; PQe3eA>\"~*6" T- 2WO 02/ 052805 PCT/ USO1/ 43923 PONER CUTBACK CONFI GURATI ONo
OF DI G TAL SUBSCRI BER LI NE TRANSCEI w’fw BLI C SW TCHED TELEPHONE\ -~ 'f)
NETWORK %%Hg@ FI ELD OF THE | NVE ”’Wﬂlﬁ The i nveatriusii/m®hates to
digital subscriber line (DSL) transceiVvegg,, More particularly, the

invention relates to power cutback configuration of DSL transceivers using
public sw tched tel ephonegwErR@KrH ARSI NONFIGURAMION BBACKGROUND OF THE

| NVENTI ON [ 0002] DSL pipe;ervA IdSGRSCRIBERCLINEETR ANSUEIVERSWRING Y to use a

twi sted-pair tel ephangrid SWIAEHED TEPEPRONENETWORKESIGNAIORGE
si mul t aneously. The frequency ranges supported by the twi stedpair line are

divided into three or nore bands and used for specific purposes. For

vexanpl e, O-MEKMOFCEHE DSVESEIOROr voi ce conmuni cation, 30-138 kHz can be
used for upstream data comruni cations and 138+ kHz can be used for
downst r gam[eBgip COMMguiieadn Rixes tafigita! ewbseritbertina(DSd) tromseives.everet 0 data fl ow
«fromthe DSL nbdemto a service provider, while downstream conmuni cati ons
refers to gakRulbHPWhd MOSMtioN Celgey 16 ipbRerRuBUtO@Nifratidiof DL tramsteiversOt her DSL
standards al so exist that use di flPer ent frequency allocations. [0003] The
pover | evelginghutty sckid -« RPERERetoANPOTN) digplihgam data must be careful ly
controlled so that the nodemsignals do not. interfere with the voice
comuni cations over the twisted-pair line. Current power |evel

conf i gur at iRASKGROUNIS OFrIYE INVENTION edet er mi ned power cutback (e.g., 80%
for all applications of a particular nodem nodel. These cutback |evels are

typically g6@§t ehPRpRYideda SubsR et witphe a&ﬁgnansech #agéEpaiReleMiofle fige a
predet er mi ned power cutback level for all DSL nodens results in nbost nodens

operating ah h@soibd AR &%%ﬁ@a%%&k@ﬂ?ﬁg frdquency R0 4 PEREOS ROWisSOL/ 43923

[ 0004] Power cutback 1s typically provided by one or nore filters and/or

gai n cont rgla]ir"fﬂie b difi@dd iﬁ%acgﬂa% Br mbi2 BalRdfdUCa forsP&itiiirgosbandpass fil ter

t hat passe requencl es use or upstream conmuni cations and limt the

upstream power ki 1 ped bn.|38VER kKHFRUENEsed BiCh filters
reduce flexe:ﬁglflwl%’?%/agjgég%g%ﬁs???%?éﬂ%r ow’ﬁg%ﬁbgl’ a 5 manuf act usfer are
typically desjgned based on.wors L il may be

provi ded bwpé‘i“%mﬁj agcog’%ragartﬁ\éﬁssaen? lgg-‘s@é%%ﬁi%giugeﬁsf {)E%’ﬁgirll%éﬂ{i % filter power
output, but this.wauld_ require the.user o]

i nt ernal c PP AR O} qﬂﬁge%&"é‘?ﬂ’““\}ﬁ%‘%ﬁ r?r%ﬂ#“?ﬁ%%h? {V?ﬁn%@%??g?@?‘ 'thl ency or
it espa% Ofa éepv?cenygg\%ggr, while downstream communications refers to data flow from the service

provider to the DSL modem. Other DSL standards.also exist that use different frequency
allocations.
[0003] The power levels at which DSL modems transmit upstream data must be
carefully controlled so that the modem signals do not interfere with the voice

