PCT/ CN2004/ 000326 A METHOD OF TESTI NG DI G TAL SUBSCRI BER LI NE BROADBAND

SERVI CE Field of the Technol ogy The present invention general Iy relates to

the field of broadband service over 5 digital subscri bBfTgN2p/00083d

particularly, to a test nmethod for broadband service over digital

subscri ber line. Background of the Invention In the field of

t el ecommuni cati ons,. an operator provides a subscriber via a _tw sted pair
&Jﬁgﬂﬂ%}j

with both bfo r F 5w BENG 131 Gd dhlinb LABSEnI BER IGENE 10
si mul t aneously, e.g. ADSLBSR@NBFAX%? SHRY/ scri ber Line) over POTS
ervice), L

(Plain Ordinary Tel ephone over (I'ntegrated Service

. (Very Hi gh Digital Subscriber Line) over POTS, VDSL
over | SDNMICHLQ!I the d.qeqn ='_.. e-pair High-speed Digital Subscriber Line).
Such applications have becone quite common in the field. In this
i nvent i on, ADSLPresausiinveasian Genpply relass 4o dhe Sl plebrondband sepdte pesr t he sake
of sigpligl; : I L G 4o X i I T, i.gnal s
co- oxt ot b SuRSHRIIND, AL PROREALT, PRy e B AR e 9T ce
(CO, a [HgtitahedsesberMnkti pl exer (DSLAM), such as the Splitter (SPL) in a
br oadbanik(é%gequi prent separ ates broadband service from narrow band
service round,of the IaN@N{OID0 br oadband servi ce board (xDSL service
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xDSL become 8u1te com%xonc%n the field. In thlsq %Jnventlgln, ADSL, VDSL, ana/ G.SHDSL

15  arereferred to as XxDSL for the sake of simplicity.

As shown in Figure 1, XxDSL signals and POST/ISDN signals co-exist in one
external subscriber line. At the side of Central Office (CO), a DSL Access
Multiplexer (DSLAM), such as the Splitter (SPL) in a broadband CO equipment,
separates broadband service from narrow-band service and distributes them to

20  broadband service board (XDSL service board) and narrow-band service board
(POTS/ISDN service board) for processing, respectively. At the side of Customer
Premises Equipment (CPE), on the other hand, SPL in CPE distributes the separated
broadband and narrow-band services to an xDSL Modem of Remote Terminal Unit

(RTU) and a phone set, respectively.

25 When performing an xDSL service, XDSL service board at CO side and the
xDSL Modem of RTU at the CPE side will firstly initiate a hand-shak process and

establish the connection before transmission of digital data.

When it is impossible to initiate a hand-shaking process or to transmit digital
data when performing xDSL services, how to locate the failure quickly, effectively,

30  and accurately, especially how to decide quickly and accurately whether the xDSL




1 PCT/ CN2004/ 000326 service board works normally, has becone an issue

havi ng a significant inpact on the cost of operation and mai ntenance as
wel | as the quality of service of the operator. So far, PStAPIHRYHs wel | as
testing and maintaining an xDSL service rely primarily on experiences and

on-site verificat There |g no quick and reliable nethod for 5 testing
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term nation of |ayer 2 or Iayer protocols, such as a Broad-band Access

Server (BAS), at the CO. side so as to
(2) When the act1vat1on handshake process is successful but the transmission of

digital data fails, it is only possible to check the settings of Asynchronous Transfer
Mode (ATM) layer of CO or CPE so as to decide whether there is data flow at the
20  physical and ATM layers of a CO port or CPE port. As there is less means of
maintenance for a CO port or CPE port to make decisions on the physical and ATM

layers, higher maintenance cost and slow solutions to failures are resulted.

(3) When the ATM layer is found normal, as DSLAM deals with traffics up to

the ATM layer only, it is impossible on DSLAM to check protocol encapsulations, to

25  test IP, TCP, and other protocol layers above them, and to decide the real reason why
CPE is unable to get accessed to an xDSL service. At present, the operator has to send
maintenance personnel with abundant experiences for RTU to the customer premises
while assigning personnel to operate equipments that support termination of layer 2 or

layer 3 protocols, such as a Broad-band Access Server (BAS), at the CO side so as to

30  cooperate with the trouble shooting, which leads to a high requirement on the

capability of maintenance personnel as well as a high demand for the number of them.




30 cooperate with the trouble shooting, which |eads to a high requirenent
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obstacle to the wi de spread of broadband service over digital subscriber

lines. Ta.$ . there i.s s r.in the prior art._no _good neans in
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Summary of .the I nventio n view of the above, test method for broadband
service Q%tgtsd?lbﬁf’%arte Bg%f)@p heggfs ql§%§‘ei5§uﬁ¥°&ﬁ’%@&, © S&g“@ﬂﬂ&%ﬁ #h&O%pr obl em
of tegtimg tARSKehras Adrt@nidldtis!tHE SctBRtioh At dhalelRbcSYRR&T #t RimdsfiBlecan be

sol ved, work efficiency can be increased, and “operating cost can be
| ower ed. t@decideewhetbemit tsad problent with 5P ov b geabléry with €PEnwresven arprotdems

fol |l ows: test nmethod of Digital Subscriber Line (DSL), broadband service
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di sconnecting the equi pnent to be tested fromthe equi pnments at the other
end; 25 SBVice@nmeltas sestchetrdpiitmensrates be tested with a configured test

boarg sigﬁl ali ng L{’Ee lot hert=end equi pnent of the equipnment to be tested
thro 6h vt king at | east one of tests of activation
handshake, nchropous Transfer Md
ﬁiyVICW OP the above, a test met?xod for broadband service over a digital
subscriber line is provided, by which the problem of testing and locating a failure on

the digital subscriber line can be solved, work efficiency can be increased, and

operating cost can be lowered.

20 The technical solution provided by this invention is as follows:
A test method of Digital Subscriber Line (DSL) broadband service for use in
tests of Central Office (CO) equipments and Customer Premises Equipments (CPE) of
a DSL broadband service system, comprises,
A. disconnecting the equipment to be tested from the equipments at the other end;
25 B. connecting the equipment to be tested with a configured test board, simulating
the other-end equipment of the equipment to be tested through the test board, and
making at least one of tests of activation handshake, Asynchronous Transfer Mode

(ATM) layer, and high-hierarchy protocols on the equipment to be tested.

Wherein the said test board is configured as a broadband testing system used for

30  simulating the CPE and/or CO equipment.




(ATM layer, and high-hierarchy protocols on the equi pmrent to be tested.
Wherein the said test board is configured as a broadband testing system
used for 30 sinulating the CPE and/or CO equi pnent. 3 PEXPERPE0E7000326
Wherein the said test board is configured as a Digital Subscriber Line
Access Ml tjplexer, (DSLAM unit which is independence or part of CO

equi pment . Esith thengaid Sgs¢ bpwrg is isembanted 2g gnigifat Subsggibemn of#fi ch i s

i ndepend : t id o P i.pment to be
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conprises: B 11. setting activation paraneters in the test board, and _
initiating aWhareds Heksaid teetjbesd incarfighted asche @RENWwhich ibéndepartdedce & 12. t he
tested e%%hpgﬁlt a41§ ]tshe test board operating each other, both entering 10
a state RS589 GhEwhen nutual Iy recogni zed standards for activation
paranmeters are net, acquiring actual activation paraneters, and verifying

whet hgr an awltheyahé Qaid dquisihdrR o abedtek@l at ekt DPEARRS 64i8 8t JMRtivaRied
equi prent are normal . \When the said equipnent to be tested is CO equi pnent,

t he sai d hepdshakg inggen § sempriseshandshake in step B conprises: 15 B21. setting

eaueat wt o) hect ek Rt Aot e ok PR TRSHRE oar o
oper at i ngeqmstwith therequipaddnt erbectestady a state of activati on when nutual ly

recogni zed s dards for activation paraneters are net, acquiring actual
activation p]éf:g ¢ Bsled egpipmieat prd thedeshibardeaperating erel atheh hothoanteringct i on and

rel atgd I r . i d

caui paent a BE R Rafton Wigh hRALER dESBRR Snfle G ARSI DT SR
conpr i sesnetBacduirih apfual abécdtioa peamaesntandi vdrifgingciwacthed af R¢Gyation :
per mnent. virtual path PVP) to be tested in the DSL broadband service
system 2809598 and pelated pas H‘egﬁﬁ?fgthﬁfﬁ“ SABPAEIt §6 DPFE%t f or controlled by
the test board via an enbedded operation channel (EOCC), an ATM cel | based

on PVC or PWghen the said equipment to be tested is CO equipment, the said test of activation
handshake in step B comprises:
15 B2]. setting activation parameters in the test board, and initiating a handshake
request with the test board;
B22. the tested equipment and the test board operating each other, both entering
a state of activation when mutually recognized standards for activation parameters are
met, acquiring actual activation parameters, and verifying whether an activation

20  function and related parameters of the tested equipment are normal.

When the said equipment to be tested is the CPE, the said test of ATM layer in
step B comprises:

B31. looping back a permanent virtual channel (PVC) or permanent virtual path
(PVP) to be tested in the DSL broadband service system;

25 B32. the tested equipment sending, by itself or controlled by the test board via an

embedded operation channel (EOC), an ATM cell based on PVC or PVP;

B33. the tested equipment deciding whether the channel between a loop-back
point and the CPE is normal according to whether the tested equipment receives the
ATM cell it has sent.



B33. the tested equi pnment deci di ng whether the channel between a | oop-back
point and the CPE is normal according to whether the tested equi pnent
receives the ATMcell it has sent. 4 PCT/ CN2004/ 000326 9Her0Re3%ai d

equi pnment to be tested is the CPE, the said test of ATMIlayer in step B
conprises: B41l. the test board sending to an upper |evel network in the DSL
broadband sWhen dke syjd eanipmentdadiertagedis theibFelthe sajghteshof AEMifyer in evel
network | c&ﬂ? jes0 B42. the test board receiving the ATMcell being

| ooped back via the upper level network; B43. the test board deciding

whet her a chBfhethe et weeard sendingprobac kppeiletel afedivofkhﬁ the PSIbesagadbarl nor mal
based on whether it receiv the cell being | ooped back. Preferably, the
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dynam ¢ host configuration protocol or the te equi pnent
suppor t i mgtwerki nt - t o- p0| nt protocol, P| ng initiated by the tested

(e pr et cPRBE eh B8R AR5 R et b B! o
conpri seshe bt Baddlis nbhBaltasdd &P&ﬁﬁh%ﬂ&%éﬁ%ﬂh@%l@ﬁemg [JpesBak. Or a nessage
of the nmedia access control (MAC) |ayer and sending the nessage to the

tested equi prrent via an enbedded operation channel (EOCC); B512. the tested
equi prrent c herefaraidy wiher Kaid te[st e shigle-bisiarehly tretonels sigetepi B mepﬂms recel ved

t he o) the S@ test board.via rrent
yot ath o TRE RSl I8 i ofeE "B £ INE S b R0 i BB R A nessage
sent wit mynmlcrmssecgﬂignmﬁn\pe@tocolqaﬁ@)ngqmethhedrste‘d iﬁﬁﬁe‘hﬁ%pbﬁﬁlgbeen sent
normal |y and whet her the content is correct to decide whether

conf i gur AOTBHC-RAME PLRTeEq oﬁméfm{tll"i@déﬁ’c@ﬁ Jedtert FOHPPEW: Sing ngfated; b theest ed

equi p”enttes@'bgarﬁoéﬂdeiﬂktraﬁgf Blcebffpiry). when the said tested equipment is the
CPE, the test of npélses

Preferably, the said test of ATM layer encapsulation protocol comprises,

15 B511. the test board constructing an IP message or a message of the media
access control (MAC) layer and sending the message to the tested equipment via an
embedded operation channel (EOC);

B512. the tested equipment checking whether it has received the message, if it
has received the message, reporting the message to the test board via a management

20  system of the tested equipment;

B513. the test board comparing the message sent with the message received,
deciding whether the message has been sent normally and whether the content is
correct to decide whether configuration and function of the encapsulation protocol of

the tested equipment are correct.

