudrtcs iV OIS sl b2€canfier eesnddinigonal 18%alRAT ¢ et epdoies spgnal s
can be geper.at ed, al 1 1h, high ed _d siggnal s. Because the

transm s%?‘c?r}af{'egnr%.‘n? Wﬂﬁf%%%?ﬁafgg H‘a%'té[%'s [ 5%pd"'fe sl'nel%g s?)esehn%lla a

si ghal s whldlfjarbutf raeamnsky alt al sopossibiet alol &faiven mulitirsle nploelwas forbe
able to sggp rt the various xDSI and coaxial drop cable networks from one

Unified A r $3R3GH Y 26.

In equipping USAM 340 it is also possible to mix the types
of linecards to simultaneously provide ADSL, VDSL, and POTs
services from the same platform. By having a cell based
transport for voice and high speed data it is possible to
support a variety of linecards simultaneously and to provide
traditional telephone services along with high speed data
services.

FIG. 10 illustrates the architecture of USAM 340, and

- shows how Common Control A 832, and Common Control B 934, are
connected via optical fibers 160 to front access panel optical
connectors 936. These connectors are connected to optical
fibers 160 which are in turn connected to BDT 130. 1In a
preferred embodiment, signals are sent from Common Control A

932 to USAM linecard plug-ins 920 via a downstream common bus A

19.
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Al t houghWMP84728enti on has been il lustrat ed by reference tgcgﬁ]ég?’ﬂ%‘;
enbodi nents, it wll be apparent to those skilled in the art that various
changes 4l i%%m(qq-}' TBRGE ¥hosh chepshy halle Mg ddisimeope
of the igsghgggﬁ.k%%g'inven |éﬁﬁ?s |nt%ﬂded tg bg protegied b#gé y Wi thin
t he spir920awmdaseopewnls tteamppemen buai Bs955. Downstream common buses
27.

A and B 954 and 955 respectively are point-to-multipoint buses,
and all of the downstream payload is received at all of the
USAM linecard plug-ins 920. Upstream individual buses 952 are
used to transmit information from the USAM linecard plug-ins
920 to the Common Control A 932 and Common Control B 934.

A Front Access Panel (FAP) connector 938 allows connection
from the front of the USAM to an internal Front Access Panel
(FAP) bus 940 which can be used for diagnostics.

A Mechanized Loop Testing (MLT) bus 950 is used to allow
central office equipment to simulate a direct connection to a
particular twisted wire pair drop cable 180, in spite of the
fact that there is actually an optical transmission system
between the central office and the twisted wire pair drop cable
180. The MLT bus 950 in conjunction with circuitry on the POTs
linecard allows central office equipment to determine the loop
resistance and perform other key tests on a specific twisted
wire pair drop cable 180.

The Tip and Ring (TR) connectors 956 serve as the point of
connectivity between the USAM linecard plug-ins 920 and the
twisted wire pair drop cables 180. The linecard-TR connector
bus 960 provides the internal connectivity between the USAM
linecard plug-ins 920 and the TR connectors 956.

USAM linecard plug-ins 920 which use optical media for
transmission and reception are connected to a front access
optical connector 936 via optical fiber 960, or in an alternate
embodiment the front access optical connector 936 is mounted
directly on USAM linecard plug-in 920.

FIGs. 11A and 11B illustrate an embodimenﬁ in which VDSL
signals are sent to the residence 190 from a VDSL linecard,
along with a powering signal. The signal is received by a unit
powered from the USAM which is capable of both deriving data
for subsequent transmission in the residence 190 over inside
twisted wire pairs 181, or inside coaxial wiring 171, as well

as generating an analog telephony signal.
- T
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cLa Vs WORRTERL 104 of sinul t aneousl y providing tel ephony and cell - based

services, said nethod conprising the steps of: a) receiving digital
tel ephony signal ¥, a 1K cadbadbined digidiagi talldgronyadnd databkDSL

receiving cell-based signals at said adband . di gital termnal_;
c) conbi ARG SiAF QAR 0P %5h6ﬁ9 ggé&aﬁ?% 35, idhystrated aEé FOpsdsss .
signal s ¢ 08B, ardagpoikation Specﬂﬁﬂdﬂﬂﬁﬂwgﬁﬂﬂedetirb&iﬁd(ﬂBgEm
d) transnlttlng sai d conmbi ned digital telephony a ell-b

si gnal t@seenmslsnmmpe@sz@d Qep HSAM backﬂlé%%o‘h%n%a{‘ﬁsﬁerm ﬁ'gllc*’
€) receiyng said €9 8 p’?ﬁé‘e{ioahﬂt&@? eogRiM AN 954, dowfktrBamed ol

at said access nul exor generating an analog t el ephony signa
from sai dus B 955 c oarndl nregstlrgamanntdelvéplwiy i e? P2 basBdlingngide VDSL

on a first | eec%dléog&gﬁ Fggﬁony +ASC /AT, sysatemrwgithgﬁorénd g)

transn1tP} anal 6g st gnal over . Irst twisted wire
pair tozgénenﬁtambactwhsted wire pladgatdampatible hjignadr foitng a

twi sted-wire-pajr- i e cell, f sai |,hed
di gi t al %aébﬁ%’rﬁﬁmn ﬁdrc‘?érlldeﬁ‘gse&%?%ﬂ%fgoﬁwgggégoﬁg%i gggfgﬂw

| ocated cable 180. SBi doaceeddenuldszyl evnich acwh be any snansbileti ng said
tw sted-wi re-pair-coppatibl e cel | : based S|$nal over %h%qugl

twisted WRiFQReRtroller, is nsed. &%y c%’tﬁ?s%‘?‘?%e?n oR5PPGAM

28 systemZasidhesaet hod described in cIa|n11 mhereln sai d access

mul tiplexor is |located in a central office. . g t ho descrlbed in
claim1 mhere|%°§%Fle|Pé@egnﬁléb@bﬁﬂ“gﬂ%§%9?¥ﬁﬁt?ﬁc PPongng &

4. A method ofngi BYLEARROESlEY pfeidrti N &t eRbpaNtaNdasal b hagrd servi ces,
said nmethod co r|S|ng t he steps of: a) receiving dlgltal t el ephony

si gnal s RTRLPPEAERaRAWer insegtgiammadi ke ngf4 permpys, ghe FomPinEing iRked
signal s 8{ ﬁsﬂrgﬁgﬁggdam the C{A&uéﬁnc} e&meaige, whi€h %ma rgﬂf&es@f@h

di gi tal phony si s wth said ased signals to forma

first Comgmmgﬂlment is -90 V and in an alternate embodiment is -130 V.
At the twisted wire pair 180 leaving the combined digital
telephony and data xDSL line side modem 660 a line side twisted
wire pair with power interface 666 is formed.