20  communications over the twisted-pair line. Current power level configurations include
providing a predetermined power cutback (e.g., 80%) for all applications of a particular
modem model. These cutback levels are typically selected based on a worst case scenario

basis. Providing a predetermined power cutback level for all DSL modems results in most

modems operating at less than peak efficiency.
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WO 02/ 0S2805 PCT/ USOL! =Q3923 BRI EF DESCRI PTI ON OF THE DRAW NGS The
invention is illustrated by way of exanple, and not by way of limtation,
in the fiyghHessMbs t he acconpanying drawi ngs in which |ikeptefisoasmoes
nunerals refer to simlar elenents. 5 Figure 1 is a block diagramof a
subscri ber | ocation having nultiple tel ephones and a DSL nodem coupled to a
di gital sufi904]) bePowerattacic 83gpiculy propided by ofesliidvd filtérs gnd/e& gdinicenizolbl ock

di agram of a DSL nmodemin which the power cutback of the DSL transceiver
can be conufigl [Feflexagipl tHeTIddemi og tciub@a bdridgass €ilter th& passkd Byquehcdguasd of a
techni que for power cutback of a DSL transceiver 10 using PSTN signaling.

DETAI LED DespGptRan@mniihiciesiinhdling teapstrawgiowey tdfited pRideliniihédl
«subscriber line (DSL) transceivers are described. In the follow ng

descri pti OBewdrQéveP WIGOSRE sidh ek rediab HeNbiliWEBLRH Sit&P plvideg beigt ai | s are set
forth in order to provide a thorough understanding of the invention. It

W | T 155be ,AppaEiRt are W@a\’lg esigried 84484 SiIwbisBhsé SrehdtRs aFfexibliR mh6e | Nventi on
can be practiced without these specific details. In other instances,

structures i [ : [ f ' o avoid
obscuring Pﬁ§9F§§Zh?ﬁ§ﬂ?5FE%F%@?%PQ%@EQ?%“?ﬁ%gégg%i Fg%??%%ﬁ ggp%ne

enbodi ment thisould e ﬁﬁ@&x@'u Q)E’ tecmaﬁ?tota@&tss e Fﬂér{xﬂ%%ﬁ%neéﬁaéﬂﬁeq o%H’ ucture,
or charact €ri Stic described i n connectr on w & enbodi ment. 20 1%

i ncluded inp I Qne ogi . i i on. The appearances of

t he phrasewm%hn&&Ea%ﬁﬁ%gpﬁgﬁtahg§Q&§?L%Esgﬁkg%ﬁgk%ﬁ'the specification are
not necessarily all referring to the sane enbodi nent. WO 02/ 052805

PCT/ USOL/ : 13923 [00] The invention provides a technique for power cutback of
DSL transceivers (e.g., nodens) using public switched tel ephone network
(PSTN) signaling. For exanple, one or nore dual-tone/nultiple frequency
(DTMF) signals generated by a touch-tone tel ephone, or other device, can
cause a DSL transceiver to reduce the power of upstream5 data

communi cations. A user of a DSL nodem can cause the nodemto transmt
upstream data while listening to the m crophone of a tel ephone coupled to
the sane twisted-pair line as the DSL transceiver. Data transm ssion power
can be adjusted by use of one or nore buttons on the tel ephone. The DSL
transceiver, in response to one or nore predeterm ned DIMF signals, can

adj ust transm ssion power. Thus, the power cutback of the DSL 10
transcei ver can be controll ed using PSTN signaling.



[OO]Figure 1 is a block diagramof a subscriber |ocation having nultiple

t el ephones and a DSL nodem coupled to a digital subscriber |ine access

mul ti pl exeo ot$IsdsV) . Subscri ber | ocation 100 can be, for eg@anEhe43983

resi dence, a business, or any |ocation having both tel ephone access and

net wor kK acgsg Qver &[ -8-9-ir |ine 150. Wthin subscriber 15 |ocation

t el ephones =20 RAMWINGS) st ed-pair |ine 150. DSL nodem 130
is also coupled to tw sted-pair |line 150. (00] At provider |ocation 160,
DSLAM 170 is cotipf @yentign is/flustated byivay of eramploanduet hyvay of limitatios,ontheupl ed t o
other twi sted-pair lines (not shown in Figure 1). DSLAM 170 separates the
voi ce freqdigHwey okthe asomparying drawings ighwiighdike referencetnusdefalorefonth shoilMrr ol s and
+20 routes DSL traffic between end user equi prment (e.g., router, nodem
networ k i ne#nfeade card) and network 180. Network 180 can be any type of
network, for exanple, the Internet or a service provider's network. [00]In
»a typical ADSL connection between subscriber |ocation 100 and provider

