PCT/ CN2004/ 000358 METHOD AND DEVI CE OF PORT TEST OF BROAD BAND ACCESS
DEVICE IN THE DI A TAL SUBSCRI BER BROAD BAND ACCESS SYSTEM Fi el d of the
Technol ogy 5 The present invention relates generally to tPEERMCeHASESHS

testing digital subscriber |line (DSL) broadband service in a broadband
di gital subscriber access system particularly to a nmethod for testing
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rginary Telephone Service), ADSL over ISDN (Integrated Service Digital Network),
VDSL (Very High Digital Subscriber Line) over POTS, VDSL over ISDN, and
15 G.SHDSL (Single-pair High-speed Digital Subscriber Line). Such applications have
become quite common in the field. In this invention, ADSL, VDSL, and G.SHDSL
are referred to as xDSL.

As shown in Figure 1, xDSL signals and POST/ISDN signals co-exist in one

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

20  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

25  and narrow-band services from the MDF and transfers them to a xDSL 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.



1 PCT/ CN2004/ 000358 When there is a failure in the broadband access
device, howto locate the failure quickly, effectively, and accurately,
especially how to decide quickly and accurately whet her PEHEADSLO3&er vi ce
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actual di QY82 gFawieks:degr ade of analog circuit of the port in
br oadband access devices. 25 3. The test result may depend on the
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at MDF of CO side. If there is no testing computer, personnel are required to
cooperate at the modem to read out the data; or even there is no way of making
measurement to determine whether the bit error rate of the data path is normal.
Meanwhile the functional test equipment used in manufécture line is unwieldy as

20  many modems and computers have to be involved.

2. As the test is performed at the near end and that means no loop is inserted
between CO and xDSL moden, 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.

25 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
30 modems.



frequently, the usability of the testing equipnent is subject to the
stability of the 30 nodens. 2 PCT/ CN2004/ 000358 4. Wen the broadband
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15 device can be accomplished without an external testing equipment or increasing of

maintenance personnel.

Another object of the present invention is to provide an apparatus for port test of
a broadband access device in a digital subscriber access system, which is able to
accomplish internal measurement of a port of a broadband access device without

20 external testing equipment or increasing 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 pox*r of a broadband access device in a digital
subscriber line (DSL) broadband access system, comprises,
25 A. trarrsmitting 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.



end of the port; B. an upstream channel of the port receiving and
processi ng Phe reflected signal to obtain a test result of the port. 3
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before the said processing in step B, further comprises, subtracting the reflected
signal under the normal output impedance from the reflected signal received in step B

15 to obtain an accurate reflected signal for processing,

Wherein the said measuring a reflected signal of the port of the broadband access

device under a normal output impedance comprises, conpecting the output end of the

port of the broadband access device with a calibrating device.

Wherein the said calibrating device is configured with at least a calibrating relay
20 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
25  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
30 port of the broadband access device;



or is such one which conprises all frequency bands of upstream and _
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separate serial
components in the port of the broadband access device are normal.

15 An apparatus which supports port self-test of a DSL broadband access system,
comprises at least a backbone bus, an aggregator, an in-board bus and at least one
xDSL 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

20 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 AYE), 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

25 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
30  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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Descripti gn .0of the Drawings Figure 1 shows a digital subscriber broadban

Bhy i d CPE. Figure 2 shows an prior system

access sy tefi consti t ut ed by CO 15 ant _

i i igure 3 shows another prior system
Zigﬂ: :ggtﬂﬁefE@séﬁ tdtPof ¢ !n i gure 4 is the principle diagram of

[ ' [ th of a DSLAM port when

DSLAM ~ Fi gur g:;5,:8 BOMG A Qediﬁtltﬂns%{)sctr{bgrnglfogéba{ng accdss system constituted b?/ CO
maki ng a test

15 and CPE.

Figure 2 shows an prior system architecture for testing a CO port.
Figure 3 shows another prior system architecture for testing a CO port.
Figure 4 is the principle diagram of DSLAM.
Figure 5 shows the signal transfer in a path of a DSLAM port when making a test
20 in accordance with the embodiment of this invention.
Figure 6 shows the connecting relation and signal transfer of a DSLAM port
when making calibration in accordance with the embodiment of this invention.