The subscriber side is illustrated in FIG. 11B, where a
subscriber side twisted wire pair with power interface 667 is
formed, and connects to a combined digital telephony and data
XDSL subscriber side modem 661 via twisted wire pair drop cable
180. Signals with power are received from the combined digital
telephony and data xDSL line side modem 660 via the twisted

" wire pair drop cable 180. ’

In FIG 11B line protection 670 serves to separate the
power and protect the subscriber side VDSL modem 674.
Subscriber side VDSL modém 674 separates out the TDM'signals
containing telephony data and routes that data to a POTs
circuit 676. The POTs circuit 676 generates an analog
telephony signal which is routed to a twisted wire pair
connector-assembly 682, which contains a derived first line
POTs connector 690, which in a preferred embodiment is an RJ-11

jack.
I
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digital MWP8H#BAY and cell -based signal and a second FEEABRERY
digital tel ephony and cell -based si gnal ; d) transmtting said

first combi neﬂnd'o%'trj.@natlelmﬁfSDN circand eolg RAS 8k Sh@ént OaRdf i rst

access I pl exor over a teleconmunications |ink; e)
transn1tsnpgogaﬁda@e@&@iﬁmﬂﬁﬁheﬂoﬁ$gPFaESDN line ayhigHorEamrke cePrnged

sl onal 1943 S°GRN0ACRR ona 1 unBUEDER BEOTSHPIodhild iR 98 Cuhi g 1o

recel |ng sald first conbl ne telephon | - based
S|gnal apresent§ iinsttvecoess wire pamultpphemmor assqmbkxwﬁﬁéilng an anal og

telephony o1 038 OTidiment snblhSin°33R Neds!! U (At el erpORUnRY0

cel | - based

first Iiaqe@rdddaxﬁayiaﬂusatdnémiss dlgltaléﬂanaﬂtdnsdb$¢riber 51de h)
transn1tt|ngisa|d anal og teIgEEoEy naI ver_ a ted wire

pai r froMPS Fodest a4C'ces My 250ecan (RRke f*rfpg?ngﬁ%%ﬁl. ggpm

| ocati onisubscriber @GRle/I VISE ahddemcend @mmalgmleatge taal ccbaekealmﬁ!gnal
and cel |l -based signal at said second access

1)
gener at | M§iED Wis e LR FRx oM r eRBRBATEDICe 18 5he Dlgltal b’g‘é‘gﬂ"sV@;ﬁHPlf rom
sai d SECQ'H%e%'g@l%ld'(%ﬁﬁéll (DAVIChHEL2RFANE 2Nt wsd | shgsgd. si gpal on a

second l'inecard | ocated in said second access mul ti pl exor;

and depriedn signa hgere ¥a t afsbyd opirxd adaimedasmRE? bi g routed to a
Cell'bas%%é%ﬁ&YﬂdeéﬁnéﬁﬁﬁEéESQHQQQCCEE%ggﬂqfeqqéﬂ%iypfSXQrceﬁﬁinérsecond

twisted wre palr cond ocat1on
met hod déd&.i bdthe rcanlzimer GA6r pemmdisd domisining @€ Wkt CpaBEXAL Modem

ot o0 A et | 682 a8 BRI oy AU 103 bRASBNARY AN ome

cel |l - bas servi ces conprising t receiving
digital tfedoapmn}arme;}ma so:atcabheo@&bawtem connefityed atot effiraak; b)

eoe U GRS T TS, Bt R Mo, oo Bhb gt T
signal s mmﬁhntheiannib@eﬂoﬂsgsﬁghals and digital data signals. 30

Although the embodiment illustrated in FIGs. 1l1A and 11B
show the subscriber side modem and line side modem as VDSL
modems, ADSL or other types of modems can be used to realize
the invention.

The combined digital telephony and data xDSL subscriber
side modem 661 can also be located in gateway 200, and as
illustrated in FIG. 3, a variety of devices can be directly
connected to the gateway using twisted wire pair, coaxial
cable, or other types of wiring. '

FIGs. 12A and 12B illustrate an alternate embodiment for
transmitting telephony signals along with xDSL data signals.
In this embodiment the analog POTs signal is generated on a
POTS circuit 676 which is located in a combined analog
telephony and data xDSL line side modem 760 which is located in
USAM 340. Referring to FIG. 12A, the POTs circuit 676
generates an analog telephone signal which- is combined with a
digital data signal from VDSL modem 658 in the line protection
POTs filter 664 which serves as a line side diplex filter 418.
The combined analog telephony signal and digital data signal is

22.
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d) traner?i?f'%zséai d conbined digital tel ephony and cel |l -based signal to

an access nultipl exor over a t el ecommuni cations |ink; e) receiving said
conbi nedpdegienal atelwEhdnyneanside xBEL- basedesi gtiate pabuiWialcBOTs '
mul ti pl exor; f e ting an anal og tel ephony signal fromsaid conbi ned
di gi t al PQF?&ﬁé@% d éﬁ

cel | - based signal on a single linecard in said
access mul ti phexahe Gulgsneilsér ngidel was tethbdinrest paialcgnpalephengebhnd

based signal from said conbi ned, di gital telephony nd cell:bas Si I
on said 9A&§ &DSh&URsFTIPer §%a$8 ‘3838@597@31 i &S ?"%)r%‘dﬁbu"ﬁi ﬁges&% S
anal og tghgpkeis Sigpm1a t hIﬁaéd?refé\ﬂr%TdE@deﬁth; cosperihbefrom the
cel | -based signal on said single linecard tq forma conbi ned analo%8

teIephpn??&#@ﬁﬂﬁ%ﬂ%&ﬂyﬁ?éuiﬁﬁryéénﬁ&tPGI@LﬂﬂI179 an SROWEF gAYPPLY) ©
transm t {inNQ38ih LU - aNaLheg FoherBINbANRtbed to provide power to

tw sted-w re-pair-conpatible cell-based signal fromsaid single |inecard
to a subshe isombingdznibeg tadephopycand wiptamitPTeonpipnsarahgrogide

t el ephon tw stad- W re-paif-cC ' celds : §l I :

di pl ex ré‘gg{é\?ner—] 10?&?8?%3%&?2% FQFI %Eﬁg’?r@are 1(}?déer}£?:§§§?.§%ﬂg%i %? bmi aslg‘lsd
subscri b®owear dtiam; tkedAR) ptegaid0i ng oFEitd coel dpteeephpagksiigialisf r om

said tw _sted-wre-pair-conpatible | based sign L id diplex
receiver;ransmle%eéaéb.power supp&y %;? u§¥%é1C0£¥$ﬁt%§ﬂ%}h§§°0f
provi di ngdmeleitmnypewelr ceblebagednsdide ars stssd dwibeé hpdiesnpBilsi ng t he