| ocati of 160 upFigneahisadrienldiagzan ofssubsceibeniodatien havirgenatipleGeléghpsesand 640
kbps. Downstream WO 02/052805 PCT/ USOL/: 13923 communi cations are

typi cal | y iand @ RSLmndgm cofipled B avigital subscribeMipsiccesomeliplexeraDFLAMYTUNI cat i on
speeds can be supported. [O00]Figure 2 is a block diagramof a DSL nodemin
whi ch the power cutback of the DSL transceiver can be controlled using PSTN
si gnal i ng. WhenFigare2 isg tleckidiagram efh DSlheoden in wisich the pbwercbulbyck of the

nodul at or/ denodul at or 230 and nodul ated in any manner known in the art. The
| evel of tWSLotanpgivesiagrvalcontellednsingP$BNsipyalipgwer control circuitry 220.

The nodul ated data is passed through high-pass filter 200 to tw sted-pair

| i ne 150. High-gass filter 200 filters out | ow frequency harnonics that

coul d i nterf er eFigures izaiflowv diegram o 8 techroqe. fol poveneutback ofla DShtrapmeiver cont r ol
circuitry 220 can al so control high-pass filter 200. 10 [00] Wen data is
recei vél, psiogPSTXdigokding. i s carried over twi sted-pair |line 150 to high pass
filter 200. High-pass filter 200 filters out |ow frequency voice

conmmuni cat DETATBRN DESCREBTION)h frequency data comruni cations to

nodul at or/ denodul at or 230. The data is denodul at ed by nodul at or/ denodul at or
230 i n any [00dTeehniqkssduwpowrr tlack for. digiA0dubdoMbersling MBBL Cieineedivrs 2240 i s coupl ed
to twisted-pair line 150 and detects DTMF 15 signals on tw sted-pair |ine

150. DTMF géegribdd. dethe gdiwind @escriptiod Slofilrp@Bof@iplamdien, MliMerdik gptalfe i n any
manner known in the art. \Wen one or nore predeterm ned DTMF signals are

det ect ed byethlld¥re sk Bl in BRkEGipRdvidelDihodtich drdeks@Adih®6r e invBRioRTIMRvii gnal s
detected is passed to power control circuitry 220. Power control circuitry

220 detgr nba@spateRe hDOOVRE, tb BAIiIRE inVhE 6f (HIPAN LRI ISP padticRll wiRlyt ransmi ts
data. 20 [00]I'n an alternate enbodi nent, power control circuitry 220 and/or

DTVF si gnatheateipe&itiOfetA kO 16BN RceS ki ’ i xm 130. For
exanpl e, DSLegﬁerrggder% 1%0 can theéf?kp%%‘lt‘W‘%@?&@%S&%ﬁ%b@g‘g‘ses t hat

al l ows a uggkbraf ol ENBI&G SRy i gg,ggjgtﬁg'{, .coupl e power control circuitry
220 and DTI\/Férsai gﬁél det ect or 2?L(§ e vveeﬁr% %ﬁ\sxla&gt ed-pair line 150 and DSL

E“_c%e cson, 4 SIBRER M RBCEIGRN COh AR DR R ol R 6RBR R 1 s o
wi ot oo parrir B8R aieba, & BRALEHAL ARk Ut B CRLERNSRABR. o 210
o i 8F ol it 81 98FeR ool ERACEIR iR s AR S r R P B o o

[ s i . K in the.art.. [00]. Wile.t t f
oL modem 2aeBmpaLap Bl BT duesafieonsrepb i) AR Gos of
t el ephone- gener at eg ignals can be used in a simlar manner to control
‘powner cut bﬂ*@ﬁaf&? | QS%E T anscei ver .




[ 00] Power control circuitry 220 are coupled to receive the one or nore
signals from 10 DTMF signal detector 210. Power control circuitry 220
gener at es, 8N /nHsdr € signals that are received by nodul apefpfiteypsus at or
230. In one enbodi ment, the one or nore signals generated by power control
circuitry 220 cause nodul ator/ denodul ator 230 to nodify the power at which
upst r eam d480jThesinvensins piovidesia tetmiquedarpolwer eitbdek of BEL sraztceiyersfe-gli gi t al
interface. In an alternate enbodi nent, the one or nore signals generated by
power cont mdeth) wingublicrsyiRe telopliane hetevofki (PSEN) sigrtalingn For example, one

nodul at or/ denodul ator 230 or high-pass filter 200 directly. O her

t echni ques of glore@ial-foat/munPletpgheRe MDUMER sighanganeattd bn apawhiodeevel s can al so
.be used. [00]Figure 3 is a flow diagram of a technique for power cutback of

a DSL transQeinegs, ob sihBrtictiod,Nas taiseh DSY traffeived i veddecawe powafofbpseirr 3 refers
only to reduction of power by 20 the DSL transceiver. An increase in

