“PCT/ CN2004/ 000353 A DI G TAL SUBSCRI BER LOOP TERM NAL EQUI PMENT MANAGEMENT
SYSTEM Fi el d of the Technol ogy The present invention relates to

comuni cation technique field, nore particularly to a D gtraioBomssri ber
Loop (DSL) term nal equi prment managenent system Background of the

I nvention Wth the devel opnent of tel ecomnetwork, nore and nore users are

enj oyi ng AOIGFTIA haSEB SCRIRER IYVOO BTERVENAT bR QUIRMENT Among

t he vari ous broadband access techniques, DSL technique utilizes the
existing twisted pair |ing[negyy q_sgq-?q' \pn medi um and has

devel oped a plurality of %é\ess pe}%MEqNugfss suchas Asymmetrical Digital
Subscri ber Loop (ADSL), Single-line H gh-speed Digital Subscriber Loop

( SHOSL) .riMRi ¥f P& T Rhind18 Digital Subscriber Loop (VDSL), etc, and these
t echni qoes— j oi nt name xDSL, which are applicable for

different .subscriber deman idely applied . all over the worl and have
brought in - éa\/pg(résa Fgwelgtc%nn{)e%ﬁ%s %'ne qﬁwﬁ%éonatﬁgug%% @9’ IB(%’FETM%{& ©Taki ng
ADSL acedsigitileubsiribeeLb SByfehfinal AfiifBéEWRidhagdidit 6Rdtéan nodel t her eof
is shown i% figure 1. qungBO s{%e, Di%?ltéaﬂli Subscri ber Loop Access Miltiple
(DSLAM _ provides twisted pair line interface; term nal equipnent ADSL
Accept Baglkaround,pf the Invenbion si de (ATUR) is set on subscriber side,
this ATU R is connected with DSLAM equi pnent through twi sted pair |ine,
ATU R and DBitANhe depdomnentt af fehgobmmesttvorky moard bad dnaecesess finenatjoyamg the

Concretel y. .speaki.n ATU R. provi de el ephqne .term na interface and data
t er ni nal‘”fol\flffflgr gclé‘%fl%lpo??émg\ﬁﬁé’é?‘?gz’éﬁ’yal?r%f‘ ngaﬁglo[nig e¢ 550AM K@gm“girrent at
QO si de ab&esaGehnrRes,! DSDr eRARRNE IR MO e LRIAHGNWRREY ipaR MNaI WRbkrce! At er f ace
‘(SNI'), and accesses the subscriber phone anal og voice signal transmtted

from Afansimssion Popdine, Swdt bes dgvefepeshoplarality wdr kooeRSTedhnigyesa dinshi asg

band- se L on. .t g Because of ,di rences .in dul ati.on.t echni que,
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transm ssi on | ength between DSLAM equi pnment at CO side and VIUR at 1
these techniques are called by a joint name xDSL, which are applicable for different

subscriber demands, widely applied all over the world, and have brought in favorable

economic performance and society performance.

Taking ADSL access technique for example, the network application model thereof
is shown in figure 1. At CO side, Digital Subscriber Loop Access Multiple (DSLAM)
provides twisted pair line interface; terminal equipment ADSL Accept Transmit Unit at .
remote side (ATU_R) is set on subscriber side, this ATU R is connected with DSLAM
equipment through twisted pair line, ATU R and DSLAM cooperate to implement
broadband access function. Concretely speaking, ATU R provides telephone terminal
interface and data terminal interface for the subscriber at the same time, DSLAM
equipment at CO side is accessed to broadband network through Service Network
Interface (SNI), and accesses the subscriber phone analog voice signal transmitted from
ATU R to Public Switching Telephone Network (PSTN) by adopting band-separation
technique.

Because of differences in modulation technique, frequency band division and so on,
other xDSL access systems are slightly different in network application, for instance, as to

" VDSL access, transmission length between DSLAM equipment at CO side and VTU R at



“PCT/ CN2004/ 000353 subscriber side is relatively small, while since SHDSL
adopt s base band transm ssion, SHDSL cannot share the Iine wi th narrowband
anal og voi ce, however, broadband access application node®CTHEN24000RDSL
access systens are al nost the sane. At present, DSLAM equi pnent in the
network is managed and nai ntai ned by Network Managenment System (NMS); as a
segnent sobschberad ba il ralatteds smllv'wh@emim@r SIHDSLxddBpts hase rﬁandtltraesmispinant at

subscri de al so need nd_ nai nt ai ni t tate b
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ef fecti reduce nmanagenent and nai ntenance cost, and provide better
service for br oadband network subscri bers, rranagenent and mai nt enance

h f xPSL t t d ded. At t h t
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figure NetwBrkiMandpRmeRf §y d@aﬁ!@NMS) hd Hsdenent of brBaddabdit A sdIMRRrédramCO si de
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subscri ber side, generally speaking, it can only collect and re%gﬁ%

t at
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Ther ef or'e, genent mal nt enanc unctl on termn equl prrent
can onl yis bﬁnarmedf or med I ocal ly. Concr et el y speaki ng, xDSI term nal

equi pnent provides a |local rmanagenent and mai ntenance interface, and xDSL
term nal equi pnent can be nmanaged and maintained through this managenent

and mai nt engp ‘gﬁ‘esbﬁtt {8E TAGE imboMEMSIDSTL e c AP QY QBN 2BRENS SIE MRirténAbe t he
fol  ow ng di sadvantages: 1) Centralized nmanagenment and mai ntenance of xDSL

termi nalm@tgns;shewnsn (f@um)il Incthe inepy@kenodad in figutehd th@&wmqume@t gthene,
NMS can manage and | nt SI d

nanagene(ﬁ(ﬁ %q?dlsrfﬁ??ﬁgg ém(‘}fl %ngXW egrwsoésqfﬂnﬁ%éﬁ? l%lsqe?%gr per 8% med at
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inside the network uniformly. Slmple Network Management Protocol (SNMP) is usually

run between NMS and DSLAM. For xDSL terminal equipment in the network, because

xDSL. terminal equipment is at subscriber side, generally speaking, it can only collect and

report general physical line parameter information of xDSL terminal equipment at CO

side, while it cannot manage and maintain xDSL terminal equipment. Therefore,
management and maintenance function of xDSL terminal equipment can only be
performed locally. Concretely speaking, xDSl terminal equipment provides a local

management and maintenance interface, and xDSL terminal equipment can be managed

and maintained through this management and maintenance interface.
However, the above-mentioned scheme is of the following disadvantages:

1) Centralized management and maintenance of xDSL terminal equipments cannot be
implemented. In the above-mentioned scheme, NMS can only manage and maintain
DSLAM equipment at CO side, and management and maintenance of xDSL terminal
equipment must be performed at subscriber side, unable to implement effective

management and maintenance of broadband network through NMS.