RSN WL ISR I AT RN R L Iy
digital tsargd nddem fusdtLonbi fokrgdatiad abiqpiding etepthaydesgralpt iwr Esai d
e I TR R I T MRNPR LT M
cel | - basghgai Witle 19138 A666~RS 6601 MHLNIMOVSFofection PDELEEATHLY CALJ ONS
l'ink; e) receiving said conbined digital tel ephony and )
serves to separate the analog telephony signal from the digital
data signal and serves to protect VDSL modem 674 and telephone
194 from excessive currents.
In the traditional approach to combining analog telephony
signals with xDSL data signals (as shown in FIG. 4) the analog
POTs signal is externally combined with the xDSL signal in the
line side diplex filter 418. The principal problems with this
approach are that there are two twisted wire pairs from the
cross connect frame (the connection location for twisted wire
pair drop cables 180 coming from the telephone central office)
two sets of lightning protection, and unknown characteristics
"in terms of the trip ring and other impulse noise on the POTs
line which could be detrimental to the xDSL signal. By having
the POTs circuit 676 integrated onto the combined analog
telephony and data xDSL line side modem it is possible to
control the interference between the data signals generated by
line side VDSL modem 658 and the analog POTs signal. This
embodiment minimizes the amount of lightning protection
required, as well as assuring that the impulse noise generated
by the POTs circuit is characterized and controllable. In
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cel | - baseWOIBWA2A! at said access nultipl exor; f) gener at YOYUPYEAY ned

tw sted-wire-pair-conpatible cell -based and digital tel ephony signa
from sai dadition,CTDEdedk digii al fisineeh@meemdraﬂeléffa?é@dﬁl O0Bbrateq ON
a single Ili necard in said access multi pl exor; g) transmtting said
conbi ned fOK F3H8H r e- pai r - corrpatl bl e cell -based and digital

tel ephony si grﬁ'le embodihd PN fflﬁls%lggég iihngadd toR Msfﬁﬁbgﬁow the

| ocat i on; h) recelving sald fw sted-wirte-p
conpat i blsgmnmm%dnw?ntandt tippheigesimpdeam as VDSIatmademsm BDBE

devi ce | I eray
subscri bg)r I ocat | (t)‘:?&g cf?% Ixog%ﬁlgeggrrla Fnéls%nd aony oagﬂt A e&&]onyng?aﬁéf’nf’r om
sai d cOin® rounb imesd eaxhaa\log pal epbomyatari e:{a::tEﬂ leb)saBeslubscrlbeand

5o 13 SRR N PR cadl BRRE PECTOER YR, i AAERHAY 1202 3RFeREi vi ng

devi ce i ilﬂm&ﬂ:rmﬂ:em/ i m@CCESSaWhtLBPt@X@rf dewiced C¥ptI88 d0Fectly
S|nultaneouyé£ég vi di ony and -based services, said system

conpri si f§2 t?néﬁ% q%ﬁ %XeP?FHQ &M&qgﬁ t%ﬂ%ﬁﬂﬁﬁ%m5|§ﬂé¥éa t a

br oadban@ahilgi,t dxr t@&ﬁaf\aﬁ pes ob)wiBang.for receiving cell-based signals
at said br oadband d¥ ital term nal; c) neans for conblnlng]sald

digital teIepﬁﬂnF%ﬁ%ﬁWﬂ%ﬁlng sigpath §8i @ncelfrdmRRT sl3Pare BRUT 34
conbi ned over opﬂiéﬁif&lﬁé&eP@@”Yoﬁ”@oCQHd4¥¥8ﬁiéﬁﬁ”ﬁ%@ t?IUgAsggasrgnm

transmtting said conbined d g t el ephony and ce
to an acd&sde structiyre bpzs robvéheaSNQQQﬁﬂﬂﬁHﬁcﬁaqx#ﬂllﬂkerarChE) means

for receisprg s'i?drﬂié’ﬁ“bié‘eﬁltflﬂkéal in w J.cht e P hye adg E?kicgﬁts_egl%' gnal

at said access mul t 1 pl exor means for gene ng an anal og
t el ephonytbditgddl is sentffméaaudcghgu ﬂ@@sch gamufmaaphohytammteso is

based S'Q@ﬂt(ybétf'rﬁt?¥#égﬁa§ eE?%?E % %;%ﬂﬁjchanne%agggggggg ER#S?S:

g) neans for transmtti sal d
twi sted Wihee SRE rEname. fThetSDH framsuh$sle|ltfemd33®43®rbytes i]r)x aeapspkor

e A R G T = T
second Iﬁn@c@mtd(ﬁnntﬂt|whsehd1acn655used 33
The downstream ATM data (BDT 130 to BNU 140 or BDT 130 to

USAM 340) is carried in a cell format illustrated in FIG. 134,
in which 4 system specific bytes form a downstream header 1004
which is added to a 57 byte ATM cell 1002. The first two bytes
in the header, 1006 and 1008, are left unused, while the
following two bytes 1010 and 1012 contain two BIU 150 routing
tags, BIU 150 routing tag high byte 1010, and BIU routing tag
low byte 1012. An ATM Virtual Path Indicator/Virtual Channel
Indicator (VPI/VCI)and cell header field 1014 are also present.
A Header Error Control (HEC) field 1016 contains an error
correction code word which covers the header 1004 and the
VPI/VCI cell header field 1014.
| Upstream ATM data is carried in a cell format illustrated
in FIG. 13B, in which 4 system specific bytes form an upstream
header 1005, which contains two unused bytes 1026 and 1028, an
ODU source ID byte 1030, and a TCAM ID byte 1032. An ATM
VPI/VCI cell header field 1014 is also present, as is an HEC

e
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) means VO34T s i ¢ t ng said twi sted-wire-pair- colFrcpg?isgbslme
cel |l -based signal over a second tw sted : Wre pair to a second
subscri bes sh@calgi®. anlATM hee BY S1 €02 degcEBebyite sCldome Hindet ke NATHI d
access multiplexor is located in a central office. 11. The system
descri be@@t@-claim 9 wherein said first and second subscriber |ocations are
the same. 1R PASHYDSPME] L] 8RCQYDMY PR cﬂsﬁmaﬁﬁ@aom B8€h

cel | -based services, said systemconprisi nmeans_f or rece|V|n%
b)

digital ddrestdopssigmantigak fiber 169rdg@ga&§QMRﬁtQNUt%4Q1ﬁélBDT 13
means fOftof%“s%M"ﬁg@%%' (PP ks SLANEha %&%gl ﬁaﬁi%ﬁbaasm g bl

t er ni nal &hs Tor conbrni Ag sai A’ ony signal s
Wi th saldZ@éMnrbaaaikﬂﬁpnmzttQﬁfb?antEﬁrsﬂn both dxxﬂm¢h©d5d|ghﬁaﬂDM

o) ePhonteil 41 e L heqnent s o3"4e* RN GAQ"D Al Lednl 2

t el ephon ased" ransm tting
said fi rs:temd]éﬂ(uh/glaallllustratedl éph®IG .anfidixelin m}mdhsagﬁal biyd ea

first ac ., multiplexor_ove t el.ecommuni cat i.on

means fo&ﬁf&%ﬁt‘ﬁ :ﬁs‘%‘icgﬁd céP& G&dt res erveo‘%g?’(é? ?gbgph(?n); fﬁ&'
cel | -basqtbnflsiﬁgadeﬁ@ ¥L04, and &€se86ndc oIS svyridit exvdeover a fiber optic
l'ine; neans, for rece|V|n sald f|r§§¥fonb nhed dlf tal .

