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CO si de i sd%g%qteegglggﬁﬁ’) %%gg‘g}aﬁzcgfengﬁ%%lkthf) hPOUlE SEFGf RAINERGIFROUdentter f ace
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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
1s 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
mterface 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

VDSI. access, transmission length between DSLAM equipment at CO side and VTU R at



VDSL access, transmi ssion I ength between DSLAM equi pment at CO side and VTU
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CO si de,is\dbinhgicdt cannot manage and mai ntain xDSL term nal equi pnent.

Therefore, managenent and mai ntenance function of xDSL term nal equi prent

only be erformed | ocally. Concretely speaking, xDSI term nal
oqu " ¢ 4 erface, and xDSL

equi pnent prqyi . | nmai, Nt enance i nt
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foll ow n i sadvant ages: 1) Centralized nmanagenent and nmintenance of xDSL

t er mi nal q;(cdiél[ rﬁlgn%ﬁa o€ 1pantained by NMS. N 1s constructed by network service
providers uniformly according to network planning and manages DSLAM equipments
nside the network uniformly. Simple 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, xDSI 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.



inplenented. In the above-nentioned scheme, NMS can only nenage and
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conf i gur eff ’{‘;Hﬂﬂ%‘ijlw PORBUSCARENETHr m  Mode Permanent Virtual Connection
(ATM PVC), and connection identifier Virtual Path ldentifier/Virtual
Channel ldentifier (VPI/VC) of PVC nust be the same as configuration of
correspondi ng) portevémbleh DSAMbIMY lof hetweflf eqbipniche WafeaukbSVPlehYGhi
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Unabl e to inplenment configuration exenption or autonmatic C iguration of
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of PVC port in DSLAM equipment produced by different producers are different, which

demands to modify configuration parameters of xDSL termina) equipment so as to sujt

different DSLAM equipments.

4) Unable to implement configuration exemption or automatic confi guration 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 one 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 equipment 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
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node. Concretely speaking, as shown in figure 3, in DSLAM equi pnent or xTUC
of this equipment, ATMLP transition protocol |ike 1483B or |PoA (IP over
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t hat xDS nj cate entity in
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communi c&F5VEiS pbst dE‘E)I other tf&’@eéoror‘}affﬂlﬂgl manggsintes padIgonP ragkardgs, ias to
be confi Qllrﬁzﬁgcment entity must be run, so that xDSL terminal equipment can communicate with

management entity in DSLAM equipment through this management entity thereof
according 1o 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, cach 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:



in nmanagenent entity, in order to differentiate different managenent
entities. As to DSLAM equiprment, no matter which term nal P@E%Bydoﬁﬁ
adopted, the managenment entity thereof comunicates with xDSL termnal
equi pnment through managenent PVC, so that nanagenent information channel
i s established, under the control of terminal managenent system each
managenment function to xDSL term nal equipment is |rrpl enented, such as
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f(iI)SE ter ni'nar S@ﬁumﬁﬁ?wiagené?t&&c@ EPR B A ltREp ioigffgde%téelﬁ’??@ psedesinerbe i t
must be gtadrANtrEest, ItMuif@dlﬁ&%‘lﬁﬂtguﬁ)l\éﬁ‘teb%oﬁi@%{rht%%{]&‘flxsﬁ@ﬂp}lf gitlfilﬁ%{ge%?gt
configuration paraneters thereof are conpletely the sane -as at"’o
corresporifaig i nterface of DSLAM equi pment at CO side. While management

PVC configurations of different service providers nay be totally
different, it is quite difficult to guarantee configuration consistency of

managenment  PMGadRje theqeibignt @ngdeipimatcosofREexi ty and cost arise. In the
presgnt schene, it is only inplenented to establish a connection channel

bet ween DSLAM equi pent and xDSL term nal equi pment by establi sgi ng
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protocol ’P\)’%| icglfllne%g(r)r&r}g %rggqg 91%%%611? g{a;ggenggnt )ér?ds Ir_naintenanoe of xDSL terminal
equipment, carrier protocol on PVC channel is to be established. 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 protoco] 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 1s configured so that this equipment can be managed through DSLAM
equipment, it will certainly lead to more complexity of xDSL terminal equipment, further

more, [P 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.



term nal equi pment to support TCP/IP protocol stack. In another word, it is
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thi s management scheme is not applica
word, management schemes of different 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 xDSL 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, thercfore,

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.



