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PCT/ CN2004/ 000358 *159159* METHOD AND DEVI CE OF PORT
D BAND ACCESS DEVI CE IN THE DI A TAL
Mwmw ROAD BAND ACCESS SYSTEM Fi el d of "THEN2004000358
The present invention relates generally
to t'8¥HM ques of testing digital subscriber [Iine

MEFRODANIIDESHC S BaR FEUEST OrsbRaaRBAND
%(;(%%%En ]d:IIEézPKIEE BN BHY JI0AMA 3¢ SE9B @gﬁ%?%OAD
appar at us the?egA@ﬁMﬁﬁS§ﬁ§jﬁﬁ/ientl on 10 In
the field of tel econmuni cations, an operator is able
Fiedd pfthiedEechs iber with both broadband and

narr ow band tel ecommuni cati on services via a tw sted
paTFhe pesent litivan e on sdlates gergral&DSliec(hAR}uﬁﬁTBf tebtingHligithladubscriber

) over, Plain  Odinary Tel ephone
lnge 53&&%?”0&&5@@6 Se1ce 5 ?ﬁ%@%ﬁaé@abévbﬁceeeww%system
paedully<th, 2 m¥IRGH f&r\ﬁﬁﬁhggibcgf‘oﬁ BtdaBband Re&ss digice ITil lﬁ@roadband

over POTS, VDSL over and 15 G SHDSL (S ngl e-pair
digsitaj lsulbsoriber a0iess systerSand theidpparatuis tereofSuch appl i cations

have becone quite comon in the field. In this

i ventio(ri, VDSL, and G SHDSL are referred to as
Bﬂésgm_aﬁjmwe 1, xDSL signals and POST/ | SDN

signal s_co-exist in one, external subscriber |ine. At

& g@%@ﬁ%muww%, qroeperatgr &ppbletta Provife p subscgiber

W%B ppiha Ry BEE Rio DS folo ity Bt tehyi6SNR 3 awviseg pai
sma}tarmusﬁnmig s&DSLA@ symaresfie Digithl fSnubmrmenmm) over POTS (Plain

Ot B EAS B DAL 150 N egreled SRt Ioietel Network),

ngQT@/é@ h3]§f ﬂaF%u@%ﬂb@r e p&V%FWS‘gVDSL over ISDN, and
ective he side of Customer ’'Prem ses

Sr;lnﬁing]@mali) nghrﬁpﬁﬂdegltaé Subgonier Biie).i SuoRplications have

S 0 and n rro €
?@%@L@ ptonn i B SR 4f SRy Rah X oBE iBerndra SDSL
arp Pderee btotas xDS3pect i vel y. When perform ng an xDSL
servi ce, the xDSL service board at CO side and the
ﬂ‘ggénn ﬁtlg%ggls%ég@\é\li e‘lnlgrpgélg/&é NI sqlgrgalsa tcg e)a(llst in one

extemal subscriber line. At the side of Central Office (CO), a Splitter (SPL) in a

broadband access device, such as a DSL Access Multiplexer (DSLAM), separates
broadband service and narrow-band service transferred from a main distribution frame
(MDF) and distributes them to broadband (xDSL) service board and narrow-band
(POTS/ISDN) service board for processing, respectively. At the side of Customer
Premises Equipment (CPE), on the other hand, SPL in CPE separates the broadband
and narrow-band services from the MDF and transfers them to a xXDSL Modem and a

phone set, respectively.

When performing an xDSL service, the XDSL service board at CO side and the
xDSL Modem at the CPE side will firstly initiate a hand-shake process and establish a

connection before transferring digital data.
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connection before transferring digital data. 1

PCT/ CN2004/ 000358 When there is a failure in t

br oadband access device, how to | ocate the faiPF?/F§2004/OOO358
qui ckly, effectively, and accurately, especially how

eV OREAG B n s B e BRI hcheo BRlichak 15 S e e

quckl$,| tctivelgndnd émaﬁatelﬁrbsbét@algoﬁéw @b d@cﬁ&é aﬁicﬁﬁf #Aaccurately
maj nt enance as well as on the quality sérvice of

whetherofher ¥P8E. sergice thoard works gl@fleali}/ I@aSnb@@meu gn dissue with a
si géﬁrt"ggg;%%ﬂ tHe ggstg f)élgﬂlo g'xsd k3l t&xragg‘e élsnwéa ggwtl?enqléahty

roa access dema '€ coup
offserviceadf the bpevstdband access devi ce, and then the
operati on pararreters t hereof are observed and utilized

term ther .the port in the broadband access
boos SEOTA T Bl podsm i Brpresent wwﬁqt? Apd o flares n a

pc@ﬁ@ﬁéﬁro‘éﬂ@anﬁ%c&@ A8 OTHRGRG e R d?ﬁg%gn @8}1 &2 G H6adband

whet her the xDSL board in the broa ess eV| ce
accessrigyived andHbore ther gpetdtios pammmexq Uleerbafsare nhmvemll drohtiligzed to

rawbac 1.. The_cos h and the testin tep
AR Bt et PO R e hortoBi Afest Loviss & nbBndly e that,
pelrfb@rﬁhﬁtetﬂb@ abedsh lsi[aeth@fmédém bF Sadba Prhg RSt Sto HR¥IdE Svhelid the