25 Preferably, when the said tested equipment is the CPE, the test of DHCP
comprises,
B621. the tested equipment, controlled by a management system of the CPE,
initiating to the test board a DHCP request;
B622. the test board assigning an IP address for the tested equipment and
30  checking whether what the tested equipment reports is the obtained IP address to

decide whether configuration and function of DHCP are correct.




B621. the tested equi pnent, controlled by a nmanagenent system of the CPE,
initiating to the test board a DHCP request; B622. the test board assigning
an | P address for the tested equi pment and 30 checki ngPYWHetAE{Gi R tat t he
tested equipnent reports is the obtained I P address to decide whether
configuratiop and function of DHCP are correct. 5 PCT/ CN2004/ 000326 \Wen
the said tesand§ai SieRestsds eapamens éh&hf‘pr%ﬁtequﬂﬁm’éeflﬁeﬁte tsst PEAPHCEonpr i ses,

B721. theg, Sibest board initiating to the tested equi pment a DHCP request;

B722. the t sted equi pnrent assigning an I P address for the test board, and

the 5 test B@Ar thecthgdormignitiaghger thekated dyaipnesit ammldrerq&mrts by itself is
ddress to deci de whet her canfi tion_and function of

t he obt ai ne
DHCP are co(rjll?’z& theofested  eqpipmenfAisigiing R dP addepss t Biicst 88trddargythepment
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supporting point-to-point protocol over or test of tested

equi prentaddigpplorderidg vwisiher codiguuition apd dermtioh of DB & cEtrmtr net (PPPCE).

When the said tested equi pnent |s CPE, the said test of tested equi pnent
rot t.he test

supporting | int C rlses

board as a ggrgeérblgu‘gg%Fltnl asﬁ tﬁft fotHESf‘ r‘?ﬂufﬁmﬁlﬁé‘ﬂﬁpom {otr?g?(ﬁ’iﬁtrl ng the
tested eguotpodtbmpsisé, 6hdseof teSteRROibindE RPHBEM g%ﬁﬁl’[@-ﬁooﬁi BERGRN ovdd B832.
the tested eqU| rrent accessing the test board by dialing in the node of

poi nt - t oY Qetoenst/or BeRal tasird emupmens arugpeRbing tReintrig-pei torplogeless  at

t he rvel ]agﬁg% ch process at the client; B834. the test board
deci ?ng Whet her cgn}?icﬁ'ration and function of poi nt-to- 20 point protocol

are correct by checking various states of the server and client. \Wen the
said tested Whanphenaid ss6d eguiprnentnis, CPBe tisaisaidt @sit op frestels b@dpmeui pment

supportin oj.nt-t.0- poi nt. protocol conprises, B931.configuring the tested
equi prrentsg)éfgor%\n%g?l{}" g tngtloPﬂldx’Bﬁ?Fﬁ? »t 0-poi nt protocol, and configuring

the test boapgh@orfigirifgthe 384PBOAHI R% RAG subPorBRl Point@b8&P brotocol,
and configuring the tested equipment as a client supporting point-to—point protocol;
15 B832. the tested equipment accessing the test board by dialing in the mode of
point-to-point protocol,
B833. the test board monitoring each process at the server as well as each
process at the client;
B834. the test board deciding whether configuration and function of point-to-

20  point protocol are correct by checking various states of the server and client.

When the said tested equipment is CO equipment, the said test of tested
equipment supporting point-to-point protocol comprises,

B931.configuring the tested equipment as a server supporting point-to-point
protocol, and configuring the test board as a client supporting point-to-point protocol;

25 B932. the test board accessing the tested equipment by dialing in the mode of

point-to-point protocol,

B933. the tested equipment monitoring each process at the server as well as each
process at the client and reporting the monitored states to the test board;

B934. the test board deciding whether configuration and function of point-to-

30  point protocol are correct by checking various states of the server and client.




25 B932. the test board accessing the tested equipnment by dialing in the
node of point-to-point protocol; B933. the tested equi pnent nonitoring
each process at the server as well as each process at FRECNPGEME26and
reporting the nonitored states to the test board; B934. the test board
deci di ng whet her confjguration and function of point-to- 30 point protocol
are correct W&‘eﬁﬁgﬁkﬁa tester; erlydpragntt issther CPRetheesajd teshd imitiasest Ping

PCT/ CN20Q440908326 Wen the said tested equipnment is the CPE, the said test
of initiated Pihg conprises, B 1041. the tested equi prent obtaining an IP
addr ess; B 1BI®]. thedettebequimaerd obssmingign I addaessenbedded oper ati on channel

| P par anet er ot t est ed equi pneni ; 1043,. the tested equi pnent
per f or ni ng al§’ Hﬁg% ee@%}et&ar‘fﬁém{l%gla gpgedgggé)gergﬁoq El%annpﬁPp%ﬁrgﬂ.gtp rs and
sendi Bg tt@%tegwéq‘ﬁgrh&tt he test board, which decides whether the IP [|ayer

is normal according to the test results. \Wen the said tested equi pment is
CO equi prmentBl1a43ethsdesded eptiproént iprifoinasingd Fngigst ditheesyhoastissseBod fhel. t he

t est board being configuted with.an |.P address; B.1142. the _test

equi pmsnrﬂgj ipééameﬁeds \9?5115 1%%53'&8%1&&3%&}}%@@}@@%@ qcpsles B"g“l"g}%ﬁ@re& to the
test boangier B dblhal adchbRlidedtthdRardsigr form ng a Ping test of the tested
equi pnent based on the 15 IP paraneters and obtaining test results, by

which the test board decides whether the |IP layer is normal. Wen the
tested equi phisR thessaihteseprquiprent i @Ot esgripresnt Aire said figst 0§ injtiate@PIES1. t he
test$g equi et obtaining an | P address; B 1252. the test board simlating
an F server to6 issue an I P address and FTP 20 paraneters to the tested
equi prment ; BB1RH3thettbxe bbadtbethgagufigured tvithnddidagsand downl oading files via
the sinmulate erver; B 1254. the test .board obtai ni ng upl oadi ng_and
downl oadi ng ]g]é&@s the, testr eq1151pment issuing via an embedded opergatlore channel
parameters to the test board;
B1143. the test board performing a Ping test of the tested equipment based on the
15  IP parameters and obtaining test results, by which the test board decides whether the

IP layer is normal.

When the tested equipment is the CPE, the said test of FTP comprises,

B1251. the tested equipment obtaining an IP address;

B1252. the test board simulating an FTP server to issue an IP address and FTP

20  parameters to the tested equipment;

B1253. the tested equipment uploading and downloading files via the simulated
server;

B1254. the test board obtaining uploading and downloading rates in the
simulating test and comparing them with actually activated rates to decide whether

. 25  service bandwidth of the subscriber is normal.

When the tested equipment is the CO equipment, the said test of FTP comprises,
B1351. the test board being configured with an IP address;
' B1352. the tested equipment simulating an FTP server to issue an IP address and
FTP parameters to the test board,;
30 B1353. the test board uploading and downloading files via the simulated server;




sinmulating test and conparing themw th actually activated rates to decide
whet her 25 service bandwi dth of the subscriber is normal. Wen the tested
equi pnent is the CO equi pnent, the said test of FTP conBfT/<&8040008261351, t he
test board being configured with an | P address; B1352. the tested equi pnent
sinmulating an_ FTP server to issue _an |IP address and FITP paraneters to the

test board; B&3¥13bs. testhboprds oblsprng uprading apd afrvrlesding daienginf thees vi a

t he si nul : : 6 . j ni ng

upl oadi ngﬁgﬁgt]%%%ﬁeiggcf Eﬁg/aﬁg%&ﬂ{ ‘%ﬁpﬁ% acsﬁ?a ﬁl'glﬂagttnlwngd {agegtto gér)l%aég\ggr%g% ng them
Wi t h t he sapticesahgwaith of/the edbscebass horntkdci de whet her  servi ce bandw dt h of
the subscriber is normal. The said disconnecting the equi pnent to be tested
fromthe equj[ﬁqznsaa?ﬁti's at the 5 other end in step A conprises, disconnecting

froma rel ay discarnesas fle gquipment %th?e@s%ﬁgér%ﬁhfuﬁﬂllﬁn?@f’ ahen the
tested eqyhdpr@Atin stpda lddgpPRbd ERBARLEHE Fronbh§ r@fay'imﬁ%%d@g%s begted Wth a

configured test board in 'step B conprises, connecting lay 1n the
equi prentothes ehé threwghedrelaiytin the tegbdyqupmentpandconfi gured test board. 10 Step

of connecting the relay.in.the equipnent to be tested with the relay on the
confi gur ed t%gtsa@o%)lnﬁe Bigpthy $4uip eﬁgt(} E“? évgidnw ﬂﬁu@ C@ﬁ%ﬁbﬁ‘?ﬁﬁfmt Saﬁgmt est ed
and the rsgdpa¥ coMpridddScdnsdtindOntethyCiaiReduipiderdtR6 be EstddnPimh a k€laPen tirst ed and
the test board wth a first ~ bus, respectively. The said first bus is an

ori gi nal d9uSgursdtesslgagd.connecting the relay in the equipment to be tested
with the relay on the 15 configured test board conprises, connecting the

equi nt to M i I qui pnent
to bgﬁfest ed?t@@gﬁ%@%ﬁ?tﬂ%ﬁ Pﬁeé{a&slp%{g%gﬁpl\%ﬁtﬁgg)% téieag%n %ﬁ% k{i# %é‘ﬁe t he

rel ay on dohfigires tesbbaerd compelsshoretrelaiy i tiet dquipridne td be sdstedrafd themiayd buses.
The said first bgs IS an Qri%iéanal . bus, and sai.d second bulsi@i)t‘sg a new one

th
20 cur r erfifi Y€ L5hPeat cearpectng e fayinment tq, }eateﬁgn@gfﬁqe&hoggiwg flect with
a port ofyykhespebiBhelP Ot daidaie: bush€ar 63 in%?ﬁ%.d and the port of the xDSL

board jointly sinulate CO or CPE equip This invention configures a

test board in advance, which can sinulate CO or
The said connecting the relay in the equipment to be tested with the relay on the

15  configured test board comprises, connecting the equipment to be tested with a first
bus through the relay in the equipment to be tested, connecting the test board with a
second bus through the relay on the test board, and short-circuiting the first and

second buses.

The said first bus is an original bus, and the said second bus is a new one

20  currently configured.