JAransm gsi Calatarb%iﬂ\ﬁ{unmti&nge/x% Jt b DI CRbILET caf Bish Greddemth ks ipstréansi M | ar
manner. [OO]Data is transmtted upstreamw th the DSL transceiver at 310.

Wen nodem @fvbmmf%tehi {Re ﬁlic!r%@xon@oﬂa&)t@ﬁ?h&xﬂt:&ﬁﬂ@ th tle@ai@Wiined Pt Bnd 0 be
transmtte ar a predetermned length of time can be provided. A file can

be transfery 9% Dé ﬁ%ﬁgeri%kcﬁ?tg ?rrgééél ﬁs‘ipon Spt%‘%ér EARR aBlistePbPuse ofohds/ntre 805

PCT/ USO / d39 can be trans reamin any nenner for purposes of

det I Ni h i far.t i At 320,
ot er 1 NS 5L MR The B AR i iBofiBo BIARSARL Hlloph Bt 320,
k f t el d to.th 1 - paiLt | t he DSL
P anscel verd THESERES AR IF i Sic et Bl el Rabdc e ie IRL 100

other interference tha

t is lc%used]?%t/Nt.he DSL transcei ver. Because different
peopl e WavdraiseEfar eatde contiallsd ing FigPaPEer ence with voi ce
i ti t he, . | t ich int , .
Gi T erent 10 Figuwr iGhhheltaran ofg ey bERERAS R ERHBRIEAREE,

different noise | evels., [00]As another exanple, a use hat,.1s.configuring
the DSL t r dpdle Blogan couplpdeap igialsyRserhss ling aecess iy itpletsy E%é )t é‘}bé%fh% he
nunber. During the tel ephone call the user or a custoner servic

r epr esent atlpeasion AP0 easpscfor Rempis) 2 Fesilanceer usIeEsHOL AN 1RAMQN RAYIng bﬁﬁ‘st ream

When the DSL transceiver is transmtting the data, the user qQr the custoner
service repeleplave aedesscand AptWOBFACFEE PRSI YISt RIS 1IN {A0 A PhIB SubsEHiRey DTV
signaling while the user is listening for noise on the |line. 15 g&O]If no
audi bl etanoi lseatios talerhenssd 40 and 28@re qopples i fristadanain ling £ 59 HaSk atode 1 3¢ 8ni ssi on
does not interfere with voice comruni cations and the power |evel used by
the DSL t r aalscmiupled td tsvisteslermprtlib180. | f audi bl e noise is detected at 330, the
user presses a predeterm ned key (e.g., 5) on the keypad of the telephone
that is bei j0gjAtpechider leatDRNBEOSPIEM 158 neroapled toyyisderadiling 16heDRHM s

recei ved by the DSL nodem and causes the DSL nodemto transnmt at 20 a
reduced power ik el¥etoupled tootherawistedipairings (btshowe in Figyred). daShAMrld8ses t he key
until no audi ble noise is detected. [00] The power cutback configuration
process of &hgufesthd voize flbqueapignals fram tiw highppeedtdetadrafitnrad contops ad to t he
twi sted-pair Iine on which the DSL nodemis transmitting data. In one
enbodi Mgt , ARk DLARSHEhewesenend sREiprmk (eche,soater, modem,dietwdrkintgyfaceles a user

card) and network 180. Network 180 can be any type of network, for example, the

Internet or a service provider’s network.
[00]In a typical ADSL connection between subscriber location 100 and provider location