%ut of the port 15 of the tested broadband access

I3y ipeardrig dhe br%ébar@oaqcess@etve@tls ngrednblowsyery this techniguenhas

th@‘?oan%Fir gilde. If there is no testing conputer,
rsonn are reqw red to cooperate at the nodemto

read out the data; or even there is no way of making

medsTirescuatis igh atel the tdsting vlopd d[rercoihbhcihtéd fMdee(ﬂ[s eﬁﬂlto‘brrqfuters
t he ta, path, is.nor .. Meanwhil e the, functiona
art Beedeg i ats oe TEF Pt BrAATHLA<sess <¥10Psaf1§1r%t@4td3fﬂé€sp0rt
of:‘iﬂe fé@ﬂ%ﬂ bROAB AR z?d&gsscdém%ﬁg o lﬂaal\é& td ] tégﬁ rgblYtEIdwa% modem
the test 1s performed at the near en t hat
atrMQ’fs OﬁcC(anqlﬁ i therseist pal testiag wesmpudD, q:etbonﬁBLamméqmired to

e b T T S B SR S B ppn

médrentengity lefAmakt Wabthed Sl B WrRdr Oftel BE thed 85ta 45K G normal.
anaIOEGC|rCU|t of the port in broadband access

Mganyyhilesthe fyngtiongh éest gguipmesiupnsedninymagefaettireoting fige unwieldy as
nd access devices and
m@ﬁ@&ﬁ&ﬁfdﬁo@@%ﬁ%ﬁﬁ@&%y %J\e?l ous vendors as wel |

as the performance of the nodens thenselves. In terns
of 2t Ae theutest isopeaformed tat tip w@yniepd®@nt that means no loop is inserted

between CO and xDSL modem, test result may not be accurate. In particular, the test
result can not show the performance in loop, nor can it give an actual disclosure of the

degrade of analog circuit of the port in broadband access devices.

3. The test result may depend on the interoperability between broadband access
devices and modems which are provided by various vendors as well as the
performance of the modems themselves. In terms of the functional testing equipment
in the manufacture line, as the modems have to be activated and deactivated
frequently, the usability of the testing equipment is subject to the stability of the

modems.
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in the manufacture line, as the nodens have to be
activated and deactivated frequently, the usabj].it

of the testing equipnent is subject to the st }%Hcmoémomss
of the 30 nodens. 2 PCT/ CN2004/ 000358 4. Wen the

br ga d,;ac vi ce operates in a network

pe?'sonne th%r gr%ﬁﬁbeaggeécfcgsﬁ %Véceplog?ﬁ"lge% 1B mﬁ”%&ﬂﬁﬁsf)%nel are
ndededinl ths peatisd df. thd DELAM $o abdHlEhboti€st et hod at

present, as shown in Figure 3, where a portable

teéhi ng instrument |s used. For instance, a portable

x DSLETE &% ERtHeT ¥ netheh et asrnbeasshqwadn Fagure fe where a portable

te@RRVRsERALAADeLed 89 iRdtarfte PA %@ﬂ?ﬂ@q([fgic fsd %?ﬁ’s‘txﬁﬁﬁeﬁf can be
the ; or a special testing 1nstrunent for ana o]

used domthe, aboweimensioned et bf arbramibayd accessrayvibe at seMDRIor a

testjing the port of a proadband access devi ce.
spegiabtras SRpBEelt fsodalSentgras, Sughar @ TeCuE rnglyzer, may be
usP@ Férabit ol tBS bl B b bdddBAR hoceds deVideEFowBREN Gt o180k chip
t he drawbacks of the previous solution, and spectrum

is JHEY pAueh p portele tospemiistrament, fds tesieriethad hanail therbwbaols of
53R S OB o RUEPY s b YBIALE Alcioa

testriv enks produ@iono provi de a nethod for port test of a
broadband access device in a digital subscriber
pARaEY od A€ entionst em According to this invention,
internal test of a port of a broadband access 15
deln viewadthdebeve cthaplrinsime dbjett dfchis iaveneioh é9 agrovies aimghod
equi pnent. or increasin f . mai nt enance persaonne] .
foR AGRHEY Vi bropdtan %éesgr &ﬁtmi%éwfabePrébewrwd&an@@ccess
sySRmARRROALMS td His R¥entibeSintPhal RstP6ORFRANG Q%ﬁfﬁa%d access
device in a digital subscriber access system ichis
dexiseecan e @c@@mng$he§rw1thﬂtléranaﬂxtmdstastmge¢quimnem quangreasing of
cess device without 20 external testing
m%&%ﬁ%%g&’t%ggpﬁ@hcreasi ng of mai ntenance personnel. To
achi eve the above objects, the technical solution in
acaaothanclgestiof thet friesent inveatidn 8o pfovideareappatek @S port test of
agollovvs: A nethod for self-testing a port of a

104 Panroatsc ddce B f chgitah SHDYIGRE afcess grsseni which isreble to
acb&RblishP i@ faRdas otYa b6 of 2 WPSdaB e ﬁgéséo‘de\g{:e Mithout

transmtting a signal over a downstream channel
exprsnal testing leguipmeniddrancteasing of maintenance personnel.

To achieve the above objects, the technical solution in accordance with this
invention is implemented as follows:

A method for self-testing a poﬁ of a broadband access device in a digital
subscriber line (DSL) broadband access system, comprises,

A. transmitting a signal over a downstream channel of the port of the broadband
access device in Central Office (CO) equipment, making the signal reflected at output
end of the port;

B. an upstream channel of the port receiving and processing the reflected signal

to obtain a test result of the port.
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access device in Central Ofice (CO equipnent, making
the signal reflected at output end of the port,

upstream channel of the port receiving and proceg]gm%@gms
the reflected signal to obtain a test result of the

ﬁgWhr%é{x hglza%%? éf 88?1%? %hevgl} grgaef ?r]hecgelﬁitagﬁe %lf{a etgqngtqﬁ éhe port

e Si ted

conprises, Guakixg Sesou gptnkmpadetnbe 0O tHePpirt bMRARbEMaAl abdtss device

port of the broadband access device misnmatch. Werein
misgatedai d step of naking the output inpedance of the

port of the 5 broadband access device m snatch

co t ufy, .0

br oisraf gh SR S CHFAkiER e bubliS Bl of M ser of he

broatbpod aakss deviqeanismefchtchmphissadband access deV| ce

shor -Ccircuited or c ecti t he t put .of the

PO PEKBE (G SHBTE ERRT Scbs DioadBAndASCEsS CaY PpdcoTaitiertg

a pf deihp BROUIARICS H@"}ﬁﬁt ofkRe Blo8dbaAgtacsRt BOHd dHokh&Fcuited;

conprises: neasuring a reflected signal of the port of
t her persgetingtheapipysofdbeinoe efndierbreadband metespdeyiae to a load

edan before the said processing in step B,
B Rd yagRle

Subtracting the reflected signal
under the normal output inpedance fromthe reflected