‘2 PCT/ CN2004/ 000353 2) Network operation and nmai nt enance cost is high.
Managenent and nai nt enance of xDSL term nal equi pnment nust be perforned at
subscriber side, in this way, many problens occurred to »DBCNIoeyondseal
equi pnent i ncl udi ng update problem nust be solved by visiting naintenance,
as those problens also include self-malfunction of xDSL term nal equi pnent
or subscriber’'s mshandling to xDSL term nal equi prent, and so on, so, all

above occur robl ens . must, be sol ved b i Nng mai nt enance, Whl ch wll
definitely iﬁg F}‘ﬂﬁ’%ﬁtl%‘i“}ﬂit@ﬂ‘&ﬁéén%(fé‘ﬁ 15&% ﬁ% gt end BARUGRAET O 1 ity

of net worrcre QUL RRR N quipien ¥BSL bt Sefohald BAHHRIBBE sids, @heltmwsd thényt he

subscri ber tor use, ({here must be ‘default setting, so as to realizeée
“service grnlnlemaowmdvtpvdﬁ)Sietevmml aquprpmanncluﬁmg updsit prabdem whshbpsavéded t o

the su crlber ADLtermn equ st eco
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connect i ieinihsleuipnh&it oVsﬁEééﬁbeP@M‘shﬂ&iﬁfgt iof 41887 ‘e@rfrﬁﬁ@eq@i}ﬁﬁﬁﬂanél denhl fier

(VPI VvC) of PVC must be the sane as configuration of correspondl ngibport
1

in the DBSLANM abgyit |ascumeds preldems minst def salvad YpIvikiling awdintguange. whichow

port in i duced di fferent producers are different,

whi ch fﬁﬁﬁ%ﬁ%@t%ﬁq}vg (E;eucrog ion paraneters of xDSL term nal

equi pnent so as to suit different DSLAM equi prents. 4) Unable to inplenent

configuration exerrptl on or automatic confi ?((l;l‘ ation of xDSL _term nal
equi prent . Phdmixseble etoricpmpatehiliivp #f metyverke gavinment: y Wen gePpl efeagingh t he

subscr | B prTEYGHROBNEC OBl 5 GANHGAUERS, bO dRANANERIEOL SOy o°

need, con I guratron o mnal equi p is unsuitable
for serveglee dehdce uﬂaﬁc@m afi honesw oS équiyam et Hed imtmmjnfz]n@dpmmlebyo ahe,

unablet0| utqomatic. configuration of, xPSL term nal, so that the
servi ce YPHH %ME@%@F&&IWH%%& gon %&@uwghtAt?yﬂ‘ét}rﬁn%‘lsJéﬁ‘Eﬁ
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net wor k operati on, subscriber”s mshandling to xDSL term nal equi pment
will aILdmtaiefr/é/httudmwnclddﬂntﬁiam(VPWéll) of PV CToust b viee savee gsroobfigwnation t he

above-nenti oned schene S, nab entralized and

i 11 ed TheRAGREREGTork Behe e o Wil R R The afipp TP R BRuafiss

t echni qusgr P OWart il IDSIONNE euipBeRUsrod el diifefeat Pidadtots a@ferehe) WiRoly
demands to modify configuration parameters of xDSL terminal equipment so as to suit

different DSLAM equipments.

4) Unable to implement configuration exemption or automatic configuration of xDSL
terminal equipment. When xDSL terminal equipment is ex factory or delivered to the
subscriber, ATM PVC connection must be configured in advance for service need, if ex-
factory configuration of xDSL terminal equipment is unsuitable for service, the
configurations must be manually modified dne by one, unable to implement automatic
configuration of xDSL terminal, so that the service provider must provide maintenance
measure to help broadband subscribers open a account, which is disadvantageous to large-
scale network operation, and subscriber’s mishandling to xDSL terminal equipmént will

also affect subscriber’s utilization .

To solve the problem in the above-mentioned scheme, that is it’s unable to
implement centralized and unified management of xDSL terminal equipment, terminal
management technique shown in figure 3 is put forward accordingly. Among so many

xDSL access techniques, ADSL access technique is the most widely applied one at the



"xDSL, access techni ques, ADSL access technique is the nost w dely applied
one at the 3 PCT/CN2004/000353 present tine, taking ADSL access technique
for exanple, which is created and devel oped on the basi s Poef/CyDd00@ENNI que,
bet ween Accept Transmit Unit at CO side (ATU C) of ADSL and ATU R,
subscriber data is carried through ATM PVC, nanely service PVC shown in
figure 3Presehtctireé,dalang IADSIs aeass toghtigne dirvadmple, ehichbik icsdatedrendniprelopddC t o

manage ADSL,termn ipment, this PVC |s ri. .t he nag t PVC shown
o gure e bisg ot A SeRheBke: hioieh cerathuind Llnit 2 IR BT 0SS *rode
that is Abso .hasert) a0 subIMivR Mt LA &E BkoughRERk PYC, AameRowitaplicoure 3,
in DSLAM equi pment or xTU C of this equi pment, ATMIP transition protocol

| i ke 148B8voin ORYA 3 tierelpee, inE\asily cartspied do egfablishroriermpieyP Vid tagren®seC, and
pr ot ocol ti.ty.based. on Trans Cont,r.ol Protocol /I rnet .Protocol

(rrr | PR Rl PO S he A e e R B n R ranage
PVC, in THX al@¢meiBmdae i also %g?liéa\bl@ﬁﬁl SHEPSTY hedeSs A8 HRABN hlsPbatedCH On
PVC wi t hout being based on T | P protocol stack. In addition, at |east

two ATMARM reefitnecti ons shoul d be configured for xDSL terninal equi pnent,
one for carrying subscriber's data service, and the other one for carrying
managenent i nformation, neanwhile, a mnmanagenent entity nust be run, so

that xDSL t@smdrstely spaakipgredstshoan if Agms3 cateSwh MhequifriageormtU enbf thys i n

DSLAM equi prent through this rranagler_rent enti f’% t hereof accor di&é?éo

conmi ttéfauwabe"rmm oo prejogel likerH83BgrBp AP armpATMjg ad Benment

functi oRedySndi gﬁr%gt}ﬁgc. gl%g&r - Ld OG0T '

comuni cgﬂtnlﬁgnwgllrnot col |’s£!81a e (())?]1 q‘%%%ééd glgg‘?derlfg%%n |nﬁg%&g§%rlnetgrgeﬁ s to

be conf iRyatoeal (TICR/IPppastecs ritacknit irtuy., Or A AdrSdean hicoadbiptddetoctetmmbby diahhger ent
no matter

manage entities. As to SLAM equi prnent , %h% rm,nal
Tanner T Grab s 2; RSB ETERY ChTAPEY SIS BT GHFIORT R BLC TR % DS
ter m nalhegpubR6EBH TAY/ ghotdd1agRRE N addYion, S0 1dBatwo MANIIBVE HonhdtighdTaL | On
channel is established, under the control of termnal nanagenent system
each marshgederet canfigoredoter tdDStrntieg! rdquipiment;Lingnion tcajtying syblsemhentselifa such
as dat a g ancfei géjnrdatd'lon " srofc;t ware. u date, st gté stic. rirrrlutenance n%vgﬁl
di agnosi's {Est ng. Conpar 4 wi'th Hgmﬁrinbafl FLHNi FmaleR. P&} Shiafi cant
i npr ovengitagetherthintity must be run, so that xDSL terminal equipment can communicate with
management entity in DSLAM equipment through this management entity thereof
according to committed management protocol like HTTP, telnet or SNMP, thus
management function is implemented. In general condition, if the committed
communication protocol is based on TCP/IP, corresponding IP address is to be configured
In management entity, in order to differentiate different management entities. As to
DSLAM equipment, no matter which terminal manner is adopted, the management entity
thereof communicates with xDSL terminal equipment through management PVC, so that
management information channel is established, under the control of terminal
management system, each management function to xDSL terminal equipment is
implemented, such as data configuration, software update, statistic maintenance and

diagnosis testing.