Embodiments of the Invention

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

25 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

30 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



20 in accordance with the enbodi ment of this invention. Figure 6 shows the
connecting relation and signal transfer of a DSLAM port when making
calibration in accordance with the enbodi ment of this inVeHN20¢1/000358 _
Enbodi ments of the Invention The present invention is hereinafter described
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5 is negligible when maki ng such a test. That is, testing a port of a
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this invention is,described below by taking the test of a DSP§ port as an
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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 (RT), where the RT for use in connecting to a modem that is connected
with the hybrid, Line Driver and Line Receiver are serially connected between AFE
and the hybrid, respectively, and DSP is serially connected between AFE and BUS2.
The DSLAM port is used to receive the control signal of the aggregator from BUS2,

20 convert the control signal into an analog output signal, and give it through the hybrid
to CPE.

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
25  ofthe 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

30  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



relay tester (RT), where the RT for use in connecting to a nodemthat is
connected w th the hybrid, Line Driver and Line Receiver are serially
connected between AFE and the hybrid, respectively, andPEOBPN08/0885 al |y
connect ed bet ween AFE and BUS2. The DSLAM port is used to receive the
control si rom BUS2, 20 convert the control signal

f.th f
into an a %15 B %trgﬁgnﬁga%{d“%ﬁ a‘ﬂ@PV@g ThABSEHDaerd Srwtiﬁllelyj ng_ gl'\D/IGIpBEH I ni .
order to ﬁﬁdﬁﬁlét@@wﬁtﬁ@ﬁ%&@%xﬁﬁ~fd?ﬁ( Cl{ij?{ett%ﬁg %@&C%ﬁ ‘also -

di sconnected fromthe | oop, or short- with a | oad.
The foll ow n is a description of howto test a DSLAM port when the
i npedance ofhet tiestisemt clianned sﬁeth@rDSISkMCpoxa, BEL Al ectedungsion t deteont r ol

f.t subscri ber, _broadband access
Oyst om ot SRR IBRIER, rdsikd i RecuitnabamoliBehmiasi. fiben shis. DSLAM
port, §he applifiedahdlo€hiphil it @fktiARAS: Aﬁﬁﬁ%f&ﬂ%ﬁ ?%éproc]% eé%’;}asﬁglg

transmt downstreamsignals to the externa

downst r eamibdhyPRIpPMplETSS O fheois8eesed wignel sudrrm arsphtubetahd asjuegwal e

nst the tones are fransmtted,
?gﬁgit%eggbﬁaiﬁfeﬁggﬁgg Z]Bga%mzf%ﬁéﬁl?ﬂ\%s@ rﬁ@@éﬁ@nalsz 255 in downstream for
a DSLAM adopting an ADSL board. Simlarly, for VDSL nodulated with

Di screte Ml tl- %n&laﬁ&\/lwm ahis tnRentidnNese Usied oﬁrcﬁ'w@'lsﬁ@arﬁeg%?all ﬁa i B8
upstream ch he DSLAM port, the reflected version

downst r eaffi® Sailas F’F&lwiﬂé B@@e@@@ﬂioﬁ}l@mn@ﬂmcs@qme)aﬁdhamﬂhﬁqum himtes Thfen
oo 15, s g o0el ey AT ML 48l B L

processin SP, in which ararre ers o
anpl i t udeg§héM Peq;wnlm)ynetwoﬂ{ mhasagentsnabyyesh, byid 3B@BI gy t—'HeQDSP Zxﬁ%%/ egfs' on

sj_gnal n accordance with this invention, the par
3]:)\/\/?12![ (rje;% é‘f‘fﬁ da%a?ﬁeﬁ %@&ﬂnag@ate@t%ﬁn@ﬁ@s (pseudorandom bi nary
sequence) at the DSLAM port, that is, 10 PRBS is carried be tone 6-31. kThe
PRBS can be pederaisada)onbdif B8fhd beldy| Rt DR RAMRBOS bor BLei 0 €L VO
t

agenment system  and scranbl ed by the in any - case, a are
Lf ng as tl}qﬂegﬁﬁtﬁ Mgrlgtogd)fttbg tqstipe dai[aemodulated by PRBS the reflected 51gna1 w111 be
15 amplified at Line Receiver, converted from analog to digital at AFE, and transferred

to DSP for processing. DSP will then obtain the demodulated testing data of the
reflected signal.