Si G‘ha‘[estxﬁet(hb&ﬁd'tﬁeﬁc@hp@seﬁ 15 to obtain an accurate
refl ected si %nal for processi g& Wherein the said
meBSaTIring areflestpd sigaal %f theaprtei theybrogdbandgrccesselevice under a

evi ce under a nornmal out put
nof?ﬁnge)%gﬁgte E&RRE; andl!

onprlses connecting the output end of the
p obtfomc the Iseidlprocediing th step & fumimr |compws¢sh smtmatmg) thetrefigeted
t he said calj [ i.ce

SiETEA, G AR e o BeReganioe fiam BieqeHeiod sigmsy rosiyedin sigp B

to©BtdiPhRhdclehtd m@&@@g ﬁrfgr #ﬁ@es@fﬁ%j brating rel ay
connects the cal |bra npedarice to the out put end

of the port of the broadband access device. Werein
t h&vheagin the sgithineaspring aireflested signsd efitha pogrof thestreadhand access

SN b MO LN, SUPEAL SR e D B0 o

poni dsﬂ"thabroadband access device with a calibrating device.

Wherein the said calibrating device is configured with at least a calibrating relay
and a calibrating impedance and the calibrating relay connects the calibrating

impedance to the output end of the port of the broadband access device.

Wherein the said signal transmitted in step A comprises full band of both
upstream and downstream,

or is such one modulated by the port of the broadband access device with a
pseudo random binary sequence (PRBS),

or is such one which comprises all frequency bands of upstream and downstream
signals from the port of the broadband access device, and is modulated by the port of
the broadband access device with a PRBS.

Wherein the said PRBS is generated by a digital signal processor (DSP) in the

port of the broadband access device;
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25 pseudo random bi nary sequence (PRBS), or is such
one which conprises all frequency bands of upstream
and downstream signals fromthe port of the POt aHY3se
access device, and is nodul ated by the port of the

br n device with a PRBS. \Werein th . d.
PrACUHERAEEY ER8n"E Bl o variydan SpRBled Ly e By e
partofithe brod@bdadrdcc@b deviee.br oadband access device; 4

PCT/ CN2004/ 000358 or generated by a network nmanagenent

system and scranbled by the DSP in the port of the
br SHfbeR dhesaid procgasing the rofledted pighale te ablginpthe dess sesudf of the

p&rhﬁlsrtéivfﬂ;%%gﬂ%e%! gnals to obtain the test result of the

port I'n ste conprises: 5 B 1. the upstream channel

of Bilhthepmpstreami chanmebofoihd lpartcbfahe beadbtandi aveesa dplvict whplifying

the, ref] ected signal .and converting the anal og signal . .

thp §Efid SEe A LORT IRE bR St EM o BHALGP Qb & dhgitized

ver@lbh BEI8 deffdcBiiagnaB2. naking Discrete Fourier
Transformfor the digitized version of the reflected

si BAamaking I¥beraterfiongiet Keansfoamfot theidigiticeruersioroé tiee wflected
s (BRle I ibeist cpHERIRR Aok releelag siemals by

dapesdaniogy s of the transmtted signal to obtain

characters of the port of the broadband access device
suBR. wmPNRE thed cHerpeleristisi pgrameters cwithathee paranteterheof the

L. [.$%1 r S et her ...c opents in the
SRS} e o AR R BT oL SRR eV suen
asaPNRI ahdigletetrhinings thopbtdanpe ktithstk fchi@steriefic Pafatleters whether

br oadband access, system .conprises at |east a

compappys & the dortf thefrpadpand acceandevicesBanermls and at

| east one xDSL port, where the aggregator is

CORREIpaFAnRENHRE Juphitts B K RN DS FY, %Jbﬁ{ijl})e%ﬁl'dﬁ%gésg system,

bus for use in aggregating xDSL data o
comenrisss olepstea bagkbbombuh e 2gmegdiast an lnsboard bud Gindat deast one

m.th ackbone bus to appropriate DSLAM ports, and
Xﬂé%gp?(%éﬁh%%rt is conposed at |east of a DSP, an anal og

fr getageregatoNigonnactbdl Betwelh ithEbackBorld Bl BES HeMBIHoARY bus for
be integrated to AFE), a.h%/brld, and a testing o
use in aggregating xDSL data of multiple paths to the backbone bus and distributing
data from the backbone bus to appropriate DSLAM ports, and
the xDSL port is composed at least of a DSP, an analog front end (AFE), a Line
Driver, a Line Receiver(may be integrated to AFE), a hybrid, and a testing
relay(optional) with the Line Driver and the Line Receiver in separate serial
connections between the AFE and the hybrid, respectively, and the DSP in serial
connection between the AFE and the in-board bus; the output port are used in
receiving a control signal of the aggregator from the in-board bus, converting the

control signal into an analog signal to a subscriber side;

wherein an output impedance of the said DSLAM port is mismatch.