Compared with the prior technique, the most significant improvement of this
technique is to implement centralized and unified management of xDSL terminal
equipment, so that service providers don’t have to rush about maintaining xDSL terminal
equipment among different subscribers. However, this technique is of the following

distinct disadvantages:



‘technique is to inplenent centralized and unified managenent of xDSL
termnal equipnent, so that service providers don't have to rush about

mai ntai ni ng xDSL term nal equi prent anong different subsectieogyootianever,
this technique is of the following distinct disadvantages: 4

PCT/ CN2004/ 000353 1) The conpatibility problemstill exits. In the present
techni cal scheme, there nust be at |east two ATM PVC connections on both
xDSL term nal_equi prent..and DSLAM  equi nt at CO sid one is service PVC
and the. ot hor TR SRRk o S%r%ﬂ epr%ﬁ@ﬁem?ﬁehﬂm%gvﬂ%awfpnent

IS ex TagplanyaPiws A Tvered Joﬁnéc'ﬁ%n§ HH%’H& REKL. teimifkiSdquiifiner UARANS LAY t hat

managenent PVC is configured conpletely, and confi guratl on paraneters
t her eof e;qmpnmtrpl 60e$1§16 tdne is agreicaP VG and dlie other sspmgcmgntl mvYey theodoref DSLAM
equi pnent rat, on of. different

S P e hermi st AT % ST ar demed e Shashpe it k! 66
guar ant egafaitkl @ %dn@gerﬁ@ﬁwc ﬁs%mﬁgﬁremeﬁ@mptandP‘dﬁﬁg@’r)mé&?waﬁﬁtew

equi prent conpl exi t nd cost arise he present schene is only

i npl emerthergofi ase egmp ftlx theasagsnasbet ofrcosieapanding ipterfpeenf DSLAM@quipmht and
xDSL ter n% 1dg Hg%panag é%? IP%/QJJ cgnrﬁ%x?atlons 394! énﬂ)§fpr¥fce(r: o ‘glls'rﬁ) bé n

order to manag and nai enance O m na ul pnent,

carrier tpray @ﬁ’ﬁérelﬁﬂlt RVguithdifiivalt tb gubraniee costighhticihemisis®hc d)%ﬁﬁl@ﬂégehﬁﬁt nost
popul ar carrier protocol is TCP/IP protocol, which deman managemnent

entity dtV&DSL term nal equipnent to support TCP/ I P protocol stack. In
another word, it is demanded to inplenent TCP/IP protocol stack shown in
figure 4 on managenent entity of xDSL term nal equipnent, therefore, an IP
‘addr ess nus?) Ibeadalgltoeqtipthehtocontgiexdtyrardagenaite. entity. Wiile in practical
application, xDSL term nal equi pnent usually adopts transparent bridging
node, for which no IP address is required inside, therefore, if xdSL

term nal  eguiRNEREerk ScREAE, HYS %@hys gnf;iaﬁfenﬁehl ® SUHIRIBNEokRBLGE cHRRRped
t hrough DSLAM equi prrent, it wll certainly lead to nmore conplexity of xDSL

t er mi nalbetrgenda@hAM eqripient a_mdUdASL It@nantdregggmpﬂnaby\ ﬁstgblaahm;amaomneoh
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DSLAM eduprRAt, GRflerSpORRO! oM tdhainel Os 0 bexddlblished. At present the most

popular carrier protocol is TCP/IP protocol, which demands management entity of xDSL

terminal equipment to support TCP/IP protocol stack. In another word, it is demanded to

implement TCP/IP protocol stack shown in figure 4 on management entity of xDSL

terminal equipment, therefore, an IP address must be allocated for this management entity.

- While in practical application, xDSL terminal equipment usually adopts transparent

bridging mode, for which no IP address is required inside, therefore, if xdSL terminal

equipment is configured so that this equipment can be managed through DSLAM

equipment, it will certainly lead to more complexity of xDSL terminal equipment, further

more, IP address planning and allocation problem of xDSL terminal equipment is to be

considered, which will lead to more difficult management, accordingly to higher cost.

Besides, since each DSLAM equipment can support more than 10,000 xDSL
interfaces, in order to terminate management PVC of each xDSL terminal equipment, it is
demanded to set corresponding hardware device in DSLAM equipment so as to terminate

the large amount of management PVC, which leads to complexity of DSLAM equipment.



‘interfaces, in order to term nate managenent PVC of each xDSL term nal

equi pnent, it is denmanded to set correspondi ng hardware device in DSLAM
equi pnent so as to termnate the |arge anount of managen@at/Ci20@/000a43i ch

| eads to conplexity of DSLAM equi pnent. 5 PCT/ CN2004/000353 3) Unable to
manage a plurality of xDSL term nal equipnment at the sane tine. In the
present schBrignabistoimariage rgduialistoftxd 3l teomatabequiptihBnte theemmeftone. dmfwgenent

tit f DSL, t 1 1 t hat t hi | P d
DR A e e andf AR 1OF FEmaes TRk entiy Y FDSY ¢ 'S
met hod  it§miifal GRBTphiHAF, G0 dehrdtde thit AEdIPeSRIresy M kRSWH By WhSHA &h&ﬁ%hf}go% DSL

term nal_equi pnent, but This will lead to the foIIovm ng prob ens:
addr essé%S petn thee guirenteappligatde Ime@m@L is ¢o mpnﬁgureqlﬁfwfeﬁi gd@ne&s t he
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namel y gnetlhas: m&‘&ldrests@rm mahag%ﬁwhpemmes qamm@sm@eﬂﬂlﬁalteqdlpmmslaré e
currently rranaged xDSL terminal equipnent is disconnected, while nultiple
xDSL t ers#Pfalthgeforpmivhen caamsenset wafibgdy menaget by arting DSlarigmeipks |

appar entelﬁ_‘xlﬁg‘{éh{ %hd QEQDY EHJ flt ccrgﬁnlﬁ{*lme&‘é'n& r&rrﬁé{ﬁn‘%‘?rn %lays gg)@lpgr%g@crmnage

VDSL ter équi pnent . nne annel

appl i cabémaihaireq@ﬁhemccas S0t ehehmsqada dmﬂ;etﬁe arrAhtly mudped sxBESLteanidal SHOSL,
when there is no ATM conn ct| lfi nagerrent schene is n%t appl i cabl e
any nor CAURMENLISHHESCORRFR olsiRer S5 e <ouiat SPRGL bg gangesny

whi ch i s thaged g, %&&ﬁﬁ@ﬁtappa&nﬂysﬂgm B nieft £ ?E%béf@ Igytobﬁ@ managem?nt

channel s. In anot hér manage enes o xDSL techni ques
‘are not unified, thus on DSLAM eqw pment of CO side, different rranagerrent

entities rrug a@ km for d éﬁ; SL access nodes, which IE %eas

equi pnent ¢ § {3 1 AE0 ergl)m CAPPIGRL | nEEioth fanagement §hNGhr at i on
exenpt i Qﬁsé@lfoﬁqbﬂ; i$ S¥licaBle fHEDONBRess febhni§@dbAd6d S8 NTNI! Qh LBADSL and

above- descri bed technical schene that, before using xDSL term nal

equi prrerStHDprp whaensthierg ISdmrMopomeq@@m thisrmianageimgnt @dmiagurmtua@phcablﬁ ch at
| east C%'f%? horES cPS{He!r%’ n%%&%&%toéhagﬁé]?%%ﬁ?% &ﬁﬂé‘n %ﬁ%ﬂ?'}?' ng IP

pr ot ocol, ereftr e, account g Operatlo i's T het eased.
Sunmary b@tﬁedt &ie Bilnerest] lt01|§ dﬁh@rnde@ 14 h@taﬂlmvﬁhéieﬁﬁﬁagf&ndhﬂ chiriRlsah AneEect of
the present invention is to provi
word, management schemes of dlfferent xDSL techniques are not unified, thus on
DSLAM equipment of CO side, different management entities must be run for different

xDSL access modes, which increases equipment complexity at CO side.