t el ephony andﬁﬁﬂ#l%ﬂﬁﬁﬁﬁgﬁ%nﬁP £Gsail §Bri BP@gopithin the
34 TDM segments &he eﬁoinﬂéth&@éHTBM1E¥E%E@ éﬁ'ﬁlne bytes
fromsaid first” conbined digital telephony and el | - based

signal i®afhirft TeIRERY FoTWEBY PHte 1108 precedes ¥|?5F55c35§%b100k
mul tipl exaryo, a second)THRaANFoER’ 10A2NSHd 'é"'&hs.\.afdj Bl Bchﬁl ephany

signal over & first twisted wire pair from said first access
mul ti pl exor t Am Fsynehxemees partual tributanyc@{T oh:5) can be i) peans
for rece| L g efong fﬁﬁb558ﬂeﬁkgb%mlllustrated 1£eb§éhoﬁﬁca%@
.ceII-base na at said secon

sendlng one reserved VT 1.5 byte 1116 followed by a 27 byte
VT1l.5 field 1118.

. The particular mapping of DSOs in a TDM block is
illustrated in FIG. 15, where eight DSO channels are
transported in bytes 2-9 (1204, 1206, 1208, 1210, 1212, 1214,
1216, and 1218 respectively). The signaling information for
each DSO 'is transported in a signaling byte. The signaling
byte is the first byte in the nine byte sequence which forms a
frame, and each of eight frames carries-the signaling
information for one DSO channel. As shown in FIG. 15, channel
1 signaling byte 1214 appears as the first byte of frame 1,
channel 2 signaling byte 1216 as byte 1 of frame 2. Channel
3-8 signaling bytes (1218, 1220, 1222, 1224,1226,1228
respectively) appear in the first byte of frames 3-8
respectively.

An advantage of transmitting the voice and data
information in an ATM format is that cells are routed to their
destination regardless of data type, and no discrimination
needs to be made between TDM voice signals and high speed data.
The destination can be a BIU 150, USAM linecard plug-in 920,

25.
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access muMQ 4IRS j) neans for generating a twi st BETHSPROT34] (-

conpati bl e cell -based signal fromsaid second conbined digita

tel ephonyageg 82bl-BIBdo%, 9%eocan 100, coffuferchotll Nopesand lagated in

sai d second acce
transn1ttte@eghodytmnSEeaawer@qmm ﬂlo LAN unltcbapatoblgamdwaybéﬁﬁn
signal froms

access_ mul ti X over ecand tw sted
wire pair a&He mapPéng ?gbgﬁ&%ﬁﬂn(ﬁqﬁ) a?d%g{goﬁge netwg?i &yst em
descri bedwherel aelrl $2avbefeirmesaifitdn rtS"]Ee damcfﬁéemﬁéﬂ: lflerOIA’DMS rieﬁ.ﬁﬁhﬂd
in a cent offi,c 4. system for providing tel ephony
cel | - baseéfb §BPV?E@? P§5§d1§€%téﬂ1 FHprik $n§u scriber é}gﬁb QQ% the
recei vi ngdﬂfget_»ahtt abembe@y n@&aeltSe altnw voice inforRheiddharg q‘ilgjht &peed

term nal ; nmeans for receiving cell-based S|%nals at sa
broadbanddGFQrtapstéPnﬁﬁémple' a PID 196 would generate TDM 3@formatlon

c) means 4f8 sogatntag 39i8d o Qﬂ&@uéeﬁ?& ephonyN st oRaka 191 ﬁﬁlglfé% erat
cell-based signals to forma conbined digital telephony an ase

si gnal ; dhrigBafBepdr datansnithe Mpwiaes conbikedresitience on dheplgahewayd
Ce'|'basegoﬁ'gaﬁhdtﬂa@etﬂ%03§%q2¥%g%é#F&ﬁ%%"AfMe§eflEeg§90QQQW§H¥'§¥§

link; e) neans Ivin I ned d ephony Ana
ceII-base@nstgﬁapnaflsdlACG@@65§datﬁnﬂm4plexor f) neans for generating an

anal og tel ephopy §i g?@kerlrl fof AR }ac%lqne% 1'5"eedm§i 81}18 r%telr‘éplh and Cel | -

based signal on a's necar N sal d acCcess Shhs
for generantngAEtheéﬂed wmdetmalformatxnnmmfbthechéhdbased1s1gmdfdﬂﬁﬁd

sai d conbi pe [ I Yo 2 cell-based sigpal, an _sai, single
li necard #ﬁ gg?dogcgéég ﬁ%ﬁ% Q§£531Q%3 éﬂ%afﬁgegﬁagFﬂi%dr§£ Sanal og

t el ephony (36gaal . thhbdsalf@rt Vi bt adnpmmerpmfmﬂnaﬁt bkt egilcdhased well
si gnal ony sai d glngbe Iing&g&% Q form a conbi nalog t el ephony and

tw st ed- mn?ngal Rpst £ éé}ﬂﬂH%§EﬂFS|gﬂ%lanl?iﬁﬁgﬁ tegembodiment

transm tttheg mapgingnbitnedMardlddhigh tPhepdodyt@Ngdnformation can be
twi sted-wire conpati bl e cell - based signal fromsaid single

a
| i necard ?Srﬁgrm ed; bgcﬁpggVaF@bation; j) means for receiving said conbined
anal og tel ephowythinaBdTt W%t edreNmizbhioid -soMPoli PheoeRbliBasedty i s

allows for the efficient routing of those cells to the
individual Optical Distribution Units (ODUs) in the BDT which
generate and receive optical signals from BNUs 140 or USAMs
340. In a preferred embodiment there are 64 ODUs in BDT 130.
Furthermore, a BDT common control card controls the routing of
cells to the individual ODUs in BDT 130.

The use of ATM cells in BDT 130 and over optical fiber 160
allows voice and data information to be simultaneously routed
from one BDT 130 to BNUs 140, USAM ADSL-RT 520, USAM ADSL-CO
510, and USAM VDSLs 620, where traditional analog telephone
signals can be generated along with high speed data signals.
Because the transmission technique and media for transmission
of high speed data signals will vary from installation to
installation, it is important to be able to support the various
xXDSL and coaxial drop cable networks from one Unified Access
P;atform.
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at a dlplef)recelver | ocat ed substantially near a demar cation polnt of

sai d subscriber ,location and, 36

k) neans for sé@ahaughgtnﬂsjtnvﬁnnﬁdmﬂhamohgenigmahstrated by frefe séhde
tw sted- - pai_r - i bl.e cell-based. Si sald
recelverm% SB%glfig gﬁéﬂﬁ%ﬁn rodﬁﬂ“ﬁbl%e?%pﬁBHﬁrﬁ &8 olé]lk'{)ifed
servi ces, 13atdesastethamnpmrmdux changesaandﬁmaalﬁﬁtdﬁiﬁﬁsﬂmuy(béﬂﬁéée
telephony and dlgltal term nal ;