The said test board is configured to connect with a port of the xDSL board, and
the test board and the port of the xDSL board jointly simulate CO or CPE equipment.

This invention configures a test board in advance, which can simulate CO or

CPE. According to the method of this invention, first the external subscriber line

25  between CO and CPE is disconnected, then the test board simulating CO is connected
with CPE or the test board simulating CPE is connected with CO, and the line
activation test of xDSL, simulating test of the physical layer, and simulating tests of
high-hierarchy protocols are carried out for CPE or CO, respectively. Thus failures

can be analyzed and located easily and solutions are found quickly. In other words,

30  the method provided by this invention presents a solution to the test of digital



CPE. According to the method of this invention, first the external

subscri ber line 25 between CO and CPE is disconnected, then the test board
simulating COis connected wth CPE or the test board SfHNEHHOPG2CPE i s
connected with CO and the line activation test of xDSL, sinulating test

of the physical ] ayer, and,si ting tests of _high-hierarchy protocols
are carr isﬁ%scgg@r ;f‘%% @géogqtlo@@?%aggrﬁég]gqrm VOPIPN G %ﬁiWQXkeﬁﬁm%ﬂy ¥ anal yzed
and | ocat Ifﬁggsth' tions are found quickly. In other words, 30 the
met hod prlﬁ?ded %ép?ﬁ?%I?l@Ar?\genti on presents a solution to the test of
digital 8 PCT/CN2004/ 000326 subscriber lines and | ocation of failures

t her eof Bripfmsgginﬂi@nmnhednfawﬁgg%y and |owering the operation cost.
Brief Description of the Dramngs 5 Figure 1 is a schematic di agram whi ch

i 11 ustrates Bigayst 6d BeHelfutipr digfradl {vhidh ANk@AtBg ab@lshnbripanbapd: apd

nar r ow band t el econmuni cati ons services. Figure 2 i's a schematic which

i |1 ust r athEeviging both treadband aedrpaenwrband telespmphinicatippsssmtitesn. Figure 3 is the

mai n fl owchagt of,test j Figure.3A is . the fl hart of
activation ?%1 I%b%/tlsglgr?ﬁ*%?gﬁﬁg&@@ﬁﬂ%%ﬁersﬁgggcﬁes? e efnlb89\%e§“} t1 %ET M | ayer
test. Fidoventid® is the flowhart of test supporting PPPOA and PPPOCE by

simulating CQ. Figure 3Dis the flowhart of Ping test initiated by
subscri ber. Figgred igthemain flowaehag of festumieamhodgnet P test. Figure 4 is a

schengti ¢ Whiichreld 6 [ ' t 2 of this

i nvention. W{I;llblgﬁrree ASHiSJéé f}h‘gaﬁal n ﬁ%&oﬁzéﬁt%gf%g@ﬁaénbodi ment 2. Figure

5A is the flloguoledn isofie {iREctact afefMdayerest.. 20 Figure 5B is the flowchart

of ATM Il ayer_test, Fiqure 5C is_the flowhart of test supporting. PPPOA and

PPPCE by si niiB9Eiifg!s &E@Wég@ﬁ&ftqﬁt SHRPertEg FRPQAang KR Y SHHUlEPg ¢ est .
CO.

Figure 3D is the flowchart of Ping test initiated by subscriber.
15 Figure 3E is the flowchart of FTP test.
Figure 4 is a schematic which illustrates the CPE test in embodiment 2 of this
invention.
Figure 5 is the main flowchart of test in embodiment 2.
Figure 5A is the flowchart of CPE activation test.
20 Figure 5B is the flowchart of ATM layer test.
Figure 5C is the flowchart of test supporting PPPOA and PPPOE by simulating

remote end.
Figure 5D is the flowchart of FTP test.

Figure 6 is a schematic which illustrates the test board constructed by the service

25  board and CO.
Figures 7-12 are schematics which illustrate specific embodiments of this
invention where a test board simulating CO is connected with CPE or a test board

simulating CPE is connected with CO.

Embodiments of the Invention

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

accompanying drawings.




Figure 6 is a schematic which illustrates the test board constructed by the
service 25 board and CO Figures 7-12 are schematics which illustrate
specific enbodi nents of this invention where a test bo8fdCNPIH{IPBE6 ng CO i s
connected with CPE or a test board sinmulating CPE is connected with CO
Enbodi ments of the Invention 30 The present invention is hereinafter

descri bed i nASRFENg tieppodistasieptthis Biveréon, aclegrard isrgredoaligurgs forg

PCT/ CN20 3 f_thi vent.i a test board
is pre- cg#ﬂgg‘r‘ﬁ% t{}%ﬁ%g llnrﬁegaﬁ{% gi \Q‘h ’S%nl‘dl éroa{i‘b ﬁlg teé%ﬁ‘glsgﬁtg% ng

f ai | ur es,(Basilisaohfigadh an thet test thiongl fSymliﬁtm(g@'(Sbr CpEconfigured on the test
board for simulating CO or CPE. Enbodinent 1. 5 In this enbodi nent, a test
board is cozé%g ed ti) sinmulate CO The test board replaces the simulated
CO, connect ‘EFI’@?E and carries out such operations as setting and
obtaining activation paraneters, performance statistics, warning

statistics, mo@iseghbsimbie a%é’t'%@&d f%fcotnlﬁ'gﬁl%'aocbckui’lﬁfa%éeéO e absk BYadPE and

checki ng whet her the exteérnal subscriber Iine works normal I'y. Through the
t est boareplacssthe atrmﬂgted&,@,sc@meq_t@ veigh CPIaned carrtks ATk shiely epereigdrls gshannel |

tests of a rotocol for - Ethernet/|lP, tests of P| ng,

si mul at i nggl%{l%%ﬁ& g?ﬁ%&v 10’?—’5%6 %/pghfang?%lsﬁlﬁwd WeERE tgtfi ¥$p servers
can be caltugi®ahes arrdal o theEhdly viahiRs SRIchiifpEPOf akPBhéthehg *RBMLL @fes bearing
CPE. This enbodi nent i s now described by an exanple using the ADSL board as

the 15 xptsrnad spbsceibembing works noonalkef Eirough megﬁqsteboztrchrsem;ﬂagng ¢es, oft he
swi t qbov%{al I%ye(f nrdI %ggflﬁsyep%eﬁ rb%a&?etl V\‘%'é& ﬂm%ﬂga%ts%lgﬁo& E}g toco‘cl %or

admnlstra ervice via a eentrol 52F9D l'i ne
SWi t Chov@‘themétrIthe(sfsaffePlhg,dsmmldmﬁg&bswa ePPax\ bePRPDE, 6FPmd sumﬂatﬁfgonnect ed
fromthe CO port to which it connected and instead is connected to the 20
si mul at e&e%og(;ﬂl) SHVEReCHehE coBdictrd Ihas BTETHY haschigs doaPd #dml at es
the propgpm g@gsr@eta gppf CO to make tests and diagnosis as well as

simul ati ng tpests o hysi cal

This embodiment is now described by an example using the ADSL board as the
15  xDSL service board in CO.

Refer to Figure 2 and Figure 3, the switchover is carried out by the network
management or the hosts administrating the ADSL service via a control relay or -
subscriber line switchover matrix (referred to hereinafter as relay). CPE is
disconnected from the CO port to which it connected and instead is connected to the

20  simulated CO port on the test board. Then BTS on the test board simulates the proper
operations of CO to make tests and diagnosis as well as simulating tests of physical
layer and protocol layer for the external subscriber lines and CPE. The process of the

test board simulating CO is described in detail as follows.

A. Test of activation handshake process of CO, referring to the flowchart of
25  Figure 3A.

By switchover of the relay, CPE is connected with the simulated CO interface on
the test board. The activation parameters of ADSL in line are set and obtained with
the definitions in relevant sections of RFC2662 MIB. The primary activation
parameters include: line operating mode, channel mode, delay of upstream and

- 30 downstream interleaving channel (or interleaving degree of upstream and

10




| ayer and protocol |ayer for the external subscriber |ines and CPE. The
process of the test board sinmulating COis described in detail as foll ows.
A. Test of activation handshake process of CO referrin§CYePHEBowchar t
of 25 Figure 3A. By switchover of the relay, CPE is connected with the
simulated COinterface on the test board. The activation paraneters of
ADSL i n |dom@stsas)s & e imeissynaicii fpripsticant jsad demnsireans ad imeximpa 2

sections o i@ﬁg%. e i ti o) er.s. inecl . line
operat i néﬂlfrnm e, g‘%ér?ne&“rr%@e%%%%%% U%%s{(?%{eca?nh%ﬁ%@gﬂ olvsvnSn%l{turIa fe\eéliln{g’e

i nt er | ea\GRY thdmathaetvo (sates iopératel el iofgr degidem the athsition paraateterd Get on

PCT/ CN2004/ 000326_ dgwnstrean), target. noise margin for upstream and

downst r edh§ teé?hfa%ﬁ?tﬁ%%?tagﬂth eﬁ‘f%%?ﬁﬁﬁuﬁ’éﬁe%ta%ﬁw%’s@? gapdadooipstivdid®eam and
etc. The papds hStd Rkt d [ i e each
ot her Esrba ed onatéglgltgagﬁ I\%‘%gl[gine%ggfpgnr%gg%b}té E}?%ocﬁlﬁ?tp hl\e%ﬁltezésf??%o%?g?@%nf ter

t hat, botdanehet ebtainieé. danwhiledpatfatanehetatistios, staamogrstgisoés, settingadf on 5

par amet er ally recogni ze r t.. finall t actu paraneters for
Pt et e bt SRR AShe FrdRbvas idicntan bR Tad ety BN 1
stati sti qnctRal bf OPEInd thé c@s&aAlyIstivaldd Pafedi s, tndRam iR ok BF ashpds,
verification of the actually activated functions of CPE and the currently

act i vat edaple sasied ost foz e exsterntlrabsaibeniing, laed fiermost appropuate settingtofout f or

the external subscriber |ine. and.th st .appropriate settings of 10
act i igti c?ﬁﬁ}')a&lroﬁﬁgfag}egeréﬁ?{‘ beotippsd toéghe?%weg ﬁ‘gbpsf@g?ré ®subscriber line. B.
Test of ATM | ayer, referring to the flowhart of Figure 3B. The ATM | ayer

test can be BATdst 60ATM lah@r réfEtEnpid dle fiGvcheR@8BRAre/3B  ADSL/ SHDSL based on
ATM t echni que. The test of ATM connected with the operation, admnistration

and mai nt enance 5 (OAM | ayer can be carried qut for the servjces
confi gured iﬂh lM °f degt %@arbﬁ FEEp WHclor 6PE walch 5 acesseedhdfarmnent

vi rtual q@gg,gmﬁvgse@{)ngqrm;qtugjrtual path (PVP) to be tested. CPE
sends, by itself or controlled by the test board via an enbedded operation

channel (EQCC), a PVC-based ATMcell, and then receives the cell. CPE
deci des whet Reg testhel 8hlhepeinepied wegthnthietoparation hasiministratieraard! meinkenanes mal | y

20 aggor (%b[lx%i ?ay\é\{l:I ggnhger ceizr}iecrl St ifcyre[ﬁe tsgr%iclgé/%or?t‘leglulre(i E)n I&’% sﬁlre]ttést board
loops back to itself via the permanent virtual channel (PVC) or permanent virtual path
(PVP) to be tested. CPE sends, by itself or controlled by the test board via an
embedded operation channel (EOC), a PVC-based ATM cell, and then receives the
cell. CPE decides whether the channel between it and the test board works normally

20  according to whether it receives the PVC cell it has sent.