5) Still unable to implement configuration exemption of xXDSL terminal equipment. It
can be seen from the above-described technical scheme that, before using xDSL terminal
equipment, it is still demanded to perform initial configuration, which at least comprises
configuration of management channel and corresponding IP protocol, therefore,

complexity of account-opening operation is increased.

Summary of the Invention

~ Whereas the above description, the main object of the present invention is to provide
a Digital Subscriber Loop (DSL) terminal equipment management system, so that without
configuring xDSL terminal equipment in advance at all, when xDSL line is activated,
terminal equipment management system can uniformly configure, test and monitor xDSL

terminals through DSLAM equipment.



‘a Digital Subscriber Loop (DSL) term nal equi pnent managenent system so
that without configuring xDSL term nal equi pnment in advance at all, when
xDSL line is activated, term nal equi pnent managenent sySCEMBLMGHM form y
configure, test and nonitor xDSL term nals through DSLAM equi pnent. 6

PCT/ CN2004/ 000353 To obtain the above object, technical schenme of the
present invention is designed as follows: A Digital Subscriber Loop (DSL)

t i I i t t t i.Si t ).nal i t
managenent  GRPAIECPRES BPIPh AfCRBEAbIhEBER! hop st RsBlig I+ Jestentd BsL amy
equi prenfaRed W Bidigh SHRSEBPESoY-IPBLY BSimih&lr Biuifhente fah RSBt sospact i vel y

bearing a managenent entity, the term nhal equiprment nmanagenent ‘unit and
nmanage megempsisingt § termdnadoéquipmpricmianagemene anitngOa sivla ndigitak fubscrber heen on

ont ity oretio MuligR: BPSTAND P RRERE Ml Pl el <P B < g

DSLAM eOdguipidtt respéctivelyl beasinFRiaaREBAEnt @Atity IheQErnRb A uRmEnp fRAigenaAd t hat
of xDSL term nal equi pnment at subscriber side, being connected through

nmanage medt indirerfagementansity diegeaf sespeetivelebrarip senylapagsmgatiiermation Bagopt i ng
comuni cak4 . 1 data transm ssion with xDSL
term nal @%?%%ﬁ’ﬁ&ﬁ%‘%‘ééﬁﬁ‘%é&g?@?‘%%m equi pnent; The said CO side DSLAM

equi pnent transferring and transparently transmtting the received data.
Wherein, the_ said term nal equi pnent managenent uynit further conprising
file server Whegdl RpgEemephPRAY Scfdr ﬁg@nt@nmﬁk FRHPREHTARASE R i abfhat e
entity; hd: b . d,fi L i &h%by
file trat?llgte#l)fg(?glrﬁifeiﬂn%r a% ,lprtn e%%{)?&?ﬁ’gﬁﬂ%%ﬁgggﬁg%?%ﬁmggi ng !
per f or meahdt thak ELxDSE nenminad cegugmesrtt  athsubsgriiber hdide,i heing f @megcted ithrough
transm ssi on channel  between the said file server and file update entity
adopt i ng™ABENEURH P t r ansni ssi on protocol. Werein, Sinple Network
Managenment Protocol (SNMP) being run in termnal equi pnent managenent
unit, SNMP Proxy being run in CO side DSLAM equi pment, and SNWVP Agent
bei ng run i fhxBEd tegnimahghuipmenp menagensit/ngr alopbing donimunicatiopt Edtocel,

and performing data transmission with xDSL terminal equipment through CO side

DSLAM equipment;

The said CO side DSLAM equipment transferring and transparently transmitting the

received data.

Wherein, the said terminal eduipment management unit further comprising file server,
and xDSL terminal equipment further comprising file update entity; the said file server
and file update entity being connected by file transmission interface, thereby file
download or update being performed to xDSL terminal equipment through this interface,
file transmission channel between the said file server and file update entity adopting

standard file transmission protocol.

Wherein, Simple Network Management Protocol (SNMP) being run in terminal
equipment management unit, SNMP Proxy being run in CO side DSLAM equipment, and
SNMP Agent being run in xDSL terminal equipment; SNMP protocol being adopted to
transmit SNMP management messages between the said terminal equipment management

unit and xDSL terminal equipment.



“transmt SNVP managenent nessages between the said term nal equi pnent
managenent unit and xDSL term nal equi pnent. 7 PCT/ CN2004/ 000353 Wherein,
t he adopted channel between the said term nal equi prment nRERGEABA3ANIt and
xDSL term nal equi pnent for transmtting SNVP nessages bei ng Enbedded

Oper ati on Channel (EOC), and the adopted |ink hierarchy control protocol
bei ng Hi gh-Wherematiehadopiat ahannek b&oveen dhe {aiDleGhinalpripment idregememninic e

bet ween t he id EQC and HDLC beging an .inte of ITUT. G 997.

ot andar AN VHESle; 1R CENBITE oo e SR DR DEEnE APt prrent
by ter Woiﬁlmﬁoﬁqyﬁaaﬁar(tmtgnaﬁ@ BN hdopibd nm%!hriwa&@mbﬂwlagrb@@olasangQﬁgﬁand_
information; the said xDSL, term nal equipment” storing the configlration
and comimenatchynPetarbank CantrolldM€t.ed by term nal equi pment managenent unit,
and taking this information as configuration data for next startup.
Wherein, the said CO side DSLAM equi pnent bearing a Network Managenent

Syst em ( NVByhéein, Ry iagkface BSiObh SRHaRTEOT, and HDLO® i 4 ihRifAtdaf ITanT prent
managenent unit being integrated in the said NVS or being an i ndependent
syst em CMetbptandagdt a t ransmi ssi on between the said termnal equi pnent
managenent unit and xDSL term nal equipnent is: data transm ssion being
performed according to identifier information of xDSL term nal equi pnent;
the said i d&hticin, elic SNMIr mtdages ahnsnxiBEL fo kDRI tedhinglogguiprReit byetenginglhysi cal
position information of digital subscriber line interface,  whi %h is
connect CAURMEAL MHNAZSAISSE Undh RPIRE| cadigniaten tandosprpapnd iaigrmatiiiht the \i#kh ei n,

t he sai it Q.1 A i ] | tr] gl t Al 3 i Loop
(ADsly | RIS P AR Slogn B oM bl CB bl R B G T e

- Hi gh- spégderningictjaipnSubmanagdeerent onip, apSiidShy thisSafrematiof a$ benfiguesmntdata

i nventi &n is of the follow ng advantages: 1) Configuration exenption of
xDSL t er™ #&F S'8GW-prent is i npl emented. According to configuration of the
present invention's schenme, if only xDSL |lines are synchronous, it can be
i npl enent to manage xDSL term nal equi pnent, w thout any default
confi gur at | Wilere@, the said CO side DSLAM equipment bearing a Network Management

System (NMS) for managing DSLAM equipment, and the said terminal equipment

management unit being integrated in the said NMS or being an independent system.

Wherein, data transmission between the said terminal equipment management unit
and xDSL terminal equipment is: data transmission being performed according to
identifier information of xDSL terminal equipment; the said identifier information of
xDSL terminal equipment being physical position information of digital subscriber line

interface, which is connected with this xDSL terminal equipment, on DSLAM equipment.

Wherein, the said digital subscriber loop is Asymmetrical Digital Subscriber Loop
(ADSL), Very-high-bit-rate Digital Subscriber Loop (VDSL) or Single-line High-speed
Digital Subscriber Loop (SHDSL).