b db
means for™ f‘égg iﬁ&r&éﬂ Fadds &t thd roal%e a3CeWe got the 1nved“r‘i5‘é?ibandméﬁg|tal

terninal ; inventiog) 1&Eaﬁh9cefrﬁred3(3i’63|kfé rmrétaé@téagb&@adtlﬁgﬂ %ﬂf@ﬁm S&rgé'aé[;

wth sald cel | -based signals to forma conbi ned digital te epﬁony
and cel | - BR9e§COPEnRFE; the appendefMa¥®$-transnitting sai d conbi ned
digital t el ephony and cel | -based signal to an access

mul ti pl exor over a tel ecomunications |ink; e) nmeans for receiving
sai d conbi ned digital t el ephony and cel |l -based signal at said
access - mul ti pl exor; f) means for generating a conbined

tw sted-wire-pair- conpati bl e cell-based and digital telephony

si gnal fromsaid conbined digital tel ephony and cell -

based signal on a single linecard in said access mul ti pl exor;

g) neans for transmtting said conbined tw sted-wire-

pai r-conpatible cell-based and digital tel ephony signal from said
single linecard to a subscri ber | ocati on; h) means for
recei ving said conbined tw sted-wire- pair-conpatible cell-based and
digital,tel ephony 37

signal at a receiving device |ocated substantially near a
demarcati on point of sai-d subscriber | ocation; and i) means

for generating an anal og tel ephony signal

27.
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from sai WQ¥HRsed tw sted-wire-pair-conpatible . ¢ CHYSRT e

digital tel ephony signal in said recei vi ng d system
described in claim 15 wherein said reggh¥mgd device !I@ m Hlmmll
access mul ti pl exor. 17. In a tel ecomunications ac cSYsS ~sa Ket hod
for si mnm&m%xdeittveri ng voice and cel |l -based services, said nethod
conpr|5|ng he . e g | S based
compr LS £, S ERScBhuncanPAns CHERHeIF Y U Weflndid shigethy

pl ural i theiingl ceeceJndhg hﬁ.ghhspeed databreat axicephian ¥ a&lqr@ab@naa;

c) formng .second cel ased signals_fromt . Si :

d§ conbi“?-ﬁg‘n‘g"‘fr%fd f?Jr’E‘Elg%PF%ﬁ dp§Paﬂrgll§’ga&§]ter¥g]°ny and Jei%ﬂ%]lgééﬁ - based
signal s dxd odewi sy abaiy method compmrgmrfgectmlétémmlfsi gnal s; and

e) simul. taneousl y transmtti

to_each ural jt of ac ess
termnals, usthde&sividivi dﬁlétg"ﬁzf"l}er te?epgogéfpt i %l%%"ﬁ%%ct i3, onbi ned

cel | -based si gnghrdadband dEik£eseshhPngagh access termnal. 18 In a
t el econmuni cati on access system a nethod for sinu|taneously del§[gvedr| ng

voi ce and cel®) reggdsdngrvihdegh speed data signals at

sai d net hod comgrrlogdiﬁr{&mdﬁ{%l Oferminald) receiving a pI urali ty of first
cel |l -based signals br oadband digital ternina

receiving a prucaribiypisfg veried dighsrd é'—tEthéIOnY Sl‘ﬁ%l%aﬂb&hd Scﬂlgital
term nal ; or S d a al s.§ G&1

si gnal s; %)lc,grh anél]%d 8?193 Frgghla%gl I%-%gaéélgﬁ]s%gﬁaﬁg an t‘%gl

second ceII-bas@@Laghan amdfhu@hasp¢edadaty sfignal; conbi ned
cel |l -based si I S Sl i haf 12
pruralty o @ tsneniee s Pa TUhBRRAE di i AOETRELLBRGHY BAEE ot

opti c connecti orspedte dmtrhl sadnadl |tdasedasicgsal smultiplexaddoesssect t 0 each

access term nal; ’telec 5 1,?enerjz_atl ng lOF.a single linecard in one of the
access termnal s Wt ERE %?cje 2 gnal correspondi ng to one of

t he voice si gealn'ece:.v:.ng)sgﬂdebambﬁgedorditdnetasl ngétephorgamthd diggtbscri ber
data signal correspondi to, one of the fi cel |l -based signals;

h) nul tiplexing, H%%Fiaa‘g? ngtEnet n%EaFﬁldt ﬁgcess m“lté?gseﬁcf%er voi ce
signal and the) yemardiig daha analog telephony signal on a first

linecard located in said access multiplexor;

g) transmitting said analog telephony signal over a
first twisted wire pair to a first subscriber
location; |

h) generating a twisted wire pair compatible high
speed data signal on a second linecard located in
said access multiplexor for transmission over
twisted wire pair;

i) transmitting said twisted wire pair compatible
high speed data signal over a second twisted wire

pair to a second subscriber location.

2. The method described in claim 1 further characterized in
that said access multiplexor is located substantially near said
broadband digital terminal.
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si gnal to“f%?sm a nmultiplexed subscriber signal; and 1)
transmtting the nultiplexed subscriber signal to a first

subscri beB. Io&abim&thadudtigmiﬁmdabmeskaim 1 furtheMIuﬂaracﬂér%zedain
tel ecommnég%tl sgi e%g.ée\slcfcazgdstseer@qnd s&lgé)grlgersioca 1o%0uasrl%9t%e ' d&me MY

voi ce and

sai d net hod conpr|5|ng the steps of: a) receiving a p:urallty of first
cel | - base n a1 broadband digital ternina )
ecei vingla Bl e & et etniaving & Biadnand Heivar

terninal ; termln@n fricdE NG i o ée@aagsasaaaak%ﬂﬁﬂmaﬁywki@néia a
si gnal s; . conb|n|n5ﬁ$he |$§% cel | - based_si and t he !

second ceWﬁtﬁégéﬁﬂmﬁ$m%%$%4?9¥ﬁ#ﬂEP{QYEQ}ngtS@eP ony anchhighedspeed
cetl - basedatadR@h¥ices, é@ldﬂﬁgﬂﬁéﬁmﬁﬁﬁﬁfléiﬁasEh%t%@%ﬂé)éfwh of a

plurality of access termnals, using an individual fiber
optic connect i @), reeeivbngi nedigtal bage@len s signalsadd@tesssdido each

access terninal; broad%gngeggpﬁkhlgté%&f%'w st linecard in one of the

access ternlnais ScCri voi ce Si corresponding to one of
t he voice si gnb?l)s;ecel\rlgg; gembglat i rs;;eemh a dedrond sliigmeday d iat t headuile
access u ri.ber dat |gnal correspondi ng to
one of the first cg%géégggdasgéﬁ Ter transnitting t he generated

subscri ber voi ¢ sompiahing saldiamymﬁdmatelephbhgewmghdxsEmithSEgid
subscri ber Iocatlon ansm t generate
subscri ber data S|b%%I speed d??%n1§ﬁ%%§£§ong |I%86§r ?o iegééonﬁne

subscri ber combiaédondigifAl | BeBepRbAYONMHHAI CREHBN 8peeds s¥them a
met hod for simultapeously delivering voice and cell-based services, said
nmet hod conpri si ng®t%82s{ eps of : 40

d) transmitting a first combined digital telephony
and high speed data signal to a first terminal
over a telecommunications link;

e) transmitting a second combined digital telephony
and high speed data signal to second terminal over
a fiber optic line wherein said second subscriber
terminal is located in a serving area;

f) receiving said first combined digital telephony
and high speed data signal at said first terminal;

g) generating an analog telephony signal on a first
linecard located in said first terminal;

h) transmitting said analog telephony siéhal over a
first twisted wire pair from said first terminal
to a first subscriber location;

i) receiving said combined digital telephony and high
speed data signal at said second terminal;