The test apparatus further comprises a calibrating device, which consists at least
of a calibrating relay and a calibrating impedance, and the calibrating relay connects
the calibrating impedance to the tested port via a set of contacts of the calibrating

relay.
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relay(optional) with the Line Driver and the Line
Recei ver in separate serial connections bet wee
AFE and the hybrid, respectively, and the DSP i
serial 25 connection between the AFE and the in-board

bus.. the o ut rt are.used i.n r.eceiying a control

o gRaroye thEmenfidmra it bF Sk ifienfitt ket impedance
oftepote bf h Bbalibend KeedsIdelics ntiSi@htch WiRleahe BHRrQBives #tHeflected

to a subscriber side; wherein an output inpedance of

vergian ghsignabslapgnib by saidpors amplifies. saithrstleesed signalsaraad obtains the

i S LS I WP
broaghedd raceess adeticeh & ceaddinpiygt inngcoclande GMMNRGE fivehgon, internal

[ [ [ h d t Vi t of
mg%ll,}lfeg&nbr até Iogg pb%%g;qgmpe ; Oql fq@cees; gq?vta;e caglobre ac\éz)r?lpﬁsh%?i wi(t)hout an
TO. - . i d .
TR SO T BB TR Yo, i
acgbrdander wattibthisdinaetéss cdbiatien wif shatipghalahiellected dypompbrt of a

S B S S 1 R ey i e
o At borithe reﬂéawdaﬁwé,&hé@g%, tiitﬁg Sl e Qd“cafha)é§l5§f € ifrnal

F
to acquire the test result e port of the
mpgsgeaieahdn aeeedance axithcthis myentiahi afythg, parnofithedirdadiaed access
de\Q;j-cteh this invention, internal neasurement of a port
ot®a broadband access device can be acconpl i shed

Bﬂéme&cggtio%ﬁwbrh%ﬁhgﬁgeeqghf{rﬁgﬁ or e<’alsisingni ng

aC . . . . . t. i . . ! ,

2 SOAPEDSEp AR SubHBO O LA O dffed by co
andePlee can be conducted such that test Iresul Ejs can Ibe

obt.ai ned based 10 on the calibrated ref ted signals,

© hERRUEGE PR i SRS GETBegPT A8 DL

e aRUEETERYwS dhoff BFiSRdYS@mMrERitdchirs fdr @é’s@iﬂg la @0 Bbrt! he

port  of the broadband access device. Brief

De&tgurgp4 isdhe pringiple dixeza 0§BSEAJIre 1 shows a digital

PR B8l e ShARREE B R b PRt iR s
inaedridiree tvidthetht embbeiniennof thisGov@@ioh. Figure 3 shows

angt her prior systemarchitecture for testing a CO
pofigure £ shgpe the icenneghing relatienped gigagl Hansser oise AMLAM port

when making calibration in accordance with the embodiment of this invention.

t he
E/CN2004/000358

Embodiments of the Invention

The present invention is hereinafter described in detail with reference to the

accompanying drawings.

With mismatching impedance at output of a hybrid, an output signal of the
hybrid will be reflected at the impedance discontinuous point, for example, a
reflected version of the output signal will be produced at the output of a hybrid. Since
a digital subscriber broadband access system is a hybrid system, when the output
impedance of a port of a broadband access device is made mismatch, in accordance
with this invention, the port can receive a reflected version of the self-output signal,

make amplification of the reflected signal and obtain the characteristics thereof by
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Figure 5 shows the signal transfer in a path of a

DSLAM port when making a test 20 in accordance_w

t he enmbodi nent of this invention. Figure 6 Shop\gg/cygpgwooozss
connecting relation and signal transfer of a DSLAM

BRGS0 B AOE 0 BTl A0S Bl v

thtoughntselfnest hvdpr esent i nvention is hereinafter
described in detail with reference to the 25

a°33[efﬁna8¥d AT RPHAEY i COUR T Db 204 Spher (Ao ad SPL s
p0| a§§% %H?J“Eﬁg#gﬁ cﬁtSIILh 1{5&8{1%3% é)?t!s(?tga(n)g% ]aﬁ'lﬁ%g ageass dgvice

is snegh]gblevwhén makmgcsdch: adeﬂt Thdids Ctuitmgt a pbrt af RyBrbadband access
d access systemis

oS Sy BB ESL B LOIREA, SEEES IR e

bwtby@afkuegtmwadbﬁmsm%@%nq?xﬁ efamemade m smatch, in
accordance with this invention, the port can receive

a reflected version of the sel f-output signal, nake
anpigurs ¢ a3 therfupstinabdiesrameef BSLAMinAS shovn abFigure 4hRSLAM

o gt G, R FLISOSERE OB g, puse

andf att lﬁﬁstbbﬂﬁdlﬁmﬂvlapﬁﬂsihéeddgﬁﬂ subRErdBEg breadthll - 4c88ds system
nmode. As a broadband access device consists of DSLA

mmessﬁne|19$le$h4(\3@@qs lawhilesthe aggregator iviep between Bhiﬁitand BUS2
t
o, T35l €951 08 LS BufEt B35 A M e
dathdlowi &romt 831SIntp appoptiatef DSLAMD adhisnds ashowasin Higuiecs, one
fore, this

. M t
DEFH P pirt s oGt BB ] BRMH TSRS Re A abglogioat end
(APRHAMLRRY Dritér Qmu@(ﬁg&ﬁ\%r o'r:'a%éeffveﬂ' Budit- H‘%gfk'mtd RHd and a

di agr am of DSLAM shown in Figure 4,
releyrigsten R10f whins thg gl;'ﬁrTe@musc in chrnelgtiok boaenddgm thatis connected

L TR T T N T W

ansiythé ﬁybrldrﬁé@@@t&ivewl fan@w/is\/s'eﬂalﬁu&n}le%!i lb@twidef AFE and BUS2.
gg% ator is set between BUS I and BUS2 for use in

M perg iscmsd tg a@c&n@fthmpwcmsgq@hpﬁﬁletaggwson frpsn BUS2,

CO\ggJE)Ith g%rscl;og%rgf %%ﬁkj“g%ﬁ’%ﬁb&g’%ﬁﬂ“ Wr%ﬂ}ﬂ taiﬁ_c? g]ﬁgfsg&o&&% the hybrid

toOSIEAM port consists at |east of a digital signal
processor (DSP), an analog front end

In order to make the impedance of the DSLAM port mismatch, the DSLAM port

is disconnected from the loop, or short-circuited, or connected with a load.