Scheme of the present invention is of the following advantages:
1) Configuration exemption of xDSL terminal equipment is implemented. According

to configuration of the present invention’s scheme, if only xDSL lines are synchronous, it

can be implement to manage xDSL terminal equipment, without any default configuration



“PCT/ CN2004/ 000353 to xDSL term nal equi pment, thus xDSL term nal equi pnent
is of stronger conpatibility and adaptability. 2) Centralized managenent
of xDSL term nal equiprent is inplenented. According to CERENYUEBPON of
the present invention's schene, nanagenent and mai ntenance of whole
network xDSL termi nal equipnents can be inplenented at term nal equiprent
managenép&DéénteaninalpqiipuentydivsgRY- taminad cghipgicnieisfaistreRSi competibidity

equi prent E%) t.enance, t hus network operation and nmai ntenance cost is
greatly redude %3 Si mul t aneous managenent and mai nt enance of whol e

net wor k xDSL ter m nal equipnents is i rrpl enmented. According to
configuration of the present invention's schenme, it is not needed to set

| P addr ess DriCsaralizedmanzgsment;af pRShtterminalquinmsingss imleraenied. oserding: wast e

caused Ry dofngdlias ook Osalhe irAlofie” aLhCNLLANAL |80 nafi L. 37

avoids the emof u etovisit ap rmna

equi pmentisle &kmmmmﬂmmmqumnms eas betimplorh@nel al ferintiab egaiparent of t he
present invention, Proxy function is realjzed on DSLAM equi prment so as to

t r ans parBHREGMEH 4 FERTT @%@Zﬂtf gUng Hpgheniqsph sip yforeragk ngrpinal, rgRpEenbn
t her ef ongainithdrfte! Hifs H&%k@gﬁ@?ﬁﬁonoa{ndtrﬁﬁﬂ&ﬂhl%ﬁost 1¥\’g{:‘eﬁtl¥ feduged €Qui red to

provi de new subscriber interfaces or new service I ons on xDSL
term nal equipnment, it is just needed to nodify and update the unified

t er ni nal t whi ch id di f d ti
DSLAM oqui phlenPEH e Ro gt S QR tea o SURERETEBRY *DELSEBTEE i nal
equi pm?fbtquipﬁleh%%' ?lem‘éﬁteﬁhﬁcé@dlﬁgm &ﬁmﬁnﬁﬂh@m&n@%&e@ﬁ becRRRSent

invention is conp orted by xDSL chip itsel CO si de doesn't
need tolk mwf@tgmeée‘é)t@ rsat Héraddmsse ire g iSpntenmirfab reqmemnh avhmlaraagndmridress)

t er m nat n wa nt cost is..great.
reduced e RS e S DR I iaant aliiSioh Bn a AR RERE e EP ps B B TR e 1 o
i dent i fltﬁapﬂayslem dﬁmabfdt@rwsiﬁ‘aﬁ@faﬂtﬁl@fﬂ%m&rﬁﬁﬁml@qﬁpfncnﬁo that it is very
convenient to position xDSL term nal equi pnent; besides, term nal

equi pnment rranagerrent unit can manage xDSL terminal equi pment without

navt 0 me SN A BRI sy AT, B il s ARSI InE Bhesclilbod i N2

equi prent, t’here e | arge anount dregses’ bei ng
occupi ecProﬂy function is realized on DSLAM equipment so as to transparently transmit specific

high-hierarchy management information, therefore, with the development of technology,
when it is required to provide new subscriber interfaces or new service functions on xDSL
terminal equipment, it is just needed to modify and update the unified terminal equipment

management system, which avoids modifying and updating DSLAM equipments in the

whole network.

5) Management cost of xDSL terminal equipment is reduced. As the management
channel provided by the present invention is completely supported by xDSL chip itself,
CO side doesn’t need to configure extra hardware equipment for terminal management to

terminate management channel, in this way, management cost is greatly reduced.

6) In scheme of the present invention, xDSL terminal equipment is identified by
identifier of CO side DSLAM equipment, so that it is very convenient to position xDSL
terminal equipment; besides, terminal equipment management unit can manage xDSL
terminal equipment without having to configure such special address as IP address for
xDSL terminal equipment, therefore, there will not be large amount of IP addresses being

occupied.



- PCT/ CN2004/ 000353 Brief Description of the Drawings Figure 1 is a
application nodel of ADSL broadband access network in the existing
technol ogy; Figure 2 is a solving scheme illustrating xDSLPGIENMOHRPS3

equi pnment managenment in the existing technology 1; Figure 3 is a solving

schene illustrating xDSL term nal equi pnent managenent in the existing
t echnol Oﬁy_ 2, Figure 4 is a schematic diagramillustrating protocol stack
concer ni Boief R¥eseription ofi hehPaiasving’; Figure 5 is a schematic di agram

illustrating reference nodul e of xDSL term nal equi pnent managenent in
schene of tRgumr eseatapplhicatiohi raodel f QDS broabands advessmhdtwork mgtha rkisting
illustrating, protocol stack reference nodule of ADSL term nal equi pnent
nanagenetﬁ‘fhli%}f’géfbhene of the present invention; Figure 7 is another
schematic diagramillustrating protocol stack reference nodule of ADSL
term nal equi prent managenent in schene of the present invention; Figure 8
i s a schenmaligorad? agranlvihg sctenat illhgtrSigPx DBk sergina redulpbiedt inmenegdnaane in f r anme
structurtﬁ in enbo imjnt ﬁf t he present invention. Enbodi nents of the

| nvent i JHE ROWDE HEMPISeht i nvention will be described in detail
hereinafter with reference to the acconpanying drawi ngs and a specific
enbodinent. In the related xDSL term nal equi pment managenent system of the
present i nvEIRUIOA Is agobangrisehemedlvsisating xIdbh dgrorneai tequipiment pranggevagnt gy x DSL
term nal Ui pren SLAM equi pnent at CO side and xDSL term nal equi prent
at subsctPlgg’élF‘ %%tgéhné’?oegyﬁic\iﬂrrpri sed at |least. Term nal equi pnment nmanagenent
unit realizes correlation process between 10 PCT/ CN2004/ 000353 subscri ber
interface and network companent; DSLAM equi pnent real i zes managenent

- nessage traReEr 4dhd tohgmape desgram, iYHSFAtOS| R5propelt Hiadkn concerring theepigsPent
managemgnt, wity.and xDSL term nal equi pment; xDSL term nal equi pment

real i zes managenént protocol and access control. \Werein, DSLAM equi pnent
and xDSL term nal equi pnent

Figure 5 is a schematic diagram illustrating reference module of xDSL terminal

equipment management in scheme of the present invention;

Figure 6 is a schematic diagram illustrating protocol stack reference module of

ADSL terminal equipment management in scheme of the present invention;

Figure 7 1s another schematic diagram illustrating protocol stack reference module of

ADSL terminal equipment management in scheme of the present invention;

Figure 8 is a schematic diagram illustrating SNMP message and HDLC interface

frame structure in embodiment of the present invention.

Embodiments of the Invention

Now, the present invention will be described in detail hereinafter with reference to

the accompanying drawings and a specific embodiment.