any nore, and ot her managenent channels nust be established; as to VDSL
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protocol, therefore npl.exity of account-opening operation iIs |ncreased
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t erm nal @%Eé igent 1rnatna enent sl)l/stefm can uniformy configure, test and
moni tor xBAiE) PEPTRIFRPLH HPBAGRMORLARF E8i prrent . 6 PCT/ CN2004/ 000353 To
obtain the above object, technical schene of the present invention is

designed as follows: A Di gital Subscriber Loop (DSL) term nal equi prent
managenent sysesep, mebrgsricst wylitey ctfethmsmail teeqmaba@npnaamnagedgemtanwﬁmt andCO

side Digif 8¢ Access Ie DSLAM e ment and Digital
Subscri be{r %{o@; X B@éﬁjﬁtﬁ}lp EdufHIE tas %Wyﬁggrgolﬁé\d&qwmemnt
entity, thel ﬁl@itmfn&DSEQtHﬂﬂmmte 7 natntubsétmefr s’a\@éi Hét J(t qu@ﬁrt)ﬁgﬁq

t hereof respectively bearing a nagenment | nfor mat i on ]

i npl errent’i“ﬁ@a%‘?ﬁ’ﬁ&‘gl@ £¢:f uncti on, Wherein, nanagenent ent| ty of the sai d
term nal equi pnent managenent uni t and that of CO side DSLAM equi pnent, as
wel | as managenent entity of DSLAM equi prent and that of xDSL term nal

equi pnent  at Thelbsidr icheinab egeipriegi RgneQANBCAH IdpaYRomPBRAAGOE Hrotocol,

interface;
and performing data transmission with xDSL terminal equipment through CO side

DSLAM equipment;

The said CO stde DSLAM equipment transferring and transparently fransmitting the

received data.

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 fransmission 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.



The said term nal equi pnent managenent unit adopting conmmuni c?ti on
protocol, and perform ng data transm ssion w th xDSL termM nt
t hr ough CO side DSLAM equi pnrent; The said CO side DSLAM equi EN‘E@#&OB??
transferring and transparently transmtting the received data. Werein,

the said ter gk agggtﬁ.%i cﬁﬁ:r 5 Eﬁ%@én ﬁﬁ@'saldftgrrnilﬂflequg)?rnlt ?n'eaﬁ .{n{}eln?{,lﬁ}gr ver,

and NDSL term nal équip risin e said
file ser vélrid *dh%Lfﬁetlmnadp@aui@mnt |fo1y thesmticg riTeuiPe hdayagks | eeitg anapadess on

interface fil 0 e bein erforrred t o xDSL
termnal S84 em 13{%@2&6&% AP nEL“{?P?egg@h h‘?iaf’cég’t BWHOHPELPGN betigniigh-
bet ween thférgﬁaiﬂ[)ﬁﬂah_@n}@@&\{t%] (amdchi | e update entity adopting standard file
transm ssion protocol. Werein, Si rrpl e Networ k Managenent Protocol (SNWP)

being run in termnal equi pnment nmanagenent unit, SNMP Proxy being run in

o Ao I T SO PR ), DA b BBb LS TR

nmessages Oet%Widenandagl. sai d term nal equi pnent managenent unit and x DSL
term nal equiprent. 7 PCT/CN2004/000353 Wherein, the adopted channel
between the said term nal equi pnent nmanagenent unit and xDSL term nal

t fo S i d n_Channel
CBoD and ¢ nRGanSe N e AR 8HARA 16 (A IREHRP o REH g R A

hi er ar chyedapraerti mkna(g@nmenblun(tl-!l[ém@ coﬂﬂ@l{a&idﬁ aﬁmeomﬂiaﬁaflae@nﬁabmeg@ e said
EOC and ‘gfgl%el ng.an . nterface ? T%T G 997.1 standard. \Werein, the
SNVP mess)?g’ ?‘?’é‘?f’éﬁﬂ‘f?g’&n’t Yonipsane cgp ‘H%Honeﬂ@lcﬁﬁiéﬁftn U}}fql’@ﬂﬁplhéﬁﬂsnﬁtjﬁd pnent
mRnagenensy wihinab GankAAUEALL R CATERNG;BLALTRLL OB ISRl XDSL
term nal e)é]w pn%nté\ng?grl ng 1t Eel clonf |1 gur atllgo and commncfiIS ?ié rraf? on °
transni t ti@dnepypta@pn nal equi pment managenent unit, and taking this
information as configuration data for next startup
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.

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



Wherein, the said CO side DSLAM equi pent bearing a Network Managenent
System (NM5) for managi ng DSLAM equi prent, and the said ter J&ﬁ%ﬂ Lg@% ment
managenent unit being integrated in the said NVMS or being an’i 8 den
system Wierein, data transni ssion between the said termnal equi pnent

management, ¥pisi, telﬁ'ﬂgal S C#e%'f hhalpeAyL Ik tegn%%l}eg? Bsff_ft S{tl%r{%rp C}I%pglﬁhﬁmgt

performed according to |er Irnform :

t he sai d putbmiapfabdnty.i nf ormati on of xDSL terninal equi prent bei ng physi cal
position information of digital subscriber line interface, whichis
connected with this xDSL term nal equi pnent, on DSLAM equi prent. Werei n
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present i nvesgehent sesefewithontd gomlgy tox BRL lbdah&fte afoR mQEhfeﬁﬂQfdﬁyeqhﬁameﬁ@n be
i mpl enent _to manage xDSL term nal equi pnent, w thout any defaul

confi gur a’P’IaB’IIFna‘BceP@?F eRDOBk PppEESBand Yamsenceson in afeatlypédureht , t hus xDSL
term nal equipnment is of stronger conpatibility and adaptability. 2) .
Centralized managenent of xDSL term nal equipnent is inplenented. According