160 upstream communications are in the range of 16 kbps and 640 kbps. Downstream



7 WO 02/ 052A05 PCT/ USOL/ - 43923 t hrough the steps of configuring the DSL
nmodem i ncl udi ng power cutback as described above. [00] In the foregoing

speci ficag) he invention has been described wth refepgragoeigespeci fic
enbodineﬁ%gﬂﬁhé%%of It will, however, be evident that various s

nodi fi cations and changes can be nade thereto without departing. fromthe
br oader spicéhinuaistice aaygfally hetht pangadf DH MEPE endsPRbhS. iHewdveyagnd dr awi ngs
are, accordingly, to be regarded in an illustrative rather than a

restrictiveoagnaRation YEd9 240S36HRrEBECT/ USOL/ ~3923 CLAI M5 Vhat is claimed is:
1, A nethod conprising: 5 transmtting upstream Asynchronous Digital

Subscr i ber [801 PRt APRla)blskkidaghint 6f DS idlled MWRhich B¢ Pbwi dutback cfth@DSL
«transm ssi on circuit; and reducing the first power level to a second power

level in %%%@ﬁf@r 44 b@cgﬂ%@lle&r e PN 4iplaBing " WRUC AR is CRTMThe S Hi@nRta s 10 2.

The met hod of claim 1l wherein the DSL data transn1tted accordlng to an

«asynchrgno
8 Ll'éce@@b’ % g‘hl)ato%&ﬁ Rhor 230 a evec?[ﬁai A t lﬁ'ﬁo]wn 1H rtﬂerbprf

COI’TpI’I sing re e secon pOV\BI’ pOV\BI’ l evel in

response tgya e%%f;&qge &@1& s%hzg nsat!gntrclﬁsed%y p-égfgxi Jsﬁ{rg‘lcb%mggr% SR Melnddhidiier

conpri sing |ncreas n ower In res se to a second DTMF

AT, .l 6B b I A
wnchupst RO bl Sty Pl S S EBlahi oG E T T
DTMF si g nalone emgoénrlln%ntdp%%v%r éognz% ‘0 Scrx?c&fry 9 tan also cont%oq% lﬁ-pass ﬁ%er 20(?
10 {00]When data is received, modulated data is carried over twisted-pair line 150 to high-
pass filter 200. High-pass filter 200 filters out low frequency voice communications and
passes high frequency data communications to modulator/demodulator 230. The data is
demodulated by modulator/demodulator 230 in any manner known in the art.
[00]DTMEF signal detector 210 is coupled to twisted-pair line 150 and detects DTMF
15  signals on twisted-pair line 150. DTMF signal detector 210 can detect one or more DTMF
signals in any manner known in the art. When one or more predetermined DTMF signals
are detected by DTMF signal detector 210, and indication of the DTMF signals detected is
passed to power control circuitry 220. Power control circuitry 220 determines the power
level at which modulator/demodulator 230 transmits data.
20  [00]In an alternate embodiment, power control circuitry 220 and/or DTMF signal detector
210 are physically separate from DSL modem 130. For example, DSL modem 130 can
have a port for power cutback purposes that allows a user or technician to temporarily

couple power control circuitry 220 and DTMF signal detector 210 between twisted-pair

line 150 and DSL modem 130 for power cutback configuration pruposes.



WO 02/ 05280S 6 tel ephone. 7. 5 renote device. PCT/US01/43923 The net hod
of claim1l wherein the DTM- signal is generated by a The method of claim1l
vvhere! n tVbSOQB%()S | evel is reduced in response to a 8. Anperiysel/e3923
conprising a el'ectrically accessi bl e nmedi um having stored thereon sequences
of instructions that, when executed, cause one or nore electronic systens
to: 10 traiedfintonepatbodiarntA BT NG signabdetecir §il0 géne@tdsadirstisignallin respqna@BLy  dat a
with a first power level with a data transmssion circuit; and reduce the
first poweprdderemhinedDIMVFesignatidereotod on fheistet-pain line 8jforis en sl@rzatdDual