In accordance with this invention, on one hand, parameters such as amplitudes

and frequencies of the reflected signal and the transmitted signal corresponding to the

20 reflected signal can be compared based on the parameters and testing data obtained,

thereby obtaining the SNR of the reflected 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

25  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

30  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



In the upstream channel of the DSLAM port, when Line Receiver receives the
refl ect eg version of the testing data nodul ated by PRBS, the reflected
signal will be 15 anplified at Line Receiver, converted fFoPufePsg to
digital at AFE, and transferred to DSP for processing. DSP will then obtain
t he dermdurl dat reflected signal. In accordance with

this i nventio ?eoﬁe% b(;"n %hﬁﬂw&w aB%?l%‘EélﬁeesraénesMEh Then, st ppnyerdate BmesfsmquEnci (238
of the refdndchelsis ooNlreARTed AEndIS, %Pi@'ﬂé&%ha%%% hef R §§.§M Sy tﬁgt ©

reflected signal can be conparéd bas on t araneters dat a
obt ai ned, 4R e‘ﬁ?sbmraﬁfﬁi)ﬁ‘sﬂg arttiee BRR poft it hermaaf I ected signal and the
downstream si gnal of the DSLAM port, that is, the SNR of the upstream

h I dt annel t he DSLA on t he other hand,
he Gemodul at Ll A Rk AR 0@l el icg: UHOEh & BB PRESEH Bs | g

data afid B¢ DEProf DSILAM itk 208K, 2dragith VIsIehy Wet @Bk i &gxﬁ%ﬁ o YRplfer the
hybrid, Li n}pﬁé' ver, Line receiver, AFE, and DSP of each annel”in the

DSLAM por &% RO #ad thepysigmalstase m&at@ﬂewh&‘m ﬂ?mmb msdulzqaﬂ eigtaﬂits %SL N
th de fr.a W

S DA ol By e bt fE FECDSY A oMY S VIR e TEE ot bt Bkl (HEQ)

port wit hopcra‘axltaldlmhﬂmt thd bufft tdf&h@tﬁopﬂltmdkrmbﬁ@%ﬁ gl.tqﬁsgog??o@éar taahs made

mat ch, in er to e the said transmitted signals reflected at the
o 1 Cor PEEORS B InE DhconBrI Bitedancsiytas bmismstoBPER G200 900858

i The after appropriate
b occeei g o AREH TR ERRIREL St R AR Bl R Pt paBRbeq
whet her t Fis 1ERo yignals ane réveivabSh theWSireand chadbiBISbS thosarkd OIHFﬁeHOJﬁerI s

nor mal abave. des ri bed thod i s inplenented, PRBS may be
pr oducedV\? ém{?% OpgpIg AN %%tltf’rfeﬂﬁﬁﬁd signaliyiit panmsiecidse viliether SHDSL,

or in thethdSFRIAM prk wICARRILL @@Lt&%@mg%ﬂ& e gﬁ‘?ﬁ&ﬁ%&w th PRBS.

Then the nodul ated signals are sent to the outpu AM port or HFC
port while the RT of the port operates to disconnect the output of the
port, maki ng Whid thophovaissionethed éximpdendented PRBS mgy ylso iva lpracédia thelt put

| mpedgnc e, &ReRe Mk AR C Br Stﬁetc%%}talt er Sy lbroa%b;gl{]de service system that
administers the DSLAM or HFC. Then the signals are modulated with the PRBS in
the DSLAM with ADSL, VDSL, or SHDSL, or in the HFC port with co-axial cable
before being transmitted to the output end of the DSLAM or HFC port while the RT
of the port operates to disconnect the output of the port, making the port disconnected,
20 and accordingly, making the output impedance thereof mismatch so that there will be
at the output the reflected version of the transmitted signals. Correspondingly, the
reflected signals are received in the upstream channel 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.

25 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
30 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



10 reflected version of the transmtted signals at the di sconnected port.
Correspondingly, the reflected signals are received in the upstream
channel of the sanme port. Then, after appropriate proceB8SVRglaWsdnal ysis
of the reflected signals, it can be decided whether the DSLAM port wth