J) generating a twisted wire pair compatible high
speed data signal for transmission over twisted

wire pair on a second linecard located in said
second terminal '

- 29,
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a) recei WAJPB4"3urality of digital-tinme-division rrulpf:irﬁfsé’?(me %o ce
signal s at a broadband digital term nal ; b) receiving a
plurality of fld)r§én8§!a£iﬁaseg st@pated wire ﬁéﬂ:hec&ﬁ}t@aébamé dhgihal
term nal ; c) mapping the digital-time-division-nultiplexed,

voi ce signal s i nspeegcotrteldignaled fsignirensmissign coRpini RYiehedstirst
cel | -based sign nd.the second cel | -based signals to form
conbi ned cel | - “ird 8a%géeangignals, wherein selected cells of the
conbi.ned cel | -1datednsinghslingcosidion tthd stexbndvire paixel tobpstibdegnal s;
and e) sinu equsl y.tr mjii t ch a_plurali : of
access terninaIs#ggghﬁfiﬁgiﬁggéhﬁﬁ§£$qbgﬁ%& squoﬁ%%ééﬁw%é%?%gﬁ} t he
conbi ned cell -basedr a secadidestad stedaciioeEcgssit erobnad. se2dndln a

t el econmuni cati on _access system, _.a nmethod for sinultaneously delivering
voi ce and ceII-bﬁggac§éE9FZgQF%£%9T'nethod conprising the steps of: a)
receiving a plurality of digital-tine-division- mul ti pl exed voi ce

signals at a broadband digital ) erm nal ; b) receiving a, |,

pl ural ity of Hhe Jiethed -%%%%Hlé?anépscaalm 4 furthen, HAHAFIP T 254 ot P
termnal jthat faidBPPFsY £8emohalt ak- LobBtdivisticdtantitdinlexeshr said Voice
signals into second cell-based signals; d) conbining the first

cel | - bas&raadhand 4@tk terminadecond cel | -based signals to form

conbi ned cel | - based signals, wherein selected cell of the

41 conbi ned cel | -based signals contain he second

cel | - basell- sigrial telecommynicatiionfesysten g ta iy aadhanrd dightal

plurality, . o) t Lpa [ Pl IAYA | A f 1. per
optic co ntheercnt\ll%anl, %%Igﬁ%gén%? ngé rTLcl{ell %Eggg %d Q‘gll%%eflls% ot .%ca% dir) %sg‘%ﬁt B each
access teronnmedted to 4)sgeserabemgpremisefs,r sta Imetdeat dff npooreidinghe

b : : ' ' di ¢
oo L iy RRUPIEEA She L SReS! Ml con on LTIIRARLaRDELo20S °
gener at i nche osttegpseebHnd |inecard in the one access termnal, a

subscr LDer dal g SLANSLG T RSREUERD ponerbbReC Sy Dind L, !, SRle Pl

subscri ber | ocat bawadiathd digit)aX rteewsmihalng t he subscriber data signal to

a Secﬁ?ﬂr%%%ﬁ%ﬁkﬁfr hg%%tiogpeed data signals at said
broadband digital terminal;

c) combining said digital telephony signals with said
high speed data signals to form a combined
telephony and data signal;

d) transmitting said combined digital telephony and
high speed data signals to said access multiplexor
over a telecommunications link;

e) receiving said combined digital telephony and high
speed data signal at said access multiplexor;

f) generating an analog telephony signal on a
linecard in said access multiplexor;

g) generating a twisted wire pair compatible high
speed data signal on said linecard in said access
multiplexor; _

h) combining said analog telephony signal with said

twisted wire pair compatible high speed data
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22. In a ?K?g¥gﬁ%hnlcatlons access system a method for S|nur dﬁ@%ﬁ%7§7

delivering voice and cell-based services, said nethod conprising the steps

of : a) receisfigihln ohubakil V1 ekt 8b- tiFer th Visn®Aned analog
mul ti pl exed v0|ce signal s at a broadband digital term nal ; )
receiving a plurd %%Qﬁn¥||@§¢ cENLSEESedWitgnaPair compagibife Wighadband

digital terninalspeed dat drePiymgl  he digital-time-division-nultiplexed

voi ce signals into second cel 1= based signals; d) conbining the first
cel | -based si ghhlfsfaa?ﬁnlttﬁ'elng saide ined - kP ai grelepheny oramd
conbi ned cel | - sted sed

signals, wherein s JI ected ef?s 8 J"E.che compatfglceonbl ngg celqeebasedatgl gnal s
contain the secorffignal froml|| sbaded lsinprd] to episi mdulseniisey
transmtting to %ﬁgﬁ. plurality of access term nals, using an

I ndi vi dual fi ber fgeézmnlc connection, the conbined cell-based signals
addressed to ejtilrexmxicsing er satdl ; comblﬁédgenmmmbgm)temeph&h@gh%ﬁdnecard
in one of the cess tern1na|s bscri be v0|ce si gna

cor respondi ng toEﬂﬁfEﬁ§thﬁlﬁ?glPQF tlﬁfqﬁiﬁigiﬁl hig spRRY | Aakd

voi ce signals; s:.grga)l geiter at | daplex t hecdiRgre |§dlf§iﬁr%1@l§yb%?ééiger

data si gnal Corriﬁﬁif to,.one of the first Il -based signals;
h) mul ti pl exi ng, FotRe¥ i peeniaesy hand subscrlber voi ce

si gnal and thek;?l&é‘{ﬁﬁahﬂn@ahald analodi 882kph@nkOrdl gndl teke

subscri ber signal; 1) transn1tt|ng the mul tipl exe

subscriber si gnalfikdh speed d%ﬁal%hSBabnénsébéérﬁ&@iq&xﬁﬁqeﬁﬁer 23. The
nmet hod of clainms 17, 18, 19, 20, 21 or 22 wherein at |east one of the
plurallty of _access termnals is located in a central office. 24. The
met hod of 7el &Rnd te¢lecemmupicagions @y stEmtaeing a2 beaadband difi. gtifea 1

pluralityrofmdfgeSsohfbRLEA To' Snl Qe Wi fh AP IR TRAN: U1 $13048 f Tom

a subscri ber | ocation.
connected to a subscriber premises, a method of providing

telephony and high speed data services, said method comprising
the steps of:

a) receiving digital telephony signals at said
broadband digital terminal;

b) receiving high speed data signals at said
broadband digital terminal;

c) combining said digital telephony signals with said
high speed data signals to form a combined digital
telephony and high speed data signal;

d) transmitting said combined digital telephony and
high speed data signal to said access multiplexor
over a telecommunications link;

e) receiving said combined digital telephony and high
speed data signal at said access multiplexor;

f) generating a combined twisted wire pair compatible
high speed data and digital telephony signal on
said linecard in said access multiplexor;

g) transmitting said combined twisted wire pair

compatible high speed data and digital telephony
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25. The WOMWHA2Hf clains 17, 18, 19, 20, 21 or 22 wherein FCHUBOTie of
the plurality of access termnals is |located within a VDSL span di stance
froma subscribeg pati Ahon 28:dhe1FRLBAGEOT o 2141 40, sBRsEEsBEcher el n
the digital-time- élVISIOﬂ mul ti pl exed voice signals include a plurality of
DSCs, and each |pdemu@@@h DSO I's mapped into selected cells of the conbi ned

ceII-based Si 19 2 22
wherei n one of e pI ura |ty Oag"%#l rgi Jﬂ&?)ase%‘zm g%gl S ‘(':%%mg)rl S g?%n
Asynchronous Tr an@ﬁ@ratlmde (AEWOSI gbal.ephoza gha retdiod sgfees] adatal7, 18,
19, 20, 21 or 22 _wher on d |gnals
conpri ses an ATNF%@&é%r%t QL?%ESﬁg eﬁ%%gg §§Ek?8@§§gl§21 or
22 wherein one ohddnaqﬂnﬂ%ﬂuhacrﬁbexn&n5Embneéb based signal s conprises an
ATM si gnal . 30 A Y st.em for_sinultaneous deliverin oi ce and,
cel'l - based sertl GSACTARINA <Ay ARAISMIbHELSPPRY) PeBRRNal ShundRith the
br oadband dlglta&éuyyvﬂﬁg desggdeyes a plurality of voice signals and a
plurality of first cell-based signals, maps at | east one of the voice
signals into second cell-based signals, conbines the first cell- based
signal s agd tﬂeesxﬁseﬂedcaébcb%ea §n0@AlaSrd 7 fﬂffﬂl'?@ﬁt&ﬁ@ﬁhéﬁéfibé‘éeﬂn
signals, and sinultaneously transmts

to each ofhatpsatdl regedvingcesyicer dsnRoyenpd iiaPy said@eresal

fiber- opqhglgggpgggfon the conbined cel |l - based signal s addressed to
each access termna . 31. A systemfor sinultaneously delivering
voi ce and ceII-based services, conprising a broadband digita
termnal,gWwhegpein | ity
(ot nal g uegcin: LecBRARAsRat el Kl Halilng UV GHabanaraBYERL 1)

| east onetewmihelvnecelgmggahsgh sgemhbdaﬂamuhdmﬂéléphmmyssggaak$,canblnes
e o a8Fh s BES LB, WIRORERY Sl aRRET rAoais Labe ™
data services, sald apparatus comprlsing.
'~ a) means for receiving digital telephony signals at
said broadband digital terminal;

b) means for receiving high speed data signals at
said broadband digital terminal;

c) means for combining said digital telephony signals
with said high speed data signals to form a
combined digital telephony and high speed data
signal;

d) means for transmitting a combined digital
telephony and high speed data signal to an access
multiplexor.over a telecommunications link;

e) means for receiving said combined digital
telephony and high speed data signal at said
access multiplexor;

f) means for generating an analog telephony signal on -

a first linecard located in said access

multiplexor;
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to each oWOIHR L ity of access terminals, using an i nd SV aval

fiber-optic connection, the conbined cell-based signal s addressed to
each access tegpimi@ns for t¥ngeietii@s, saida sanglegl i nekephomy one of
t he access termnals,. a subsqrib%{ data si gnal ‘
correspondi ng to Rk PHELT & stitst| Ldssgd wire palr (fgng Sfirst

b) generates, on dyksStivee 1é08€868; a subscriber voi ce signal
corresponding to one of the voice signals; and C

] | : )
nul tipl exes, oR)MRaRS nglfCy i ndenakatipg a wist@Bscribe? vARRELsi gnal

and the subscri belofl@inle high spdE@l ded oryngnail tépl exedssebsari ber
si gnal . 32. A systemfor simultaneously delivering voice and

cel | -based servi deshecmndr iloigaFed bisadakd drgreas mulbipiasPr whkeEein
t he broadband digﬁ%éﬂs EﬁQ@&@JQGSEe£¥§§thphE%@iﬂﬁ&qu digital- tine
VoI ce

-division - multiplexe 45

signal s and fiijtme=mis - bised sranshittimgs sheddi giwisted wire pair
time-division-multinplex voi.ce.signals into second cell- based signals,
conbi nes the fi rs(fongpeﬁf%dja%e&”sqkbn P§e§ndd?ﬁ% sselc%‘%ifcéjlvle-rbageas%‘i:‘gﬂgl s to
f orm conbi ned celtwistsed wipeapairwber ai Begenec isertbsxatilsewflddet Lonbi ned
cell -based signals are reserved for the second cell-based signals, and

simultaneously transmt to each of a plurality of access termnals, using

agdi ndi vijdal frhlﬁeap@a&h«td@omwzfﬂim% gimA@Défilhnedfﬁch_ebafmér&i@”elﬂﬁzed
aadressed,t o each agcess term nal.., . , Ssystem 1 qQr s| nmultanequsly
del | ver | niPvEheE ARASBOCHSR B KURAKAE LENPPFaFRg SUBPSANdnd 1o faad

term nal, suher grdaklibandr cadaand didéfialaternmnal receives a plurality of
digital -time-division-nmultiplexed voice signals and first cell-based

signals, maps the digital- tinme-division-nultiplexed voice signals and
first celhy baged Spgdlatud RSsddibdl oid a1difPodEukehan: ilaldn! &P ce
signals into second?%élﬁ-gase signé%%, conb%ﬁgg tEe ?Frst cell-base

signal s aikB thatseadadd fdalst b Eegqndl subscr bpercoabrtdonc@ue fdedsame.
signals, wherein the selected cells of the conbined cell-based signals are
reserved for the second cell-based signals, simultaneously transmts to
each of alpl-ufal it fedfecorrans aatrinnm| systenngauingndi birgdasiband atigittak
connecti o ol : l,-shase [ gn addre S
terninal,ggﬁgﬁﬁaa g% ggﬁgﬁgigggﬁgﬁgggggng §a|?ﬂ§02§§gphgg§§%§ﬁﬁﬁﬁg + an
access t erppaxigusa forbsdmvidranenwsl wipmaviding tetephesyordidhditgh speed

the digitagigigEEQE%g%hogéid appaf%%&épég% igghg? signal s;

a) means for receiving digital telephony signals at
said broadband digital terminal;

b) means for receiving high speed data signals at
said broadband digital terminal;

c) means for combining said digital telephony signals
with said high speed data signals to form at least
one combined digital telephony and high speed data
signal; '

d) means for transmitting a first combined digital
telephony and high speed data signal to a first
terminal over a telecommunications link;

e) means for transmitting a second combined digital
telephony and high speed data signal to second

terminal over a fiber optic 1line wherein said

33.
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46 WO 98/47251 b) generates, on the single |inecar FCTAVRMT i per

data signal corresponding to one of the first cellligfed
signals; and e t =41 PRCAr

subcri ber second éﬂ%%y£%8§g|¥8§glﬁﬁé ?U gr dat a sggha
forma nultiplexaieaﬁmcrlber si gnal . 34. The syst em of clalns 30,

is |located i A cedtral em of i s 30,

31, 32 or 33 whermslepitony andehiphospeaid tdutylsighalyaof saddessidsr m nal s
I's | ocated \@ thln n, ADSL span di stance from a subscriber |ocation.

