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5 The pr li cati “ ' iority under 19 of

Pr ovi si oﬁgfgﬁ&;’?ﬁlﬂcati ormm‘mm mmmmhm filed o I , 1999, the

di scl osure of which is expLgggky incorporated by ref€rence hereininits
entirety. BACKGRQUND OF THE INVENTION 1. Field O The Invention | O The

xanpl e, a modem and a ;@éﬁgﬂmp&ﬁ%@&w BEMISy and in
exanpl e, a nodem and a n, and in
particular, to an NSEHHALERUREXANDHEYLEDURLEX BROGCEDURESni cat i on
configurations and sel ects an appropriate ' conmunication configuration to
establi sh a comuni caCROBYS-REFERENCE T\ RIEJ SERDIOATIONR! O her
Information 15 Traditionally, data conmunication devices, such as, for

exanpl e, nodens hepsesentapplisgiamdaimsgriarity undrndd B hif ofdd. Bvevisipudl| i ¢

i tched I RST. ] b fi
Tocat ton ARIEACROINEYELRA T e A S pehEpRo R o L el
voi ce banﬁwé,g,ogatedgp%@ggng@h@,lemQigstynqyg 4 kHz bandwi dth) of the PSTN

Early nodens transnitted data over the PSTN at a speed of approximately 300
bits per second 20 (bps), Al [1V)- j i MINTROS
popul ari t gf éEe !nternet, faster comuni cation schenes (e.g., nodens)
were dermhd&il . Currently, the fastest anal og nodem avail abl e
(rekgrred to a . : i the:l.n t]

Te f(’afgon’rmni cat Iﬁ"gﬁ’ﬁé}%@;}:ﬁﬁ/ﬂfﬁ% l, ﬂ rg%%%?? g&gg{&ggg éll}is Jrégfég ’ %ﬁ;%bl;og%%nnﬁ?lgﬁl
33, 600 bpsodsheind aitathod dotkiabling datikefenunideition, 4drihipattula, xappaatdand
within the approximate 4 kHz 25 bandwidth of the PSTN. It is not uncomon
t o transf Bietheskthatdatecss yariqus spmmunjeation copfigwptiens andmsplerts agjappropiagpdem

t hat. oper Il zi -\ 34 i r i alongtine to
transfer g%@%%‘#IPéFg%gé%gtﬁ%%ﬁq?SF%ggljrllg% é‘ﬁ%ﬁ\?@?@ﬁed for even faster
modens. Agc Dishudgibi OB siteind AaidnDihie Bifb@iatiggt hods are bei ng proposed
and/ or developed 30 to transmt data on the local tw sted wire pair that
usedSt he spect Mupditipeally. dafte comaamicasionldeices shethas, frexamplarprasemsdboth ggalog

veens ar o B HiEiah EFEhetn ool ovBiiiic shifcnrg Eleabon AcPAETR TR %o japemic
ADSL) VDSHjta HeSkeenA St 102 BGoohiela §dcBRd (RhaliSet S Rbdem Shtrats vatimeaal |y

referred to as xDSL). Pl 8063.S01 2 1 MAY 2003 Several of the various
xDSL schenenveptiondlivosderhand 4e.g0 approsimatelydrthranghdrkBe bindyridth) of edtPI%i Earbh

t he voice _band and t band abov voi ce .band. Eac variation

ol oy aTHPFE FERERA A 20 (P SEN aha sPred Peprmg iAol TP BT H9R% eam
andhor doysps) rd?aess!t IOVes tifife, BRERHUR th@hdrddbdd /{so@ma@w btk NgtefdegagBey bands of
the 5 twisted pai r communi cati on channel . wi de Tange of physical and

epvi ron me peminunigationschemeesde. gt, meodears) oigse demdndgd and devedoped. tCusrenily sthe dasgsat r

wires leads.,to widely varying expectati f easi bl 0 ni cation.
Capabi ||t PR e vt (R TR s ot BRE ot Emof 8 s ey Py ins Merbaliopba
Wi re pair TeRcSmmurfthdioMUiBod BTUM rankthits Hata at SEME0f afprbxinhay83 8y bpPhndee
able to transmt data at Iits maxi num adverti sed data transfer rate. Wile
xDSL t echideabeprefitiansi Sthesmohodéme conthmepo exchaagodats alithimthetappraximhte sijdta

dat g _transfer prob several obstacles exist to the rapid depl oynent and
act %ati oﬁ“&*“’%ﬁ%ﬂ}‘gg‘ﬁsﬂ?&nt. Many di fferent xDSL and hi gh speed access

technol ogi es s i j I I.Cr, i 3 d/sor

de facto st andg!r%?09@%%¥n§%?&§%se§(§qﬁEdeﬁ%ggk ng Llég%(:rglnnr}g%ét&?’géﬁqknggf lPﬁpPﬁ@é#ent
one st andatodefrothasepeestas uslizing e B4 nheduldiidy: réqiiresayontinehe trandferaducly a file.
conpatible. In general, startup and initialization nmethods of the various

st andar ds As@asesHbarmesd has aevsleped deiossatipsigranodems.

Accordingly, many new communication methods are being proposed and/or developed

30 to transmit data on the local twisted wire pair that uses the spectrum above the traditional
4kHz band. For example, various "flavors" (variations) of digital subscriber line (DSL)
modems have been/are being developed, such as, but not limited to, for example, DSL, ADSL,

VDSL, HDSL, SHDSL and SDSL (the collection of which is generally referred to as xDSL).
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Li ne environments surrounding the xDSL data conmuni cati on schenes, such as,
for exanple) their ability to co-exist with a conventional anal og zrjdgm 2003
that conpypospses Wi thin ?0 the conventional voice band (e.g., 0 -

bandwi dth), differences in central office equi pment, the quality of the
line, etc., are nunerous, differ significantly, and are conpli cated.
Accordingly, it is essential to be able to determne the capabilities of

the co ' ' e j jition.t ing abl e termne e.
e commal e bl SUANRSIpst A O B R A b BT Bl it
opt i MUM ARH if eHe Vol EhArArdndGh € BATAAYOS EheOVbitd Pdnd. 25 User applications can
have a w de range of data bandw dth requirenents. Al though a user could

al ways use t hé&aoh gt varigtinaiemplooBSL different eordmuoicatiomsaheme, eesniingiip differdsL
si nce

it SABRB e e o it e
2,31 D25t 2R SRR L h A BB AP Sl it

expensi veof g wativus abhfgura@sns cTale twiste® pRR SFiEkstiCady 8 Willely Ragindenpitatlohs ofASL
service. As aresult, 1t is desirable to have a systemthat automatically

i ndi cat edeaside cerampinicatian gapgbility bandwidth.cBapendingrans farexample thequadity obthet he
link (e.q.,.central. offi . P 3..5Q1 Z ~ 2003 I n additiop, to
the " phys RSt BIEG Bair Rt gh ST Mire oGP 4T oh BWGR R INE GG A e A2k B
channel , thihghitdaeed iQahAiRELSFeRNEB M tiansfef raé. SO | nfluenced by regul atory

i gsues. The result has been that possible configuration conbinations at
eacld end of a WhileubSEaethnolagdieawrast and wéfey thevpmoreisp of evlving thy high spleed diga
Tel ecommuni cation, Act of 1996 has opened the vast infrastructure

ot ai |1 ¢ AR ET BROKcsHeral CORas B IR O 5o B dpaoy e B AHy RO A

i ncunbenteq& Hegp_one provider (ILEC) that originally installed the wres.
Thus, nul tI% e providers may have differing responsibilities and equi pment
depl oyed for aMsamayndiffererit x®Slaard high speediacesss teehholagievbdlutiond kaveitean i on, a
gi ven conmunj cation channel (line) nmay. be ﬁaﬂa 0 salely provisjoned for

voi cebande¥Aibed i pERlic, grorsitarys degfagto standandes Equipment sireach epghafa sHpg) |

SD ot . o o
servi co. Gin SR REEAmARAGR ek RP RS SRR EP or RS
i nst al | i mautagidy cdrhpatibleghn gemerallrstaaip and initiatigativh ngtkedssef the wagioosstanderdy. |,
t el ephones, answering machi nes, nodens, etc.) on voi ceband channel s.

However , haugbesndiergsp S‘tcoémﬁiblﬁent (CPE) associated with 15 | eased data
: Tt has twpi cal. . . . _ “oh
speed communi At ERVSHRERE bRl RS S B ER RS HEnes SRk R b O

and demarglatmpRe diein dbilityab e6lextg withth d@ne¥nttbnabartaliod hodeih tkdticofr@iuditayes witdad

circuits using the band above the traditional voice band. This will place

i Qc’roea;sedhqﬁ%@m@aéNovccn@agé(%-ee - iz bpndyidth), 9iffosergss ineertinl offiski de range
of equip e nnec . . r
or erm'se. aivipaisis e HPAKDBE RN, ERTAREh R B Bt iRy, okt dBrBHERETT

home, of fAcerdigily; & i9&denthe td B alsle € déternine thedapatiiliflesod ftthe BoMniumidacges 1 n
the wiring are varied and unspecifiable. For a service provider to dispatch
a techni @gaweé,naﬁdélt@naebgmm ledosietampine thh capsbdities ef therqommumigati;m make an
installation re r.esecg an efficient

ts a large cost. Accordingly, . d
| nexpensicgaiBptent i ofslor Yo xtallish arRbgiieh a5 sttt SemmbieRion i e 1 ox
thes25 initi a'IUie?tabﬂ'ihaﬁBnQbirﬁkHvE% Wi'aptrﬁf‘geﬁiftd‘dﬁtﬂaﬁéi\ym%%u?reﬁieﬁishQ’(l@hoﬂ&h a
comuni cati on net hods and configuration nethods exist. i1l further,
swi t chi ngserpoupdaimtaysaye dieihsghebetapaaty xD8L stamdardicontiined o hammigple xDSL box,
in general, that will be the most expensive service, since communication costs are generally
related to the available bandwidth. When a low bandwidth application is used, the user may
desire the ability to indicate a preference for a low bandwidth xDSL (and hence, a less
30 expensive communication service), as opposed to using a high bandwidth xDSL service. As a
result, it is desirable to have a system that automatically indicates user service and application

requirements to the other end of the link (e.g., central office).
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termnation and the actual conmunication device. That sw tching equi pnent
may function to direct a given line to a given type of conmunication

devi ce. FA806uSO1a hi gh speed data access start-up techni que (appdlthﬁquma
met hod) that solves the various equi pnent, communi cation channel, and

regul atory environnent problens is urgently needed. -3 P18063. S01 2 1 NAY
2003 In the past, the I'TU T has published recommended nethods for

initiating datyg aﬁamrlb@}?etﬁlﬂ&c‘iy&fmﬁ/&it% mg@'c&hﬁmf‘daﬁon @@ﬁgh{ehpa{ y, two

Recommendat i ons were producéed Reconmendation V. 8 "Procedures
for Star tcomgmﬁes&tnourﬁxamielpagh s;&eﬂrcht&cnemloompdnmy is Ao Mhmmbd Bymrdguiteadry

Tel ephone Networ k"; an Recom"rendatlon V. Bbi s gOSI 96) - "Procedures for
t he Ident‘?SPF%aTli‘?)’st‘élﬁHaSS@eé‘ébﬁ“dWSﬂP cCORHiBralipR eam ma@wf%{t@aﬁhersb?%en Dat a

Crcuit [ Ifgg i R%ﬁ? et ween Data Term nal Equi prnents
(DTEs) ove%’nrlqt“%ﬁ‘E ergﬁ’%ﬁ?é gre e O%Q9thrk" Bot h Recommendat i ons
use ;1 sequenceryy UliTetecbimiaiitdtiofdhdt 69 MOERRAS dHRAedNthOv4st inffastrdefitd éFmadlic
negotiate mutually common (shared) operating nodes, such as the nodul ation

sR cheme enplssddirepais m:llmth cefmctlm@leﬁcl ) Usagd) asd alnelt mpumbquéﬁlcghone provider
ecommendat.i Qn e .applica on onv tl ona an

commun calie et pogaayinseed dirvulies CHS. BERGH i s okt i fng

desi gned are full duplex capabl e
(V.8) or r%%lowghn %)?Hgg u P’Qﬁt @Jpl(%?kb fSP{:;'IE'ngle% éﬁﬁst artup nmechani sns may be

full 1 S dupldn angwbrabéntﬂhpffﬁx tcrahharomah igirenpoomadhicamnahenms €hing) hay be
cha,nl sm.w t _know ng

itjate t startup hqQ whet her th Vi are full
dﬂpidex or”PFiY Proereﬁw%é Bpasekand X’ngN P ongoa%imaamrwg‘)gﬁéﬁﬁiié’DSL

back d
ek MDY, SRS ot S Lo gt b, M i
definiti qmrsa(cm@rﬁﬁlspym a wideirufgd dffreztaini fon p(aeﬁl|g|(i agimstatlingamd utxlizﬁm)DTE

DCE and ot her associ ated term nal equi pnent which originates an activation
of an xDSOMYBYRIFaN cans&mmngn@@ aqmewent (etge tefpphomERNSWETIBE MAChngsgrPdantsy

t erm nal swe | aced. on the P

bt on SHOR Bl inflS b Refert Sistorber 3 Ris8 Saiaent (PRI R Bmed Vi,

of Bs par tlb&suhaat XdnBhitfR ) be&mm@m&a thabérvirg déldd e 16 ents
desi gned and tes?t ed io ﬁxg?l?m? cleanly toby16 VHZ ofpamm*runl CatIO%{SWUSEd

for voi ceognaunigation market edntinges 1@ evolveegistimers pal alseexpept and demand freedom in
selecting and providing their own CPE for high speed circuits using the band above the

traditional voice band. This will place increased pressure on the service providers to be
prepared for a wide range of equipment to be unexpectedly connected to a given line.

20 The customer premise wiring condition/configuration inside of the customer premise
(e.g. home, office, etc.) and the range of devices already attached to nodes in the wiring are
varied and unspecifiable. For a service provider to dispatch a technician and/or craftsman to
analyze the premise wiring and/or make an installation represents a large cost. Accordingly,
an efficient and inexpensive (i.e., non-human intervention) method is needed to provide for the

25 initialization of circuits in the situation where a plethora of communication methods and
configuration methods exist.

Still further, switching equipment may exist between the communication channel
termination and the actual communication device. That switching equipment may function to
direct a given line to a given type of communication device.

30 Thus, a high speed data access start-up technique (apparatus and method) that solves
the various equipment, communication channel, and regulatory environment problems is

urgently needed.