The following is a description of how to test a DSLAM port when the impedance

of the port is mismatch.

Since a DSLAM is under the control of the network management of the digital
subscriber broadband access system, after the network management issues a test
command for this DSLAM port, the port will enter test mode, execute the test
program, and transmit downstream signals to the external subscriber line. The
downstream signal is such one of which comprises both upstream and downstream

frequency band, for instance, all the tones are transmitted, tones 6~31 in upstream and
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15 (AFE), a Line Driver, a Line Receiver or a receiver
built-in the AFE, a hybrid and a relay tester % ,
where the RT for use in connecting to a m)demptC /gygqogooozss
connected wth the hybrid, Line Driver and Line

S BB T N SRS RSP T vt
mbeéilvee wvidAbiserett NUB2Tone (MM PRla\hPRkhEs histd ld?e%ﬁs& ent.
receive the control signal of the aggregator from

BUS2, 20 convert the control signal into an anal og
oufhiike Ip§reAm Cﬁﬁ'&lebl(\fethietDSHAb’ggwm Hbe pBegted versiappf the

P

ddn\f}'g%%{g LS@Q% W@@iei%[% b?pﬁqé‘rﬁeg:legf%{) ﬁﬂgcﬁg@ﬁwﬁo%e{% Then said

ampi(fmd amaloglsigrial i dlgltmdsdehiy AGE bbﬁm?étrt]lk gentvibi broaedsﬁ%grﬁ AD'\EP in
foll d ow to test a

wiGR PARTE IR (e paleSire b Seh R amRitids anchirsiapeh, will be

obvhiREEbRarlaRANY dll%ltfi@&j%rsfoﬁ%f 4 fréffé'chﬁ%ne{)he net wor K

rranagerrent of  the digital scrl roadband access
system after the network nmanagenent issues a test
coiﬁr@ﬁ@prﬂ@met wits S Anention,, thehgapoof dawinktreant esigrtabstan be

L L I TN .

ths 1§0arﬁ6d\llb6ttd51&sa6n331| JhalPRBS SaChe gaeratbd BRItRODSP itself in the
ri ses hoth upstream and downstream fre uenc:é)
Dé‘aggi POIh 0T ha/sl%e&wenk mgflagemgRt 3ysiees and scremblpd iyt the dPSP; in any

cabQ e Qatd brd ﬁ‘seHE%Fﬂeﬁ*ﬁ‘@éﬂﬁ%ﬁ ZeaP%FAWOOM 000358 32255

I' i downst ream I'ng an ADSL board.
Simlarly, for VDSL nodulated with Discrete
Mulrt the TupstregnDiviiynnehof thehESLAM@onswﬁemmemlm eceived the

he DS h flected
reliied SRR Q1Ee RO ER SR PRES Misoiefationy ear il be
ani§l FRIAVR i R e @Rr] Edn@ertéBb8: an-E ostﬁgi@al 2t ARY b %qnsferred

anal og signal is dlgltlzed by AFE befdre it iS se
tof BPP fpb peassssing. i PSHIA]L then ohksir hhqodcranéul&ueé tm‘tlngh@ta of the

signal, such as anplitude and frequency,
reflg({ %}Qeglg%ﬁlobt ai ned by anal yzing digitized version of

said reflect signal. In accordance with this
i nlreadcoodancd h&th[:thrstlnoéntﬂﬁy\mfohe&mldiIp@l’eﬁﬂleta@&u&e as amplitudes

ul at ed h PRBS  ( pseudor om bj nary sequence) at
@ﬁ%‘lﬁ%‘mﬁ %dc}f“f refleftgd stegal ang t%?essnsr%meélsagr@op%r@sm@g to the
reﬁeé’téd 2 B aFE‘?i 2353 Bﬁ‘ttﬁéj Wikt Bt ekﬁléj{hita oﬂgmed
LAM port r by networ nagerrent SYysS
thgr@b}gnbtagung);het &TéRDS‘Fthe ireflexted signal and the downstream signal of the
DSLAM port, that is, the SNR of the upstream channel and the downstream channel
of the DSLAM port; on the other hand, the demodulated testing data can be compared
with the modulated testing data and bit error rate is calculated, thereby determining
whether the hybrid, Line driver, Line receiver, AFE, and DSP of each channel in the

DSLAM port are normal.

When the above described method is implemented, signals are transmitted
directly to the outside from a DSLAM with ADSL, or a DSLAM with VDSL, or a
DSLAM with SHDSL, or a hybrid fiber co-axial (HFC) port with co-axial cable, and
the output impedance of the port is made mismatch, in order to make the said

transmitted signals reflected at the port. Correspondingly, the reflected signals are
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case, these data are used as the nodul ated testing

data. In the upstream channel of the DSLAM port \[Q,h

Li ne Receiver receives the reflected version P&F/C f1a+/000358
testing data nodul at ed by PRBS, the reflected signal

d f
g 7 SRR P bt B B8 s 188 el ropmsin
arfdl @RS K dTdhe Q‘ﬂ@cféﬁ |signﬁl‘§ eﬁ* célbb@ﬂéblﬁaﬁwﬁl&ff&q% ﬁS@}AM Cport with
testing data of the efl ected si gnal . In accord

AlRSLHVDSLs of ﬁH@ﬁh @htheéiFComT sanetmabar anet er s such as
arrplltudes and frequencies of the reflected signal