Under the condition that it is sure nothing is wrong with the CO and CPE cell
layer that is simulated, constructed ATM cells can be sent by the test board itself, not
via CPE, to upper layer network of DSL broadband service system. The cell loops
back via the upper layer network and is received by the test board, which will,

25  according to whether it receives the PVC cell it has sent, decide whether the channel
between the loop-back point in the upper layer network and the test board is normal

and where the broken point for abnormal loop-back is located.

The ATM layer test includes the test of F4/F5 OAM, which primarily is loop-
back test and continuity check, so as to ensure the upper layer network as well as the

30  configuration and function of the ATM layer at CPE are normal. Usually, CPE is

11



Under the condition that it is sure nothing is wong with the CO and CPE

cell layer that is sinmulated, constructed ATMcells can be sent by the
test board itself, not via CPE, to upper |ayer networ k?OfB%°¥iBEadband
service system The cell |oops back via the upper layer network and is

recei ved by_.the,test board, which will, 2 ccordi to_whether it receives
the PVC &QT\{ igyred Ha SupRerf ,tgﬁe‘?t“&éetﬁmjt/ ﬁérogﬁg &‘ﬁaﬁ‘f'@g. Opd v@istrtioRels| oop- back
poi nt i n ihiRgtcdBRYWe &ﬁ%ﬁr&‘«ﬁﬁ}’i@%&&s%@%e’[ %rarti%ﬁtareb&ﬁ‘{cjﬂe 1 effor mal and where

t he broken point for abnormal |oop-back 1s |ocated. e ATM | ayer test

includes the test of F4/F5 OAM which primarily is |oop- back test and
continuity chediulatingsests of higlshicearchyepratmoels. | ayer network as wel|l as the 30
configuration and function of the ATM | ayer at CPE are nornmal. Usually, CPE

is 11 PCT/ / 326, figured to support .the conplete F4/F M the
Fa/ 75 0aM opad aleart it A e e PR Ry B TR ErcalitoE R the

oper afi onwldgle inhicaisee did PEVSL/SADSI Brdedt dnn @ TV F¢nRfuchTHE tékt &oardCRY
protocols. (1) The test of ATM | ayer encapsul ati on protocol nmay be carried
out for GPEélg‘BerheiEO%C@@%op VIR AADHI3BEIM SR/ DR dspennding toachsi que. The

t est boarcgnﬁ@rﬁtg&lfsi g ;ﬁed Jst, %P&dearg&ggrgf%ggysge&n' ACPAS 38 1483 R, FRPOA

dependi ng ont configurations o roadband servi ce system and
CPE. The cbestuctscar P mesagd otied MAG-1hfer messagendrseads WRCOPRy®hichegiiage and
sends it ho CPE which will check whether it receives _the message. If

r ecei vi n§eFevhrtha dhreceivesthgimassagep Hirecaiving ghepmesspge, (St WHbrpartwhioc h
compapes st FRRRAIMnd B hREELRANTRRI8AR dtmERELAR gothRt her 1 he
nmessage has been sent nor ly an etffer the content Is CTorrect. In this
way, t he vdetifer thermagssage has deérusent nomadly aed edipthet tieicontept stconredt. ifthiSPE can be

checked. (2),.Test.of DHCP. CP server i.s configu in the test board
and s DAY, RS TR AT RS ogroE APl Prpfeo de P 68t o QBHR bl 5 CPE ¢ o
initiate a DHCP 15 request and the DHCP server configured in the test board

assigns an |®) ader&IsHERr A IGAEP sERRR 1§ benfpardd BUhetdsPBoaltnf WNoticen of DHCP
can be checked according to whether CPE has acquired an |P address. (3)

Test of PhBrasdylarig Ofie Eferthe fryt boardi euirels3CPE Tieinitiste abdHFE

51 M 3t eSedhof I hIDRED $efveP Bohildrd in the I blofrd®RfehYh 3P dallreSRor T TSt
CPE. Then the configuration and function of DHCP can be checked according to
whether CPE has acquired an IP address.

(3) Test of PPPOA or/and PPPOE, referring to Figure 3C. The test board

simulates a PPPOA/OE server and a PPP client is configured in CPE. The test board

20  controls, via EOC, CPE to access by dialing in the PPPOE or PPPOA mode and CPE

reports each process of the PPP client to the test board. The test board acquires PPP

packets and makes analysis of the packets as well as the data link parameters

negotiated during the Link Control Protocol (LCP) and the Network Control Protocol

(NCP), such as size of a PPP packet, authentication protocol used, head compressing

25  options and etc. The test board also decides whether the configuration and function of
PPP works normally by checking the negotiated states of CPE and the test board.

When CPE supports PPPOA, PPPOA will be adopted to make the simulating
tests; when CPE supports PPPOE, PPPOE will be adopted to make the simulating

tests.

12




20 controls, via EOC, CPE to access by dialing in the PPPOE or PPPOA node
and CPE reports each process of the PPP client to the test board. The test
board acquires PPP packets and makes anal ysis of the pBEKERYP+4Y3%kel | as
the data link paraneters negotiated during the Link Control Protocol (LCP)

and the Network Control Protocol (NCP), such as size of a PPP packet,
aut henti cat i@n Tﬁ?tdlf&l@g njeted by &F. eofepingsioi Figuesyph firePRabiais@n The t est

b d al P Kk
normal 1y Dy ERECHT wih B DGR MR LR 3ppb B OR R it BEEE G Wen
CPE suppaeids @BRipﬁatemP@ﬁxameﬂefs e BOOpt@drdoCREKS ke 6Pﬁig|ta§tlﬂigthet ests;

when CPE s orts PPPOE, PPPCE will be adopted to make the simul ating
t ests. C#’F@’(IZ@GE? %b@%d’(%)d eguire fVipthsgnppagemsiictystsin ePEPEr Bxerring to

Figure 3@e5uﬁ§ to?'ihe@ﬂé%%& ?ép@?te@@%r dPE %jWe oar Qé’ m‘é@s)ég@gerpﬂ P bad tigal |y

configured IP, he test sends appropriate 1P
par amet emsesyagg ré&f@B;edc dhn test aCPEHs¢ deaiddsevizetiRirige IPelayerfvoorks hemaHy®yser ver of

the test board, and res, via e nagenent system of CPE, the 5
results 6?1(%8%B}%@S%@%?'l’%ﬁsﬁtaew@ygé@ € rglI %Fhe nessage sent by CPE

and the nmnessage received. The test board al so deci des whether the IP |ayer

wor ks nor mal (sy Iiayco Y188 bl ehd RStbd2d OA &l OPE (B&insAGCH sideksty t he
recei ved nessa (5) Test of Ping initiated by the test board: After CPE

obt ai ns mywﬁ GPeggtlcz@yly opafigwed DHCPR, PR, ar EOK, Ithe t@@mbqagdjmaes PPingr PPP, or
ECC, 1bhe té !? :lyabg(g:ﬁgsthg Illgl Q(girg‘s% %cg%{rﬁg f T}g:Plt:'e < énatcc%g I 5) ddr €ss

acquired. accor rress st board

and the @E&sagemnubﬁtﬁm&stalgﬁr@amltﬂee@mém@ld fhb@ag@&@umm thesystem
makes analysis of the results of the Ping test to decide whether the IP

| ayer wo ASPAZAMeRt sygymrapkeppnatysis of dhe Fospliy of sharPipgriestato; desfdeer CPE

obt ai ns of DHCP, statically configured IP, or PPP,
or ECC, t eeh%%é?%ngé%d Ogtnés the function of an FTP server and issues

the | P address and FTP pararret ers (any subscriber's nane and password) of
the FTP ser vi@ Tsi;tmfIFé[tPedefbxyingheFig]set 3boaAfdr CEEBbtaimd anPsadangts dgweyoads FTP

st MR TRsSSh ST o5, Pl BephE bR ekt pEARY e AT
function of an FTP server and issues the IP address and FTP parameters (any :

subscriber’s name and password) of the FTP server simulated by the test board. CPE

uploads and downloads FTP files from the FTP server simulated by the test board in

BINARY and ASCII modes through the FTP client configured in CPE. The test board

20  acquires the upload and download rates of the simulating tests, compares them with

the actual activated rates of upload and download, and check whether the upload and

download rates of the simulating tests are matched with the currently activated rates

and whether the subscriber’s service bandwidth is normal.
Embodiment 2:

25 In this embodiment, a test board is configured to simulate CPE. The test board

| replaces the simulated CPE, connects with CO, and carries out such operations as
activation, submission of activation parameters, performance statistics, warning
submission, detecting arrival of threshold values, locating CO and checking whether

the external subscriber line works normally. Through the test board, simulating tests

30  of the cell layer and ATM layer channel, tests of ATM encapsulation protocol for
Ethernet/IP, tests of Ping, simulating tests of PPPOA or PPPOE, and/or simulating
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20 acquires the upload and downl oad rates of the sinulating tests, conpares
themw th the actual activated rates of upload and downl oad, and check
whet her the upload and downl oad rates of the sinulati nfCY@RPY0PE mat ched
with the currently activated rates and whether the subscriber’'s service
bandwi dth is pnormal . Enbodinment 2: 25 In this enbodinment, a test board is
conf i gur d8fts of KIhdpynleadpm bykenstastedisad iritiated 5p a8 ée venify the eftingseef CPE,
connect s u\re;bgﬂagpmm.car ries out such operations as activation,

subm ssi on of activation paranmeters, perfornmance statistics, warning

subm ssion, detecting arrival of threshold values, locating CO and checking
whet her  t heTlex eerbodiment xsdeschibed béloe ok sxaimplealsing. thd NI0SIQ bobrddeast est

board, sipulatjng tests 30 the cell layer and ATM | ayer channel, tests
of ATM e g%’b@%x*é&i‘”&ﬁ%ﬁ?r&%gﬁ for Ethernet/IP, tests of Ping, sinulating
tests of PPPOA or PPPOE, and/or simulating 13 PCT/ CN2004/ 000326 tests of

FTP dewnl oadr éRfineao ¢ qupHgdo@Rd, kY dvhigh6frSO c@fied QuV 6y Hevndhgrkset ti ngs
of upper |ayer network. This enbodinent is described below by an exanpl e

usi ng t hénmpgimesapy hests tadminipisatingerthe cADSbarsdrvice G BlaRef CPENG to

Figure 4 I.our , w.tch .i.s carried o t.ne. ne Kk
mnagemesreqpioRRl foitnd £, it SRECELis Apel Llrfbriel e Be SRS B

di sconnegbttdorf thertedt @afdOTes BTROA tkéekSbodns kRadated prset 8ferhBordshndsi nul at ed
CPE port on the test board. Then BTS on the test board sinul ates proper

oper at i on&tHAICPE eiidsmalees sppulating testskefsphyrisl laverrgdinsstosolopygps theal | ayer
and ot : -1 he 1.0 r i | The process
ot 0 axfrmdl SHBlerb e bt et O B R W 8P AL RS b S Pl RS IS P
Test of alesdribad irodetiibadifotiawe. process of CPE, referring to Figure 5A. By
swi tchover of the relay, the actual COis connected with the sinulated CPE

interface on,the test. board. .The acti vat] paraneters of ADSL are set and
obt ai ned. 15A"I'ﬁee5t Bf?#ﬂ?%%ﬁ?ﬁ?@?cﬁ%%ﬁ%]%F%{eﬁ%Itﬂ 8ureefi vati on node,
transmtting gain and receiving gain of CPE, deviation of target noise
margin,  and BRYwRHBvEL P8k refayPile acRRI COPRGonMEtEPRRBGhE SehuMitd e act ual

service port of CO the BTS sinulates CPE

interface on the test board. The activation parameters of ADSL are set and obtained.