CATS - ‘ca‘bl I ng and cabl i ng conponents designed and tested to transmt
cleanly to 100 30 MHZ of commruni cations; communi cati on met hod égrg\ of
oddd¥) 2003

communi cpjgeyy spnetines referred to as nodens, nodul ations, lin

etc.; P 18063.S01 2 1 MAY 2D03 downstream - direction of transm ssion
fromthe xTUCto the xTUR, Galf - an octet having the value 81,6 ; i.e.,
t he ones conplenent of an HDLC flag; initiating signal - signal which

the Cooag il g si¢ g s
assoc at od t ofnitRsb i Tkt eh R R e e e g riafiele,
invalid {4iifinicalib BPer Vhite DRl chaifdls. S AQHY, S REOMIRENRRINS WaES

excl udi ng transparency octets; nessage - franed information conveyed via
nodul at eprodonesdsm ssion; netallic |ocal (oop - conmuni cation channel 5, the
nmetallic wires_that formthe oop to _the customer pren se;

| | ~ ~J |
responding si éh&ecommeg%ﬂons\éfﬁgsfr?‘*) esp@redirepionftarting petsions ofilpar ;.
[?Zg ondi Tganﬁ#n%sﬁoor{]%\?er%eaé%%}altm{tcl{eﬁsﬁe ésb%né Riebek? AlHqon of a communi cation
Rsaction Tromthe renpte station, session - actiVe communications

connection, NMRRREESHNQMIREVISBRY (08/967 - €PEbcedREVRE thelldeAOfiRUtioAsRd Belection
applications over a network; signal - information conveyed via tone based

transm sof Camnyimgheides of Operation BetyyeenDasa Cirgnititerminating Bagnipmentsd DGEs» anda|

mul tipleg of a.qgiv car[per. spagi equency. sljtter, - i nat.i on of, a
noh hasBeRrehddad Tanhtieh hftindRf e GHuhR ndial ShRbrcd TP dvai
local 1o0op i ngyih WRcORRRAdRIonSRSE 25¢qRRncd 6f KIRNPRYmIBLCHromUach Alddepab mode
i which voice or other audio (rather than nodul ated i nformation-bearing
n(e gfages jdentifis mdendgatiakanutuellyreotnomndfharedymperatiag inodes{ sueh sia thd modulation
sequence qf nessa]i%es ending with either a positive acknow edgnent

[ ACT( 1) ] Fehemeegaploved, 2ERREM edgManevenipth gprtup seapgncs RecopynendapiprsAre

L R S g Lo,
det ai | edstrtap geqiondes AEKnly dsigredtedgek NMitwangrls oB theAdldhimunibsyomae fult duplex
Digital ggpbasﬁ(l:é (I\ng orL tixaﬂte c;iuplex capable (V.8bis). Since xDSL startup mechanisms may be full
15 duplex or half duplex, alternative procedures are needed to initiate the startup mechanism
without knowing whether the devices are full duplex or half duplex capable. Further, it is
desirable to include a backward compatibility feature to connect with prior art full duplex
systems.
Definitions
( 20 During the following discussion, the following definitions are employed:
activating station (calling station) - the DTE, DCE and other associated terminal
equipment which originates an activation of an xDSL service;
answering station - the DTE, DCE and other associated terminal equipment which
answers a call placed on the PSTN (GSTN);
25 carrier set - a set of one or more frequencies associated with a PSD mask of a
particular xDSL Recommendation;
CAT3 - cabling and cabling components designed and tested to transmit cleanly to 16
MHZ of communications. Used for voice and data/LAN traffic to 10 megabits per second,;
CATS - cabling and cabling components designed and tested to transmit cleanly to 100
30 MHZ of communications;

communication method - form of communication sometimes referred to as modems,

modulations, line codes, etc.;



CCTT - International Tel egraph and Tel ephone Consultative Commttee; CDSL
- Consuner Digital Subscriber Line; 5 P 18063. S01 DSL - Digi tat AY 2003
Subscri bpngbénggl FSK - Frequency Shift Keying; GSTN - General Swt &1

Tel ephone Network (sane as PSTN); HDSL - High bit rate Digital Subscriber
Li ne; 5 HSTU-C - handshaking portion of the xDSL central termnal unit
("XTU-C; HSTU-R - handshaking portion of the xDSL renpte term nal unit

(xTU-R). 1 SO <yl ¥R | SPakioflo#hERLLER ol uStatder digalione, | TU T -

| nt ernati onal ecommuni catl on ecomuni cation ndar di zati on
Sector; ~ !~ GIK-an B&gﬂﬁd\){@g dekan 81Jo8 . VRES 888 cotipitmeniifWRIHDILErflHghat i on
Uni t (Custorrer prem se end); POTS - Plain ‘Od Tel ephone Service PSD - Power
Spectral Densiinitiatin@Fignal PaiﬁnabWMtlmheuS'iestael}np(pme&mev\or k; 15 RADSL - Rat e

Adaptive DSL; ,VDSL, - ital CI‘I ber Li.ne;
t hepvarl ous tJpHBting sﬂ‘b‘{“c ab%guﬁi"ﬂg’tgﬁ‘i *}f‘é%c‘%t Lefmlg@f@@pmegéwf\}cg inftates "

t er m nal Lég#upagé% SL: and XxXTU-R - renpte termnal unit of an xDSL. 20
?;; $ |ON 2 ~ MaY zoo3 Based on the foregoing, the overall

pur pose of t hdnp#les faine Nyiné than hasfeiver dRvigbaoolets betwmeen flags, @rchdingod,
nodem devi ce and a data conmuni cation systemthat detects and notifies the
opposi te“taéﬂ?ﬁf?m%‘iet%i ch type of duplexing (e.g., full duplex or half

dupl d, 25 h d
o o) b =S R b SRS N P 0 °

sessi on bet weafie@liid Jo8dl lagmu&hﬁﬁa&mﬂoﬁ ¥BArR] §,3HE Metilic Wwites Bied TiPihedocal
gntral office system) an second conmmuni cat’i on system (such as, for
e

awpl e, I@pn@rtbceusxqmm:)emxsﬁ,start up procedure is initiated by one of the
first communi cati on,,s stegi and the second conmuni. atl on Séstemtransm tting

a signal fromréfp?'@dg Stgha’ st |se1§dnfreas,ppp§pto\ﬁptuw 1PYRE $18RE  communi cat i on
syst em acknow dgddtiing Satish %taftiéh'th&l%ép%’ﬁd?&%ﬁia’txﬂﬂ oFREEmAtithicatidf ! tfansidbi X
operating node I1'h response to a request by the second comuni cation system
The fi r stfranothrareimoéd statiorsyst em t hen est abl i shes one of the full dupl ex
operating -6

M('D

session - active communications connection, measured from beginning to end, between
15 computers or applications over a network;
signal - information conveyed via tone based transmission;
signaling family - group of carrier sets which are integral multiples of a given carrier
spacing frequency;
slitter - combination of a high pass filter and a low pass filter designed to splita
( 20 metallic local loop into two bands of operation;
telephony mode - operational mode in which voice or other audio (rather than
modulated information-bearing messages) is selected as the method of communication;
transaction - sequence of messages, ending with either a positive acknowledgment
[ACT(1)}], a negative acknowledgment (NA), or a time-out;
25 terminal - station; and
upstream: The direction of transmission from the xXTU-R to the xTU-C.
Abbreviations
The following abbreviations are used throughout the detailed discussion:
ACK - Acknowledge Message;
30 ADSL - Asymmetric Digital Subscriber Line;
CCITT - International Telegraph and Telephone Consultative Committee;

CDSL - Consumer Digital Subscriber Line;
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P 18063. SO 1 2 ? MAY 2003 node and the half dupl ex operating node for

further communication that is conpatible with a node requested by t

second cPrgog3iSEti on system Further, a phase of the transmtted si %& MA¥ 2003
reversed at predetermned tine intervals. According to a feature of the
invention the first communi cation system and the second 5 conmuni cati on
system each support an xDSL comruni cation session for initiating a high

speed xDSL comnj 5@%{? uﬁ&c‘iﬂepﬂi cAccordi ng to anot her feature of the
invention, a ['owsp g ?e.g., anal’bg) conmmuni cati on session can be

establ i shed i FSK hFgnemseshifidewny;cati on can not be established. Another
object of the instant invention pertains to a nmethod for performng a
startup sessi G8EN -&xnatal Swtitchbed TelephoredVétwatp(sameasPFTMN)cat i on and a hal f

dupl ex conmmuni i on..h en fifr C ni cati on system (such as, for
exanpl e, a cem'&‘ﬁbﬁﬁgﬁﬁgﬁﬂ i’ﬁ?&c%%%d comuni cation system (such
as,sfor exanppsTe-¢ CHRRhIMAE PBHion/drS SLCRhirAterDERS! Bt WP-FJ%;:S : for

exanpl e, an xDSL comruni cat | o%%sesm on) Is initiated by one of rst 1
S communi cat | IS BYR e hamdstiakihg psrtivnrud thoxDBhirembieaamsinal wtit (xTWRY. of a ful |
dupl ex operating node and a half duplex operating node. A request is issued
for the comuiP@atintamational Greanizatien &yripndasHz#iony one of the ful |l dupl ex

i d he hal f | i d h bei i d
by the Second Eoutea sy St AR o ViR ot bR, o cat ! on

sessi on SanidizatienBeelbed by having the first 'O communication system use
onie of the full duplex operating nmade and the half duplex operating node
tha?® conpl eneMNAKa Negative dghnowiedgb)lessagesecond communi cation system An

advant age of [ ant_i.nvention.i.s that a | owspeed comruni cation
session may b t'xeh"gﬁ(e W“%“%qéwf&%‘ési%}“&ﬁﬁ%mece&?ﬁon can not be

establ i shed. Peers omR€3d TERPHYRY Sétlicen session conprises a communi cation
sessi on occupyi ng an approxi mte 4 KHz 25 bandw dth. According to a still

further obj ectPSE¥ - Power Speetral Density; net hod i s di scl osed for perfornmng a
startup sessi stablis [ speed communi cation session. A first
communi cat i on%%’slf]\ghsa@,‘c #Wft%%aﬂﬂgfg’,on ?\?cé‘ﬁﬁ ) systemtransnits a

pr gdet er m ned gs{ GYRI- ﬁgegdgmsgomni cation (such as) for exanple, a

central office) system 1In the first 30 communication systemand the
second communiVid3L eVesy bighnspbed Digitap Sobdcribetnhaint; dupl ex operati ng node. The

predeterm ned sjignal is_detected at the. secaond c ni catjon system and
t he second co t cAy Oht WF%ME@ ‘@_ﬁ/gf“_’%ﬁ’g’g{nﬁﬁeﬁ@éﬁsel ected signal.
The _7 P ltxggﬁ%'%“%“% Xl@ﬁ@gfﬂﬁ%maﬁi on of the predeterm ned

signal is hal for a predetermned tine period by the first comrunication
system when t k@GR eetete wngiral unis ofle eDSED by the first comruni cation

syaéem A second predetermned signal, indicatin hal f dupl ex operating

g? ; ,hel srte(rj:tnsm tted by t he.mgmw : ' upgn (fl_l’l expirat |mon

O e, Pr et B 5y R A8 TSR OB U
communication method, modem device and a data communication system that detects and
notifies the opposite terminal of which type of duplexing (e.g., full duplex or half duplex) is
used.

25 An object of the present invention is to provide a method for performing a startup
session to establish a communication session between a first communication system (such as,
for example, a central office system) and a second communication system (such as, for
example, a remote system). A start-up procedure is initiated by one of the first communication
system and the second communication system transmitting a signal from at least one signal

30 family, with the first communication system acknowledging one of a full-duplex operating

mode and a half-duplex operating mode in response to a request by the second communication

system. The first communication system then establishes one of the full duplex operating
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predet erm ned signal. The half duplex node is acknow edged by the second
communi cation systemby the turning OFF of the selected signal, so that a

hi gh spep?8552[§01dupl ex node communi cation session is established. 4 MAY 2003
feature of this invention, the first conmunication systemand the second
comuni cati on system each support a high speed xDSL conmuni cati on session.
Anot her feature of the invention resides in the first communicati on system

transmtti t r term ned.signal .from at | east aone predeterm,ned.set
b 20 smond and Pt Bl ting G G A SoBTPNRIOPT JBAt s SHmP RIS Pithét
comruni cat A ] . g@{j’g redet erm ned signal when the
hal f dup e)'((lgg%cﬁé%gﬂkél?e%%Eﬁ%g})%@é%gﬁgéﬁg '2 second communi gati on system

so as to re-t Fyrthéd aphaseiiMBe triasniittgd sighsids rdvatsed dippre@temited CipietbreAs.i on
session. Further, the first conmmrunication systemmay transmt a third

pr edet er ni ned Asceiding intrefeatmeofthe invanppe shenfirglecanzmpnicatinrksisidne ded thelsgearde
second communi cat.i on ste SO as t ry establishing afull:duplex node
contuni cauPBnEabeR SRt B siibgRon DR tbtLRraiaTiteR f bR Aleh.
| ow speeghe@XMNTL EthinBRicaRe®sQ8ion0 | s established if a high-speed hal f
dupl ex node conmuni cati on session can not be established. Such a

conmmuni cat i on Asesslirngtocamofirer feura of dremmemtan; olovespedde.goanalog) ng an
approxi mate 4 KHz bandw dt h. Anot her QFj ect of the invention pertains to
di scl osi RPEURSRHBN stsstonsapbseiahtsheddt 3 pighspeekcammupicationrghng heed
comuni cglih@ipsgssion, in which a first comunication (such 25 as, for
ega.rrpl e, a renpte) systemtransnits a predetermned signal to a second
corfruni cat i on Aroties obfect 6Dthe exsdait litvention pertdind toaf thethod oy Sdrforming 4 Batthp
first conmunication system su ting only a half du&l ex operating node

whi | e t h&es§wadn gstablish eneclty @ﬁ%k@téﬁﬁmﬁp@tm apd pyhalf dupjex cAmMBRICHHYY at i ng

de. Th j ' d ' '
oystem rEh SERRRERSE AR o sitrf GLOFAS Tobabllf. ERERRH HRETHRRAAD
o f 30 tkeopdeoinfini¢atiof systemasudisash frteRemplef a fenfiite Steh)l AeBnirhifcfRM od

when the selected signal 1s detected by the first comunication system A
second ppesdiendpuabrasdiosieyarmple, pm¥DShtdomynuniestion sasstand s yieated by gnerpfithe firs

th transmtted..by the first co nication.system upon P18063. 501
2 Piny SF0TUREaHSE sy s e SoEP R SR BRPRaOR S BRSOt arfidupley

comuni Capérafing wivde ahd 8 haMtdupldrapeidiitg TRSARN O\ FQIE N BAlddORr I JoRih@aBitionues
to transmt the selected signal during the tinme when the second

pr edet er A¢ssion tgibgestiablished|in ohaobthsdulh duplex operdtingimade hod thedwitdupdes t hat a
hi gh speed half dupl ex operating. node can not .be establ.ished. 5.The first
Communt <SP TFRPE KB 18 AR L TR B3GR O RS PORTUP CRLAR AR Bn s uppor (
an xDSL \fitiflizatiBh P tFeR@Bchn ¥ Skt oS RE3THN isGhéd &nPieRE by havipafe ¢irdid 0 an
advant age of the invention, a | ow speed communi cati on sessi on (occupyi ng an
S‘p@ﬂoxi maommuniddtionh aystevndish pne afithieduld dtipliok bpérating mode end thgrhaldupdexhal f

upl ex oggér%}ihgngmrarg%?at%g&ppot be est.ablishe

ements a mode requestec&i by the second communication system.

An advantage of the instant invention is that a low-speed communication session may
be established if a high-speed communication can not be established. The low-speed
communication session comprises a communication session occupying an approximate 4 KHz

25 bandwidth.

According to a still further object of the invention, a method is disclosed for
performing a startup session to establish a high speed communication session. A first
communication (such as, for example, a remote) system transmits a predetermined signal to a
second communication (such as, for example, a central office) system, in which the first

30 communication system and the second communication system both support a half duplex
operating mode. The predetermined signal is detected at the second communication system,

and the second communication system responds by transmitting a selected signal. The
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.~0 A still further advantage of the invention is that a term nation signal
can be transmtted by the first conmmunication systemto termnate the
startup hagywhen the high speed hal f dupl ex operating node ca b
establigieg. %@ anot her object of the invention, a startup sessid%‘r(;?hq%mla
hi gh speed conmuni cation is perfornmed by having a first comunication
systemtransmt a first predeterm ned signal to a 15 second conmuni cati on

system in which t first comuni cati.on orts onl. full duple

SLor ot AP Be PHeLesRUg BT Aist 1B B ae S Be Bi4 ReriaiRy the fisst
dupl ex OPSthi | : ' ' ' t ] econd
colr[:’rmni catl O%h@ggﬁ%&te\% I C eH?}gésj%t(l)ﬁgésH %g‘gatl ?éa%g%t%d[ %\gl%afﬁg%(ﬁ)g%@g?j‘tcgﬁ%ﬁal .
Wien t hesysedngCc Aadcaidysratietesmided sighsididdycating afbalfsluplearoperitingthede, syst em t he

transm ssion of the predeterm ned signal is halted for a O predeterm ned
time. A Bewsontiedbythet fénsheqramunicatien jystendupen amexparatioh jof theprestetemeined timg

de, i th t itted by the.fi i t.j t
expt 1 at | BETE and BPond Ko i Rlsat FORE CRETLHEARPE eSS Af BieeRd
syst em dsi-akiihimed s{pahl. Mk Eﬁﬁ&mefmmliu Mhbwrbdgé@w MeReord SRRdnication

transmtting the sel’ected signal after the second predetermned signal is
t ransm t $ystem b ¢hd turrshg OFiFafithe atlected sigasleso thanchighapeddizd!f-duplegimadpeed
full duplex operating 25 node can not be established between the first
comuni cEAMBNRICadeRsRSsiog it ptablishethd comuni cation system According to a
feature of this,i ' . g0 | I second
cgmmni cati onhg?/g{%ﬁghggﬂ %5‘%@3‘5‘%‘%6@% f‘&g%%ﬁ%{ég‘gsﬁﬁgﬂ@%ﬁ% XDSL)
coafruni cadmmuniatisn systers @adiipport afligh speed xDSwwmmusisitionsessishdes in the
i nvention establishing a | owspeed (e.g.). anal.og) comuni cation session if
the hi gh speednpther f P@iﬂw@mwgeﬂawemdhﬁﬁﬁgsom@ugygnon systepdnspiting