In the related xDSL terminal equipment management system of the present invention,
a terminal equipment management unit for managing xDSL terminal equipment, DSLAM
equipment at CO side and xDSL terminal equipment at subscriber side are comprised at

least. Terminal equipment management unit realizes correlation process between

10



‘bear a managenent entity respectively. Both term nal equi pment nmanagenent
unit and nanagenent entity bear Managenent |nfornmation Base (MB), and
each managenent function is inplenented through these M BCTER086K8e of
the present invention, the follow ng managenent interfaces are to be added
in the above-nenti oned equi pnent: 1) Managenent interface between term nal
equi prerftbseaRagBreEfce amidt neiwearkDsimponest UPPRAM equip@ents fedbizesTmisagenteat f ace

is | t t erni ' at t .unit .and
ent vy TERRE AR B B e SRR P R S Rmint D B BRHERER
equi pnentitcamnd k®SLMpraRNt e@phipriéay IDSINitemiindl eéduasifent 2healViRl aB@ARRent

interface between xDSL term nal ,eqﬁlﬁ ment and DSLAM equi pnent at CC) side.
Thi s i ntEptPeRlend aceese sorEolp ¥ hgeen, Rakads savipment andxDIL pEminal equippiesht  and

managemgat, enhddaYeRnt ] o age ' i on of
xDSI, term n?ﬂg eéﬁ?pnrrexér;?tﬁl%gﬁs&) éﬂ)t%#yag‘%]ér%hﬁ E%@B%lhe?@lﬂ)ﬁ h %nrgggr%lgét%ng{e%) File
t ransm gsamgemerntesritise dereMunegerhént nemadon Bide XMIB),t #1dveavhl magapepiEaNt .
Concr et speaking, in.qrder. to realize such operations as file downl oad
and sof &L\é‘i"é’ lfj’ﬁﬁfgg’@e‘&?dgﬁgﬁghf £35 MaB- equi prent, file server is to be set
in termnal equipnent managenent unit, file update entity is to be set in

xDSL term nal equipnent, a file transmssion interface is to be set
bet ween t helnf §chems exf\tke prasentfinbentiopgd dteefoliotvingymhhagearht irgerfacehate fo bees can

be transagit e tt\igooug%l tthis interface, this interface al so cooperates with
ter mi nal GGl AR AT ENSTAIREA eIl o ful fill operations like file dowl oad
and software update of xDSL term nal equi pnment at subscriber side.

Besides, the file transm ssion channel between file server and file update
entity is abi¥arpesings| pierieke hefeieen tominah gquipmantdasmhghinent unitasiPSsANh

pr ot ocol I SALE aNsHt SS| hannel n be. established . through SNWP
managemeeﬁ%ﬂ%%é1 {s gtlg(zocsg)%f r%g’s. ﬁﬁ%@?ﬁ&ﬁéﬁ%ﬁ%@ﬁ% Eegmi eﬂ’é‘Bﬂ’an’FlaP?ﬁ?%&B ve
set t i ng,unBSindMnatigepirRNENtitRrin IBSICAND e§lifheht) ah@ iftifet HanagenSshiofEIEL
managenent .unit and xDSL term nal equi pnent through conmuni cation

i nt erfacf%‘?meréﬂ“’é’%F ean bedmplempented gl Hisinter{resr nat i on rel ated to xDSL
termnal equi pnment, DSLAN equi pnent just perforns transparent processing
and bottom hierarchy comunication protocol transfer, not perform ng
management Pridemagementiateyfics between xDSL terminal equipment and DSLAM equipment

at CO side. This interface is located between management entity in DSLAM equipment
and management entity of xDSL terminal equipment, and management information of

-XxDSL terminal equipment can be transmitted through this interface.

3) File transmission interface between file server and xDSL terminal equipment.
Concretely speaking, in order to realize such operations as file download and software
update of xDSL terminal equipment, file server is to be set in terminal equipment
management unit, file update entity is to be set in xDSL terminal equipment, a file
transmission interface is to be set between the file server and file update entity thereof, so

~ that files can be transmitted through this interface, this interface also cooperates with
terminal equipment management unit to fulfill operations like file download and software
update of xDSL terminal equipment at subscriber side. Besides, the file transmission
channel between file server and file update entity is a transmission channel adopting
standard file transmission protocol, and this transmission channel can be established

through SNMP management message control.

11



processi ng. Term nal equi pnment managenent unit can access xDSL term nal
equi pnent t hrough DSLAM equi pnent, and can i nplenent centralized
managenent and mai ntenance of all xDSL term nal equi pmentPCTCR2004410885ay, i f
interface and function of xDSL, term nal equi pnent are changed so that
managenent information needs extending or updating, just accordingly

modi fyi ng aBg mgadaof thg abevasettalg, ExpliAdvieqtipmentcparientonnentéd todmth oppel t new

managenent . functi on, not need t i fy DSLAM equi nt. When t he above
xoeL t erdtinent quisvenens Shcud ol SN R e Trough Egpmipgalon
physi calinRe@id | @What 0T04ERhE 99 BE rhiHageShAMIGAIMBABRatRAh RDSUSRENIAL
identify this termnal equipnent, and term nal equi pnment nanagenent unit

can | ocatq@ipniing RIISAN equipmand juse geifpmmesriransparentgiiocessing phy bottermn hpwarchy on

information, as well as age.and .control. this term nal ui, pnent ... The

| dent i 11 HRGHHRR: inoRosel B TROAIOt: BFTPHRPE SRR PR LaRTlysi
physi cal prp&@siihb ODerhithAlr diiprdht Gharfdbeth bt urSUEMCAIcBR! xIDSD @ertrithAlrdgaipenent Whi ch
is connected to xDSL terminal equipnent through DSLAM equi pnent; DSLAM
equi prerthroagh COSiAM | equitmendy | gs ¢dnn depdementt r gentralized  mranpgsment e4d pnent
is single-. 1 a ' er PRV SI .14 QR .l | e

i nt erfac‘gm%1 ﬁgglgcgf&gzg%%g‘etse amreﬂ%;ﬂél%ég%&ggz&%#’qg&tg e efuﬁ%ﬁgﬁr’% bf

i denti fiGDSL $sérimina efoiphéns het chadgal $J that manggenidne iffamrationdesets Extending f
DSLAM equi pnent is single-rack and nmulti-frame, physical position

i nf or matATORPASHNG, st FceFdiaty medifEne apd mpAnds CaTHIh AAUBMETE BEREEENLT CO
s o TRy Slaf RS A b SIS RN Gy oot e

mul ti-frame, physical position information of the interface thereof
conprises a_quintuple c ed.of CQ side. equi (! ifier, r

Cdonti 11 or - Whedhe Roiacr e Frnuea) sREDBHT 5 oEed WS ANE PRSP RED ace

i denti figde, ph$QEdl %%519614 lielatidndSMhisTH S AME QAR @an B uXddlo ety Mk

equi prent 'S of the above cases. In addition, xDSL term nal equipient

i dent i f i termipaln efpapingatatantli somingl eqfipmeni epanagement| wgt gae docathiteisfxiA¥k i on =
F (rack jdentifier, frame identifier, si.ngle-board slot identifier,

nt er f acE e e Rpae! BFmeh B bhisiiat oo GRRRA ot o w20 aci

i dent i fi@mntrof rtRIFEterrh#aPCehu RANPROZRAtifibrd eTbinhdtRh, s& f& eDIS0AkEMSADt
identifier and interface i1dentifier thereof can be represented b a 32-bit

i nt eger . equipraehdsmaciyplly phypedseasitiamipdermadian afiigitalsunsarier digaiipieeaee,
managemefhiH L Lonnected to xDSL terminal equipment through DSLAM equipment; DSLAM
equipment at CO side is of various kinds of structures, if DSLAM equipment is single-
rack and single-frame, physical position information of the interface thereof comprises a
triple composed of CO side equipment identifier, single-board slot identifier and interface
identifier; if DSLAM equipment is single-rack and multi-frame, physical position
information of the interface thereof comprises a quadruple composed of CO side
equipment identifier, frame identifier, single-board slot identifier and interface identifier;
if DSLAM equipment is multi-rack and multi-frame, physical position information of the
interface thereof comprises a quintuple composed of CO side equipment identifier, rack
identifier, frame identifier, single-board slot identifier and interface identifier,

correspondingly, identifier information of xXDSL terminal equipment is of the above cases.
In addition, xXDSL terminal equipment identifier can be identified by a function, for

instance, this function = F (rack identifier, frame identifier, single-board slot identifier,

interface identifier), then this function can be a coding rule. The rack identifier, frame