15 The primary activation parameters include: activation mode, transmitting gain and
receiving gain of CPE, deviation of target noise margin, and maximum number of bit
per tone. By connecting with the actual service port of CO, the BTS simulates CPE
and initiates a handshake request. Then both CO and the BTS of the test board operate
each other and enter the activated state when the standards of activation parameters

20  mutually recognized are met, and the actual parameters for activation are obtained
from the test board and reported so that the activation function of the actual CO port is
checked.

B. Simulating tests of high-hierarchy protocols

(1) Referring to Figure 5B, the test of ATM layer encapsulation protocol may be

25 carried out for CO accessed via ADSL/SHDSL based on ATM technique. The test
board is configured in the proper mode of IPoA/1483B/1483R/PPPoA depending on

the configurations of the DSL broadband service system and CO. The test board
constructs an IP message or an MAC-layer message and sends it to the CO side, i.e.

the equipment terminating ATM layer at the CO side, for example, BAS set in

30 DSLAM. The CO side checks whether it receives the message, if yes, reports the

14




and initiates a handshake request. Then both CO and the BTS of the test
board operate each other and enter the activated state when the standards
of activation paraneters 20 nutually recogni zed are net PCEAGOHIE3%ct ual
paranmeters for activation are obtained fromthe test board and reported so
that the activation function of the actual CO port is checked. B.

Si mul at i ﬁ@csﬁf’e&@ttg thy test bowrd whigh @ﬁylparﬁéﬁhﬁc@pgsagqyorﬁeﬂepd ihgdapcEdilir e 5B,

the test ¢ t oPi& Y, C t for CO
accessed VI gé%%g ?%ﬁqﬁgﬁ ﬁasggé(gnsll%‘? n‘lsaicl]et}fe@r qlg%?sg%%e %{) egﬁlissﬁ{

confi gur emirmadl}t Iamd pricatesr the dentdnt I1P@61ré&8313/tﬂ;ﬂ8®&§7 PlRodordignenidh ngpdon  t he
configurations t he DSL broadband service systemand CO The test board
const r uctiénckigno eﬁ’f@@%"e{%}é‘md?m@ﬁo @q @ stdefss e ghecked sends it to the CO

side, i.e. the equipnent termnating ATM | ayer at the CO side, for

exanpke, BAS(2§ bstiof DHCPSA AICP REefR é&rﬂ%uféﬁ%kt%%%&% THe £GGEhYES the

nessage, if yes, reports the 14 PCI/ CN20 nessage to the test
board, V\mwstsdlrmﬁHé‘é’ teineer e w200 sodenfor A dP addnes‘s ddwgmmes vhettbst resuft nessage

reported 0] the ci de whet her .t n sent

nor mal | 8%05 é‘fcﬁg b?'ﬂgecg%‘ﬁf it IACEHEL: e‘fl ﬁ%ﬁ ec? éguﬁ%‘r?ﬁ guration
y

and f unchi ihcibn 6NDATTW et dr ANtHRICD §idelis Rrmlahe CO side can be checked. 5

(2) Test of DHCP: A DHCP client is configured in the test board. The test

board requests the DHCP server at the CO side for an | P address,

det er mi nes tHe Teglspf PBBQA{ Or/g@CBPBpﬁg referringetooBigaiens@: Fhe rtess Hoa E‘n@
CP
accongi Ngbyrges b WEﬁk‘E‘r@fﬁé}chct%Q% ECRRY Ain B0 pledIIORD: BppORCP Server

I S nornal err|ngto
Fi gur e 5@odeh€Ct mehiths@ach poceskGind Gidié gﬂﬂeop}m tliend aRPrepokts @dm adcheaccessed
to CO by di n the PPPOE or PPPOA no CO nonitors_each process and

state of OﬁBP ¢ feghpoasdh goquatss PEE Haﬁ]é%? f”é)d mrkes anadysisRfzihe packets dsest board
acquires \Pe!ﬂpaspﬁgiﬁ%aslnﬁ@ aﬂgﬁi fers ﬁ?‘klﬁ bSueigihe & hi%ol%roto ‘Q?{gpcg’lf) the data

| i nk paraneters neg otla uri e Link~Contro rotoco and the
Net wor k @odltthedﬂetmod{ Gomirol(Hnﬁll@):ol NG, ash s Bize ofa@PPmaclmMe,ntwatlon

auth ticatio rofocol used, head ssing optjons,..and efc. The
ost TBoabior 55 R T RETHE: OPtORS 40041 AL ST BRm A5 ARside) BROBRT pp
wor ks norg@kdnfidayatioRests RBcESE oP 8PP 88 hormally by checking the negotiated

states of CO and the test board.

(4) Test of Ping initiated by the test board: After obtaining an IP address by way

of DHCP, statically configured IP, or PPP, or EOC, the test board makes a Ping test

20  for the CO of the IP address acquired. The test board makes analysis of the results of
the Ping test as well as the messages sent and received so as to decide whether the IP

layer works normally.

(5) Test of FTP, referring to Figure 5D: After an IP address is obtained by way

of DHCP, statically configured IP, or PPP, the DSLAM management channel controls

25  the test board, and CO issues the IP address of FTP server and FTP parameters, for
instance, the subscriber’s name and password to the test board. The test board uploads

and downloads FTP files from the FTP server in CO in BINARY and ASCII modes
through the FTP client configured in it. The test board acquires the upload and
download rates of the simulating tests, compares them with the actual activation

30  parameters as well as the rates of upload and download, and checks whether the
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states of CO and the test board. (4) Test of Ping initiated by the test
board: After obtaining an | P address by way of DHCP, statically configured
IP, or PPP, or EOC, the test board nakes a Ping test 20P¢WN2PHERD of t he

| P address acquired. The test board nakes analysis of the results of the
Ping test as well as the rressaags sent and received so as to deci de whet her

the | P Mgiped andrdavierdreatesy of )Sltréléqtln@ftegtq'pre passcbed i igh tlee Fgantey 5D
Af t | fi d IP,
or  prp, e BRIt S GRLPO SRt serfe Pt SafiShodB 10275 2o o

i ssues the I P address of FTP server and FTP paraneters, for instance, the
subscri ber' sAliaomghantbodasamot dnd @ rhérgioned tbdveaurel destiibed by takirgaADSiLpl oads
and downl oads FTP fi Ies fromt TP server. in CO i n. BI NARY. and ASCl | nodes
t hrough £h&YEFEORIE; ﬁfne&‘ﬁ?ﬁﬁrﬁﬁgsﬁg fhis fnventign sapplisble @ stpyliipeisishe upl oad
and slowf ﬁ@%&&;ﬂ&&%@bﬁ@s@t bPati6H RindSOTRY 6F phiA8da Waydd drfae act ual
activation paranéters as well as the rates of upl ogd and downl oad, and
checks V\heitl‘}’vélpntl'f@e ql&rﬁcﬁrdmﬁm ca3rccandictad inrlthedwithl thadppedpeigteof t he

ohot her  CHEGRiT: BPok SEEr otk sl bR ek S B RSB S Bo01 men s

1 and 2 reRbkoaedriBaPNe REScdBSdifep@d by taking ADSL as an exanple, the
nmet hod provided by this invention is applicable to sinulating tests 5 of

hi gh- hi erarchy protocols of DSL of various kinds. Tests of physical |ayer

and act i vatipombogdimesth dang 2nihe test bpmd léaﬁewt@@wa@@tb@ard H qangdsofiet h t he
appr qpr i Q%ﬁlze&%%ggreaé o'Wt SintE] r@%f@‘/vt‘% gln]t@ L:éhtkﬁ ér%cQ'b%Qr hi efafChy

prot ocol Tayers are f same a des se e AT NERt S,

enbodi nennhd niananﬁhtﬁ)l bolel dfeD. A@aﬂaﬁnl;s)rtaofaﬁaammww@daed baabelusddt can
al so be 10 rugal i zed, _however, as sh in Figur y coordi natjon

bet ween FOSMWaE G &hije LiE %ﬁ‘i‘oberﬁcﬁss%hﬁﬂeﬂ é?*lgd 6‘?’“@3@"6‘;6\0%’@45{3@11& port of
the XDSL@eWhERuPRL L8 S Athe dival F offR ¥iporks GRmEaDshe

accessed by thé control swi t chover o is way, such tests
as that Gérvﬁdeebdamceambb|im®ie|nmmtqda|‘1“é1ﬂestmnmtmg tqmorotfilREl cambexElﬂtzedsb@/r vi ce

b b ted,. Th | t .of be reali db 15
c(r)g;??ﬁgnaea%ﬁégg{:ﬁﬂesﬁv%n%ﬁi%t%h%nﬁ&eh’g@%%%%% Waeg 05& # @R PREO y

control  board while the simulating tests of high-hierarchy protocols are all carried out on the

main control board, and the testing principles thereof are the same as in embodiments
I and 2.

When the test board in this invention is used to simulate CO, it may also be
20  configured in the same way as the DSLAM unit of the simulated CO so as to replace
the DSLAM unit thereof to test the activation handshake with CPE, thus deciding
whether the DSLAM unit of that CO has a failure. In this case, the test board may be a
pre-configured test board specially used for the DSLAM unit in the simulated CO, or
may be a broadband equipment in other COs. A DSLAM unit is the smallest element

25  which can activate a handshake process in DSLAM.