MAY" 2003,,est | . | Q lcati SSi erably

occupi _esthge_rp r%%#r%ﬁ?%aﬁlg& j f%@%ﬁ%ﬂ g? %%%n%ﬁefjg%oﬁfsf é‘?%{gt%%re of the

i nvention is {AR@érdthg ©ra ddehhtage 61 BB Mventioh, tAE Gt Ebﬁﬁlﬁ%ioﬁ%st%&@' e, the
first conmmunication system to conplete the startup session en the high

speed 5 frangmigh e escond eredetermpimsiiuignsd wheothdkalbdupier mode ds notracknovledged by

obj ect of, the invention,.a nmethod is, disclo .for performn startup
oA & b e o e AL dp R 16 reayy RRGTiny g BE heLiP-Bd bLRh Pk o
a predet gigdk R6nRInIAAbN sEssford. | Futthef, ARETHIS: 6ShiiRicafibh St ShB rarishft £ fhigt
communi cati on system and the second communi cati on system both supporting a

hal f dupbpredeispametisiggahwiien thediatfeduplex mhde 5010 rekhordedgied b the gerandat t he
first conmunicatj.on system the fi . €O I cation systemresponding to
the- secoltBBEHPE ST LB (P BN SR LHAP 5 SuE P B EHA sesstort

i ndi cating a %Eérdmgotb%ofﬂégﬁdvén@a%%tl%ﬁ@&ﬂi&@ﬂﬂ@sﬁé’édi rhiSicAion dadiéd NY,
for a predetermned tinme period, the transm ssion of the predeterm ned

i 98al  wiseastablisheslalf @ bi gldspsied half-dupledaneds eunrbynititwnswesnonl caonothe esteblished.

system g shecond' redet erm ned si %nal , indicating a half duplex .
uch a communication session comp s€es a communication session occupying an approxxmate

—t

4 KHz bandwidth.
Another object of the invention pertains to disclosing a method for performing a
startup session of a high speed communication session, in which a first communication (such
25 as, for example, a remote) system transmits a predetermined signal to a second communication
(such as, for example, a central office) system, with the first communication system supporting
only a half duplex operating mode while the second communication system supports only a
full duplex operating mode. The predetermined signal is detected at the second
communication system, which responds by transmitting a selected signal. The transmission of
30 the predetermined signal is halted for a predetermined time period when the selected signal is
detected by the first communication system. A second predetermined signal, indicating a half

duplex operating mode, is then transmitted by the first communication system upon an
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15 operating node, being transmtted by the first communication systemto
the second communi cation system and acknow edgi ng the hal f dupl ex node by
the sec@@osdsouni cati on system so that a high speed half dupl exznpzﬁy 200
comuni cation session is established. Another object of the inventio 3
pertains to a nethod for performng a startup session of ?0 a high speed
communi cation, by having a central systemtransmt a predeterm ned signal

to a firgt,; i i 3 i i i L Ng
ont y & 1P GTTHELE T MR e bofiod TG REETHRLATLER THShARNIRE L

suppor t sse6éHd/caininuhicatiomsend pritatues & kit BRiselkticdGigmab dRfifdgldinté Waeh
signal at the first communi cation system the first comrunication system

r es pondithg seaond ipredsteroviee dongnal shad have bsestdstacted, andithaii canchylesitiaba bighect ed
signal indicat.i a hal f .dupl operating . node; and detecting, by the first
comuni ﬂf?%ﬁaltag?l%ogﬁ@{lﬁgrﬁmﬁﬁ&? Pﬂ&es"ég‘iwl‘ag%mmni cati on system conti nues
todransmt t i i I o L i

trans tred, 1o CORIAARH S| 0A and Uetecb i cafhRRIRHoT L AIEh il cach
hal f dupduppompe xBISINE.giphigh epeedn@SIDcoashadibatidnedsdien.ween the first

comuni cation system and the second conmuni cati on system 30 According to a
feature of thAc¢ardwgite 3 advandags efthe Hysntion. adewoipeed SOIBRURIALIOR &S§80Nd

S0 e BRI SR SRRG S BIY b B ABE S E BT Bl e R
sessi on gpeyatig M6deédn i1d19d ebtablidirdhi gh speed hal f dupl ex operating node can

not be established. A still further feature of the invention is that the
i ¥r&t comuni datilldurtbersadyantagenEthetinveation igihaba feominstignsignabcanoypiransaitiede

startup session when t.he.high speed half dupl ex operatin e ca t be
o5t abl | SHCHE R SRS REIPAR) SRnbp emainpin/Bn RaHe SSlohy iy Re Bosy wredpal

hi gh spegighi&ospaaM b88 carsniYelRfaBRshedy having a central systemtransmt a
predetermned signal to a first comrunication system the first i

comruni cat i onlrsarsthanobjgspof thie ngventiby, astintuy sedsiph of a bigly speed gompumioativh é t he
second co ni gati.on. system supports only a_ hal f. dypl ex erati e;

ot oot rramed By i SRRl So et ranmi ST AR F R el ¢ Ary
thesfirs j i 8 i i i

LS o b ERIR AR caRbh Sy T AREP NG 1% (b ARGPAREBRTEHS LRI |
t he secooptratorgmodeehile thessesdrehgonmalitication $ysten supports ©ndna bélf iiydex operating

predet er m ned_si gnal when the second co ni catj on system detects the
sel ect edm8fignkhe PredpicHnined gignp! ‘Frﬁ’éteﬁefisafmﬁgoﬁ?ﬁ?nd cmmypicatjan gysenyyhich

determ nj keks [ i . .

conmuni (r:]llaet Qr?'g’sb%’ts‘{%g‘?n&‘?%‘g%ég tr grﬁgg?lnmt ?‘m\%é F&gﬁ)&??&esﬁ r trlnlstne e%%%ﬁ‘eaqr%ter

t he sel ecinerupicedent systann de tsingmadsionas the predatetrhietd signal fsilradted éoraruni cat i on
system concl udi hg,that a high speed full  dupl.ex operati de can not  be
éS.?Qb' | SPEHe SORABA e A FEe0BR PEGISAHISOA ST QTN 4 1)l SHRISLRREGRADE Mode,
conmuni caty . |, Tl hat ' i.cati .

the secon i ErkEER by ine felAhilubigRior MRk bihn SOCTRMER B SUghamiARd
xDSL) cotiffe pesiad.i Ifithé €igst icommuditehitioh 8ysierhetetminey thfrekelsecontiuomaminioation

session may be established if the high speed full duplex operating node can
not be esysigm hasdeppeddragsmitting s selgefadpignad aftenfhe second poedatgimingd signal 1s

Session, tr&n@%ittéé,%e first communication system concludes that a high speed full duplex operating

25 mode can not be established between the first communication system and the second
communication system.

According to a feature of this invention, the first communication system and the second
communication system may each support an xDSL (e.g., high speed xDSL) communication
session.

30 Another feature of the invention resides in the invention establishing a low-speed (e.g.,

analog) communication session if the high speed full duplex operating mode can not be



communi cation systemtransnmts a termnation signal to conplete the startup
session. The present disclosure refers to the foll ow ng documentzi t he

subj ect reff Which 25 is expressly incorporated herein by ref€r ¢aye)
their en&g?érde()?rsé@: Recommendation V.8 (09194), entitled "Procedures Forq 2003
Starting Sessions OF Data Transm ssion Over The Ceneral Swi tched Tel ephone
Net wor k", published by Tel ecommuni cation Standardi zati on Section c,~ the

| TU; Reco ndat i V.8 bis (08196),.entitled "Prqcedures For The
| dont 1 11 CHRTIOAEG A8 ISPtk OBHmER o FoTF VDR ey CEAE) BrAPBEBBIS Do o
G rcui t-cﬁ_{zrﬁﬁﬁgw&gm_ Equi pments (DCEs) and Between Pata Term nal Equi prent s
(DTEs) er e neral Sw tched Tel ephone Networ k", published by

Tel ecomuni catpy @il Hirthe fdadliré oF theriyvértioh ¢ thaf a tdiRiralidh sighbl is tAnd8Q&d. (6P ol 1
MAY 2003 - Recommendation T.35, entitled "Procedure For The Allocation O

CCl TT De¢xamaple(hddigstmommisricalionriyateth) Faecompletedhe stapup isessknmawhan the high speed
Tel gco | cat.ion Standardi zation hectar, of the ITS, and - Recommendati on
V. SS (TB?‘QE‘?‘}PI%PP?TP%%S mﬂgﬁ/ﬁﬁ%ﬂ?‘&&e@&ﬁ’ﬁﬂ&%m Data Signaling Rates Of Up To
33, 600 bills EQBndtREr (Bjectd€ HiEMPER onSYetltRds ARLRBOP RS ﬂé%ﬂﬂfn?

Leased Poi nt-To-Point 2-Wre Tel ephone-Type Crcuits”, "published by

Tel ecomreessivataf@rhigh spetd cdimnainicatioBeley bavingd a témral $ystenhhmnpmésgredaiérechak ur e

relates to subject matter, contajned in U S._ Provisiqnal Application No.
601 1 |5, Signal tpia fugt cpmmyRiation etficegygyem the fushspaumunigatiopsysemgidche second

expr essl -1 () f | 1N i s . BRI EF
Scr privRmignichipR SRR RUE SipRehElah B B SlRidd phs efbctibglne, 1 21

advent agpfedeferliredisiptanat e fitdtlcombturagupian 8Pdterh] M@ firfeconthlutivativg syBlem

particul ar description of preferred enbodi nents, as illustrated in the

acconpanyasaendipg @ tgseopiddemmunigationesysiem bistransnating awel¢otes signalpindicating a5

whi ch reference.characters ref.er to t.he. sa art,s_t hrougho t he .vari ous
Vv, " angtt SREfEx HAICH e Seddhtop o 3B e bt G, o 4Pt pnpilea (R4
communi Cptridd) thy frhsiivsibm of the PRétRAeriBNddCegAt GREA HGsel R tell Jigrad is didesd BIEMmE

of the present invention; Fig. 2 illustrates a detailed block di ag{ram of a
dat a confenend somerunicaiiossysemip gecond predgter@ined) signal,dndisatinga balf dwplexi ti at ed

by ,he XTU:R). wi h the xTUs d TU-C "0 ' he full
duPex. mopeating fiohe i reforgied By Bt formpbicaion SH0RE IR Fes8 't bot
the XTU- BodRfhinidi@ioN Eiktoms MtPiknbWledeitl the hhirdupleRmeRAR; the second

communication system, so that a high speed half-duplex mode communication session is
established.
Another object of the invention pertains to a method for performing a startup session of
( 20 a high speed communication, by having a central system transmit a predetermined signal to a

first communication system, the first communication system supporting only a half duplex
operating mode while the second communication system supports only a full duplex operating
mode; detecting the predetermined signal at the first communication system, the first
communication system responding to the second communication system by transmitting a

25 selected signal indicating a half duplex operating mode; and detecting, by the first
communication office system, that the second communication system continues to transmit the
predetermined signal after the selected signal is transmitted, the first communication system
concluding that a high speed half duplex operating mode can not be established between the
first communication system and the second communication system.

30 According to a feature of the invention, the first communication system and the second

communication system each support a high speed xDSL communication session.
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Fig. Sillustrates a timng sequence for deactivating a session by either
the xTUOR or the XxTU-C, using full duplex procedures; 25 Fig. 6 illustrates
the timdhg gfﬁgfnce for deactivating a session by either the xTU-& beAYnQ’U[gP
xTU-C, uUsi gg ‘hal f dupl ex procedures; Fig. 7 illustrates a startup initiate
by the xTUUR, with both the xTU- R and the xTU- C supporting the half dupl ex
node; Fig. 8 illustrates a startup initiated by the xTUUR, with the xTU-R
supportifpg the half 30 dupl ex node and the xTU C supporting the full duplex
mode; FifTthemene, 3 lowspeed-commpnigaiiqnession way by establisbpdifiheighsnesd balfu- R

supporti £ | : XTU- C supporting the half duplex

node; - #‘%le&r@ei nggﬂ@ﬁ@@%@@%@% g. 10 illustrates a startup

initiated by ARgIDAlkhdr fetuidofiRé thvehonsthdr e frst beminlidication BpRéhithashite

hal f duplex node; Fig. 11 illustrates a startup initiated by the xTUC,

wi t h t he ieiruinRicu pignalito egmphese bl startipessiomwlien thedhighh spect balf dppyxooperatipgt he

fulé dupl eg;F node; an% g.Fi .12 illustrates a startup initiated by the

xTE C, WRedf Gandol PecpiablishsBr t i ng the ful | dupl ex node and the xTU-C

supporting t | b ER P

EMBODI NENTS T é“%gif{ ?E}%Fg?(fstﬁg frentirl A stdrtdp dc y %%/%ggiadnpﬂ@an i

pur posespepformeéd bg hading \weceliralgyserramhienpedetamiined signalhwe apfigsesthmiunicatién on

only and are a{esent ed in the cause of t0Q providi n%gvvhat is believed to be

t he nostSyst§ay the fagstcoramynication systerm serpostingonlyaifell dyplekpperating angdeakhilg

concept . [ Lavent] on. ,Jdn fhis r r n f t is

de + o rgtong Foipei et RE hebRER Bhairdlpled e SRdoa et

than i s predeterdfifisd §ighaltdt thd fReediRmbidicativitigisteha el At B8 miri@idaties ePdtem

i nvention, the description taken with the draw ngs naki ng apparent to those

ski | | ed tespondimgdeithhengond eoprumegation Aystem by iransmittieg aspleeled gignal, ilicating a

practice cordin 0,2 first enmbodinment of the present inventioep, a data

Communt il ap 2 ser Rk TNREEER syfem: BRubaian Fansiiian Ll o

syst em 4yreddiéredingd Sghallveidntie dedond RbRRIuntdafiod sp<PétiRicelthBelettad Bighatd, as

shown in Fig. 1. The central office system2 includes a nmain distribution

franme (NDEsmitte thierrst Goomrpumatian systeay; fand detetmeingeg; by she 6fst commampgtabom 2 t o
.d‘last hiet ' dé ingreg; by dhe 6 g

thle5 communj cat,i o channfl 5. The.main distribution.fra é"\@:? 1.opetates
t of Bonncueterts Hat Bhe SR5PRd ComimuBHaIEN FYSHHERE StoBPS Ty the PIeORtERiGH &len
com ng fe[f&?}ﬂe@%lé&%d%r@@etex?ﬁln@&‘ﬁﬁgﬂ%s t@aﬂ@'mitf&ﬁ?(h@%irst' doRGRuhiatthn systEher nal

central office lines) on the other side. The renote system 4 |Inc¢ludes a
net wor k dontladingcthattehighapédd )l Biptaxaipefating malesat aot be established between the

first communication system and the second communication system.

It is noted that the first communication system and the second communication system
( Y may each support a high speed (e.g., XDSL) communication session. Additionally, a low-

7 speed communication session may be established if the high speed full duplex operating mode
can not be established. Before establishing the low-speed communication session, the first
communication system transmits a termination signal to complete the startup session.

The present disclosure refers to the following documents, the subject matter of which
25 is expressly incorporated herein by reference in their entireties:
- Recommendation V.8 (09/94), entitled "Procedures For Starting Sessions Of Data
Transmission Over The General Switched Telephone Network”, published by
elecommunication Standardization Sector of the ITU;
- Recommendation V.8 bis (08/96), entitled "Procedures For The Identification And
30 Selection Of Common Modes Of Operation Between Data Circuit-Terminating Equipments

(DCEs) and Between Data Terminal Equipments (DTEs) Over The General Switched
Telephone Network", published by Telecommunication Standardization Sector of the [TU;,
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25 interface the renote system4 to the conmuni cati on channel 5. The
network interface device (NID) 3 interfaces the custoner's equi pnment to the
comuni cﬁtgloggl ?etwork (e.g., conmunication channel 5). It is undﬁrﬁtﬁpp 2003
that the present invention may be applied to other communications devices

wi t hout departing fromthe spirit and/or scope of the invention. Further,
while the 30 present invention is described vm'th reference to a tel ephone

Che i nvent i o RecogEIoPRATLI o, BB romdimediar e lnce o BALCT 19 ontnEd)
ot 10t BNl AR PERATILE, BRI 6) TEEhul fplbiod SO IRARI sl

i nfrar ebfRATIN &iE | on systens, etc., without departing fromthe spirit
and/ or scope of the invention. Basi ¢ Hardware Descri ption Fig. 2

| | | ust r ates a RecommsadatiotN.Xi @G/8w eotitled BATNModem EpstatingeittDash Sigraliat a 5

ek al | JEHETO LR BT SROBBIE FarsEdR o ConprtovisERGHFisPane NowbrEApt on
syst em 4 dand pmﬁptrotmnm%v trete M&{étwbc @mnlsﬂeﬂfz%&@ﬁig&gpgﬁ
of fice system 2 corrprl ses ass ter 34 an I'gh pass er 38,

dizatpon Héavor !EA_O' 'E h| gh speed data recel VI ng section 68, a high

speed dat tr ‘g%mttl n section 70, and a conputer uter 82 is
under st ood t ol BePEsent discipsyaefates tpﬁtl@ﬁﬁd@éﬂ%f&f)ﬁ@emﬂkl{e rﬁﬂ@mﬂaﬂ ocat ed at

the CentA@é}hc%léh No. 66Fﬁ? 29398 e'dao %C K9ﬂ§3 Mb?éc aﬁéllof)\i/hitcp'?s )H)ressly
goti at’i and exam nafion’ proce es place prior e
{01 at i ipBorpbratdl eitindy lef@bncelindd edﬁfe@ comuni cation. The | ow pass filter
34 and high pass filter 38 functlon to fllter com‘rum catlon signal s
transferred over the coliij ,,", RIPHIN OF R4 Sayoti ati on bl ock 46