@Yﬁe%ethE raﬁ@%%skﬁﬁe@@eﬂ@g i§ %g%ﬁﬁg{&i' PRB] ta{']%e Poduced in

refl ected signal can sed on-th
thp@&ﬂmﬁ ®DSLAM vigdsADSE., daW&hdﬂD&L,rmdmth ShI@SEb)Or m the DSP of
ining the SNR of the reflected si gnal
oxy A o G 1S re Had kel A BR B e (e gnodipiecspigaals

f f
0 RSN SR e

opegales ttgd@aomxechﬁlebeutp@hpﬁmlmdpom mkmlgethﬂthlrt dtsednnected and

it I
R P B, s of e BisFon miEmGH P herg i e the
reflested VasionAflthe @dnTART AfnL281HE ARBERIccled pbﬁeCoﬁ)@pBMimgly,
port are normal. Wen the above descri bed net hod

the giflestedisignals ase paeeived Ay e upsirrem ehaggel Qflthfe‘tamwp(m Tihhm after

p%%p?ia Liw { E@g@&%’% BpthAl?%ecbe%r sdg}a can e djemg]e%vvhether

th¢ BROA Meott with ADSO; ¥ S, of:SHJDS,L aﬂﬂheir[F(I b@t Md@mbl
i npedance of the port i s made msrratch In order to

A R T I A L S
nmﬂ@mgéérﬁ)gﬁ35§ tfl@c(ﬁgl\fﬁd sibbclibg Bﬂﬁﬁﬁﬁﬂms%n§§st§ﬁ that

the sanme port. ter appropriate processing
adapinistess zhedﬂSLAM oeHlF@e flédn dhegsighals aiet modidatod vdﬁx:thrdeRRBS in

RS B AT PR o B RE 88 888 T o axial cable

befeteitethg @aﬂsﬂiﬁﬂteﬁﬂ@ﬁh@d g?ﬁ’&ﬁ Sfedhe ESINAIIWHGEEC ipdrt &hlléﬁﬁe RT
DSP of a DSLAM wi th Al or with VDSL, or with SHDS

offhe pert ppRratosfe GFCORCIE QPEL of tae mcn“e Anakinghe @oardesconnected
axﬂ%e&fai %afl&hg;t'ﬁ%u@ﬂi‘ ﬁﬂpééiéﬁ A{j}ﬁg }n‘?é%‘nﬂggé‘% trae RIS will be

sent to tHe output o
attthe Oﬂﬂpuofthet mﬂepmdtvemme oatles trhﬁsnﬁittsd: Gipneist O‘ohespimﬂﬁllgly, the

Kin e port disconnected, and
reﬁectefi1 mggols afe rocetved in 1 rh ﬁ) stream c annq of the same port. Then, after
appropriate processing and analysis of the reflected signals, it can be decided whether

the DSLAM port with ADSL, VDSL, or SHDSL, or the HFC port is normal.

Referring to Figure 6, a DSLAM with ADSL is herein taken as an example. In
order to improve the accuracy of the test, a calibrating relay RJ may as well be
connected to the DSLAM port under testing while RJ connects said port to an external

standard load of resistor R of 100$) for calibration.

Similarly, the calibration circuit corresponding to DSLAM with VDSL or
SHDSL, or corresponding to HFC port with co-axial cable has the same structure as

the above described calibration circuit except that the resistance of the resistor R used
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accordi ngly, making the output inpedance thereof

m smatch so that there will be the 10 reflecte]glCrT

version of the transmtted signals at the disco HEREEP03s8
port. Correspondingly, the reflected signals are

e T SR B e e o
déwhe thet liecomtcsadgwith sthe itestehDIdAMes HEE pbetiegsre thbutput

.DSIaAM port with ADSL, VDSL, or SHDSL, or the HFC port
IMREAARGEHAPT oW ISTécha 5oF iBsianeey theotmedemi Thisnipbeeayse dtre also

XIS SPUEYSIE Bt RGP SHAGE illn oorl R (SRR with 8 poppal Joad,

ﬁxyimtmlmet hahod&ingj liihspldarmsé ﬁé tlﬁSLoﬁNb%tin@Eééisﬁ&’hg\g thAé'\i;I@fore, his to
signal,s ar ulated . with .t PRBS in the L W t

gt anchyeerd (7 DekTeNIested ienal tyishys Whin i (B0l gt is

<18 By B R S Bl Ry, 5 i

ngspwt aelected signelsofamcthet refleoted prignadd actuellp aedted. mhk itig way,

r ] ted. 20 and accordi ngl meki ng th
PR dr L SEADRIFL SR PR BB RS, o
thiezof, atilltgve pdnite tbd Sestif ol BRI BYLAR & IPC Porit he
transmtted signals. Correspondingly, the reflected

signal s, are received in_the upstream channel of the
sa %W?ntmeﬁ,ls alpe pessitlp petdpmakedhginenadendernf thanBSLAM or

' ef: ' I ' n. be ci ded
Rt B8 RPN SO el R R e
sigteds tﬂmn]d(r:]ted fiiosn mrlﬁﬂLAME;r RETCprhnHOW@Véﬂ mlxerﬁn itude of that

AMw th ADSL.is herein taken as an exanple. 1n
reggégyv?rélopﬁﬁ%\ﬁég'ﬁﬁésﬁew%cy of the test, a
calibrating relay RI may as well be connected to the

DSirAdedeRhical kol Rion [deSdbed abdVel s b ﬁHWﬁfgtb%&é%%iQ 1%%&%

to an external standard |oad of resistor
for calibration. Sim| arlty, the calibration circuit
colr d8poseRe §f ttest isIwNE W ft theVeslingodata3ge Se@Sronothe network

i i,.t.h coraxi al has e
mERIEASRONY A0 STRSGE DoHAYR P HE Lk s B Pl B
D8Profuh¢ DSkeaititsehathe tdosvns@&dns ichigr] of DISPe ATFS 1540 6rikker, and
hIL]JDS. d 9 PCT/ gl\l2004/ 008,358 is different. Typically, the _
YPESiBS HIcE tBP UpHicamy hanng! of Linedgerivy, ABE: ard PEBicar sadested.
MehnwWHIR it #§0kEBletd 8S1chifte TROME EtrGiCrald i Qoé&&ﬁ@%&iﬁﬂh%ﬁ%.

or HFC port before the output inpedance ere
m smat ch, for instance, the nodem This is because _
t hér dhelcest ofesastis lnw.t R selutiend ipoompletdly daseddors it @kisting

ViELt ort is copnected with a normal load, 5 for
hg ns%}g'nlglg‘ ,epea lérmr{é)e%eedllt?g PPReLEngs a?%ieg‘?e&%"rli FyYg§Sngxcept for
perfsinftigtthe Ristihd) S6fBl € ECorhpark®@with solutions in the prior art, this method

has an obvious advantage in terms of cost.