ADSL, VDS HDSL,. or the HFEC port is nornal. Wen the above-said nethod
is inpl errlgsn % ,re%ﬁ%@h??gl% QﬂeerSIBtén%r%éfﬁl?éSSIFtﬁr Rirgualggo tbg yesistenpanbigenent of
the di gi t @evisellibarik RRAn & QRIRAN theSRENH AFSISARE gf;@%@oﬁg@fpgﬁg{u f.he DSLAM

or HFC. Then the signals are nodul ated with t W th
ADSL, VDSimpestangHhsreof ¢y mismatbly HEGspoce, the ttoden: Txisals weeklse thdebrhe bei ng

t 1tted: t t f t SLAM _.HFC t whil the RT f th
a1 g1 6 AN AR A1 e ESLA oL FEC port WA T I B of (T
di sconfiect@dins@ficaaRdmdg&R! dhb PurposBBIE A (t,afﬁﬁra(ﬁﬂgggéi%ﬂpfr%ﬂg%%%ré,h:?gﬁ()f

m smatch so that there will be “at the output t vers of the
transni t t 8btag giatesorddbe newpdmafleged sighdle throeft ReWdtnsd gabsthareririecei ved

in the upstdt: e.sa rt. Then, after  appropriate
processi ng&gﬁgg}éﬁgﬁgﬁé % GCH%E I&“@?SF ‘@Bﬁ’édﬂ%ﬁ‘ YsSubfracting,thg gretecspided whet her

t he DSLAMVhprardl refledied\RfSinalsVBS 105 AR, siphald Nkl BALS. 1S dioTyR) - 25
Referring to Figure 6, a DSLAM wi th ADSL igﬁahereiun faken 'a?g%gex mple. In

order to PHAPESE effbe qbinedaylented signalssuch e awaplithdatiiaygenml ayd phbseay as
wel | g, : rie. u St whil e RJ connects said
port 1?% a%@g%fﬁ E%Ig%&eo%%%ﬁggﬁgé:}%% ngthernlgg’é%?r ILFI%%POTOOSZ for calibration.

Simlarly, the calibration circuit corresponding to DSLAMw th VDSL or 30

SHDSL, or coin @dpionehtivg, itds HECppsitile wot b neakeadd MpetiahlLoftas DR N 3pe
structur elélﬁg (H:e.above described calibration circuit except that the
resi stance ofPAhBIYRALGH pul tordieedlyy reeeivtheaxflonal vesmeo! the diivimbesaent .

Typi cal | ysighdherrbespiistanes afe HOELAM &5 O Q the.resistance of
the devi c%ﬁthat i s connect ed V\H&ﬁitﬁe teé?@dﬁ%‘g&% Eﬂ’e 7‘5&@%&? f’Pﬁ'@?ore t he
out put iTePedehewsionef thefsignelsts snthigh, for instance, the nmodem This is
because there also exist at the tested port reflected signals when the

port ks conn i noramal .. | for instance, a nodem The purpose
of th;ss cal i gﬁ% ?%%%%lggfﬁgp 8rdeﬁanﬁgg%Vfg\a%a‘eifjgﬂ?%mgg’ﬁ?%tﬁcﬁala?ﬁﬁcﬁs'ecord t he
normal reflected signals through R When a test of the port is

1. The scope of test is wide. If the testing data are sent from the network

management, the all paths within the DSLAM can be tested; if PRBS is sent from the
DSP of the DSLAM itself, 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 completely based on the existing
hardware. There is no need of incorporating any external devices except for

performing the testing software. Compared with solutions in the prior art, this method

has an obvious advantage in terms of cost.

25 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 Jocation 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 CQ and modems or the reliability of

30  the modems themselves.

10



carried out, accurate reflected signals can be obtained by subtracting the
pre-recorded normal reflected signals fromthe reflected signals actually
tested. In this way, paranmeters of the obtained reflect @7SVGHAEE such as
anpl i tude, frequency, and phase 10 thereof, w Il give a genuine test

result of the I pard A n.thi.s.inyention, it _is also possible not

to make the i grtpqg!é‘gﬁlgg aﬁ?ﬁ%ﬁb@&&lﬁ %ﬁfﬁmﬂ#& %’8?’? IsAndwereferred smbedinggnsect | y

recei ve the thi{ limentch wad shbrdifiglvheo dRWRShFRAMN &l Qﬂéel.n%ti?f 305 tfed from
re

t he DSLAM or, HFEC port. However, the anmplitude of that ected version of
the si gnal™&SHEUHorenfs. gHy medification @quivelent mplastinent areisyritectnakithenthas t he

fol | owi ng b Gy 1S - e.of test. i ide. If the testing
data are s&eéﬁ{b%%% g:fn@% ktl%; %1@%\%?% merr%%gegéﬁg}ﬁf ,m‘feﬂéo%lspmﬁgm‘?sm%u??ﬁ i thse DSLAM
can be3t eqretdetidnfscHRBS this isemtiohr om t he DSP of the DSLAM itsel f, 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 Meanwhil e
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 conpletely 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 nethod has an obvious 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 command. There is no need of assigning
personnel to the location 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 should
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 nodification, equival ent replacenent or