(5913,750 1% RRRHEESaf Rt SR, GROESH %ﬁxaff?%sﬁ e g i

procedur gpafnt o &@%lléwg@tm&*elﬁﬁxd@l&@%s%tﬁh%f%@éf@ﬂr@i afb&dibnts 8 and
initiate the selection of the high speed nodemreceiving and transmtting

sect i onsillgstrajed imibd @reompanyangidrayingstvehiph gre mp@awdraé@mowlngltmmmlqs&l
fupgtions cei ve, hi e ata tra om t.he renpte ,
Wl o T rinieR sk EESoH ndtatlarRER o fsing bRBR Mrbistit bR ahRe kiR frdResi o
data to the refpYgeatan ﬂlocﬂbﬁgﬂhﬂ@f §@§t§@oﬁﬁﬁiﬂ:&'ﬁ§n§ té’rﬂ%s d'@bdem
conprise, but not be limted t for exanple, SHDSL, VDSL CDSL
nmodens. ﬁvgde @pe@ﬂxgwﬁmSmadmﬂnt 6’Dthc@mesbat mvpitnmal i ty of high speed

transm ssi on s whic n,bl ock 46. during.the itial
negot | at 1 on pF e SaRRreR fIciBi Mok SRR O 7 4B FOPRYRISEUR SIS OSFiE-the
hi gh speed dafg Bef&dtatdith SBGEY R by ARSU-RS wWillthoth iR XTURUARS théXT8RC
The negotiation data transmtting section 54 and the hi gh speed data

ﬁr aGsm t suppgrtingahe sl dgplexowider signal s i ssued fromthe corrput er 82. In the

| sclosed embpp) TeRldrate™ sehby tniefied By HeSTU-E0 Wil Both Bt R R4

dat a
supporting the full duplex mode;
Fig. 5 illustrates a timing sequence for deactivating a session by either the xTU-R or
the xTU-C, using full duplex procedures;
25 Fig. 6 illustrates the timing sequence for deactivating a session by either the xXTU-R or

the xTU-C, using half duplex procedures;
Fig. 7 illustrates a startup initiated by the xTU-R, with both the xXTU-R and the xTU-C
supporting the half duplex mode;
Fig. 8 illustrates a startup initiated by the xXTU-R, with the XTU-R supporting the half
30 duplex mode and the xTU-C supporting the full duplex mode;
Fig. 9 illustrates a startup initiated by the xTU-R, with the xTU-R supporting the full
duplex mode and the xTU-C supporting the half duplex mode;
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receiving section 52 and a negotiation data transmtting section 54. The
negoti ati on data receiving section 52 receives negotiation data, while the
negot i atRi®6880a transnmitting section 30 54 transmts negotiation_data. The
operation of the various sections of the central office system 2 &iTIMAYe 2003
described, in detail, below- 14 P18063. S01 2 1 MAY 2003 Renote system 4
conprises a low pass filter 36, a high pass filter 40, a test negotiation

bl ock 48, a hggh Loy . i ] t i
ransm ting SRl AReaR s R ThaRg 15 RENTEC v O XARR S B TL: 1

a gener i suppoetihgie Half dipliepombdgqui pment | ocated at the renmpte system Test
negoti ation bl ock 48 perfornms all of the ne&oti ation and 5 exam nati on

procedur es t haig. 1 hidlusprates@ sgartuprinitigtediby the K BI-Chivigh thqyeBd-Risupporting the half
comuni cati.on. The | ow filter 36 and,high pass filter 40 operate to
filter ccg’rﬂlm‘rﬁ"e & f 8’«5?@3%%%5‘{!’?8&@53‘?? gﬁp‘é}fpé%‘ F‘ﬁge’c?(S‘Mni cation channel 5.
Thes t est negofi.al 4 i j_at itrl jtd,®S,
e1e of the ohiert Mushas s inipfikiaclly HEATU.E ERnTRERTOI Mprorahe il f

comuni chtplexmobaamethex TUKEsuppgnhingthehalf daplex imglesecti on 72 functions to
recei ve high speed data rnsm’t%edf_rmhe cntrl offie system 2, while

the hi gh speed dREdAMIEDDESLRIPTHON QR BILK Y P RRIGD EMBOMMENS data to
t he central i . e Lati (YAl i 56, and
the b oh cpeoiheEyBakaRom tthn ARAR bE) bPEGHIE A E REPIIRSSERMAR, o

84. The dis@Rsioalolf @mbdainierits afnheiptdstmdnétion@nlyhddrd ptddented ghtienaase ot a
taansn’i tting section 66 receive signals issued fromthe conputer 84. 15 In
t he0 di scpre¥iding:whalds helieveditp de thasmostaigefl and madily saderstgod dessriptien ofthe
negotiatjion.data receiving secti 56_and a neqgot.i at.ion data transm tiing
ceot1 on BRiRR And ERReHACRRES: P Pe i Bnripfe iy dn ts Mt D AR R e o,
data, whjol sﬂotvfwmeﬁﬁ%tde?éns% tEPrasent fVeAlidA I oREdediPihar & AScBENARY o the

negoti ati on data. The operation of the various sections of the renote.
syst em 4fundirneigel wrelecstarubinig of the gegsemt] invdigionowthe' des@iption takegowvitlathieadrawiga

transmtti section 50 of .t renote system4 transmts the ugstream
neqot i at PBRGABRAER toHBoT D P ATAsY heSRisrst iy eabts raw bSO an
cepgral sysh&m 2. The negotiating data transmtting section 54 of the
central system 2 transmts the downstream negotiating data to the

negoti ati on dAreordingdiowa fiigt eebodimentcd thé ptesentrinvamtion sy ddta gommiihicationnt r al
of fice system 2 incl udes al%furalit of .channels 6, %’0, A4, 16 apd 18 that
are 25 LSBIPT BOBHSRIH CCRiral YTCR Stosh A aad A TEmAre SIS Khish srgieTBEed 30 g
32 of th . A LS & i tr:L,Sy noted that in the

di scl osegggﬁbggg‘?r?e%r?ﬁrﬂc lgﬁthéer{kﬂghgaorﬁbggggogvnainc% 'tlr'al voi ce channel that is

used to direcThycaumiofficadystend 2 inchudes a mesp disthibwgiondrmme(MDIF} @ thitdanaions2
in conventional voice band (e.g,., 0 Hz to approximately 4 kHz),. which has
beéﬁ fi | todpisgfagg thedwgals%f%ﬁr FYSiyR 249 tmn@evmpgtﬂ%@apngl T ohg l@a%%il&t@\mon
channel [ Vi ' Nan e ihl(eioS BHmMEER ontdM8nnel
control %?mﬁl(\aﬂ%: nftra allg ﬁ ce éeg?)téﬁx%ﬁ%é{%e:bggg%lh@% (8 a’nngfm33 P canne
connect efl) ¢omipgfirinh e mitiille tdnconegidey md mtérnal 1aiea(eg)l, irferfibldenpal afifice dined)e

| ow pass filter 36)) and thus, provides the sane service as the renote

voi ce chamtheiother sidgovever, since this -15 Z 1 MAY 2003 P 18063. SO1

The remote system 4 includes a network interface device (NID) 3 that functions to
25 interface the remote system 4 to the communication channel 5. The network interface device
(NID) 3 interfaces the customer's equipment to the communications network (e.g.,
communication channel 5).
It is understood that the present invention may be applied to other communications
devices without departing from the spirit and/or scope of the invention. Further, while the
30 present invention is described with reference to a telephone communication system employing
twisted pair wires, it is understood that the invention is applicable to other transmission

environments, such as, but not limited to, cable communication systems (e.g., cable modems),

-13 -



channel is connected prior to the |low pass filter 36, the renote voice
channel 33 contains both the high speed data signal and a voice lsjzgﬂ | . It0
is notedpidigh doie filters may be arranged to have different frequén %AY 2003
characteristics, ,_ so that a conmunication nmay take place using other, |ow
band conmuni cati on nethods, such 5 as, for exanple, |SDN, between voice
channels 6 and 32. The high pass filters 38 and 40 are selected to ensure a

e R ML R S e R SRR 89085 .

Bi t Stre@ﬁﬁo&%@pﬁ&in&ﬁol‘ggﬁ?ﬁﬁﬁ-r[h/&rh‘?:o @BHh@'im%%ﬁ system 2) and bit

streans 22, 26, 28 e renpbte system conprise digital bit

st reans Bhsit Hatdware@kestdptisimuni cate O between the central conputer 82 and

the renote conputer 84, respectively. It is understood that it is within
the scope of Fige2gHusieates 3 detared iack diagram of e fisyembopdiment ofthe datad 18

i 11 ac e RPERERPE Sy e icRd B Bt RfodmaLioRgRnt o Bl e Riine b ng

the scopgotAiké &dntfaliBEfidedystefn 2 Bfd iREABLe ég@t‘éﬁﬂi indSlemERY the XkiRlt Snvedtibn.
streans 10,14, 16 and 18 nmay be configured as (but are not 15 limted to)

an interface dsshowniingig. @, theRSn@3hfipasystdne R cofipristy a bow p&EEIE8S4)and a -

Uni versal. Serial. Bu USB), wireless, or infrared (IrDA) ,standard )

Li kewi se*“g?‘tpafssk‘ﬁ?fdigﬂ TGS e Piation lock 48 & gt sPecd 4ata FeSchyiRE SEPHion o, high

i npl enen FSGHEE S oS IRyt i into
1 int er%‘gegg,aa%lr cab %‘,ng(%‘f:&% ‘tml’p eﬁ%&&}ﬂﬁ%&é@% gi%ﬁg’lhgwss?gggﬂg&ggggggiéglgbed

abale. Neggaticdhtecficelat metiorigequiprmaitiodatéddtalieddntrangfficer MTesqregdiiatipn islotkés

condition of the { 20 communication |ine (e.g., freguency characteristics,

noi se chBSTiRIMSalkef the negotiation @ad gxaminatior araseduressywhichitaleeés place prior to the

capabi l i tj.es: of i pplication service

r equi ren%drlltt?agm?lso%ggaﬁgﬁ%g%@%ﬁ%@%gfﬁég{nug%ﬁf’%ti on data receiving section 52

and negoti ati Qhe e paty ANGH4 dnid'1Ggts passifier 38 fadctibh €o G&6it ¢cthmahichtén sigailem

2, and the negotiation data receiving section 56 and negotiation data

transmi t rRpgfesedeyes thesopmmunication phanacky: sThaveat neggtiatian legle Af tests 4ndat ur es

of ;the h ion of the inveptiaon i e functi lit ont ai hed.in

Chd St oot TN BRUMCRT sBRalils. oS il e e W ARG il SRR 4 S

condi ti Ofie, cotdRakithtidd GannellS - TIRS prob&Iue@Ni1TtRe tebif egbRatsotPb10Bk 46 atd\nipsibied

system 4, and the communication channel 5. In practice, the configuration

of the ceriortgl awd midae dhesselgetion gf thethhgh spaed modeysteeerving anddranseatting geatioge

iati . F I h i tian. of th I i h | ,33
501 o noleemmsrerRteEaid 70, Thf RithsPesfiaRingorbtbt GLAREARRS e NER red
of fice systh@ndmitlddfPvhiRe renitile SR 4| While theaiigh vl idatartedrsaittiak skétfon 70
comuni cation channel 5 are al so subject to wide variation. In the

qi S8 osetraesmitthighpsed data tonthg seheteisystem| b kv Mgh spredsgctns @randdifoday 16

2 1 MAY 2003 .P 18063..S01 wi {hin node ngd,.4, e h

funct 1 onBIpgse,Put 6o gHed e FTFRamBle ADSL AHISLeeS S L VO  She Fipdeps

i mpl enmen I q%foi fal, : isétbn devize@lvhich
transm t?géc?‘ ﬁarsg%gi@emg %gm%ﬁ%fﬁeﬂ%glﬁﬁonﬂgg%?ﬁfi grﬁﬁggﬁlosgﬁkbg 46 and 14?8 are
used f or "shast"ithg comencarbloclodéremting the éhifiabisegosbtiongsrocadure T heategntatidnedata

results of the tests bhetween the cen&ral office S@iﬁemz and the renote
syst em 4TeCeyang;srcHo8 825nd dhe hiehisperd) dalptereivipgseefio RRSIHL SIRAS £9 Frgputer
f oblsowed ghy tq . ' Welc :
i og 82y THE nEYAIARA dabl ekt iBfigSectidron dtucife hipnpeed fath Mingh B Section
i n det ai 70 ré@eivaveignals isbeeddirslths esmpurbo8B. nent , frequency di vi si on

mul ti pl exi ng EIFDM is utilized for t ~ 0 various comrunication paths to
exchange i nf ofRthe disclpeadmebpdiment test Regotiatian black$é cemposesanagebiatignydate

system 4__ However .. it.4 S understood ot-her chnd § .. ut not
YN ted e Seigh s AROTA B Bhosile g sbRIS e SOUEiFT el

W thout gleRalikd Suttibh N tbEgveshicgbliatRMlabd, witieRife MgotiR€oPHSE eRhshitieH béc@ibn
The range fromfrequency O Hz until frequency 4 KHz is typically referred

t 0 38s t h&4 tanGsif\negitatiobadats. Teropeation lof theatasous sastions e hthecantnadtoffiets
typically att t to.,use the frequency spectrum above 4 kHz for data
communi cgﬁtﬂﬁimvbli’%gﬁcwe‘{lH%d‘F‘?ﬁs elgV-equency where transmission power is

al l owed occurs at approximately 25 kHz. However, any frequency nmay be used.
In this regard, it is noted that tone bursts at a frequency of 34.5 kHz are
used to initiate T1 E 1 T 1.413 ADSL nodens. As a result, if possible,
that frequency ?0 should be avoided in th‘é'spectrum used by precursor
negoti ati on net hods. The comruni cation paths are defined in pairs, one path
for an upstream communi cation fromthe renote system4 to the central

Y Y o o o, oy T Y o o o o - M




P 18063. SO1 All nessages in the present invention are sent with one or nore
carriers using, for exanple, a Differential (Binary) Phase Shift Keying

{ DPSK) ppgadgaon. The transmt point i s rotated 180 degrees fromthe
previous point if the transmt bit is a 1, and the transmit poi nf‘li HMAY 2003
rotated O degrees fromthe previous point if the transmt bit is a 0. Each
message is 5 preceded by a point at an arbitrary carrier phase. The

f requenci es the carriers, and the progedures, for starti t he nodul.ati on
o o e Rerdleablih s Coinret g oRis it ok nieh pern il ates mogstAion

oes to t : : a I . and
Gor g’ PRcRAg, b N oReed Db Recabifif Seckilh 720RREAYS Ed il ity ARELR AR 0C

as possalkbmputéai8di €osnmnter 84yipiundérsypod ed be h@enarir iaterface tenetivotleequipmeny t he
upstream and downstream O paths, avoid existing systemactivation tones, be

r easonaktopted b tha remess sistem.nest negetiation; tdeckA&pritdras afjpfdhe pegotiatienand

spaci ng gt t akl et f _carrjer tones, usi 4. 3125 kHz..15 20
and Qo R PR Eirel Mol k€ bl iashA Ry $he<0Rhals SEPRBBIER. cam
Frequency | ndikgaswpbhPRUEISIS S RiEh BATTIRY 40emesto(tlePd3RrihidRibh sSarfils
64B4337 45 5372 88 96C437 912 14 64A435B44 28 3466 67 76 After the renote
syst em 4ransfairgd evertthe cemmupivation chpuiel §. The test ndgotiapen blogk 48testieand es, and
the channel .limtations, it..makes ? final d% i si on op bhe conmuni caf i on

mot hod PBERHALS RPABIORE: RapagiEs. s1c. OF te cEntghalng Siean Lr1BE Erpe FRE™ 7af

deci Si Oftne ddpEmhhRBIH SR 1 ThE'igh IpER0REL Pk AEcilADShinEAMAB rBodi e high
sitopped. When the renpte system 4~detects the™l oss of energy (carrlerf from
t'h® centspedd datd fraresnsifted froni2the ichitral efficecsysient 2wvHilesthe hight spead datattrangmittieg

negoti ati opn upstream data. After a short delay, the negotiated,
conmuni &P EANsBYtskugh sreed daa tp the Wr@&afificsﬁys&raéeaﬂw&gouatm daty 1 pay

Z003 P }gcgﬁﬁnégéctighg%talﬁa thé Hitgﬂ%BLed data receiving section 72 transmit signals to the

computer 84. The negotiation data transmitting section 50 and the high speed data
transmitting section 66 receive signals issued from the computer 84.

15 In the disclosed embodiment, the test negotiation block 48 comprises a negotiation data
receiving section 56 and a negotiation data transmitting section 50. The negotiation data
receiving section 56 receives negotiation data, while the negotiation data transmitting section
50 transmits negotiation data. The operation of the various sections of the remote system 4
will be described, in detail, below.