36. The system of 30, 31, 32 or 33 wherein at | east one of the
plurality of agpmﬂsermfla{;enemmmt eﬁh anald@tbénephb’ES}L sipavaldigr ance
froma susbcri ber Lgcatlo systemqf clains 30, 31, 32 or

33 wherein one of2 TirsSypkinecazd, %9°6Feﬁ|9§ts€éﬁ Tdxsdd tIHARL ‘conpr i ses
an ATM SiHP¥eans for38.tddWeshyst £y Of salidl M5agf1odl, 3 Phohdy

31 32 of 33 VEPLAI A ror rLEBIANS OLiANG PLULA Ldote BleROGRRA dr i nal S

wherei n one of the plurality of second cell-based signals cConprises an
ATM si gnal . Slg}?l Tﬁéfe§ys@ erhigistc| BVikgted, wire 3padr 38ramersdi one of
the plurality of ﬁ%% rfﬁélbééeg EEQQE' %uﬁ%’é}%&'b%‘is 1%&{“\6@ gnal .

47 - The nethod of clains wherein access

mul ti pl exor islhmﬁﬁnﬂi|erFcen¥¢aelUiﬂgce said combined dlgltal
telephony and high speed data signal at said
second terminal;

j) means for generating a twisted wire pair
compatible high speed data signal for transmission
over twisted wire pair on a second linecard
located in said second terminal

k) means for generating a twisted wire pair
compatible high speed data signal for transmission
over twisted wire pair; and

l) means for transmitting said twisted wire pair
compatible high speed data signal from said second
terminal over a second twisted wire pair to a

second subscriber location.

13.. The apparatus described in claim 12 further characterized
in that said first terminal is located substantially near said
broadband digital terminal.

14. In a telecommunications system having a broadband digital
terminal connected to an access multiplexor which is further
connected to a subscriber premises, an apparatus for providing
telephony and high speed data services, said apparatus
comprising:
a) means for receiving digital telephony signals at
said broadband digital terminal;

N ) \\l\l I m”'i?’”limﬁﬂl m Imd — Repach:
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41. The n&%?fdﬂgf‘l claims 1, 6 or 7, wherein said access nul tiplexor s’

located within an ADSL span di stance from a subscriber |ocati on:h. 42a The
met hod of clai B dearfs Olfols Walleliviindpl HighCespebUl t HRLEXOEihRakgCakE
within a VDSL gygan di stance froma ;‘t%scr ?%er ocati on. 437 The net hod of

cl ai m 4, wherein $iq readhandcdigitad tegméndd/is | ocated in a central
of fice. 44, Ofl, pf 5 i @eheagl) €S8qnal

mul ti pl exor i szrg%%{rﬁe% g\ng?hic%hgrhiﬁk%&%a(ﬁ dll'gt ance fr%{%%ﬁjbsc??%e?

| ocat i on. 45. Michretyoid ofhighi nsreedhedeta asiloswdts orko acters a

mul tipl exor is I%ﬁd}ﬁ@ﬂ] p t L a 1513 ifyoma subscri ber

| ocati on. 46. e sy§%%n?%¥e€?§$§;aéa gigaor %@%’Whereln sald.accgss
nul ti pl exor isdgesdresi | fox certamsmibtting. sadd Thembjskeem (ﬁlgAjbgtlIB 9,
14, or 15, wherei | cess 410l exor is lLocated. within an span
di stance froma S{l]%l:%}?%@ I%%%M}P WEe heéi%teﬁ‘%rl‘a Pai bR 05339 o
15, wherein saidaccess multiplexor over a tele&dbmmunication€CTefik;

mul ti pl exor is Bocated Wi Lhin a VDS| sgan di stance from a,  subscriber

location.  49%) Y st et?Bf cFEFRTI2NInheFaitA at QWRIN]he Atghtal

mul tiplexor is | ageleshoiya seatraighf fkpeed FtalhesiudEmHE ckaig 12,
wherein at |east one access nultiplexor Is located within an ADSL span
di stance from a AFREST JRRLELRLEXBR! 51. The system of claim 12, wherein

at | east one ag¢asdans for generating an analog telephony signal on
a linecard in said access multiplexor;

g) means for generating a twisted wire pair
compatible high speed data signal on said linecard
in said access multiplexor;

h) means for combining said analog telephony signal
with said twisted wire pair compatible high speed
data signal on said linecard to form a combined
analog telephony and twisted wire pair compatible
high speed data signal;

i) means for transmitting said combined analog
telephony and twisted wire pair compatible high
speed data signal from said 1linecard to said
subscriber premises;

j) means for receiving said combined analog telephony
and twisted wire pair compatible high speed data
signal at a diplex receiver substantially near
said subscriber premises; and

k) means for separating said analog telephony signal
from said high speed data signal in said diplex
receiver.

15. In a telecommunications system having a broadband digital
terminal connected to an access multiplexor which is further

connected to-a subscriber premises, an apparatus for providing
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mul ti pl ex"XPgls’é"*s&cat ed within a VDSL span di stance from a subscri Ber '
| ocati on. 49

telephony and high speed data services, said apparatus
comprising:

a) means for receiving digital telephony signals at
said broadband digital terminal;

b) means for receiving high speed data signals at
said broadband digital terminal;

c) means for combining said digital telephony signals
with said high speed data signals to form a
combined digital telephony and high speed aata
signal;

d) means for transmitting said combined digital
telephony and high speed data signal to said
access multiplexor over a telecommunications link;

e) means for receiving said combined digital
telephony and high speed data signal at said
access multiplexor:;

f) means for generating a combined twisted wire.pair
compatible high speed data and digital telephony
signal on said linecard in said  access
multiplexor;

g) means for transmitting said combined twisted wire
pair compatible high speed data and digital
telephony signal from said linecard to said
subscriber premises;

h) means for receiving said combined twisted wire
pair compatible analog telephony and high speed
data signal at a receiving device located
substantially near said subscriber residence;

i) means for generating an analog telephony signal in

said receiving device.

16. The apparatus described in claim 15 further characterized
in that said receiving device is powered via by said access
multiplexor.
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