Tone/ Miul tiple Frequency {DTMF) signal. 15 9. The article of claim8 wherein
the DSL dafegmbbdigieat)DTVTsigec detetia?Q 10 gerdrutasyuitfie sipoulsinDSbofséSte qr ot ocol .
,10. The article of claim@8 further conprising reducing the second power

| evel to apidik DIMIOVIEKald d¥Rled of tWiSS@PHS Bnd 503 DERGP BigndDTdEctsi y0ahn 20 11.
The article of claim8 further conprising increasing the second power |evel

s N respgns%eﬁ@at@t@%g@gmg‘g\@nglggpg{y.ma},ger khde@naftheaite of claim9 wherein the
power |evel” at which upstream ADSL 25 data is transmitted is reduced in

response t Qod il comd ks SHPRD, thotRnlB0%rd ARAHTH $AthEspdd to DYHIFO2/ 05280S
PCT/ USO 1/ %dggx‘ci rc%oﬂpgﬁ%si nafi rst‘ statre and the p%\}/)vert(i evel at which

upstream AQ%Inﬁlg,aﬁag?r; eb B%%Fﬁ&n&%&érﬁed@éna‘iseﬂff 6EHseli 't 4 ERRANASnkOt he DTM-

si gnal when ransntssion Is In a second
control power cutback of a DSL transceiver.

[00]Power conirol circuitry 220 are coupled to receive the one or more signals from
10 DTMF signal detector 210. Power control circuitry 220 generates one or more signals that
are received by modulator/demodulator 230. In one embodiment, the one or more signals
generated by power control circuitry 220 cause modulator/demodulator 230 to modify the
power at which upstream data is transmitted. This can be either an analog or digital
interface. In an alternate embodiment, the one or more signals generated by power control
15 circuitry 220 control a filter within modulator/demodulator 230 or high-pass filter 200
directly. Other techniques for controlling upstream data transmission power levels can
also be used.
[00]Figure 3 is a flow diagram of a technique for power cutback of a DSL transceiver
using PSTN signaling. The flow diagram of Figure 3 refers only to reduction of power by
o0 the DSL transceiver. An increase in transmission power by the DSL transceiver can be
accomplished in a similar manner.
[00]Data is transmitted upstream with the DSL transceiver at 310. When modem software
is installed, a power cutback file having data to be transmitted for a predetermined length

of time can be provided. A file can be transferred to a service provider. Any type of data




state. ' S 13. The article of claim8 wherein the DIMF signal is generated
by a tel ephone. 14. The article of claim7 wherein the power |evel is

reduced i%iorﬁﬁ’gﬁgg,e to a remote device. 10 15. An apparat pgrigkoi/imasm t
upstream Digital Subscriber Line (DSL) data conprising: a transm ssion

circuit to transmt upstream DSL data over a tel ephone line; a detection

circuit togeteednsibrus btebam! is amidher foebepbenef deteiinigitie desired poverr ol
circuit to nodify power |levels at which the upstream DSL data i.s in

response t @bk fol e DXL ARRbRive 6. The apparatus of claim 15 wherein the DSL
data transmtted according to an asynchronous DSL (ADSL) protocol. 20 17.

The appar atys aAP82¢ bbbl Sonfihiriiathe FoWEPEMBANRGS BRI thaisdeher B@aRMela poner
Jdevel to at[?{ﬂl rdzf)o%er Ieve? idr% response to a second E)Tl\/Frsi gnal . IO18. The

apparat us Qb gl A e idicpHoHE Lokpled GO bdntd tﬂgstédjqﬁﬂ%iagﬂletﬂﬁ PRASRNGr paer i 25
| evel in reSponse to a seco 5 DTMF signal. 11 WD 02/ 052805

+PCT (SO - (ARGt 0ol S8 RRRE AL, Rl nGhRb Bl HORAEID R oRRUPEy tevel A

ransmtted 1s re I n response to the DTMF

oonal whem e, 086, RBIS RRL O SN ol fudf dabichto lAEnBIh e pover

lrg\s/el)ngfa t h upst fear ransmtted I's not reduced in
; tyag o 20, Veiie cappupistEeaRe Bt Invaa iR o PR AR e e e
different people. Also, different telephones can cause different noise levels.
[00] As another example, a user that is configuring the DSL transceiver can call a customer
10 service or other telephone number. During the telephone call the user or a customer
service representative can cause the DSL transceiver to transmit data upstream. When the
DSL transceiver is transmitting the data, the user or the customer service representative
can configure the power cutback by using DTMF sigualing while the user is listening for
noise on the line.
15  [00]If no audible noise is detected at 330, the power level of the data transmission does not
interfere with voice communications and the power level used by the DSL transceiver is
acceptable. If audible noise is detected at 330, the user presses a predetermined key (e.g.,
5) on the keypad.of the telephone that is being used. The DTMF signal generated by
pressing the key is received by the DSL modem and causes the DSL modem to transmit at
20  areduced power level. In one embodiment, the user repeatedly presses the key until no
audible noise is detected.
[00] The power cutback configuration process of Figure 4 can be applied to multiple

telephones coupled to the twisted-pair line on which the DSL modem is transmitting data.