( "0 The negotiation data transmitting section 50 of the remote system 4 transmits the
» upstream negotiation data to the negotiation data receiving section 52 of the central system 2.
The negotiating data transmitting section S4 of the central system 2 transmits the downstream
negotiating data to the negotiation data receiving section 56 of the remote system 4.
The central office system 2 includes a plurality of channels 6, 10, 14, 16 and 18 that are

25 used to communicate with a plurality of channels 22, 26, 28, 30 and 32 of the remote system 4.
In this regard, it is noted that in the disclosed embodiment, channel 6 comprises a central voice
channel that is used to directly communicate with a corresponding remote voice channel 32 in
a conventional voice band (e.g., 0 Hz to approximately 4 kHz), which has been filtered by low
pass filters 34 and 36. Further, a remote voice channel 33 is provided in the remote system 4

30 that is not under the control of the central office system 2. Remote voice channel 33 is
connected in parallel with the communication channel 5 (but prior to the low pass filter 36),

and thus, provides the same service as the remote voice channel 32. However, since this
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Either the central office (xTUC) system 2 or the renmote (xTU-R) system 4
may initiate nodul ati on channels. Once the negotiation nodul ati onzwenmelzgga
have beenp@ogalgpished, the renote station is always considered the
initiating nodem (in tetrns of the 5 transacti on nessages), and the central
office termnal is considered the responding station. In the follow ng
description, characteristics of the transmtted signals are disti ngw shed

did Vi
and, | dentihgd] Lo U8B EARIA0 R S5 TR Ve R S ot
whi ch unithe highspeed Bﬁta%@aﬁmoxcé'%l(ﬁ ngul ar) - unnodul ated carriers

fromone carrier fam|l TONES (plural) - unnodul ated carriers from
one or nore caktis roted dmt khmﬁ;lterﬂ' o SeREGnEE torkaivy d;ffqumt(fchqluamadchaaaqtctratxss

with perlod hase reversals fre one or C er famlies. -
hex char &0t'aat eﬂ?‘mé‘éﬁf‘ IR MRY ¢ 1wtgoreﬁ%”€$\1 OmIHE&‘Ce%%‘}ﬁ‘Ef S¢ %‘ih

sentc wi t r

2o o 1T L S9B1Y Bl W@Fﬁﬁwﬁﬁ S B B bR S apd
t han apprsekdcted olepse@ fe@uemokp@m‘mhabovﬁ@a kED£A s BotedRRat®sieasyeleyns Hdhos .
Simlarly, in the disclosed invention, ii is greater than approximtely 50

s but | &gquirhiaer appkmﬂltrét)@#)@lsdb ofthe filiere 34r 36,36, and 4thder st ood t hat

fromthe. spi 1 PRaaRG: 10chdaREHRd e sfral nEnckyvalely At sirBRGA b p8
XTU- R AnCarg3ér Gn Bféttlém%‘tb fstentlt) cdiipiRdi Med Bitl strehildS (1 LA usdd to cHRiinidae

e{ntral office and the renote system communicate with each other in a full

dupk@x nolertwedii the cnirdll costputard2 aad theventpts couputeed4, gespeotiestnnitlie undersiadd h
the xTU-R initiates start rocedure, .in whjch both Vi r at
BTl et BB fe Stobial gt myenyor kb ficdms 1604 e 0B Rt
procedur g eﬁleeteaas%gsb&% s?%ﬂﬂ?%a% sh6 o), 8P Burifted o BPIMNreRk, & Sabl, gpal
famlies (R TONES- RE ase r'éversal occurring approximately every
16 nms. WrenltiphexeR- 1ﬁtﬂ‘£§n§{E@rea:g,naithom chaiging the sbype drel/orTuhdjort dfethe rlstant
responds by transmtting siﬁna s fromone (or both) of .its signal famlies

( C- TONES) iInveptian. (ko examplabit siregms 10,406 aed 48 may Berronfigurerbps (bt aperpptR

t t id i.
; e??§ g {amﬂk& }]6)%1 if rﬂcé c&rﬂﬁt{ﬁﬁﬂk Rl fgggzmhgg, g)?(rfﬁnéfed@§ﬁgof?32§ﬁt%dx%sal
appr oxi neSeiat BS@QUSB) \arrdle*ssh eﬂlrtﬂ’aﬁd‘iB(mDA) amgmdl SLfHeWﬁISthhzyumdBestsmgﬂﬁlt bit
famly (R TONE e XTU-C detects the R-TONE 1 gnal,, it responds
by trans rﬁtfqam«?g% 7@\@& aad ?ﬂéiﬂ b inplemgnted ag dwfr%&gwés Eﬁ?&bP‘é{Péﬂ the-grapaieg),

T £ s W B 0 PR A G OS5

nodul at ed car r Negetiatidntdaka (@-¢-Lodadrol inf@mnatiog) cRes \Aﬁuﬁﬁn@w theeouditiofvof thee
XTU-C responds by transmtting CFLAG 1 Fl ags. en the XTU-R has received
the?® FLA@“lmFN&@BOIi hafnéens t freqyenﬁbﬁhacr#éewspes,@oqewélamerﬁt% BraseRserPrabpencs t
transacti | ni artu

Ful | Dupl é’f):a od’e t{._.:? P ustr ?%uélg) me‘fti ?ﬁﬁgsege'&‘g?e‘??éwy?%P?%F?%ﬁﬁghems
exanpl e lisew/ehaﬂgea Iaetweléhhﬁ‘c ﬁdgdnhm JathrddeLANEIRHALIERES anll hbgREiBndataer i n the
full duplex nmode, and the xTU-C initiates the startup procedure. In this

exanpl e, tasmitingsestion 54 obthecentral wfficy swgtem Frradghe pegatighen éaﬁa TBRSAYINEOf its

| f C, TON t by th
TUR : oRehiet Searinebainn S8 niag ehieg 20 Tty SRS one o gnal
fampsy (R TONEPhe WhRRtidlRattirY ottt a8 sre pBRidR FhEinVeRfiGRthe f\ﬂﬂtl&ﬂ_élhﬁ
responds by transmtting C GALF 1 GALFs (hex character 81 ) on the

modul at edcapdzined s thelesh negreiaGoiBloekd 46and-48,oblaicka tdstarsl pagetintedbe ventlitigns; he
xTU-R, the XTHJ- respaonds b nsmtti ng R- FLAGL Fl ag 3 aé‘geﬁ character, 7E)
on the rotARERHIIESELE- rqfél?escenéq\:%&@ﬁéymeA@efempegyserrb A NG epnication
xTU C, 15, (0] i

recei ves ti%ﬁ%,&% %&E% &Q%Ogﬁ%ﬁ can &llgr?&?ﬁaq:of I rsly;L tteﬁa%gg%%h;gggw)&gﬁ%ema?t

syst ens hawsabjeeemn widabbﬂaﬁ@xsefbabiamﬁle ahe oomilirstidn efithe esteimab vodoe oharinel 33
operating node of the central office systemand the renote systemdiffer.
The3Pr eselstnot oderithe porirad of Biwsamg estifiesiar epntrglideassirplyp fipe 8Vsiine By diikewipR

speci fic procedu ends on..20 i.ch devi.c

XTU-R) in ecﬁ?%" [‘ﬁ‘ls ccton\}a’('ragﬁﬂg ecﬁE‘é“m}f i hcgg ﬁlﬁh‘ﬁu lg ‘lﬁ?‘lg{t tagﬁpﬁ ex

capabi | i t{gsatidh. 9AeHE 6Mbsa. em“ﬁa,emémtﬂeal deé@ﬁitﬂ:ﬂx tﬁb@.&adssarﬂrus feerpesderl the
instant invention is fully backward corrpatl ble with the existing prior art

equi pnent, and will be described below. This backward conpatibility between
t he equi prent of the present invention and the prior art handshake

equi prent (that only support the full duplex node), is an 25 inportant
feature of the | nstant i nvent| on. The var| ous | n| t| at| on startup se55| ons

S o, . o




2 1 MAY 2003 P 18063.S01 (c) Startup initiated by xTU-R, where the xTUR
only supports the full duplex node and the xTU-C only supports th@ hMAY 2003
dupl ex m18e63.891illustrated in Fig. 9; (d) Startup initiated by xTU C,

where both the XxXTU-R and the xTU- C support the half duplex node, as
illustrated in Fig. 10; 5 (e) Startup initiated by xTU-C, where the xTU-R
only supports the half duplex node and the xTV-C only supports the full

dupl ex i - f i TU C,
whor ot nein gtRes 454l AL TbRe e ne ncuBRRi of 15t AbLRipR 4R 88 o o8

suppor t sniy)altbmativelypbeimplemented Separdtd did disﬁdctl frorfritlle mbdeméa2 4Ad4R Signals
indicates it desires to conduct a transaction in full duplex node by

r esponditrapsmitted. W@\!EGFIWFQ hetremiie tast npgatiation dloaks B Aad #8 ane useifoRtasting ﬁl&t es

it desires.to co ansactl an alf du d on

- Tones SRR el ot R Ban e eyt Br 155 Bt e e

i 11315t 1 ay8Rni P 8nd tHeUBoMsysteni ch the xTU-R initiates the startup
sequence, and 15 both the xTU-R and the xTU-C support the half dupl ex node.

The xTU-R begdThsptrpasesof ¢ach signsl matiaisFigr milhbe ekplairedtfbllowéd by an skpjadtion
famlie cg_( R- TONES- 9 wi th phase rever sal s _occurring at redet erm ned
time i ntdrthadevices usg é%cr"PGrth%%&WHF -cExapples of srecHicyvaluss tor e Vagiousimen t he

e Ao AL Ui b8 REhER Sl Wi TU & LDE, XTHC T esponds B

transm t romone or 'no its signal famlies (C TONES).

Wien the C < hﬁhEGNE&,ssa gimbbdinfentl fieaémy divisidhamulliptdRing (RDMY {4 WRildea for
ransmtting (e.g., transmts silence) for a predeterm ned period of tine

Zi <0 sucYarigys cmmwﬁxﬁn@ath@@ exshianga wigmBtiondetwreahe emtraépéﬁqse syigmds and

R R L e
the xTU g, fotleRB8mplel CﬁMACTWﬂESs pré@iipectrith| QE.) oy HeAssed Wrifof{deatity frdm

transnitted, the xTU-R 25 continues sendi ng t%e nessage, followed by at
| east tvmefsp:argsnoé/m Fchp@olﬂme)premmvsn@omTu C detects R-FLAG HD2, it

ds by t t fl f taint | h
R b b b DO T et S Sl e
treeisni ther vokie asw %ﬁf&%ﬁﬁ@ﬁ&&%%ﬂg\xémnmﬁ@&q&c@h TGOS Ak iHecast

two flags (CFLAG HD?) the xTU-C nessage was an A R begi ns
t he sel eﬁ:ecpntnnpwcﬁﬂm ahave dl kHzafor datasenumamieatiotn Typecatly hibe firstrfddqueicyt he

(above) . VA AR ORPoREr F U AT AL B PRETRANEES Ko HOUEYTs#ar es 1o
recei ve fledilefty mad fsed! Iﬂ‘ﬂﬁ?ssregﬁddx?icﬂdt&?ﬁxa@i%%%ursts’ at a frEQuEREPSF 5495 k#iz9

MAY cuu3 | "'t'a eS to a -R alex de ad x nl a orts Full Duplex
I\/bde Fi gare@sed tougitiatd TEEL Ad . 4BtARSE orwdemswidischrestig 1f<if¢$stbl¢,rthat| fa:tqganyhe

tu e nce, h the xXT-R s orting only.the h du | ex node and
(DD &6 SR Rqidd 1 the Spas o ed BY GisshBibr Reeslistion sitheds beg ne
fransmtting ?hQE@mﬁwﬁx‘ié&ﬁbRgﬁthQ Qfe L2B0BA iPhailsl SnShARFr 4 ’Bténle%

(R TONES-REQ, W th phase reversals occurti ng every predetermned tine

i nt er val commahication from the acpoéte systpmrdowithataitnal effere\sydtémnds. anﬂ\haoththpath fora
R- TONES- REQ signal is detected by the xTU-C, the xTU-C responds

transm téqwt@a@rfar@npvlsm%ﬁodeC srata) officeisyste; 4y9dhe rf‘amtmsxgtewéy TORES) .
When the 1

(r ansm { Ry e PR ot Cuc B BY t#mﬁﬁﬁéa%%t*éﬁ&ﬁ%é%&p%%“é“ 3P oFiNe
t 725 sucknffie systém X anPieeeivad Py thel ivgbBationSdhtaFectivirgEcisn SROE the diﬁﬂalmfﬁce
Then, the xTU-R transmts signals froma signal famly (R.-FLAGL) for a
sel ect edsystam 8d Toe negotiation downigrermy Bits prgtraasmifinddy the negetéationghtars .

transmitting section 54 of the central office system 2, and received by the negotiation data

receiving section 56 of the remote system 4. Once the negotiation and high speed training has
been completed, the central office system 2 and the remote system 4 use high speed data
30 transmitting sections 66 and 70, and high speed data receiving sections 72 and 68 to perform a

duplex communication.
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Since the xTU-C operates only in the full duplex node, the xTU C does not
transmt a 1 S CGGAL,F signal, nor does it turn off the C TONES %@]rMAYiZU[]:-;
Ras beerpiighpansaitti ng. Instead, the XTU-C continues to transmt the C TONES
signal. Because the xTU-R does not see the end of the C TONES signal, the
XTU-R concl udes that the xTU- C cannot support the half dupl ex node.
Accordingly, the xTU-R transmts at |least 2 octets of the RRGALF Galfs

signal to tergjnate the sessi . . tQ ansm ttin ince.the
XTULC sees & 1l Aidsoae?dn ACHp Ry RO 1 P BT Plers M BB ) e
C- TONES eSda@hipfd, b IRPGrdnitial fiRhlyy PhaRSSHiAKd SKYmidiifatic. t TRE @8nsRtiBpiHP -
XxTU-R Onl yﬁ%uRporterul I éBDluplItygx Mode 1And yinﬂ%j On)iﬁ\g SupRo~ts | ~alf lDltsjpll ex
Mbde Fi gsr&atell|180tdegtees frohethsiprerousopointnif vite tednsmitebitsis arlt, apd slessamsmit point
initiated by the xTU-R, in which the XxTU-R supports onlé a full duplex node
and t he IR TRRied O dngrres JTasm e Rrewans Pefdhifdhe yansmitfeit st Kath mepRgEES t he

sessi on 1t i ( . ) | I ) | ies

(RS Eep R o0 A oA, e BEMBAGR of &2 oBHrIE s BB

i nt er valprocddulesar staftingttha MddRlatidRRTRUI¥R Aldymessages, Wil B8 deddhidsd belew.