12



‘manages xDSL term nal equi pment through DSLAM equi prent, SNWP protocol can
be adopted just as equi pnent operation and managenent nanner of general
networks. NVMS is used for managi ng DSLAM equi prrent, whi c RCT/@N20& G813y
formed as a hi gh-performance working station, and NSM comruni cates with
DSLAM equi prrent t hrough SNMP protocol, therefore, the term nal equi pment
manage medentified, singhe-lswnd siot sfentifier andantentace identifidriterecfanan be represented by

i nt egrat li'ﬂ NMS or be an independent managenent system Besides, the
managenmént Bh%Ey" menti oned in the present enbodiment is a function nodul e
run on the equi pnent, as to DSLAM equi pnent and xDSL term nal equipnent is
concerned, the managenent entity nentioned hereby is SNMP Proxy nodule run
on DSLAM dgusopamat ofathenpteserdsingpivenAgdren feodinak equipment wRSRZRING| U]

"~ equi prent . Cl of .1these. two dul.es o trans t.he VB sage
cent " by Haer S bl iR TR Berpo RgbRRR Ry bk ey
execut e adepted ant a< equipnent et 4@ thahagbiest RMYRr B’B%&fé@ﬁ,neﬁﬂ&kﬂaﬂmr m
correspondi n% managenent _and naj nt enance operation. Taking for exanple of
|10

nmanagi nds wsdiior wapgsag DS&AM eawpment, ovhieh Snwpalbr rmedps a highapssformancss

system : .t h prngn ' i | ' | t &

her ei naf‘fog?]sgﬁ?tg%or% %ldl ust%%@gﬁfgaﬂggg? %@:OIPS%%%E%%% %?rgﬁﬁ% ggr@n?im{r{’g ADSL
access gysibasl) thersfage ien terinbiad wghipGNVP nphag@ealt unit @Nivhemsrdft the fprédent |
present .invention. Wen., SNVP mapner is adopted to perform xDSL term na
equi predtVERHAR gAhRheithesipipsratsd i NYES onbean wdepeadens mampeements¥ie®d Oper at i on
Channel (EQOC), Hi gh-hierarchy Data Link Control (HDLC) franme carrier is
adopted as link hierarchy control protocol, in this way, if only xDSL

| i nes are shesadesotheusanagemenfesntity menfionethini the prestetr @actddimenthie tavectic®O si de

d xDSL_termi nal i t i ted, b ting..th
dorana crods tin 8 lieat 5o BSLAM, clihertead SBSE HroRbEtingiehy jss!
term na'con&ﬁ%\;ﬂ\ﬁ B tman@Bérabmti ity heerPiBhes The%%q@ NPT BEdx9 NmB @B uh Oh

mai Nt enance. erein, ‘interface definition between HDLC and ECC accords
wi t h | TUPSLAdViogmipmentaasaeell as SMMDB rAgest imddylst natasxPRE termainel equipmenir e of

SNWVP nes [ rf.ace. PCT, 04/ 00035 neretel vy speaki ng,
when noasitg of Beshnes ol s s Bty S MRS R B sRlhpRRe
managemaidnagéthéntwinlit toSEVSL WhalegaipeRnt, @xBSitANMISaHt pommandNaufling ke

this SNMP message, and perform corresponding management and maintenance operation.

Taking for example of managing ADSL terminal equipment through SNMP protocol
in ADSL access system, scheme of the present invention will be described in detail

hereinafter.

Figure 6 illustrates a protocol module for implementing ADSL access system
management through SNMP protocol in embodiment of the present invention. When
SNMP manner is adopted to perform xDSL terminal equipment management, SNMP
messages are carried on ADSL Embedded Operation Channel (EOC), High-hierarchy
Data Link Control (HDLC) frame carrier is adopted as link hierarchy control protocol, in
this way, if only xDSL lines are synchronous, management information interaction
between CO side and xDSL terminal equipment can be implemented, thereby preventing
the demand of default configuration data, IP address and protocol for xDSL terminal
equipment, obtaining the object of configuration exemption maintenance. Wherein,
interface definition between HDLC and EOC accords with ITU-T G.997.1 standard.
Figure 8 illustrates the frame structure of SNMP message and HDLC interface.
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“managenent interface between term nal equi prent managenent unit and DSLAM
equi pnent, and then DSLAM equi pnent judges whet her the received nessage is
managenent nessage of xDSL term nal equipnent, if yes, the&CTHENaGYEMBIH
entity thereof, nanely SNVWP Proxy nodule, will forward the SNMP nessage to
xDSL term nal equi pnment through EOC channel and HDLC franme. Managenent
entity of xDSL term nal equipnent, nanely SNMP Agent nodul e, receives SNWP

nmessage through EOC channel. and HDLC frane, er.f qrns. accordi ng t o SNVP
Tessage. | I CURBDY Seip el hfoTe s Sl PR Rl AR S

report e@qﬁi?mﬁeﬁﬁrﬁhﬂh@bnﬁﬁuhrﬁmm séfmr&gﬂlﬂﬂbssu%é fo, DSLAMé@ﬁpﬁl@xﬁhH@hgg theal
process will be adopted. As an application hierarchy protocol NVP

pr ot 0colMAngeemens cifsyfaca r betwigen rfermng foamipment gnanage@ents upk ad/D-AMot ocol

hi erarchy,: there is e dqof f.. gur.at i . r .

al | ocat i%él’#?ﬂl%gt ’t%l%x%ﬁfl s]j;g;[f em %ﬁglﬁé‘%gﬁéﬁg& of %%@f} ttié?r#egeé?ggqu%%ar‘ggn%s can be
based omahfeient hiegshgbiofxBSINerpinal apipriers Uit feq shd MapigRieaoéntitptidreof,
managenent jnformation is also carried by EOC of these systens, thus

real i zi RgUFRNadRR Ty prdwe; gl faswanle e SPIMP omgssage ite” xldvle pewpinal

t her ef or.g,: hdand di’fgﬂ%@@ & f 3 fi tion in
xDSL tggwlﬁltng %ﬁw pnent féhgﬁr%q ta{ll(li"s I @grg%?eg%h%%eé%ngggétgﬁ? é(?glint%gfrﬁg?ti on
bet ween eglipment, eamielyad NRGUA perd mbodube) réceives sANME gudspagerthromgh EgeCrelrnnelni t .
Protocol r ﬁﬁ?ﬁ ce nnqﬁl i.n thisﬁﬁﬁtu ion is sho in fiqure 7. In

addi t1 ot ELTHG s P PRTTPERS PRSP SRV BRseARS Lo et STOME TBEPR | n
term naly x@sHii R¥RMal BT b W!répoﬂ@c'i‘%tt@ﬁniﬁﬁ’ln&'%ﬂ ghtl RAnddAhRAMBRAION.
.thereof can be autonmatically granted to xDSL term hal equi pnent when
demandedevenget techmdogikdt progesscwnl ibguadapiedx DSL at eapplinatione hisraolsn protoerlni nal

equi pne nagenment unit . needs .to commuand to xD m nal

equi pmMnﬁ%@ﬂgﬁdglrfﬁg_ cgitfed; Waﬁﬁjggi%r%%tsot er%f%ﬁgs#ﬁ%}iﬁcgﬂ%cﬁhr ation
i nf or mathi@#kchy) ahd RO & ndieed WP lcaifihiRatiRMeIPaddfadhilabatigt.l on data for next
startup of term nal equi pnent. The above description is just a preferred

enbodi ment thereof, not necessarily used to define the protection scope of
(e P Soemt oL IR S B IRPO00850 S Mhch R il S e
high-hierarchy protocols such as IP protocol, and management information is also carried
by EOC of these systems, thus realizing management application. However, IP protocol is
adopted, therefore, it is demanded that there be default IP address configuration in xDSL
terminal equipment, and this IP address must guarantee interaction between xDSL

terminal equipment and terminal equipment management unit. Protocol reference model in

this situation is shown in figure 7.