In one embodiment, DSL transceiver software includes a “wizard” that guides a user
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oh{vql gb]quﬁ}ogﬁ}}g:a] ca] ca] ca] ca] ca] ca] c*a] cal] ca] caU] ca] cpahratsal ssbsal cal ca

] ca] ca] cal c™a] ca] ca] ca] c”a] c”a] ca] cRaUlca OKcg '\<

111$%& wrl gb] X] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] cal] ca

] cal] ca] caltfjroeghahd fteps| of apufiphong the DSh|noadenviacludigg gower'catbakgs dgeribed] . // 111$1

3&3- 3A33U444L50655f 67~yt oj e [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*al] ca] ca]

cal] ca] ca] apdwea] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]ca]ca! 7

T 2747?27@T7U7d777899: : :;

s { <] <<<<3eErthe Porégoieoipbofidatiod, cie] ieechtial has]hea] daidml eathoefpendecta] cal] ca] ca]

«Ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca! ??@aan) GVASBAAAAAAAA

 { <| <<<<5=§pefic’ettdoiiidiksothirest] wabidpioryanbealicent hal wabwahenfiadpesnfical ca] ca
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CLAIMS

What is claimed is:

L. A method comprising;
5 transmitting upstream Asynchronous Digital Subscriber Line (ADSL) data with a
first power level with a data transmission circuit; and
reducing the first power level to a second power level in response to a Dual

Tone/Multiple Frequency (DTMF) signal.

10 2. The method of claim 1 wherein the DSL data transmitted according to an

asynchronous DSL (ADSL) protocol.

3. The method of claim 1 further comprising reducing the second power level
to a third power level in response to a second DTMF signal.
15
4, The method of claim 1 further comprising increasing the second power

level in response to a second DTMF signal.

5. The method of claim 2 wherein the power level at which upstream ADSL
o0 data is transmitted is reduced in response to the DTMF signal when the data transmission
circuit is in a first state and the power level at which upstream ADSL data is transmitted is
not reduced in response to the DTMF signal when the data transmission is in a second

state.
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7. The method of claim 1 wherein the power level is reduced in response to a

5 remote device.

8. An article comprising a electrically accessible medium having stored
thereon sequences of iﬁstructions that, when executed, cause one or more electronic
systems to: -

10 transmit upstream Asynchronous Digital Subscriber Line (ADSL) data with a first
power level with a data transmission circuit; and

reduce the first power level to a second power level in response to a Dual

Tone/Multiple Frequency (DTMF) signal.

15 9. The article of claim 8 wherein the DSL data transmitted according to an

asynchronous DSL (ADSL) protocol.

10.  The article of claim 8 further comprising reducing the second power level
to a third power level in response to a second DTMF signal.
20
11.  The article of claim 8 further compﬁsing increasing the second power level

in response to a second DTMF signal.

12.  The article of claim 9 wherein the power level at which upstream ADSL

25  data is transmitted is reduced in response to the DTMF signal when the data transmission
10
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‘ 5 13.  The article of claim 8 wherein the DTMF signal is generated by a

telephone.

14.  The article of claim 7 wherein the power level is reduced in response to a
remote device.
10
15.  An apparatus to transmit upstream Digital Subscriber Line (DSL) data
comprising:
a transmission circuit to transmit upstream DSL data over a telephone line;
a detection circuit to detect DTMF signals on the telephone line; and
15 a control circuit to modify power levels at which the upstream DSL data is in

response to the DTMF signals.

16.  The apparatus of claim 15 wherein the DSL data transmitted according to
an asynchronous DSL (ADSL) protocol.
20
17.  The apparatus of claim 15 further comprising reducing the second power

leve! to a third power level in response to a second DTMF signal.

18.  The apparatus of claim 15 further comprising increasing the second power

25  level in response to a second DTMF signal.
11
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a
transmission circuit is in a first state and the power level at which upstream ADSL data is

4 5 transmitted is not reduced in response to the DTMF signal when the data transmission is in

a second state.

20.  The apparatus of claim 15 wherein the DTMF signal is generated by a
telephone.

10

12