When the test board in this invention is used to simulate CPE, it may be
configured in the same way as the simulated CPE so as to replace CPE to test the
activation handshake with CO, thus deciding whether anything is wrong with a
terminal unit in CPE. In this case, the test board may be a pre-configured test board

30  specially used to simulate CPE, or may be other CPE.
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board while the sinulating tests of high-hierarchy protocols are all
carried out on the main control board, and the testi ngbgi nciPI es t hereof
are the sane as in enbodinents | and 2. Wen the test ANAOH RO S
invention is used to simulate CO it may also be 20 configured in the sane

way as the DSLAM,unit of the simulated CO so as to replace the DSLAM unit
thereof to t@steimplementalignof {hisdavatiareit s necesey to Hissomssi E0ngomwhet her

the DSLA'\‘EPE‘%% Hef st Bhc R Pécc%m%@tﬁﬂél’glﬁ-teét ’Bo&%ﬁ st %@MW@%E*’&?” d may

be a pre-configured test board spe 'y use uni't in the
si mul at eccofii@ctiog themyesbebaardr dmdbaing E€RE pitntCON TiehentifeOproddsDIIFAM uni t

is the snallest .element 25 whjch can acfivate a handshake process in
DSLAM vﬁ%‘fo’_ﬁwﬁf’%ﬁggb@a%cqoﬁ Bhf (i?fﬁ?)ﬂé‘ﬁ{ ibéi_rfnP@su%ngP?%yé' g%mf%ﬁ?‘@mépa it
may be  caiHolfhedark BitddGo FRIFILEME FDcdsh o &sPalHRESk: @Bﬁfr%ﬁ G Bk {?gfl ace

CPE to test the activation handshake with CO thus decidi ng e?
anyt hi ng dognegtingghenitesh tward einmilatilg (81 withnCEBPEor conttehfisg ¢las éest bhardt est

board may.b -caopfigured test board 30 specially used to sinulate
CPE, or ﬁé{?‘%ﬁﬁn&ﬁ@vﬁjﬂ%@ 16 PCT/ CN2004/ 000326 In the inpl enentation of

this invention, it is necessary to disconnect COfrom CPE in the first
pl ace bef or eEmbadierht g t he test board sinmulating COwth CPE or
connecting the test board simulating CPE with CO The entire process of

di sconnection and connection is inplenmented by neans of relays. The
fol | owing 5 hEhFiguEs & Bietresiisty oggel Bue 1tiRaa PSbclreadhsnd §pwissnnect i ng

2
CO frgm i t : Layl-at i - W E or
connelgti n ngﬁgﬁggﬁtnoggglﬁﬁhgﬁgﬁl a iokg%gﬁga\%l&%@%a f@%%ﬁf rgr:egﬁ%\kglgy shown
i n Fi gur end conrtveted te fiestxsernalisgbseaibeBite sb ais o aorBStt witlo askdiasrdCEeonvCOe 10
system Under_ nornmal condjtions, or. CPE.i i sconnected fromBus 1 via
Rgl ay F aﬂaﬁé}jﬁ?ﬁggﬁéﬁgﬂ%glﬁﬁ%%@%g} %%_ﬁsvd‘i‘ iﬁgy iilﬁé)rg"é g sopRect nect with
anot her  GRE boardSRhulithl €4 B! & CRIOB £ dohndliSORREELAH stéfé&%ug%@ﬁ vi a

Relay E. In order to connect the test board sinulating t he CPE or
t o conneovith the G@sRelip HrandReatayt BtvwilppORE respdchivelyeREBy FRébepnéctathe Rel ay E

Wl lgper@(r) St ﬁ’%pﬁgrhltﬁg lst\(bscrlzi\)gérq}/nelzangl c%%ger:]crt]se ﬁltessu%shc%ber line to Bus 1 while
Relay E connects the test board to Bus 1, thus replacing the current CO or CPE, that is,
the test board simulating that CO or CPE is connected with another CPE or CO.

Embodiment 4:

As shown in Figure 8, there exists original Bus 1 in a DSL broadband service
20 system while new Bus 3 and a single board having the function of short-circuiting Bus
1 and Bus 3 are configured by this invention. Under normal conditions, CO or CPE
disconnects from Bus 3 via Relay F and connects to the external subscriber line,
accordingly connecting with another CPE or CO while the test board disconnects
from Bus 1 via Relay E. In order to connect the test board simulating CO with the
25  CPE or to connect the test board simulating CPE with the CO, Relay F and Relay E
will operate respectively. Relay F disconnects the CO or CPE from the subscriber line
and connects the subscriber line to Bus 3 while Relay E connects the test board to Bus
1. As the single board short-circuits Bus 1 and Bus 3, the current CO or CPE is
replaced, that is, the test board simulating that CO or CPE is connected with another

30 CPEorCO.

Embodiment 5;
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15 CO or CPE fromthe subscriber |ine and connects the subscriber line to
Bus 1 while Relay E connects the test board to Bus 1, thus replacing the
current COor CPE, that is, the test board sinulating PRATNEHNE26CPE | s
connected with another CPE or CO Enbodiment 4: As shown in Figure 8, there

exists original, Bus,1in a ]I%gL br.oadband _service 20 si/stem whi |l e new Bus 3
and a si ngl eAHVE WRiEWE % Hers eristiorignad Bustsdr andd ascwell aywysipgls bearghd Bus 3

are conf i}ﬁvfng%@ruﬂchbﬁ of %&g&#g{;tml_é}ﬁqg N BABR 2 GPAHT BR8dbH Bfvidk E

di sconnects from Bus 3 via and connects to the external subscriber
line, acyseni Ahe pingtnbersd ishgrtwirthitsaBot hend@RE rUSder woithel tdidittomst boar d

di sconne f s 1 via.Rel . In_order tao connect the test board
si mul at i %Sc% P aianods et opty cEI KEnRel ¥ Aol e P dthi wivael ng CcPE
Wi th she sGhicribel Be, Be@R@nBS! @¥n&etin®iwith Qrﬁﬁﬁﬁ't@fl’lf le@@g\h Nelnt e fody F

di sconnects the CO or CP rom the subscriber 1ine connects the

subscr i belischhmgsts orBBNSP viaRetayRe| lnyrderdo nomersthe test beatl shoaatng 60Bus 1.

'S ' Fep abByfed O B e bt ot Sumwaitss FE Winbia oReiape #d © T
connect eRaMyt B ailDboperte RBpéetilel9! Refdy ErdsubnA® thy CO7 oPCHECHRD 000326 As

shown in Figure 9, there exist original Buses 1 and 2 as well as a single
board ha&ubsegibemlneg andceanapcty thestubperiber lineite Bug 1 BukilelR elay EBwpsngets thea DSL

Onder Dnor PO iERLTAAS He ol Bodbd kR ludt B oG B e GYBorePy £'3na

connect s dr CHEE r@)icet bt i5, thelRSCHdRE Eintdlitthe (BAD di TBEMs 66HHReRE With W t h
anot her CPE or CO while the test board disconnects fromBus 2 via Relay E.

I'n order 28thgbRRESr GChe test board sinulating CO with the CPE or to
connect the test board sinulating CPE with the CO Relay F and Relay E

wi || operategteshaehigely. Relay F disconnects the CO or CPE fromthe
subscri ber line and connects the subscriber line to Bus 1 while Relay E
connects the 10 test board to Bus 2. As the single board short-circuits Bus
1 and Bus 2,As HeoveuinrléigereG0, there i originag Buad edd Bukatiniad)Sk headbatd boar d

si mu llgt i @grvgc%%%fstecrg. bs g:ggd 53?15 9%% r\}v%?lta%% svl\r'ilgtlet,] bodtd 855‘13;:[ thgpﬁnc%ronco?short—

circuiting between Bus 3 and Bus 4 are configured by this invention Whiie the single

board short-circuits Bus 3 and Bus 4. Under normal conditions, CO or CPE

disconnects from Bus 3 via Relay F and connects to the external subscriber line,

accordingly connecting with another CPE or CO while the test board disconnects

20  from Bus 4 via Relay E. In order to connect the test board simulating CO with the

CPE or to connect the test board simulating CPE with the CO, Relay F and Relay E

will operate respectively. Relay F disconnects the CO or CPE from the subscriber line

and connects the subscriber line to Bus 3 while Relay E connects the test board to Bus

4. As the single board short-circuits Bus 3 and Bus 4, the current CO or CPE is

25  replaced, that is, the test board simulating that CO or CPE is connected with another
CPE or CO.

Embodiment 7:

As shown in Figure 11, Bus 3 is configured in a DSL broadband service system
by this invention. Under normal conditions, CO or CPE is disconnected from Bus 3
30  viaRelay F and connected to the external subscriber line, accordingly connecting with

another CPE or CO while the test board is disconnected from Bus 3 via Relay E. In
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Enbodi nent 6: As shown in Figure 10, there exist -original Bus 1 and Bus 2
in.a DSL broadband 15 service system Bus 3 and Bus 4 as well as a single
board having the function of short circuiting between BaESTVQV28HABR$s 4 are
configured by this invention while the single board short-circuits Bus 3
and Bus 4. Under normal conditions, CO or CPE disconnects fromBus 3 via
Rel ay F a#iderdermeeeacs the tash boardtsimnlating (163 ovithobe CPRer to aovmact theglest

connect i i > r ile the,test. board dj sconnect.s 20 from
a3 vi Dol §0uRAL R SR BE (o KB B SCREEY B BT R P RRRR R w1
the CPERulayt & giocurgettstthe COSér 0P@r dosi Me aibstgb&ePEavahd dohgectOheRel ay F

‘and Relay E wl| operate respectively. Rela di sconnects the CO or CPE
BiRR

| y F (
f rom t he SYYsEIRFY Ierto Hus e WhidkiR elay Recopseathitedesb searriie Bup nidus tpRGHIZ3 whi | e
Rel ay <E AGfdn t r Kngl r
short-5 Ci ﬁ@%l ts 8?1(% éaﬁ% tg%ggﬂt,ﬂe{tﬁteg%%(rif lgl}ll%lﬁ@g%gt %{-)’Egi(g)Egg%ro glﬁﬁcgged, t hat
is, the tvegtanotar CPEond@ti ng that CO or CPE is connected with another CPE
or CO. Enbodinment 7: As shown in Figure 11, Bus 3 is configured in a DSL
br oadband s(;arw\él%ccf sxsé.em by this invention. Under nornmal conditions, CO or
CPE is disc LBE% $om Bus 3 30 via Relay F and connected to the external
subscri ber line, accordingly connecting with another CPE or CO while the

test board i s heaouneres 148 Busd B AaRelehasts shileWhaROTHGARIRA 000326

order to connect the test board sinmulating COwith the CPE or to connect
the test fulbign@f sharirbiseuitieg BRE3 whd Bus A ereonfiReted pyFhiarieveRgbmyhite diel |

oper aje . ect | ... Rel F disconnect s or E f.rom lhe
subsgpi bes‘fn%ﬁ %ear%gﬂ c%lﬁér?gtéi\séweﬁrel BsusS a basn?ﬁ-iglbseé' qﬁ]{d%gn?lglagggné{IWP &@ Rel ay E
connect s GHedkasinedto fifoeh Bos Bwsa Belay Fumdrcdphattd 0ghd ekbat sibs@iBer Gekor CPE,
that is, the test board sinulating that CO or. CPE is connected wth

anot her @PEOTNESCPONBREIG Witht argtheRCIh GWnl-® rvirlegtheetestoboapi dlisgomgtsBus 4 as
Bus 4 ar & onty ourBd By Prisordb S cotiRel kRNR pcBRfihukbg p o fes 3 and
short - ci GRE tstoetmea rthBtest BoaddinBuistivg CPREdeith ther®@@] Relandi 4ridoRelay EO or
15  will operate respectively. Relay F disconnects the CO or CPE from the subscriber line
and connects the subscriber line to Bus 3 while Relay E connects the test board to Bus
4. As the single board short-circuits between Bus 3 and Bus 4, the current CO or CPE
is replaced, that is, the test board simulating that CO or CPE is connected with another

CPE or CO.

20 It can be appreciated that only preferred embodiments of this invention are
described above and they are not to be construed as limits to the invention. Any
modification, equivalent replacement or improvement without deviating from the
spirit and principle of this invention should be included in the protection scope of this

invention.