R- TONES- REQ signal is detected by the xTU-C, the xTU-C responds by .

transmi tti ng Thepegsentinvmtiongoeoio greatigngihs, both beiferashe hwﬁal@spre@dumssy

Wien the G TONES si.gnal .is detected by the XxXTUR the xTU- R 30 stops

Ut ansri (RGPS 350 fpne ARG ake Srostiuieo B ot lbariin a5 4 Fore

Z2 , SUCkbsgible. fCrritrsBP hpicARNeREteABbHE Yo BO diTferdr? fARRAE AstPALLAYd 3R nstRam
ter the predeterm ned peri od of P 18063.S01 2 1 MAY Z003 t ine el apses,

t hel x TU-jRaths; aveidicxistinggystes dctivatian tonem bk réasomdbly (oRudtGgRinkt jntéremodulgadrect ed

peri od of hi ne .z, ’%&UCh as, .for e l e, at Iea%t 100 nms. Since t TU-C

oper at esPTOAYSSS,ihAVE FRiTicIent SPRAE £t 1€ 3uiiablesefs oI LTSS s usipg 43

signal i b el f 1e XTU-R does not see a C GALF

si gnal 5£nv‘\i/i thin ?&gi??ﬁﬁﬂgﬁ%si%s%ﬁggl?%ut can detect a transm ssion

energy drop (e.g., that the transm ssion of data has stopped), the xTU-R

concl udes that the LlL C cannot Silppnort, the full duplex onde Accordi ngly,

the xTU-R transnits |aightlast 2 pct et SUPYreame R-GALF siDpyastreas st dps

X

tragasmtting. At thi int. the jonis e 4 %4 T,|ILC
inftiates S artup - Dstediion BTU—S%%&'%CY?S%%&&N Haﬁﬁgﬁ%i‘cé’ﬁ%%g d o Fig.
10 illustrates the dituation where the gtprtup is|initiatg@dh by xTU|C, with
the xTU-R only suppqrZz3g rhe i o 6
supporting the hal f uptexToder3Fhesx T Cberngstg3aggmistig—sigrlal s from
one (or both) of it,‘ﬁkt:j Bl f am Lo O ONES) -\ ?2 B 20 TaNESoilgnal is
detected by the xTU-I'-Cw _a prpi&te@:ﬁ ned period o 1l such las, for
exanpl e, approxi mat 14450 ns_to| dpproxi mately 500 %rs, the xTU-R trgnsnits
1528i gnal s from one |dB4nal fam |¢ (B FBAGL) for a 6l &Fted period gf tinme
{, . such as) for exanple, at Teast approxrnately 100 nms, until the xTUu-C
turns off the C-TONES signal. After the last flag has been transmtted, the
XxTU- R cont i nuddtes thediempte $ystame 4 anajyzesftbé E@vipaientycapabilities the applichtagyedesires,

R- FLAG HD2) . .n TU- C det ect .R- FLAG- HD2 si ., th TUC begi
ey e At SERete e Satoh g Srmakinalin MeB S o 5
100 70 ns. Af \@ler iHEcenfral offic8dydtem 218 $&belve@Ghe filkd dédistoh, BRMFdnIMASion&ITehe 10
the nmessage, followed by at Ieast two flags (G FLAGHD2). If the xTU-C

meg2Sage mepotiatio\@wnstheanx Tata i’ deppeds When thelrgunote dysteiet detedts e losstafenergy

sequence, On the other hand_if the xTU C nessage was not an ACK, the xTU-R
cont i nuetS2mer} f’ﬂﬁ’s‘hFPe‘E“Fé offign sxafem 2. fBe Emese aYSipsn FSfOPSAFARSEHNNE fifes as

descri be L | ar, 1,00, . t i t he
R pLAG 10elRiFn ubihdafalb, Anef2 AAPBUEY wy Aeeaki e CoRIRALRRN FohGE RS |
Wi t h t hejtAGKitRlig&tadn predédfced Nitiates Startup - xT,T-J-R On ~r Su~orts Hal f
Dupl ex Mbde and xT~-C Only Supports
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Ful | Duplex Mbde Fig. 11-.illustrates the situation where the startup is
initiated by xT-C, with the xTU-R 30 only supporting the hal f dupd dxMa¥d2003
and the pTgdé3Sonl y supporting the full duplex node. The xTU- C begins
transmtting signals fromone (or both) of its signal famlies (C Tones).
Wien the C-Tones signal is detected by the - ?3 P 18063.S01 2 1 MAY 2003
XTU-R for a predeterm ned period of time z2 , such as) for exanple, from

appr oxi ns{ ﬁ'! ¥ Psrgtotcﬁl approximately 500 nms, the xTU-R transmts flag signals
froma s (RFLAG 1) for a selected period of time t, , such
as, for exanplipthepthel@A®dl ol (BTU-B)R9&einPorthbrémOBI(XTOURPS stetn & gayf Ul |

dupl ex node, the xTU-C does not transimt a C GALF signal, nor does the 5
XTU- C t urmtiatemaedwdationTabhis:lsi Onet thelnegowatthn rhddulatidan chaooels havebeen

transmtti .th - TONES signal ., As a resul t.he xTU-R does not detect
(see) t hEStgﬂbFi‘Gg’ ‘gﬁéef@t?éﬁﬂ nds ghiaqys camfee%@ea%@t%modﬁweﬂ&m% Henot
Supgort . r o4 . I ] . t 2
oot Brs. ohalsaRtbr ritdtel, BRHEe cRAERIHDONmil s coplabtely BEREbORYRE a0

R- GALF, st ops I tigfollotving @estiiptién, Ealvatte ARl thetpshshlited sighadigard distinguished
conpleted. .J XTU-C Initiates Startup - ~'UR Only Supports _Full Dupl ex
Mode Whi ped ideatifiedhy the way thersignalsare namsie ¥ anpueprfiges am suffixestaraadded the
si tuati on. when e _sStartup.sequence i s initiafed. the xTU-C, with,the
STUR onPisABERish BEnesR aata R o0t e sosbe st v Rich kel sing e it | g
the hal f TONE eingMeS - uhRRdIbted RS Font bRNSIN b faliBlySi gnal s from one (or

bpth) of its signal famlies 15 (G TONES). Wen the G TONES signal is
det:@ct ed TONES éplnial) Rurfmedwatpd ealziess fiomeae pe moselcafiet famslieZ , such as, for

exanpl e, j |y .50 ns appr oxi mat el y.500 , the xTUR responds by
Cranom ¢ ARG SRR @ufansmirad Juf Breditrs ek RéveRgRfose sFversale e & Gareia
of time lkarrier fikiliedS, for exanple, at |east approximately 100 ns. Since the
XTU-C only supports the half duplex node, it stops transmtting (turns. off)
t he C- TOREAGS ghet charaeer TH" Rentoesh notdufated@ate¢rect C- GALF prior to the
occurrence, 0O suj tabl e tinmeout, but does detect the energy drop (e.g.,
non-t ran%’sérgﬁxﬁ arpeier 'S 1TeRESVILh Bregdriated crpsrdi(Hyyerse hgéx U-R concl udes

th t he xTU : : , ex e, ' tets
of P GALF, af tartuites SPEo G Ak pefibl Cladths: ARG AL REST I Entof ) &
startup dessshamapproximately 500 trisparmbmug be efor exapiiple,#pprdximhaelyl 00mss Stmilary,i S
eventual Ly term nated. Fig. 5 25 displays the timng for deactivating a
sessi on Bytheidisrdosedpaveption£.d5 Steater shan appraximately,2q my byt kess Hiap dpataxdgatelien

the xTU t : j age,
R e e L L
t he xTU- Withoatdepaeting fremMbe spisis andor $dope T theGnyeamiohhe xTU-R) st ops sendi ng

the Flag characters and sends 1 nmessage._ \Wen the xTU-R (or the
)(TG—OC) P& tiates Stantup . Bot pponpulllluplee Moge C) sends a

_ | ré afltiate . S } 28 Andacilics _ P lJug ' _
i 1 ence) and_ abtepis B the PN IACARRTNE holile S5l CBpounibf BUGE &y
XTU-R) r otk ies fgll Blisex hivde G, JciNasaaéLt tidingdRyeaice fone daimplé ilnwhithitence,

the xTU-C (or -24 o
xTU-R initiates a startup procedure, in which both devices operating in a full duplex mode.

oY,

As shown in Fig. 3, the xTU-R initiates the startup procedure by transmitting signals from one

25 (or both) of its signal families (R-TONES-REQ), with a phase reversal occurring
approximately every 16 ms. When the R-TONES-REQ signal is detected by the xTU-C, the
xTU-C responds by transmitting signals from one (or both) of its signal families (C-TONES).
When the C-TONES signal is detected by the xTU-R, the xTU-R stops transmitting (e.g.,
transmits silence) for a predetermined time period t,, such as, for example, between

30 approximately 50 ms to approximately 500 ms, and then transmits signals from only one
signal family (R-TONE1). When the xTU-C detects the R-TONEI signal, it responds by

transmitting C-GALF1 (hex character "81") on the modulated carriers. The xTU-R receives
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P 18063.S01 2 ~ MAY 2QQB the xTU-R) stops transmtting data (e.g

transmts silence) and also exits to the sel ected operating m)de2 ?il@t\y62003
di spl ayp1iighe3 gom ng for deactivating a session by either the xTU-R or the
XTU- C using half duplex procedures. The procedure is simlar to that

descri bed above for the full 5 duplex procedure. Specif cally, the xTUR
(or the xTU-C) sends an ACK{ 1 ) nessage. Wien the xTU-R (or the xTU C

Gata ( ot COATEY chateolls 308 FospbB B Rn R BIAGT MafthBRSpdradge ey 18
exits t @ Medsigled chAterd PARSE RIKL AGH flagy iR Feddiedbithe xTU-Ct iR ﬂmegp@id@ct S
the period of silence) the xTU-C (or the XxTU-R) stops transmtti ng data

(e.qg., thyamansimigingiC-Ehd&! EhgsaWhm theixXTdJ- FdxasheceQWd,theQerAGchlamrati ng
node. After the, hand has been itiated, and before it is

t er mi nattERSMEted g? ﬁ&?ﬁ@ré Sé‘t E{jﬁs‘:aﬁ E8inafirst Fansaetiplge data bet ween t he
Whieh oo Iiler S ahagl xrRRAAG APO.C BH Sicbo Pl Bublex b MeSSages

whi ch conta

acknow edgnenFigie sikagates artimingsgqidnee farakprivslaedgample inpsitiol ehe xTHC aind the
I ncludes, 15 but is not |imted to, for exanple: equipnment capabilities,
channel )&Hééﬂommmuwateawln paghl atherga dhe Tl duplaxampdm and the X Tk iitiages the

appl icatj d S8LV e uest t are
| i R s SEmAE PR s BY UARSb BT e IS RS eneoh o
rates, ﬂftﬁh &qt&'i fé?ﬁi@k@@@JTOﬁES) UWihkn BRSOATTNERS s{g‘ﬁaﬁisfﬂ%&'i%%y' the kFBLRS
n accept ance (w an acknow edgnment nessage), a rejection (with a

nedat i }/ethaaﬁll‘hbw res_d@:]témby tressoigian g signals frdmsoniy 3_(1c Qxenaldaxﬁmivt(RaT@l\@ldi Wienent
oy i ni tPER Caateter B RN LA, Mo R RGrerPHes RAROSRIRPLCGALRT An

acknow eqaAMEY{(hdx ciardtRIS 15 6h B inBBuIARASAFRI Whef AUSE- GREFD@M&%&?&@ on

to be termnated, and the”conmuni cati on node selected in the node sel ection
nmessage re rd:;:ewedlliyl the u’dIU-ElsuhngnTRh&mnsnoadhhy traesnitidig ReFLAG! Fiegsibesage

transm s eral] categorjies. of informati re transmtted. The

cat egor i é?ﬂ}cfﬁfl %éé’“t ?J’E“°9P%“’1‘i’d’(ml‘?‘"ﬁ1 Page fbgi& k: @?‘@(ghﬁ are rF%FéYﬁqu @‘ﬁt"i’r&hcof
Sefyi ce s

Vol ot i SastERE SRS oRAC L RARGRIGAECATAC K, THRTRLR rei OTRE COPLRGY
propri et Blags, taad cebegin tienfrst &bnixsaunm manuf acturer. The inforn~ation is

specific to cgnmuni cation metho as genericaljy described 30
i nfor mati on. RASY & pystesps haye heﬁn &P%hi@ FQ)‘P?‘%W‘SE%H“‘E@F}WWQP SeFFQN Wheleect i on

of the c tion.
%5 o HERHERRE0 ARREE SRE SEREAR fiCferfhe LR G UUBAIES

i ncl ude inveritiar dis¢lodes laisohérrel fdrm,ddfe@xmgﬁanpioblemnefbagmctfmﬁpcmmddepends on
identification;. anount and ta/pe of _bandwi dth; splitter informtion;

6p&Bt r unhishisieice (eguircr Bd;C antre xRy lravata%tha agfivatiae) ssquence, and the full

duplex/half duplex capabilities of each device. The initialization signals and process of the

instant invention is fully backward compatible with the existing prior art equipment, and will
be described below. This backward compatibility between the equipment of the present
invention and the prior art handshake equipment (that only support the full duplex mode), is an
25 important feature of the instant invention.
The various initiation startup sessions addressed by the current invention, to be
described below, include:
(a) Startup initiated by xTU-R, where both the xTU-R and the xTU-C support the half
duplex mode, as illustrated in Fig. 7;
30 (b) Startup initiated by xTU-R, where the xTU-R only supports the half duplex mode

and the xTU-C supports only the full duplex mode, as illustrated in Fig. §;



Exanpl es of Standard Information include, but are not linmted to for

exanpl e: types of 5 xDSL standards supported, regional considerat iZﬂsMA&inﬁﬂna
xDSL nogulgggs Qo paraneters; error correction protocol information; data
conpression protocol information; and other protocol information. The

met hods for generating and anal yzing the information content is well known
By those skilled in the art, and thus, is not discussed herein. The

i nf or mat i on S

cal abl e, _andeLsriul et B7 XT OO BB T G5 tuabort BTN SRk mogs
equi pm%hd&ﬁ@x?@@éhlybddpbbﬁs etialff dipléxemBa1! iap (TRRtraRAGn F&J W9 ces. The pri or
art (e.g., V.B, V.Bbi's) provides general exarrpl es of neans to franme and

f or mat hands I"(dlx iStgrtuininitiated by sHakCnyherebotDBe xThHBreadahe sTheGsupport te half
transm s n of _new, ?ata types, such as variables and nultiple resolution
par amet ”§ CXEQ% k28 Hlustrated dn ditgid Osrechani sm ar e g| ven beI ow Speci fic nanes
and encodi ngsOf g (

COchgTTLlnI cati onegysst%r?urﬂo etlﬁ{r%cI §g§g%r %ﬁﬁ&%?ﬁ?ﬁ p %uB hgglfcohg}a'ﬁé)‘?ral I

| nt eger andrthe@kTo-C bab} sipportiitieall d@ﬁle&ewmlmﬁrmd ?rDngeMrEzIHdS NPar ( 3) s8
76 5 4 3 2 1Unspecified by termnalx xO0 0 O O O O# segnents (bits 6-1)x xx

x X x x xReseifl Startupriniiatesthyt KBH-Gywhere thenFU:R saly funpopsﬂhg folh duplep mode

illustrat code ar,i with.ar th nmb f
bi 1o TanRano e oRRERsRoRs HROATELPIN ipaf b ARRGHeR 9B 05 5 Tkt on
(bits 6-1 x SARRNURRSAHNEEX 1t>ﬂe§1ré‘sxto>€:oﬁd%t>é tandaction irl fulll dupl@PhRd3 by

|(I l'ustrates how to encode a paraneter with nulti-resolutions. Bit 6 I s used

t 0.380 i ruspoadingt thdC-TONED MifhR-TQNE binstead dfiRFELAGIhrAngBUSR indidates didasites, a
speC| al code.,is used to i.n a da rate that i f 32
or 64 KBcoRdist a tasactdpin e upleR rade pYrPRIA RGBS PR LG L 5

NPar(3) lﬁggécpgfﬁﬁg)a NEMAY QU03 Data rate NPar(3)s8 765432 1lUnspecified by
term nal x x00000 ta rate (blts 5-1 X 32 kblt/s)x x0xxxx xData rate (hits
5-1 [ : aSumtort Hal{ Duphixt Mode x11111

OReservedx X J ASdI scussed aboe he andshakl rocedures nus} be
capabl e of s o?t"i aEFS\H“H%‘“?@°F‘é‘h§’§‘@f&‘§iﬁpp’?’ré‘h‘f‘a‘le§/glé’sgp tartyp- $eQYFRGG> an

eqps pentq, . ... hut

R U et A L iy SN U R VR R L S )

I n addi tsigmld froinnirer(opboth) bNiys vighdl families{RFT@NESFREQ} | Witltl pldsexeesgsalpment ,

the instant invention also inplenents procedures to recognize and function

Wit h "1 eRfaugmgay prosietgsmined time intervals, such as, for example, approximately every 16 ms.
When the R-TONES-REQ signal is detected by the xTU-C, the xTU-C responds by

transmitting signals from one (or both) of its signal families (C-TONES). When the C-

( 20 TONES signal is detected by the xTU-R, the xXTU-R stops transmitting (e.g., transmits silence)
for a predetermined period of time t,, such as, for example, approximately 50 ms to
approximately 500 ms. Then, the XTU-R transmits signals from one signal family
(R-FLAGI) for a selected period of time T, , such as, for example, at least 100 ms, until the
xTU-C tumns off the C-TONES signal. After the last R-FLAG] flag is transmitted, the xTU-R

25 continues sending the message, followed by at least two flags (R-FLAG-HD2). When the
xTU-C detects R-FLAG-HD?2, it responds by transmitting flags (C-FLAG-HD) for a certain
time period, such as, for example, approximately 100 ms. After the last flag has been
transmitted, the xTU-C con‘tinucs sending the message, followed by at least two flags (C-
FLAG-HD2). If the xTU-C message was an ACK, the XTU-R begins the selected mode

30 initialization sequence. On the other hand, if the ATU-C message was not an ACK, the xTU-
R resumes transmitting R-FLAG1 (above), and continues as described above. Likewise, the