3. The operation of test is simple. Compared with the prior art, this solution can
accomplish the test by only a command. There is no need of assigning personnel to

the location of DSLAM, thus reduces maintenance expense.

4. The test is highly reliable. As modem is not required, the test result is no
longer depending on the interoperability between CO and modems or the reliability of

the modems themselves.

10



obtain and record the normal reflected signals through

R Wen a test of the port is carried out, accur

refl ected signals can be obtained by subtractl%HKWﬁ@Mmmﬁg
pre-recorded normal reflected S|gnals fromthe

o b s PRl SRR bR oo i relBhed pbogimens

ofamhh | ihvielionf &l dediedingBNdo F’Jibafi arddd %ﬁeﬂﬁlstréﬁ’i\}e réth&fCthan
a genuine test result of t AM or HFC port. In

repiictive sensat Ay madifiqasion, @buw;g irgplacement pn impriogembrg without

SAyBEAREs, 88 511 RN ORI By R o i e

m@umﬁsmsamamfﬁugﬂm&ﬁkmransn1tted fromthe DSLAM or HFC
port. However, the anplitude of that reflected
version of the signals is not high. 15 The technica
sol uti on described above has the foll ow ng beneficia
effects: 1. The scope of test is wide. If the testing
data are sent fromthe network managenent, the al
paths within the DSLAM can be tested; if PRBS is sent
fromthe DSP of the DSLAMitself, the downstream
channel of DSP, AFE, Line driver, and hybrid as well
as the upstream channel of Line receiver, AFE, and DSP
can be tested. 20 Meanwhile it is possible to
calculate the bit error rate in accordance with the
prior art. 2. The cost of test is low. The solution is
conpl etely based on the existing hardware. There is
no need of incorporating any external devices except
for performng the testing software. Conpared with
solutions in the prior art, this nmethod has an
obvi ous advantage in terns of cost. 25 3. The
operation of test is sinple. Conpared with the prior
art, this solution can acconplish the test by only a
conmand. There is no need of assigning personnel to
the | ocation of DSLAM thus reduces mai ntenance
expense. 4. The test is highly reliable. As nodemis
not required, the test result is no |onger depending
on the interoperability between CO and nodens or the
reliability of 30 the nodens thenselves. 10
PCT/ CN2004/ 000358 It shoul d be appreciated that the
description above is only preferred enbodi nents of
this invention and accordingly, to be regarded in an
illustrative rather than restrictive sense. Any
nodi fication, equival ent replacenent or inprovenent
wi t hout

11
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deviating fromthe spirit and principle of this

i nvention should be included in the 5 protectjon

scope of this invention. 11 PCT/ CN2004/ 000358 €44i"504/000358
1. Anethod for self-testing a port of a broadband

access device in a digital subscriber |ine (DSL)

br oadband access system CoER i. ing: A transmtting a
signal over a downstream channel” of the port of the
broadband 5 access device in Central Ofice (CO

equi. prrarethodviki self-testingsa goetl off @ bredban atcesutipute ik digital

t.he. t: strream channel of the port receiving
S‘b‘ﬁg“‘%i?g‘&%é’??hggﬁoﬁ@’%néfaﬁ‘eeéi St FREIPTISING: obtai n a t est

r esllttanohittin€a B%hﬁl- OVer a@o%&t‘ﬂ@ﬂn @Héiﬁ@fj%fﬂtgf 'iaglitéaf Hhd®rbadband

wherein the said step of making the si

agegsy dayicedn AlentraleOFice (GO) efjuipmenty orakingahp sigaslsrefleséd mgputput
Fe QHt put i npedance of the port of the broadband
Oacc8Se’ device nismatch. 3. A nethod accor di ng to Caim

2, Brhaengstiednd ehmbﬁoﬁﬂl@?oﬁfreé@%hg @nd BRoceikiniHhe reflected signal
ti r[ge_dance of the port of the broadband access device
U

HRRLeSt ESHEOf B8Portapki ng the out put of the port of
t he broadband access devi ce di sconnected; 15 or making

the %Uhﬁ%d_qi‘cc%faﬁlg%réla% It Q\ﬁleperir? ?fgebg'arféj s%%co fnsl?,lﬂdlié/ iggeﬁignal

short-circuited; “or connecting the outpu _
reflectetiet the emtivantitheqoetsontrises endkingathk @atbut hdpddasceof the port

edefined resistance. 4. A method according to Claim
O’gt?leg{ﬂafiﬁ%‘%a&ﬁ?ﬁﬂ?%‘%ﬁ?mﬁaé%uri ng a reflected signal of
the port of the broadband access device under a 20

noBMAl methol WecdrfR@daTigim 2NtheRe! MeSald&es BF gnakinég[ the output
. processing in step B, further conprising, subtracting
impedancerqf dha pagt oisthe hrdadbandeaccesh devios magmasclt pamprises:

[ lect ed si | received.in step B
t o RBRAe1Fe bt b B o R R apek e s el
5. oAmakingahe awprdititgpdroofGhabroadbanthREes Ae Vil sisH-Eircuited:
measuring.a reflected signal 25 of the port of the

br Sh4BHKGtng des Quipeh plcthe pagepl theryppdhand acprss device to a load

hd PRERAA Li@GSe. connecting the output of the port
of The broladgang acecess device with a

4. A method according to Claim 1, further comprising:

measuring a reflected signal of the port of the broadband access device under a
normal output impedance; and,

before the said processing in step B, further comprising, subtracting the reflected
signal under the normal output impedance from the reflected signal received in step B

to obtain an accurate reflected signal for processing.