25
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CPE di sconnects fromBus 3 via Relay F and connects to the external
subscri ber line, accordingly connecting with another CPE or CO while the
test board disconnects fromBus 4 via Relay E. |n ordefCeN8eipEet the
test board simulating COwith the CPE or to connect the test board
sinmulating CPE with the CO Relay F and Relay E 15 will operate
respectively. Relay F disconnects tGRi8G or CPE fromthe subscriber |ine
and connects the subscriber line to Bus 3 while Relay E connects the test
board to Busl. A.teshsndthei of Difital Botsscdbahioine {DBLY bitdagbdndtsepate BussSirand Bus
the test board sinulating

4, the current CO or E . is replaced, that is

that 00 dPTPECHE GBI SR oA v et Fpeses BT ARPRLOL

appr eci at£9sf, BaRfadB VscPVi&d Sisteqf Cgﬂ‘gﬁ%hg_ents of this invention are
tt

descri bed above and they are no e construed as limts to the
i nvenbti on. AAydisemuaieétingsghe eqyipmauti to deeested ph doeepipments atthe otheramt; wi t hout

ot oS BT S0 I SELE A Y AGR SRLS
PCT/ CN20Q#¢ Q8RB3Ad ChipfRent of fhd &fifipriBitNe hedfestBl GhiloRbh DRSS bbRA, ke (DSL)

broadband service for use in tests of Central Ofice (CO equipnments and
Cust oner ekding geleastoprieppietssts af @PEYatiph handpigkebAsetbrongus dranste Modt em

cau pront & TR0 res R BRR B CAS R E kB bE IR (o be tosted with

a configured test board, sinulating the other-end equi prent of the

equi doent t o2.he téseatetitbd decondifly tol@aine 3] wheeindhe anid tediblshrdds adnfl one of
tests of acéi!iv i on handshake, Asynchronous Transfer Mde (ATM |ayer, and
hi gh- hi er®df 93%%%4] eSS Fied defu piptisiing the GEEIBYI0B 4O q@pmenk t est net hod
according to Claim1l, wherein the said test board is configured as a

broadband t estA Rgt syt RIMUSRhe @' CIaintY] Fhime thbSiFRE: 3015 GiRH Prent .
3. Atest nethod according to Caim1l, wherein t?le said test board is

confi gured aadigitdh Giubsdribsubkioei Pecessi Multipbsers (ANLAN) exat YDShAK) unit
which is. Cilnde([i)endence 8fa86retqu9f a, CO equi pnent.

independence or part pment.
15 4. A test method according to Claim 1, wherein the said test board is configured
as the CPE which is independence or part of the said CPE.

5. A test method according to Claim 1, wherein, when the said equipment to be
tested is the CPE, the said test of activation handshake in step B comprises:
B11. setting activation parameters in the test board, and initiating a handshake
20 request with the equipment to be tested;
B12. the tested equipment and the test board operating each other, both entering
a state of activation when mutually recognized standards for activation parameters are
met, acquiring actual activation parameters, and verifying whether an activation

function and related parameters of the tested equipment are normal.

25 6. A test method according to Claim 1, wherein, When the said equipment to be
tested is a CO equipment, the said test of activation handshake in step B comprises:
B21. setting activation parameters in the test board, and initiating a handshake
request with the test board;
B22. the tested equipment and the test board operating each other, both entering

30  astate of activation when mutually recognized standards for activation parameters are

20



15 4. A test nethod according to Claiml1, wherein the said test board is
configured as the CPE which is independence or part of the said CPE. 5. A
test nethod according to Claim1, wherein, when the sai FEqUIBAEH to be
tested is the CPE, the said test of activation handshake in step B

conprises: B 11,  setti nlg activation paraneters in the test board, and
initiati Mfba2FRe, arual ¢ vRHER AAMREN. PRE BHIVBRECtY #b acdwlion; B 12

the test %Cﬁgﬂiaﬂ@?dﬁte@ﬁm'ﬂaﬁ%rstﬁ%%e Q%Hgglgﬁﬁreﬁtt D8ofs@gh other, both entering

a state of activation en nutually rec I zed standards for activation

paranmeters are net, acquiring actual activation paraneters, and verifying
whet her an activation function and related paraneters of the tested
equi pnent are Atsshikthod sceprdingtte $ilaime i hobleraine whei the taid Supment toer ei n,

when t he_sai.d i nt to be ed i.s a equi pnent, the said test of
activati Seﬁ%?d%ﬁ\gh&mensa (?teCBt %‘%@%W@é‘%?t%%‘)ﬂ’g’&s%:ng activation

parangt ers BB heopigSback@epeatmandidl vidiial cRénneD(Fev Mpatdseh@bkeent Wt phthwi t h the
test board; B22. the tested equipnent and the test board operating each

ot her, b&P¥Phiethertesies indhe RSEibapasband sgevicy axstedt when nut ual |y recogni zed

S ander 0 Rl Lakd R BRCATEN g P, ST AN ORGTR R 1 1

actual activation para an ac on function
and r el atedegdadapetatios cdfnneh@Q@)s tue A T& uelpbaed oaP&¥ or PP, 7. A test net hod

according t im1, wherein, en th aid equipnment to b tested is the
CPE, the saio%agt'g.é‘“t tested pvinmgnt (deciding whether: tephaapel - between ?L.?Oqlﬁb ng back a

per moen%)oifﬁ Lhd e @ﬁ@@@gg%ﬁda?\é@or&ﬁagﬁs wﬁﬂ%mhev{f%g %gui{[}ﬂfeﬂt HPQE’IVE’Q tHeO Pe

tested in the DSL broad service system B32. ested equil pren
sendi ng, AMiceB élhfas sentcontrol |l ed by the test board via an enbedded
operation channel (ECC), an ATM cell based on PVC or PVP; B33. the tested

i t degidin et.her the channel between.a |.oop-back 10 i nt and
The ohe i s rorePmtlBaR g GRARAE) VhetRetedn Bo Ao BRsee the
ATM cel | tdstediaheSBPR, thSsaidtcbOSLA TRL IBRG 66 Bontprises: Cl ai m 1, wherein, when

the said equi pnent to be tested is the , the said test of ATM | ayer in
step B conmprB dhe test board sending to an upper level network in the DSL broadband

15  service system a constructed ATM cell, which the upper level network loops back;
B42. the test board receiving the ATM cell being looped back via the upper level
network;
B43. the test board deciding whether a channel between a loop-back point and

the test board is normal based on whether it receives the cell being looped back.

20 9. A test method according to Claim 1, wherein the said test of high-hierarchy
protocols in step B comprises: performing at least one of the tests of ATM layer
encapsulation protocol, and/or dynamic host configuration protocol (DHCP), and/or
the tested equipment supporting point-to-point protocol, Ping initiated by the tested
equipment, Ping initiated by the test board, and file transfer protocol (FTP).

25 10. A test method according to Claim 9, wherein the said test of ATM layer
encapsulation protocol comprises,

B511. the test board constructing an IP message or a message of the media

access control (MAC) layer and sending the message to the tested equipment via an

embedded operation channel (EQC);
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B41. the test board sending to an upper |level network in the DSL broadband
15 service systema constructed ATM cell, which the upper |evel network
| oops back; B42. the test board receiving the ATM cel | PEEFI4%8Eped back
via the upper level network; B43. the test board decidi ng whether a
channel bet\l\ggn a | oop-back point and the test board is normal based on

r Be 4B tes

whet her it BN icHecKing plsther it ihas zecerved Ahe messaget Hdd .
o \ P oe . =9 S s
CE o0 PSS Rl SRt (g A LU UG e 000! = 11

encapsul alystem qiitlt ©stetl eqepahent; dynam ¢ host configuration protocol (DHCP),
and/ or the ed equi pnent supporting point-to-point protocol, Ping
initiated byﬁg ﬁ% ‘gaé%édj%@;a?%ﬂ%ﬁ}& tthréi Iﬁ@SS?%ﬁ SSREH Hhe PRESagRStcedr d, and
file tsrangbRiingdHvAt@AePkhd ﬁEEs)I\a}ge Fas Hen @bﬂt%ﬂnﬁﬁ? had @E&Q@rgt?l@%ohféngsa' m 9,

wherein the said test of ATM|ayer encapsulation protoc conprises, B511.
t he test dogeidocisaiste mhstliengonfigurationeasiafyectoon of the sseapsulefiort pretavetofa  access

control ( l,ayer and sending the nessage to the tested equi pnent via an
enbedded tggg%taeﬁie ‘ﬁlpg’f‘?&ﬂ?%&co‘(fﬁ%q; 21 PCT/ CN2004/ 000326 B512. the tested
equi pnment checki ng whether it has received the nessage, if it has received

the message, 1T.epaist mehotl hecoreing ageldin 9, Mheteds twikBahésaid esRdRBHipaRAEN!
system of the tested eclpui nent; B513. the test board conparing the nessage

sent wi t HS HeCRRBdRtsat gfd FUeamprisesdeci di ng whet her the message has been
sent jpor mal | gean hg’ggstt&le E% igr?ergto %ﬁ%lle‘dsbl}i g?ﬁﬁn%ﬁgmgrﬁo%gﬁ%}ngﬁf M&ﬁépﬁgs t ed

configuration an ncti o he encaps Ioncpro
equi pnentindiatng tr the tdst bdatd aMHEBR trequesthod according to Caim9, wherein,

when t he sai est ed equi nt. I1s the CPE, the test of DHCP conprjses, 10
B621. the tegﬁi.% féauﬁeﬁﬂﬁw@ge SE8RIng| e dP Wdlé?sﬁefﬁéé%é‘?ﬂedswlﬁtﬁﬁﬁgg%e CPE,

Initiati rt%e&lﬁn% Rhetts i@ 3hd té%te@'%rﬁé}ﬂ f)értngz'%.e 6%\,\?%??% aB@REHtASSI gni ng

an | P address for the tested equi pulnt an checki ng r what the
tested eqlecidreviethee ponfigiritontand faltian 0 DHEP arddomss. t 0

15 12. A test method according to Claim 9, wherein, when the said tested equipment
is the CO equipment, the test of DHCP comprises,
B721. the test board initiating to the tested equipment a DHCP request;
B722. the tested equipment assigning an IP address for the test board, and the
test board checking whether what the test board reports by itself is the obtained IP
20  address to decide whether configuration and function of DHCP are correct.

13. A test method according to Claim 9, wherein the said test of tested equipment
supporting point-to-point protocol comprises, a test of tested equipment supporting
point-to-point protocol over ATM (PPPOA) and/or test of tested equipment
supporting point-to-point protocol over Ethernet (PPPOE).