XxTU-C prepares to receive R-FLAGI, and continues as described above.
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Legacy equi pnent can be inplicitedly activated by mani pul ati ng, for

exanpl e, a specific 15 escape sequence. Wth inplicit activation, Pa'] cﬁw C&u3
supporti Ry8adIesSoinvention will nmonitor for |egacy activation signals d
will transmit |egacy activation signals if there are no responses to the
handshaki ng activation signals. In addition to | egacy xDSL equi pment, a
t'erm nal may communi cate with voi ceband equi pment by supporting voi ceband

standar Ayl Rehifiates Bkl AR Bl SUpbol Y BHOIHIEN Rddd! AU RNORL A Bor@ N
then escaping to voil ceband standard 20 activa signal I ng
not ed t hEfll 14 ©i ng exanpl es have been provided for the purpose of

explanation, and are in no way to be construed as |imting the present
i nvention. Wi StlHEStW%Ss‘éﬁﬁitﬁlﬁmﬁm"dthhﬁ@ AR igHiatesi the stariip sequenes, otite t o

seq hor BRRHFE SR RE Msrortt el e s aPine b B Lo Ro MR R B R0 o
of §imt éﬁf)l@f‘ mddea MU X TIRR %ﬁlﬁ&%sm‘ﬁ‘uﬁg 's%n’éﬁ?ro%‘ b B b%th)t&?ts%@?ﬁpfjﬁﬂhes

clainms) as presently stated and as anen wi t hout departing fromt
scope an(RSONES-REQ), wathplase ndversalsaotcunring averyt redetgrauned tirietihteogth, smbha as,

present inventi on has peen descrjbed herein with ref ce to art| cul ar
means,  miEHPRPLE, PRIOXMAHY RRDLI0 Fhe %@s@ﬁﬁmb@%ﬁsﬁ signal gy dsteated e o

e )R8, RSTRRCL GRS By SAGHATAESARIE Wi S BF ot BEPSE Rl

uses, su¢D-FGNESE Whehithe (CJ”IE()NESB@M 1std"e®ecwa}mﬂedTu-m tmxTU”R  stops2 1 MAY
2003 28 The Clains are as follows: 1. A nmethod for performng a startup
sesdi on {rBnwBIENg (e, transBrithaHPeee) fore predetroningdp ffime Tstsueb@safar cat i on
system an cond .co cat,ion ste atl n

ot ar e up R BRB RIS R 30 PR aPpRAE R ARG oEhER v T U Wt i fety
COMUNI C &oPA sigiall fBAly TRWWIDAGH b €orfd §e¥6ct&l%'8ﬁéﬂ Iof @ifrleon) , SiveH M&(‘dﬁﬁﬁx‘ﬂi@ deragine
of a full-duplex operating node and a half -dupl ex operatl ng node in

responself)@l’r& request by the second comuni cation system and 10 having the

bnd the nal - Suseae BETHC EPERtRamY e Ful B wioriht SLLES SRR i ©
comgat i biceGWIiFsigndIDER dbegu%&nedtfme EAONES SiHalG PRAEHYeR Hah QRithN, $t Bi¥teah, eth@' n

the first communrication system and the seconcf comuni cati on system each
support aFUxOSontinuesio trapsmio thes€SEONES signak. Batagseantbe kdl-Bf dagk aptset the ¢rel

first co ni rjisin central f ice system,t econ
communi c&tt émﬁf@ me‘s’fm conglisies thay thearh ‘§'I cappgt %Wﬁ&d%?‘ﬁéﬁ%ﬁ
further GRmgel IAcBifayARE kT Rirash 2P REGD KR COMMUR GALIOBafESRhANo ! | 2
hi gh- speed comuni cation can not be established. 4. The method of claim1,
wher ei n égtralte e sessioth end dhenspepsdransmiting ¢ Sirico thesxBY i@ seas ShpRIGALF Galfs
est.abl i shi nal onmuni cat.i on 5., .The thod of. claim 1,
whebei n Pﬁ%"g’i T PG EoRy 'éﬁ“ts"UB %t@e@éﬁ&&%e@a&ﬁtbwa PP SESi0B i KTCa i on
Syst em aRd L RansHERHaty Y :
first commm catlon Sys em an n| catron sys em
si gnal fﬂmlﬂanp]_gm_gone predeterm ned set of signal famlies. 30 6. The

met hod of clai5,. further conprising reversing a phase of the transmtted
signal at preddgdlibiupisatey thesitnation ipgyhich thestartupyressierots ipigiated by thexdbkR¢ By

per form t L

P ormani ¢ hich e VTR AB3oHOL S A WiRlcl o ffahe LU sublitplebhly ahate duplex
sy25em antbde. ThexTU-RABEIRI tEe bésSidonDyXtRFiCiAPBIghals T@dm bk {drdfoth)®dfats signal
conmuni cati on sessi on Slgﬁone of the first communication systemand 5 the

second c&mmilies RtTINESREQ@mwith phase efvessalsaccumingexgryqyedienmpigedrime inisevah
hal f dupl suc¢h c%o ?c{r%gclarrr]l le, agprbxxmately every 16 ms. When the R-TONES-REQ signal is

-

detected by the xXTU-C, the xTU-C responds by transmitting signals from one (or both) of its
signal families (C-TONES). When the C-TONES signal is detected by the xTU-R, the xTU-R
30 stops transmitting (e.g., transmits silence) for a predetermined period of time t, , such as, for

example, approximately 50 ms to approximately 500 ms. After the predetermined period of



i ssuing a request for the comunication session to be established in one of
the full duplex operating node and the half duplex operating m)df;-z) t he
Fequest PH063.90sued by the second conmunication system and 10 doiphAYi &3
the initialization of the conmunication session by having the first

comuni cati on system use one of the full duplex operating node and the half
duplex f operating node that is conpatible with a node requested by the
second Cc@mEeMpSeY, IR BYR Bahhied fbdald fbi a’ﬁi?ﬁ;ﬂ ARy CRITONES ffdref@adi on
conprises having one of the first conmmuni cation system and the second
conmmuni cuericdrofdise em tuchasnfor exansplgrad lleast bO ms. 15 | east one predet er mi ned
set of signal famlies, 8. The nethod o laim7, the cq ni cati gn system
conprising a SHWEMLE XBWS eeerggrétoéfx mtth"eLélgéBWSx&ﬂﬁ’ﬁu éaﬂ%ﬁuwsqumecy-
conpri si 'f@l\@g ﬁg}?%ﬁt ﬁﬁ@%&%ﬁhaﬁg}ngtir}% hﬁnggh@))gﬂ?—ﬁl &Ac@'n dee aV@—QZFHRL? s%%% first
communi cati on system an he secorrd comuni'cati on System each suppbrt an
xDSE. conwithincaduifibleSems pefiod, Mt cdgeto ahtethsaiissidntin@tef drop €€.8), that id | ati ng a
comuni cati on session conprises initiating a start-up procedure for a high
speed xDShnsgussionpEdata bas stoppe¢dnthe XTULR compludessthaigdie & &Caamm,supmrt therful

conpri si establ i shing,.a .l ows cO ni_catiqn SSLQN 4 i.gh-.speed
commin; AR Teds AeoRifay M RREER (RS $f ooyl 5t B e AL SETRCRES
the | ow sBELHatATRRHY. CAT th¥pARS HeWarfP'RESISEE Bhpflete@MTUNI Cati on session
occupyi ng gn appr oxi mat e gﬁl)(Hz bandvﬁth. l13. Theﬁer;et hod of claim7,

1 B Dinle A ff 1D

e eter ned ti A ntral . _ 21 23 1.. A n ‘l for. perf 1 Ng
a S’Sar t-up sef éﬁ'gr% ‘hBStE?é?sa‘BF sityationyhgre gt?e%@‘l?dﬁﬁ‘l}ﬂi"ﬁggf’ d‘ﬁ'?g‘gs éﬁ‘@ﬁge xTUR
conpri si pg. i i Jagnelie] i < j Lhed

si gnal tgglg s?@%ﬁggghég%%@gatl ohggélg%rr?y ﬁ}gﬂ}%&@ comnﬁgﬁﬁg%g%em
and t he TherTW-Cheingsittankinitting gizhelsfiont bns (yrbotH)iof its aighal fandligd @< TOPES) | ng
node; detecting the predeterm ned at the second conmuni catjon, system the

system t¥hendle 6ndO analde fAeRcted By dhn ¥ EdJofriamyedaterppned period of time 7,
communi ¢ [ S . IR b ra
pr edet er %&dgg%, @f%&%@%\,’8@:@?@@%t%1&§§%9203§8§%§q$e% pr ea’et'?igrx ﬁh?jnie{cf?%‘?'é‘?}% by
t hesfi r stigaslgfrom oAt signalsisli g RAFIEAGH h foraedetttedhesivd biitimest, detictcisgtbrby t he
first conmunication system a second predeterm ned signal, indicating a

hal f dupF¥3mplgctdeash approyanatelyi 199 ms, #ALHhe xdy-Gyums off the S TODER siBaalt ABsr

systemu %Qaﬁr}lafgs s rb%%n% grgns%];l]iétte{f Ghe g?ﬂ‘?ﬁ%ﬂi‘lﬂf‘eg s&#d?x‘i%ﬂ\t%rxﬁ&ga d i éoﬁﬁglmﬂé

comuni cation's ems Pl he"transm ssion o he"seté

upon det gaki o M%t(kepmcpﬁqbzm FARNQhEKTEAC He@bRlthe RATIWGLHEDQ isitghat, ige xTU-
hal f - dupl ex node by the second conmuni cation system by the turning CFF of

t he sel e&ihaging tpnamitting flaga (CFIAGHRhEs@ nesipd of fpr exameappsmmaiebat(bn

sesgion is estahlished, and fur COMPIA S| evensi &

i SBerer Z5héth Fefoe BGOSR SARuEC YRR BeBBE et d 6y
clai m 14 a¢ feh&t thviolfhlgs ¢OFIUAGCEDRRN system conprising a remote system the
second communi cation system conprising a central once system 25 16. The

net hod of cl ailfithexTUGemessage was an ASIK.cher TR degion thosslestadaneds initialigatingid

icati t h t i gh d SL i i i .
17 e RARAEE oPn % el Bear T FRrnalE W Prlan ACRTHE A B &,
transm t tFaﬂ?miQrtﬁéjﬁtﬁr,ﬂ.ﬁlrl‘q%s%%ig&?illb&@%hﬂ _?_ﬁ&iﬂde@ﬁé;géshﬁbagaﬁdw. bk @ @phigsrm ned

fromat |east one signal 30 famly. ) e method of claim 14, further
co®sri si faghivay thegx TUHEC prapstes ¢oravenve diet RFLAGE signal; end centinnes ag #hwveedbad

oredet e phtedl Sronsl thon Lo Dal, gl ey, ode s nal acl moul edged by Lhe
hal T - dupl g e 0" SRS 2k TOMR 755 58borts Half DX A80R skl xTU-C Only Supports
Eull Duplex Mode
Fig. 11 illustrates the situation where the startup is initiated by xTU-C, with the xTU-R
30 only supporting the half duplex mode and the xXTU-C only supporting the full duplex mode.
The xTU-C begins transmitting signals from one (or both) of its signal families (C-Tones).

When the C-Tones signal is detected by the



19. The method of claim 14, further conprising establishing a | ow speed
communi cation session if a high-speed half dupl ex node comruni catj on

sessi onP¢8M6NS01 be established. 20. The nmethod of claim 19, vvherﬁjﬂ MA¥ 2003
| ow- speed conmuni cati on session conprises a comuni cati on sessi on occupyi ng
an approxi mate 4kHz bandw dth. 21. A nethod for performng a startup
session of a high speed communi cation session, 10 conprising: having a
first c JRI ' : : ke p TAN i
Y e R S R e S
comuni approgimatyglt 300 methe KTURR tansmita flag bignals floxa sigasdlafamily (ROEEAWI) fer 4 he
second comruni cation system supports only a full duplex ogerati ng node; 15

det ect | A¢lc¢tRe ppHed ef Hmei tegudd agnior examplseatdeash ho0 msmbinfedhe K6H-Sywabem t he

second communi.cat.l stemres ng to the firs nication s em by

Cr anoni COPRECARE SHERwIYR b FE RTRC e} ol £G:GATF 4hiribine] Sofipl o

pr gdet exmMIEGuin HF tRECLPONESGaral aR3iEhd ShORTOLC LoRtiMIeS @ah&hingthesi gnal

when the selected signal of the at |east one carrier is detected by the

first 2@C-TONESsigatl oks syesthbnthe aTEeR does potelttice(sae)the esd ghithe, C{TIGINESt i ng a

hal f dupl ex opgrati ng node, bei ng transmtted by the first conmunication

syst em §}E3Ak Rd songindesi that the XTH=C srunps supnarhidg haif duplsxmede. Agrerdingly, the

det ect i ngy1.BY; o | Gat j . o} N Nyl i on

Syt om ot Tl HaeCO BN AR OAT £7 34 Blfh ol pRlahlfuSREOTle SROTE RS,

second Zhe RFGAEFestops ranshittirey the KETOWBSigndlcaid tHetessioads completdd: st

onmuni cati on system concl udi ng that a high speed_hal f._ dupl ex operati ng
carkl} Ritiates Startup 4 SUPPOL 1Lbuplex-Mode Whilg xTICiQulvand t he

' ' The met hod of claim 21, the first

second L Syeher 2. )
communi T ec{ensi ng a renote 3 0 system the second

commni cati OIFigy B ﬂ[ﬁs&@t!&"@[ﬂe%ﬁitﬂﬂticﬂl WREH ﬁﬁ'stﬁuﬁ:k@@eﬁ%lsﬂﬂltia& byl e xeylnpd of
claim?21l, wherein the first communi cati on system and the second

conmmuni ¢¥th Be xd&Reonly supparting thetfull dnplgh ctd st TU dhralyl Ripppaingdbekalon.

2 1 MAY 2003 32,24 T had of cl.aim21, furth bl i shi
2 Vow s UBIP B Thesk T beSEs BonsfiRidmeteat Fohanh TRk S3h R,
noEe  CafCOPONES)E Witk the RETONESS sidikd i @dtEet B the - AURYbr a\WiédeRdrthihdiperiod

| ow- speed communi cation session conprises a conmmuni cati on sessi on occupying
an appr @fitims & ,4ukiHas, fonekanmité; app@ximitelyrfié motb afpretimatalp $00 s theewTU-R

I Si hav| t he. f.irst ' ti t 1t 1.ngt i
R T T T L Sl N R T
oper ati g, 5RMEasC B} RBnphe aCRAARpHIRRSFAted 100 ITESIRATMEXTUREY $1Y Rupibra the
startup session of a high speed conmuni Cation, conprising: having a first

comuni datfiduplexymbdenit stapstransmatting (simseffdbe - FOMEDS signplaThe xT&J-R does not
20 detect C-GALF prior to the occurrence of a suitable timeout, but does detect the energy drop

(

A ale a

(e.g., non-transmission of the C-TONES signal). Accordingly, the xTU-R concludes that the
XxTU-C cannot support the full duplex mode, and transmits 2 octets of R-GALF, after which
the xXTU-R ceases its transmission, completing the startup session.
In each of the above descriptions, the startup session is eventually terminated. Fig.$
25 displays the timing for deactivating a session by either the xXTU-R or the xTU-C using full
duplex procedures. When the xTU-R (or the xTU-C) has completed sending an MS (mode
select) message, it begins to transmit the Flag (hex "7E") characters. When the xTU-C (or the
xTU-R) receives the MS message, the xTU-C (or the xTU-R) stops sending the Flag characters
and sends an ACK(1) message. When the xXTU-R (or the xXTU-C) receives the ACK(1)
30 message, the XTU-R (or the xTU-C) sends a single GALF octet (hex "81"), stops transmitting
data (e.g., transmits silence) and exits to the selected operating mode. When the xTU-C (or

the xXTU-R) receives either the GALF character or detects the period of silence, the xTU-C (or

-24 -



15 second conmuni cation system the first communi cation system supporting
only a full duplex operating node while the second conmuni cati on 2?/#';@&9
suppor t Pi8A6Y.SAl hal f dupl ex operating node; detecting the predete 2003
signal at the second conmunication system the second conmunication system
responding to the first communication systemby transmtting a 20 sel ected
Signal; halting, for a predetermned tine period, the transm ssion of the

pr edet enfi RED. R) €8 tr%l%ﬂtﬂr(f)ged ¥ 6! fohshlifs |enée3 FBFSB s Rymtef}.eleueast

conmmuni cat1on system a sec et erm ne I ndicating a tul
dupl ex agperatingmgodede, bei ng transmtted by the first communication system
upon an expiration of the predetermned tinme period; and 25 determ ned, by

the first confign displays themeng for H&@Ctlt"ﬁﬁﬂ& éé?ﬁﬁh’“&ﬂﬁﬁbﬁ{ H’&t’qmr‘rRsVstthé IS

Sional 1LV M PR odFaRE. PPAT Bk ARl Sl Gl o OF RS BB T RIS
hi gh spesghldxprocstiie. esp&mramtyl £ FTIR @ammw@ sefdsdl ACRRY) Retwpenwila

first conmunication system and the second conmuni cation system and further
conpri sithg xé'Ut Rifbr thieix1d)-&) Irm\eqséb@AQGC(ébmmagc,atm ®HUsR €e1 tha xTIU-Ch etops gh

speed full Iexoeratin nod be est hed. 2 he t.hod of
cloal m 2 TSRy R rd§fa E’étlsl ﬁﬁ“%eg' %Sﬁgﬁ‘ @2*15 ogtet Q?ﬁ?éllsivé?g%‘tsttﬂe
second [ r Y
2003 33 D5 HIBHER oY oA, M 0 ﬂ"%’e?éﬁﬁ“{eﬁiﬂ R HEETHE AR of ke M
and the &etxm‘hHCc(onnnndmﬁRi)empsymhamtaﬂgbatamagqmfanamlts silens@)eand atdoSdxits to the

¢omuni cation sessjon. 5 30. The nethod of claim 27, wherein the |ow speed
coﬁ?runl csgtsctsd %I%@%%pri ses a communi cati on sessi on occupyi ng an

appr oxi mmt e 4kiic: HaAEMASIAR sctkion S 1B AL Rl BLENZs [HEDRL, BRUBE b3H9

havi ng the first conmuni ca ransm

conpl et errdf3actigndrate iised @s &x&mng/e aatataaaavévnghe %Pued ahd tie XOU-RIPESch tefiga&ionng
node can not be established. 32. A nethod for performng a startup of a

hi gh spetsmsistshame oamasn m@@%&?ﬁ waiigipconkmiy dﬁ@ and(os qugstsApdithen eonelizdes with

det d s t t t d
i rer comtbiRadldient ol rrtiteafhE s Pl et Aivserts b & idetisn
t hes sec opd i€ AGETHRItERIO, m&xﬁpﬁﬂeg@lbhueauwbnmg chahiidl Castibilitss, SRgLBlel NY
node; detecting the predeterm ned signal fromat |east one pr edet er ni ned

si gnal fani¢sofperations wses requentm arptiaatianregyeste and sdreice irequestso Reanéstamann

systemres dtr to the. s CO0 d co nicatio S t ransm

41 ect ednelgmar s G o B R R B of SheHicr SR8l A s,

comuni ca{d ;eau@.de%t R8tocbR! Theghnit f-é@.ﬁoxﬁixﬁ)g ROLHREAEE BlidatE¥RanRREéEnce! (W8th an

transm ssi on of the predeterm ne
acknowledgment message), a rejectlon (with a negative-acknowledgment message), or a desire

( 20 to initiate a different type of message with a request message. Depending on the response, a

‘ unit may initiate another transaction or terminate the handshake session. An acknowledgment
to a mode selection message will cause the handshake session to be terminated, and the
communication mode selected in the mode selection message to be initiated, using known
techniques.