i nprovenent without deviating fromthe spirit and principle of this

i nvention should be included in the

11



5 protection scope of this invention. 11 Cains 1. A nethod for testing a
port of a broadband access device in a digital subscriber |ine (DSL)

br oadband access system conprising: transmtting a signal over a

downst ream channel of the port of the broadband access 5 device in Central
Ofice (CO equipnment, making the signal reflect at an output of the port;
recei vi ng @hnhProcessing the reflected signal over an upstream channel of
the port, and obtaining characteristic paranmeters of the reflected signal;
and evaluating the port according to the characteristic paraneters. 10 2. A
met hod acdor di Mgmethed) faf tasting wvertedfrs brivedismdpicedss dakenin a Hgitgl grvadriber

refl ected li“gg]?gpﬁgl%%@pa% of thetepntl)rt conprises, making the output inpedance

of the port roadband -accesST®eV"€e ni smatch. 3. A net hod accor di ng

to daim?2, whekeiring Beipgahed/ co0h dBRKEIRANT fRned @ We pdriPRHaPRRdIndtaBesport  of
t he broadband access device m smatch conprises: 15 nmaking the output of the
port of tKEViEs dhdsald @divedCO)eqnmment sadnnm eetenabrelipak ity ewputoeftthat of

t he port % {{ he broadband access device short-circuited; or connecting the
out put of t'ffe port of the broadband access device to a |oad having a
predefi ned resédtiagaad plocedsingpthh adflacabsighia @veoarQusstead chintel Bethe port,
conprisin meas%(rfi ng a.reflected signal of the port of the broadband

L2 !
access degp‘?:ggtﬁﬁ’éfé’rc racisisHe PABHERTt of the fied sigerlored obt ai ning the
charact eri stigaRafiRiBkSoRt a@éorﬁfg}gl% afd GGrRMtrishd gﬁ[r]]‘%lgetfe?snd subtracting the

refl ected signal under "the nor out put 1 nped romthe reflected
signal received to obtain an accurate reflected signal for processing. 5. A
met hodi® ac@or di Agmethodiagearding totdaisl h, whereimethe giebng nzkiref the stend! silgetad  of

th 25 f | dband i der. I t put _i d
oo+ oo Bl tedbubliCo PRSP A BSRSE hulfie' B 0GR oRetRrE Rk i By crudBodanee
devi ce Wi bivadbsal dcbesidevige nignitge. 12

3. A method according to Claim 2, wherein the step of making the output
impedance of the port of the broadband access device mismatch comprises:
15 making the output of the port of the broadband access device disconnected,
or making the output of the port of the broadband access device short-circuited;
or connecting the output of the port of the broadband access device to a load having

a predefined resistance.

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

20 measuring a reflected signal of the port of the broadband access device under a
normal output impedance before obtaining the characteristic parameters of the reflected
signal, and subtracting the reflected signal under the normal output impedance from the

reflected signal received to obtain an accurate reflected signal for processing.

5. A method according to Claim 4, wherein the measuring a reflected signal of the
25  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.

12



6. A method according to Caim5, wherein the calibrating device is
configured with at least a calibrating relay and a calibrating i npedance
connecting to the port via a calibrating relay. 7. A nethod according to
Claim 1, wherein the signal transmtted over the 5 downstream channel of

the ort of {hes EARAPAIGARGETA LY LR, ORI RER ALAOALS sy e [fGOUeNCY

bands of both the upstream ownstream channel s the

br oadband adess s cdibratimg etaysimghalcslibmtithémpedgoe deyncbamg tofthd pert upgtar eam
channel of Qﬂe.gonﬁ of the broadband access device; or 10 signals in the
frequency BdREE S he downstream channel of the port of the broadband
access device. 8. A nethod according to Claim7, wherein the signal is

modul at ed Dy a ReRUERA act FAGRT RILAAT Y @%ﬁﬁ%grﬁﬁﬁ%m’éﬁé&%&% enerat ed by
a digital signal processor (DSP) in the port 0f the broadband access

devi ce? 15lopmsieare chanadl dythapereofibe brondhaygkarerss deyist eompuists signalaiol 8 by t he