In addition, configuration information of all terminals should be stored in terminal
equipment management unit, and the configuration information thereof can be
automatically granted to xDSL terminal equipment when demanded. After completing
configuring xDSL terminal equipment, terminal equipment management unit needs to
send a command to xDSL terminal equipment, and demands xDSL terminal equipment to
store this configuration information in internal non-volatile memory as configuration data

for next startup of terminal equipment.

The above description is just a preferred embodiment thereof, not necessarily used to

define the protection scope of the present invention.
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‘conprising a term nal equi pnent nanagenent unit, CO side Digital Subscriber
Loop Access Multiple (DSLAM equi pnent and Digital Subscriber Loop xDSL
term nal equi pnent respectively bearing a nanagenent ent iPECYCN2BOOBEr m nal
equi pnment nmanagenent unit and managenent entity thereof respectively

beari ng a Managenent Information Base (M B) for inplenenting nmanagenent
function, wherein managenent entityQlhimbe said term nal equi pnent
managenent unit and that of CO side DSLAM equi pnrent, as well as managenent

entity of DSLAM equi pgent .and_ that of xDSL termn nal equi pnent at

subscri ber 5i éelv,blé&l n@@&‘ﬁﬁ%c?@ﬂpt Sﬁdgﬁnﬁﬁﬁ FEHPHICNt | THRRASCRICR! SYHi@Msaj d
term nal ki HRNA i i i Wel : and
per f or mcﬁgﬂgglﬁ ged? ?eansm' %?W%ﬁ?%&%%%%ﬂe%’ﬁg@%%% itélrjlltst s?%ﬁ%ﬁieo si de

DSLAM  epgessmdhtltiple h@ STaAM) CRusprdentDSid\WDighali Sutesatibér dosp exDShgteamidal

PG 0 e R R B s N e S R e

conpri Sivag dhtl lnfanS LEMETt enBiykh¥ieSE rdspEdtiveB/ be%ﬁh‘% R NEiHagbMEAB orn@sP Bhs NY
file update entity; the said file server and Tile update entity being
connect dMIBy forfimplementing magagasment fanstibace, thereby fil e downl oad or update

i .m i h. his i . fil
{ranon ssi onnanama enney B pihe SR PR chilp G ubitebrlolt FhRCnan T,

adopt i n@f@pdaDSHAMequiphisil SSidhaPmehapenlent éhtityf BEDSY MM BqapaRhtladig t 0
claim1, wherein Sinple Network Managenent Protocol éSNNP) being run in

t er m nalth& §fxBRbriermya sguipsant ahwb,scr%mﬁldpfwr}g anpeed thiopgh managsmgat DSLAM
equi pment...Aand SNVP Agent being run in xDSL termnal equipnent; SNWP

‘pr ot ocol tbel ng adopted to transmit SNVMP nmanagenent nmessages between the
sai d ter nithekaiddermpng ctjuipareay ermagemeit tniaadoptibSlcotramunicriongqotopstpmid 4.

The system according to.claim.3, rein the adopted chanpel. bet n the

said 1 SFHPRAE Sl ‘gﬂ%mls%rh& et frodl i SEPRARAID &t for

transm tehﬁ%%em]ﬁ PCT/ CN2004/ 000353 SNWP nessages bei ng Enbedded Operati on
(ECQ),

Channel (E and the adopted link hierarchy control protocol being
Hi gh-hi er artbppaiddtQ@ sidenRSCAM equipinedt @nsferring and transparently transmitting the

received data.

2. The system according to claim 1, wherein the said terminal equipment
management unit further comprising file server, and xDSL terminal equipment further
comprising file update entity; the said file server and file update entity being connected by
file transmission interface, thereby ﬁle download or update being performed to xDSL
terminal equipment through this interface, file transmission channel between the said file

server and file update entity adopting standard file transmission protocol.

3. The system according to claim 1, wherein Simple Network Management Protocol
(SNMP) being run in terminal equipment management unit, SNMP Proxy being run in CO
side DSLAM equipment, and SNMP Agent being run in xDSL terminal equipment;
SNMP protocol being adopted to transmit SNMP management messages between the said

terminal equipment management unit and XDSL terminal equipment.

4. The system according to claim 3, wherein the adopted channel between the said

terminal equipment management unit and xDSL terminal equipment for transmitting
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‘5. The systemaccording to claim4, wherein the interface between the said
EOC and HDLC being an interface of ITUT G 997.1 standard. 6. The system
according to claim4, wherein the SNVP nessages transm tt edrtoosbishs

term nal equi pment by term nal equi prent nmanagenent unit being
configuration and comrand information; the said xDSL term nal equi pnment

st ori ng SNMPCaREdagel Bkin@N Endedd«io Opaidioh NCREMMBL I(BOCY, @it thd tageply Nk m nal
equi pnent managenment unit, and_ taking this information as con?i guration
dat a f orhigsasehy sentral protoqol beig Kightheerpreby dat higktGoneph(HIPEC)- wher ei n the sai d
CO si de DSLAM equi pment bearing a Network Managenent System (NVS) for
managi ng DSLAM equi pnent, and the said term nal equi pnent managenent unit

bei ng i nt egs.altectsystend dgoskngltoNViinD4, Wkérdig thamtértae perrkeatthsysd ®OC dad The
system according to claim 1, wherein data transn ssion between the said
‘ter m naHIRGGibsHER IRiEHag AEHRU-dHF P94 dtarmd. t er mi nal equi pment is: data
transm ssion being perforned according to identifier information of xDSL
term nal equipnent; the said identifier information of xDSL term nal

equi pnent b@i Hlge pysyen cakogdosyy ta clairm i, ovlmeatinothe ENM& medsagesstudoworittiabto | i ne
interfac which is c.onneci)ed wi.th this xDSL term nal .equi grren , __on DSLAM
equi prertySTotermynal SQupEEnG 0¥ JPdHiAY FBIRIPERtNANASHRERHH! PFBS SAPUSYRYST al
subscri hgh doffRarldSinfdiaaRBER! fheCald QSLttalrni%mb&@geréﬁt st th&eShdiguration
Very-high-bit-rate Digital Subscriber Loop (VDSL) or Single-line

H gh- spead ®nynaed iSebsatidnb andmitied (ISHDBSW)inal 1Guipment management unit, and

taking this information as configuration data for next startup.

7. The system according to claim 1, wherein the said CO side DSLAM equipment
bearing a Network Management System (NMS) for managing DSLAM equipment, and
the said terminal equipment management unit being integrated in the said NMS or being

an independent system.

8. The system according to claim 1, wherein data transmission between the said
terminal equipment management unit and XxDSL terminal equipment is: data transmission
being performed according to identifier information of xDSL terminal equipment; the said
identifier information of xDSL terminal equipment being physical position information of
digital subscriber line interface, which is connected with this xDSL terminal equipment,

on DSLAM equipment.
9. The system according to claim 1, wherein the said digital subscriber loop is

Asymmetrical Digital Subscriber Loop (ADSL), Very-high-bit-rate Digital Subscriber
Loop (VDSL) or Single-line High-speed Digital Subscriber Loop (SHDSL).
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