25 During the message transmission, several categories of information are transmitted.
The categories include, but are not limited to, for example: Identification of Service
Parameters and Channel Capabilities; Standard Information of Modulations and Protocols; and
Non-standard information, which is proprietary to the implementation or manufacturer. The
information is specific to communication methods, as well as generically described

30 information. Analysis of the information by each terminal enables selection of the

communication mode and parameters for an optimized communication.



signal when the selected signal is detected by the second conmuni cation
system a second predeterm ned signal, indicating a half duplex ogggaﬂi?gmm3
node, bermpesrsapsnmtted by the first communicati on systemto the o] 6
comuni cation system and 25 acknow edge the half dupl ex node by the second
communi cati on system so that a high speed half dupl ex node conmuni cation
Session is established. 33. The nethod of claim32, the first communi cation

system conprigj i { S )
conpri si ng o il SEBhAnCH RS0 RS, SR BOFBRIAN S Bl -,
the fir shefepeiypeCandenidentiiesions) emblist mdGPpeoCuRaWIAE ¢l fifSinedtionach
support a hi gh speed xDSL communi cati on sessi on. 2 1 MAY 2003 34 35. A
met hod fspectpenfusabie Mgquersiest anbnwoberi ofdatsf chantélgh speed communi cati on
between a firgt conmupjcati stem and a second conmupj cati on system
conpri si ng:  hE¥ARReE RESGatsA dnimation Eﬁ?‘%dﬁng‘é‘fé? 9% RHFL I for SXHRR VB e d

si gnal "%ﬁ%‘lﬁgﬁﬁlz‘r&?g Elggﬁ?teﬁa{eg{o%l &fngme?altioh?,ﬂazhfxm RIcRGLGH BhidGtkecs. AR

famly to muni cdt1 on system i rst conmuni Cati on system
suppor t i sugreotibly protbad] infdthhtton; dasy cdhipressiondotelo] iafdrimatisacadbtiearpromceiat i on
system supports only a full operating node; detecting the at |east one
carri er infgsmmating. Fhe methadsifpegensrajing andtanglygingithe infergationicontenbis welkkegyn

the fir cation _syst respondi ng ta the second comruni cati on
system El;))' @3%‘%@]“&53 ﬁs%fcg{g’th% sg?tgﬂaﬁugfeﬁ@feégf‘i ng a hal f dupl ex node; and
10 det ecti ng, Thyidfb@ndtiohoneRBE he Gdstapes Alfst BE efibab@ M a EbRistédiescap®R) gnd

gonpruni cation systemcontinues to transmt the predeterm ned signal af’.t er
thed sel exxtersitde greahet 9 asta psornotednterapieeability smongrequipmssat Radcempatdility with

| udi that. a hi gh d | f dupl i d b
ot abl | SHDe GavRREA AHLSFTIESS: 106 PHH R o oy GEB BIRYes Eeagateriipies o
comuni CakaRNo ThiEANd t%ﬁnatﬂﬁdmﬂ%j%ﬂi Hhﬁdsﬁhﬁﬁg 5D 81 il dehRBRY Vegitd ON

system conprising a renote system e second communi cation system
conpr i si thg tansmaissivalof abwidata types, snch &0vadiablesand meiltipld redolutiomi pardbetewher ei n

the first conmmunjcation system and the second co ni cation system each
support EX3REs encgdipgand ate giyeg be sgw@émwdmﬂ gsg} claim

3515 furt LS IS ' ' ' i f
LS hi grP Sanca Far R dR R Ay a LR R TR Sho O A
The net hod of Tablailnildgratedterve ioerdode h smval ptegercaniablet cat i on sessi on

conpri ses a conmuni cati on session occugyi ng an approxi mte 4 KHz bandw dth.
30 40. The method of cl ai m 35 2bq |-tV ERDE B FESTeEHE OFHEYi ng the fi rst

conmuni catromsystemgtransit ternratonrsigne Tty captetesthestartup
sessi on i NPar{ s )} ng Ao Pan hos Bheri 1
est abl i shiddnspecified by terminal x x|0 O 0 0o 0 O
20 # segments (bits 6-1) X Xx|{x x x x x X
$ Reserved for allocation by the ITU-T x x |1 1 1 1 1 1
Table 2 illustrates how to encode a variable with a range larger than the number of bits:
Table 2. Duration octet
25 Data rate NPar(3)s 8 716 5 4 3 2 1
Duration (bits 6-1 x 5 ms) X X {x x X X X X
Reserved x x |1 1 1 1 1 1
Table 3 illustrates how to encode a parameter with multi-resolutions. Bit 6 is used to
30 indicate the multiplying factor for bits 1 through 5. Additionally, a special code is used to

indicate a data rate that is not a multiple of 32 nor 64 kbit/sec:



2 ~ MaY zoo3 35 41. A nethod for performng a startup session of a high
speed conmuni cation, conprising: having a second comruni cation system
transm tpagyzegift ermned signal to a first communication system ghapvu]mr 003
comuni cat1 on system supporting only a full duplex 5 operating noQe I'le

t he second comruni cati on system supports only a half dupl ex operating node;
detecting the predeterm ned signal at the first conmmunication system the

first conmunication systemresponding to the seco C | cation system by
transnitting a sel ecté‘a{’@i@gr{&lﬂ%ﬂ&ﬂ*ﬁrg@eﬁe&s ¢ @-ﬁg?érf%g}%i cating a full

dupl ex mogde—tothe Pcbum,'r 3 mmTmiTcatTon ﬂi*tc T L‘tigrg 1 tre n
transm ssion_of the A B‘e T sianal whdn Y he ‘sbcnnd “can m%rag'um

syst em ddtWnspscified byttetnsinglt one carrier from the sele@ted signap 0 0
t ransm t tieoktlYatk (it 5-1 ¢ 3XIBIIRINI cat i on syst gmx and_ Hep er i@ nijpng, x by xt hex

first POFTBERLE%E'(S%& ﬂ%&@i‘kbi%‘@tloﬂt‘ﬁ?iﬁ cond icqmmupi Daki on 15 sygtem st opped
transmtti % eﬁsrfgglfrm ned signa fter the sel ected predeterm ned
si gnal vvas&i pEMHEIPET KBSt he first communi catf dn s¥s{em cdncl lidi Ag £hatCa

3-8

hi gh sped®Rdsafveddupl ex operati ng system cannotx bexest hbi ilsheld bét ween th
first conmmuni cation system and the second comruni catlion system 20 42. The

met hod of claiym4l, the firs 0 l.cation,system conprj Si a renote.,
Cystom the sABsHEutANYEAbs B SHSRAPICABIEL G 5t COAP(E.Al SoPRdrRL & Jdde m
(_143. T bdh; : | 5 ' Lo o and
T e R s gl
Lonmuni c atvieatios,asush a%) bu bordinitehie, frrteliamipty, eqlipmentdiased on ANSI ThAE osITAG T

est'abl i shj | ow speed comuni cat.i gn. session if _the high speed f.ull
dupl ex owfgt %%bwdawrmatwg Wt B duplerendepcauplon edtpmie ﬂtf;rmitﬁlgi m

44, wher ej . &ﬂ% ' [ ' I 0 | i on
sessi on g&@ﬂ%{g‘?ﬁiégﬁﬁﬁappr (t)§I| mat ekﬁq&ﬁgbﬁg%vsﬁh g? %&Qﬁgﬂz‘ﬁ ﬁ%@@g@&gg&% The
met hod oLegdodi etjuipknertti¢hai be implidiedlysactiyated \bygardipelafing, Tor examiple) spetidio
systemtransmt a termnation signal to conplete the startup session when

t hd Shi ghesggpe sequente. dWithdmplisd pali Yatignns devieasunportingdhe snveptips pal mopptor fiye
nmet hod o i further | sing, . having the f.irst. lcatiQ
ayst em r Leepe D ahafion SR REnE BIPEABRIRY] By beity Sighdth i RAEAN B0 Hesomsiie
i's not ae&nemaadgﬁdir%vactibai&mgmk.cmraaum&abil@g‘acwmq@me&,acbrinrmal may

establishing a_full-duplex node. ) ] o
communicate with voiceband equipment by supporting voiceband standards, indicating the

availability thorough the information fields, and then escaping to voiceband standard

20 activation signaling methods.

It is noted that the foregoing examples have been provided for the purpose of
(, ‘ explanation, and are in no way to be construed as limiting the present invention. While the

present invention has been described with reference to an exemplary embodiment, it is
understood that the words which have been used herein are words of description and

25 illustration, rather than words of limitation. Changes may be made, within the purview of the
appended claims, as presently stated and as amended, without departing from the scope and
spirit of the present invention in its aspects. Although the present invention has been
described herein with reference to particular means, materials and embodiments, the present
invention is not intended to be limited to the particulars disclosed herein; rather, the present

30 invention extends to all functionally equivalent structures, methods and uses, such as are

within the scope of the appended claims.



conmmuni cation session. 10 48. A nethod for performng a startup ?Sﬁhgn%mg
establish a comuni cati on session between first conmunication syzzt e n
second comuni cation system conprising initiating a start-up procedure for
" a high speed xDSL communi cati on session by gne of the first conmunication
system and second communi cation systen havi ﬁg the first communi cation

. syst em acknowl'beiflaimsareds Bllbwsl- dupl ex operating 15 node and a hal f dupl ex
operating node in response to a request by the second conmuni cati on system
and having the first conmunication system establish one of the full duplex
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30 6. The method of claim 5, further comprising reversing a phase of the transmitted

signal at predetermined time intervals.
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13.  The method of claim 7, further comprising reversing a phase of the transmitted

signal at predetermined time intervals.
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communication system, a second predetermined signal, indicating a half duplex operating
mode, being transmitted by the first communication system upon an expiration of the
predetermined time period, the second communication system stopping the transmission of
15 the selected signal upon detection of the second predetermined signal;
acknowledging the half-duplex mode by the second communication system by the
turning OFF of the selected signal, so that a high speed half-duplex mode communication
session is established; and
further comprising reversing a phase of the predetermined signal at predetermined

20  intervals.

15.  The method of claim 14, the first communication system comprising a remote

(; system, the second communication system comprising a central office system.

25 16. The method of claim 14, wherein the first communication system and the second

communication system each support a high speed xDSL communication session.

17. The method of claim 14, wherein having the first communication system transmit
the predetermined signal comprises transmitting the predetermined from at least one signal
30 family.

18.  The method of claim 14, further comprising having the first communication system

re-transmit the second predetermined signal when the half-duplex mode_ js not
acknowledged by the second cammunication system, so as re-try establishing

the high-speed half-duplex mode cammunication session.
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system supporting only a half duplex operating mode while the second communication
system supports only a full duplex operating mode;

15 detecting the predetermined signal at the second communication system, the second
communication system responding to the first communication system by transmitting a
selected signal with at least one carrier;

halting, for a predetermined time period, the transmission of the predetermined
signal when the selected signal of the at least one carrier is detected by the first

20 communication system, a second predetermined signal, indicating a half duplex operating
mode, being transmitted by the first communication system upon an expiration of the
predetermined time period; and

( detecting, by the first communication system, that the second communication
system continues to transmit the selected signal during the time when the second

25  predetermined signal should have been detected, the first communication system
concluding that a high speed half duplex operating mode can not be established between

the first communication system and the second communication system.

22.  The method of claim 21, the first communication system comprising a remote

30  system, the second communication system comprising a central office system.

23.  The method of claim 21, wherein the first communication system and the second

communication system each support a high speed xXDSL communication session.
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having a first communication system transmit a first predetermined signal to a
15 second communication system, the first communication system supporting only a full
duplex operating mode while the second communication system supports only a half
duplex operating mode;
detecting the predetermined signal at the second communication system, the second
communication system responding to the first communication system by transmitting a
20  selected signal;
halting, for a predetermined time period, the transmission of the predetermined
signal when the selected signal is detected by the first communication system, a second
( predetermined signal, indicating a full duplex operating mode, being transmitted by the
first communication system upon an expiration of the predetermined time period; and
25 determined, by the first communication system, that the second communication
system has stopped transmitting the selected signal after the second predetermined signal is
transmitted, the first communication system concluding that a high speed full duplex
operating mode can not be established between the first communication system and the
second communication system, and further comprising establishing a low-speed
30 communication session if the high speed full duplex operating mode can not be

established.

28.  The method of claim 27, the first communication system comprising a remote

system, the second communication system comprising a central office system.
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32. A method for performing a startup of a high speed communication, comprising:
having a central system transmit a predetermined signal from at least one
predetermined signal family to a first communication office system, the first
15 communication system and the second communication system both supporting a half
duplex operating mode;
detecting the predetermined signal from at least one predetermined signal family at
the first communication system, the first communication system responding to the second
communication system by transmitting a selected signal, indicating a half duplex mode, to
20  the second communication system;
halting, for a predetermined time period, the transmission of the predetermined
signal when the selected signal is detected by the second communication system, a second
( predetermined signal, indicating a half duplex operating mode, being transmitted by the
first communication system to the second communication system; and
25 acknowledge the half-duplex mode by the second communication system, so that a

high speed half-duplex mode communication session is established.

33.  The method of claim 32, the first communication system comprising a remote
system, the second communication system comprising a central office system.

30
34.  The method of claim 32, wherein the first communication system and the second

communication system each support a high speed xDSL communication session.
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while the second communication system supports only a full operating mode;
detecting the at least one carrier from the predetermined signal at the first
communication system, the first communication system responding to the second
communication system by transmitting a selected signal indicating a half duplex mode; and
10
detecting, by the first communication office system, that the second communication
system continues to transmit the predetermined signal after the selected signal is
transmitted, the first communication system concluding that a high speed half duplex
operating mode can not be established between the first communication system and the

15 second communication system.

36. The method of claim 35, the first communication system comprising a remote

system, the second communication system comprising a central office system.

20 37. The method of claim 35, wherein the first communication system and the second

communication system each support a high speed xDSL communication session.

( 38.  The method of claim 35, further comprising establishing a low-speed
communication session if the high speed half duplex operating mode can not be
25  established.

39.  The method of claim 38, wherein the low-speed communication session comprises

a communication session occupying an approximate 4 KHz bandwidth.

30 40. The method of claim 35, further comprising having the first communication system
transmit a termination signal to complete the startup session when the high speed half

duplex operating mode can not be established.
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44.  The method of claim 41, further comprising establishing a low-speed
communication session if the high speed full duplex operating mode can not be

established.

30 45.  The method of claim 44, wherein the low-speed communication session comprises

a communication session occupying an approximate 4 KHz bandwidth.
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51.  The method of claim 48, wherein establishing the low-speed communication
session comprises establishing an analog communication session.
30
52.  The method of claim 48, wherein initiating the start-up procedure by one of the first
communication system and the second communication system comprises having one of the
first communication system and the second communication system transmit a signal from

at least one predetermined set of signal families.
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