[ h dband devi . h di
Grai m 1, rereiy et Bl B R R Rl S S heE i ng

char act er istddbaphiaasid®@ike0dr t he refl ected signal conprises: anplifying the
reflected signal over the upstream channel of the port of the 20 broadband
access devi ceSIgifs Bothe dicanengy thaed petheawstrearachannsl gtk poy ofitky brerdbasdsi on
to obtai wai:td.zed version of the reflected signal; naking D screte
Fouri er T%gﬁessgggvr#%’?? the digitized version of the reflected signal and
obt ai Alng t hesigindy &ctthe ifistjuencpaladetdr tieodowibeeirf dhaahddofs H@nadrt Ly the
denodul ati,on;.. and whergein evaluating the port according to the

char acterib§?ﬁdéa‘ﬁg?céﬁ’§t V€® 25 conprises: conparing the characteristic
paranmeters with the parameters of the transmtted signal to obtain SNR of

the port @f they MR RGE RS E1MBVT, COher@AAnIRISEIM s WhBGuIhEd C&gE&pQCe
with the characteristic paranmeters whether conponents in the por{ of the
br oadband réiwleas bindeviequense ePRBE nuhich 30zaGrateh b pplgiad sznblopropssdr (DEPH of a

broadband u?ﬁ)%%%%t O%Hé. gx‘%a&b@mﬁ a<[:)c%|§s év?c%?ba”d
15 or generated by a network management system and scrambled by the DSP in the

port of the broadband access device.

9. A method according to Claim 1, wherein the processing the reflected signals and
obtaining characteristic parameters of the reflected signal comprises:
amplilying the reflected signal over the upstream channel of the port of the
20 broadband access device and converting the reflect analog signal to digital version to
obtain a digitized version of the reflected signal;
making Discrete Fourier Transform for the digitized version of the reflected signal
and obtaining the characteristic parameters of the reflected signal by demodulation;
and wherein evaluating the port according to the characteristic parameters
25  comprises:
comparing 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.

30 10. An apparatus for port test of a broadband access device in a DSL broadband
access system, comprising:

13



access system conprising: 13 a digital signal processor, adapted to

generate a digital signal and send the digital signal to an Anal og Front
End, AFE, to receive a reflected digital signal fromthe AFE, to process
the reflected digital signal, to obtain characteristic paraneters of the

reflected digj iy . h . i .
characteristi égm?%g%ﬁyé?ce?b?h%&ﬁgéﬁbﬁggtag '9 %ﬂ%lgsr%grga?% B&ﬁg&%dl{hgict@%lsi gnal
recei ved fsrgoel tohm Angpg dirorgikpdaAFEptoresison refidotedadiganaiggl Sbgndk AdiR] send
the anal og signal to |i,ne receiver, to receive a reflected anal og signal
from the I REFFedbE pelfected gl siangl @b Riorhage et sCineage Sigiahe 1eheebd ¢ he
reflected (il bighalSatndlevangeti MFQccbhﬁng Bf theeheekidh dl:tp%lan%teg?al to the

di gital signal rocessor; 10 the line driver, adapted to anpl I'fy the
anal ogdsi gnalth¢ rirk.t idapREEcasehvsynidie t digital anigial fre@dvednfibiogthsi djpaal tignal he

port thro hybrid circuit, to receive the.reflected analog signal from
Phe port TRRsSSRIThaR afPE debt i pSE Ry Paloddiardl ket eadp 8y edoiths

si gnal t o r¢ffetedRRalokSsidnbl B RBPRE RSy RACH W R tHeGeRBidanrhbe MOR &ty an

out put i npedance of the port is made to msmatch. 12. An apparat us

accor di ng thoorefiegiethdigital signghand topgiei the neflestesadigibelatignsy tadha digital signagh
consi sts %; keast of a calibrating inpedance operable to connect to an
out put of the port via a calibrating relay while testing. 20 14

10 the line driver, adapted to amplify the analog signal from the AFE and send the

amplified analog signal to the port through a hybrid circuit, to receive the reflected
analog signal from the port through the hybrid circuit and to send the reflected analog
signal to the AFE.

15 1l An apparatus according to Claim 10, wherein an output impedance of the port is

made to mismatch.

12. An apparatus according to Claim 10, further comprising a calibrating device,
which consists at least of a calibrating impedance operable to connect to an output of the
port via a calibrating relay while testing,

20
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