5. A method according to Claim 1, wherein the said measuring a reflected signal
of the port of the broadband access device under a normal output impedance

comprises, connecting the output of the port of the broadband access device with a

calibrating device.

6. A method according to Claim 5, wherein the said calibrating device is
configured with at least a calibrating relay and a calibrating impedance connecting to

the port via a calibrating relay.

12
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calibrating device. 6. A nmethod according to CaimS5,
wherein the said calibrating device is confi %}%§2004/000358
with at least a calibrating relay and a calibrating

i npedance connecting to 30 the port via a calibrating

_ 4 T : rdi t.0
AR RS PN BB o
capaprzes Sreguency eredsayf botinafstredm hed owpstteagpsipgdis from the port of
hdg)v\@bre m Si %naJ s fromthe port of the broadband
thg g a’H@W%Sé, ®¥F%i s such one nodul ated by a pseudo )
ra | iC
Coopr o DAY R alel By & i qandyh Blnaly"scdliite (PRBY)

doenistsuelaome whighalomptisesnall frequencyt baxids bl epdireamdinarddwnstream
.aCCess vi ce, .and i s nodul ated Qhy the port of the
SIS RRmAY B08 osERciuoF BN Pe oS Cemiis ang i RoRUled by the port of
thd GECUABATack65s deicwith A¥eBgi n the said PRBS is
generated by a digital signal processor (DSP) in the

port of the broadband access device; 10 or generated
by 8aAnwethedkackerdingetvehlaimy’ twhareindhe spidnPRBY ibygendrated by a

: [ . (o) ccess device, 9. A
cipielshol BBccsft Py 1 ar RIS AT AT

pr ocgarraigd byre newfdrk aiapdgenséng Spdtem tabd @brambledt Byetht €8P in the
reertJ t of the port in step B conprises: B Il. the

PQrhet the raadbandrsressdeyife port of the broadband access
device anplifying 15 the reflected signal and

CODV AT fnefiddSactrdirff {£ClaiRN Rl Rfereindf@! sald? P{jdtcgéesﬁt?é the reflected

version to obtainm a digitized version o
signafy tecbéadn diedesiiresuB2f theearnig sBips cemprifesur i er
Transformfor the djgitized versjion of the reflected... .
o1 SRSl SPRnRL S, Bk BN A5 biRReBing'ssfieh Fev BF aptisyine
tht heflécedd eighldarid gotdlertiyy sal@FBRbL: AhhIRB; sigfhl %-di%ital version to
conpar.ing the characteristic paranmeters with the
ohiain A figitized vrsiomef the reflpstadisignglisi gnal to obtain SNR of

the, P&%Eing;Dilgé}gtetﬂo%ﬁgP ‘?ﬁﬂst%?rﬁﬁt&f Wge &%iﬁ%%%?eg%f)g tof éhe reflected

determni n accordance w

sigrea] aaret exbsainingt ther charagremiar!t patametdrficoPakd refledtb® signal by
br oadband access device are nornmal. 10. An apparatus
d"\mﬂdg Whpports port self-test of a broadband access

depiCeopafing the characteristic parameters with the parameters of the
transmitted signal to obtain SNR of the port of the broadband access device, and
determining in accordance with the characteristic parameters whether components in

the port of the broadband access device are normal.

10. An apparatus which supports port self-test of a broadband access device in a
DSL broadband access system, comprising at least a backbone bus, an aggregator, an
in-board bus and at least one output port, where

the aggregator is connected between the backbone bus and the in-board bus for
use in aggregating xDSL data of multiple paths to the backbone bus and distributing
data from the backbone bus to appropriate DSLAM ports, and

the output port is composed at least of a digital signal processor (DSP), an analog
front end (AFE), a Line Driver, a Line Receiver or receiver built-in AFE, a hybrid,

and a testing relay with the Line Driver and the Line Receiver in separate serial

13
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25 DSL broadband access system conprising at |east a
backbone bus, an aggregator, an in-board bus and at
| east one output port, where the aggregator i gCT/CN2004/000358
connected between the backbone bus and the in-board
bus for seipn a egatin L data of multjple . ,
cRIBHIOT el Fen e b 8.0 SHETS: SEPIBNENGhd ot B Bhperia
cdnectRACk&idRen RNS ATE 3RAMAP r1h%§rd3§hﬁ'\4h@0611tﬁut ﬁ&@l a® used in
the output port is conposed | east of digit
rege;lgmgl a pmdmalsas@al (omt&) agmgamalﬁo@ thfer meoaedl dug, Amﬁ)/;artmg the
Lhn : é ﬁe veﬁ B recei ver built-in AFE,
co ﬁ@f}g?ad,m OQH&H op SNl g 2 SUpsElibeh ¥9E5t he Line Driver
anghdrbia ahion u'Rﬁﬁgédéﬁée fth& GRADZ A M 9b+as mistnatch.
PCT/ CN2004/ 000358 connections between the AFE and the
hybrid, respectively, and the DSP in seri al
connesh appurtat WeRRdihd & Ghlmand firer tonpoanga *aau%raﬁﬁgedevwe
out put port are used in rece|V|ng a control sign
whigh capgifte glaleast of psalibmng Hnprdance gusectingrio dre wtguttqféhe port
: 0l -S| j; anal og signal to a subscri ber
V@?g%§ﬁén€%§$§%ﬁhgﬁg%g@b i npedance of the said DSLAM
port is msmatch. 11. An apparatus according to C aim
10, further conprising a calibrating device, which
consists at least of a calibrating inpedance
connecting to the output of the port via a
calibrating relay while testing. 10 14
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