25 14. A test method according to Claim 13, wherein, when the said tested
equipment is CPE, the said test of tested equipment supporting point-to-point protocol
comprises,

B3831. configuring the test board as a server supporting point-to-point protocol,
and configuring the tested equipment as a client supporting point-to-point protocol;

30 B832. the tested equipment accessing the test board by dialing in the mode of

point-to-point protocol;
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deci de whet her configuration and function of DHCP are correct. 15 12. A
test nethod according to Caim9, wherein, when the said tested equi pnent
is the CO equi pnment, the test of DHCP conprises, B721. PHEN2LY{00BHard
initiating to the tested equi pment a DHCP request; B722. the tested

equi prent asgj.gni an | P address for the test board, and the test board
cﬂecll[()i ng mﬁ% t\[igé’f“tl??é“fé%ocmtﬁ%g Farle PERGess BY the seVer s Weleasotdki ned | P
20 addr egpodess Akd dnpwhet her configuration and function of DHCP are

correct. 13. A test nBthod according to Claim9, wherein the said test of
tested equi pA&Ht the tgsp boardndpcpling tvdhethep comfigypatidnoamd fimotip iof @eintdot est  of

tested equi pnent supporti pai.nt -t 0- poi nt tocol ovyer ATM ( PPPQA)
and/ or t EJQFR 8?0'%?%’3 ?%EFO&&&%@M&(IH% Mfﬂ)‘?}gtsfaﬁﬁg OB{S‘QWGIY %-aB% Pf;ﬁ?nt'pr ot ocol over
Et hernet (PPPCE). 25 14. A test nethod according to Caim 13, wherein, when

the said testedA egUiniRil atcor@RE, tot MRaimaild, tasteiRf whesthe aauidmnt
supporting point-to-point protocol conprises, 38§1. configuring the test
board as cHuUBIPRE & GFheruipmentpdiersaid testpdi tasted e@tipment, supperting gafntder i ng t he

tested equt L i.ent supporting point-to-point protocol; 30 B332.
t he testg)gingggﬁ{))%ﬁ?ﬁg@%:ég’ssi ng the test board by dialing in the node of

poi nt - t 0- poi B93 Ipcomifigaihg (RR tEEN ENAPAA08DI26erB&3Ruppbhmgt psiht-tosdisk
nonitorin ss. at _the server as well as each process at the

each proc >
client; ﬁ‘."ﬁt %Pg‘ %Oéggml%“aﬁha tesbboaad A2 G SERPoEdRg PYUrEtRosH Paacelunct i on of

poi ntipt 0- pog r C i | S of- t he
servép and g}??%zhﬁlfi@ge‘gﬁgé?aria? (tzaésg'?jEl %g%h(t) %gc%g?dé?ér%lg b;{'gc{%ﬁ%slr% %%ﬁ%eéfei n, when
t he sai d poesitegoineguatgroint is a CO equi pnent, the said test of tested

equi pnent s rtin i nt.-to- poi.nt, protocol conmprises, B931.configuring
the tested gfgﬁi%p%h@ﬁ?stgge%lg@wé&@%%ﬁ@%amﬁasr%nﬁ%eo?-eﬁf@r At WepadEadol, and
conf | 9Ur iphGhetd i@ (he@lenPAAT pdtind 1R hSltor Sy ARRS t4 6 1RRbRIraL o- poi nt pr ot ocol
10 B932. 'the test board actessing the tested equipnment by dialing in the
node of poiB¥34 dhptishbopdodesisiing whether configuration and function of point-to-

15  point protocol are correct by checking various states of the server and client.

16. A test method according to Claim 9, wherein, when the said tested equipment
is the CPE, the said test of initiated Ping comprises,
B1041. the tested equipment obtaining an IP address;
B1042. the test board issuing via an embedded operation channel IP parameters
20 to the tested equipment;
B1043. the tested equipment performing a Ping test of the test board based on the
IP parameters and sending test results to the test board, which decides whether the IP

layer is normal according to the test results.

17. A test method according to Claim 9, wherein, when the said tested equipment
25  is a CO equipment, the said test of initiated Ping comprises,
B1141. the test board being configured with an IP address;
B1142. the tested equipment issuing via an embedded operation channel IP
parameters to the test board;
~ B1143. the test board performing a Ping test of the tested equipment based on the
30 IP parameters and obtaining test results, by which the test board decides whether the

IP layer is normal.
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'B933. the tested equi pnent nonitoring each process at the server as well as
each process at the client and reporting the nonitored states to the test
board; B934. the test board deci di ng whet her confi gurat PERCERPWACt i on of
poi nt-to- 15 point protocol are correct by checking various states of the

server and cljept. 16. test methgod according to Claim9, wherein, when

t he said tesh%dfgéﬁ%ﬂ?ﬁhéﬁta}ccoﬁdén& We(C)%F’E,9> stedty hengle tested; GauRmagNEds pi ng
conpri sesthe BPPAhe shidQed: 8868 C@ﬂlghgégent obtaining an | P address; B 1042. the
test board issuing via an enbedded Operation channel |P parameters 20 to

the tested eBl2pmthetest®l aQupmentiubttisisged Rgddrgssent perforning a Ping test

of the test based on.the. LP pa ters,and sendjng.test results to
the test boagggﬁ\ﬁ]ilec Sﬁ%@%é’é"%@%& %fﬂgewﬁr fq ’é?@rar\ﬂj?u‘gll:?ﬁilang rding to
t he tgst ﬂa@ﬁhlété@-to&lé-tes@ed&ﬁﬁprﬁ&ﬁhOd according to Caim9, wherein, when the
said tested equipnment 25 1s a CO equipnent, the said test of initiated

Pi ng conpri sB$2538 theltested eeipmest uploadidg bed dgwoloading dilesdviaithehsionldtéd addr ess;
B 1142. tgggve},ested equi pnent issuing via an enbedded operation channel |P
paranmeters t0 the test board; B 1143. the test board performng a Ping test

of the testeBl2smi peerst haaed obritihe 1§3@adi1’f?g Rad 28BYAbsdiag drafRt 8 AhNQ t est
results, by which the test board decides whether the [P |ayer is normal.
23 PCT/ C\Poblating desb gnd gomparing; thepp wilddeciuadiyragtivged satey & decdde whethei n, when

t he tgst rv‘??é%a?lﬁ‘%%hBﬁthe.tsﬁﬁscﬁgﬁvisﬁqgﬁn%ai d test of FTP conprises, B 1251.
g an a

t he tested equi pnent obtainin dress; B 1252. the test board
simulating an FTP server to issue an |IP address and FTP 5 paraneters to
the tested etfuidteshmettddlRb8dinge Chih Od whareinmeaeh thetaed a@ipnsht is

downl oadi ﬂ% files via the a}ﬂwéﬁé d server; B 1254. the test board

obt ai ni nd2%HPEEHRRELHRE SRIAHSH ﬁ%cﬁ’IBPré%?Si n the sinulating test and

conparing t hgmsy i B&beald BeiRclin¥ighRd Wil £Sptaareci de whet her
B1352. the tested equipment simulating an FTP server to issue an IP address and
15  FTP parameters to the test board;
B1353. the test board uploading and downloading files via the simulated server;
B1354. the test board obtaining uploading and downloading rates in the
simulating test and comparing them with the actually activated rates to decide whether

service bandwidth of the subscriber is normal.

20 20. A test method according to Claim 1, wherein the said disconnecting the
equipment to be tested from the equipments at the other end in step A comprises,
disconnecting from a relay in the equipments at the other end through a relay in the
tested equipment; and

the said connecting the equipment to be tested with a configured test board in
25  step B comprises, connecting a relay in the equipment to be tested with a relay on the

configured test board.

21. A test method according to Claim 20, wherein the said connecting the relay
in the equipment to be tested with the relay on the configured test board comprises,
the relay in the equipment to be tested and the relay on the test board connecting the

30  equipment to be tested and the test board with a first bus, respectively.
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10 service bandw dth of the subscriber is normal. 19. A test net hod
according to Claim9, wherein, when the tested equi prrent is the

equi pment, the said test of FTP conprises, B 1351. the FEE?NZB%QP(Hz%el ng
configured with an I P address; B1352. the tested equi pnment sinmnulating an
FTP server tg,issue L P addre 15 FTP paraneters to the test board;
B1353. the tgzstAE?Bta?‘%ﬂﬁﬁ%%?&ﬁ?‘ﬁé%%ﬁﬁa%i‘”éaﬁﬂfh@efsﬁlld usihug iy AR OBgRA at ed
server; tgi354. the test board obtaining uploading and downl oading rates in
the simulating test and conmparing themw th the actually activated rates

to decide whether service bandwi dth of the subscriber is normal. 20 20. A
test method #tdbiedt Agthod acrerdingito Glaise 80 nwhereinsthé daidicovmehieg thawglayhe

compr1 sea T PRAERE D et RSN Bh o otir BN B coe®sfher ena

t hr ough aonmdcsiyg ithe telqmpnieﬁstt@d)eewmeﬂnﬁﬂh,a @indl BiRethsdigl GRNREBSKT innehet he
equi prent _to be tested (\{vn a configured test board in 25 step B

conpri seLIUPBIALEY fefgsts r@pavﬂina tht Eesbpard iithia seeonsebusebravghha telay rel ay on
the confingHt Re BHRRE ah@ . o Oaim 20,

wherein the said conrﬁllecfalidrilltgcgﬁnmfge*egégenlrﬁg?ﬁ aﬁ&g&oﬁa% Setso be tested with
the relay on the configured test board corrprlses the relay in the

equi pment t o2bé\ testsnetiodactordieg teCayma@3, wheretrethe shiddirst menn@cbiigigalt he 30
equi pnent,_t o tested and the test board with a first bus, respectively.
24 PCT/ GQ?&@EBMSGE%(P&W%§tneWé3cnﬁ(98mé@5’0906‘ﬁE@refio Clai m 21, wherein the
said first bus is an original bus. 23. A test nmethod according to d aim 20,
wher @0n t he FRiACeGQANAREI bt@rdil@td €laiy 1, ivReleHOhe M RER BbarkiGs B ed with
the rel ay on the configured test board conprises, 5 connectingt

equi prentto feanset W@E@@éﬁ\mftﬂltﬁ %Dﬂ beardpal th rt@:stlgwrd laed thel oyt ofithe I&ESLeqw prent
to be te rd wwth a second bus through the relay
on the tz)tgtgﬂﬂgg@ gﬁgl%%t@gh CI rEé frf)ﬁl%nfgj between the first and second buses.
24. A test nethod according to Claim 23, wherein the said first bus is an
ori gi nal -
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bus, and the said second bus is a new one currently configured. 10 25. A
test nethod according to Caiml, wherein the said test _board is configured
to connect with a port of the xDSL board, and the test BoRr F Y3 the port
of the xDSL board jointly sinmulate CO or CPE equi pnent. 15 25

PCT/ CN2004/ 000326 Abstract The pr e;gn%mifrlventi on di scloses a test nethod of
digital subscriber line (DSL) br service applicable to tests of CO

and CPE equi prents in a DSL broadband 5 service system The mnethod
conprises: AJDSIPEsHY BYAtiAR disrdoset @i tevranethed ob dligitad selpcribercling RSIequi pnent s
at the ot . [ j t t.est Lth a
confi gur eﬂgg%dggl'?g e(gg%:e Qﬁgl#%@%é??eﬁ{gsnﬁgggg%ﬁg? Eee %ggeglfsplﬁe@anﬁ%“goa?haéldequi pnent

to be5 testviat systetn. tThe rebod baapdsesanyl dissbanregtiad tHeeapiipridte tObe tdreedt ests of
activation handshake, ATM Itﬁyer, and hi gh- hi_erarchy Er otocols. Wth this
met hod, t SOPEPREnE &t dhg pther rd; By comieciing e egpipmicst ot hatgstedwithai | ur es

thereof cafiiBfed s Bdard! BRI EL &G Efifmdrs of WY GfifmaRGo R At 1 on
tested with the test board, and making at least one of the tests of activation handshake,
ATM layer, and high-hierarchy protocols. With this method, the problem in testing of
10 DSL lines and locating the failures thereof caﬁ be solved, thus working efficiency is

improved and operation cost lowered.
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