to confi gur a) Smmolfarehes praasgarberit randrthamt’enSncﬁCdsiemholeﬁﬁdiﬁz@ﬁd‘fEDELa!%ﬂmnal
mai nt enance.of whol e network xDSL term equi prents can be i npl ement ed

at term nelURETHIEHPIeERITY g SGEMN ”’(getﬂlcé?fn L\%\ﬁtfoﬁcﬂftth*‘g]%feff@l {yentien’s sabamesi t e
for XxDSL # 6§ Mongbede@Ub RREMP addRshLS Qmeteiutﬂh{é ﬁlﬁg}ﬂ\@fn!( OREL 3Lb:a0 a@@r%ss

mai nt enance cost is greatly reduced. 3) S us rfanagenent
mai nt enan€eousee W eauged o ik addpsits adleczmonaa,hd defyuit pnmﬁrgmamcm aspkl ae Mk

needed 1 ansBrooPE hEMBLLBYS palt SRl RF Sb (R AEROP PR o avoi ds adar ess

resource waste caused by I P address allocation and default configuration,
as well as avoids the problemof unable to visit a plurality of xDSL
t ernmi nal equf"b%@ﬁ@&ement function is easy to extend. In this scheme of the present invention,

Proxy function is realized on DSLAM equipment so as to transparently transmit specific
high-hierarchy management information, therefore, with the development of technology,
when it 1s 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 managemernt 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.



4) Managerment function is easy to extend. In this scheme of the present
invention, Proxy function is realized on DSLAM equi pnent SP%T%?\I%O?){@QGP?B?'I
transparently transnit specific high-hierarchy managenent ‘infoi ,
therefore, with the devel opment of technology, when it is required to
provi de new subscriber interfaces or new service functions on xDSL

' BHPIE N rinkion &f to nodify and update the unified
E:;m 22: gquT Sripton 81 tHE DrAH whi ch avoi ds nodi fyi ng and updati ng
' i ' f xDSL
Corminal equr gignt & PRIER R R D B S dn o GuihaEBSBRe ¢ he
present i weentiopn is conpletely supported by xDSL chip itself, CO side

doesn't need to configure extra hardware equi prent for term nal nanagenent
to termnate management channel, in this way, nenagenent cost is greatly

5 : 1 i XPSL term nal equi porent is
Gent i 11 ed by RS neERoBing U MLAE M AT B Raulp) Bine P U

conveni entheenisposfechoiogDBL  t er mi nal  equi pnent; besides, term nal
equi prent nanagenent unit can manage xDSL termi nal equi pment without
having to configure such special address as IP address for xDSL, term nal

equi prent, t ged 9niga soRBAE sWichle MAbrBRe | ATGE 1 RRRM o0 nlh: Addresses. bei ng
ogcuBi ed. 9 P%T/ CN2004/ 000%53 lmlBri ef De%g@iv%lton of1 ﬁﬁ%nkr a\%llq‘ngé Fi g_hnre 1
i s a applhestisops ivplnsflonf 2.ADSL br oadband access network in the existing
technol ogy; Figure 2 is a solving schene illustrating xDSL terninal _
equi pnment nmanagenent in the existing technology 1; Figure 3 is a solving

scheme il | ustigatd Ags xDSheinatiedngtane GRispEBM pPREGIIRM cdnlembfreneXrsdkhNd
technology 2; Figure 4 is a sc%rrati c di agér amillustrating %p?o?stestack
concer ni NP8 resent technol ogy 2; Fi gure 5 is a schematic diagram
illustrating reference nodul e of xDSL term nal

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 is 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 mterface

frame structure in embodiment of the present invention.

Embodiments of the Invention

Now, the present invention will be described in detail hereinafier 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



i i t invention; Figure 6 is a
equi prent nenagenent in scheme of the presen
schematic diagramillustrating protocol stack reference.nnqﬁﬁggﬁ%mgﬁggL ;
term nal equi pment nanagenent in schenme of the present inventiof, re
is another schematic diagramillustrating protocol stack reference nodul e

f  ADSL il i t I,n f th resent invention;
D gure B | O e e TR MRt A R Mg

i nt er f aceMepsagpiransfpuanditrenipareatrbouimission btwicbe tETBse Huiphitanhian ement
invention will be described
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i i for
temof the present invention, a termnal equipnent nanagene tuni
?%?] agi ng L{@SL’@I Eﬁé}pé}ﬁ&ﬁ@pt é’éﬁlﬁ}’ prﬁgwppv%Lmh @qmllph_eq[mpraent @@11&1gd1?eﬁ$ﬁint< _@ﬂ-l
term nal | 1y SRS Gl .de .are. conpris t east. Tenni na
equi pment ﬁlﬁ%%néaag%ﬁ% ﬁl?ﬁt(\f ni t %gﬁgé%lghcglf FEILPT ﬁasﬁ r@@g’s alﬁ;ef’%i.‘ewan@g?mem
PCT/ CN2004mo@E5 3np Butes tedi theugh ticee IBe and net wor k conponent ; DSLAM
equi prent real i zes managenent nessage transfer and transparent _
transm ssi on between term nal equi pnent nmanagenent unit and xDSL term na

equi pnent; x i ' idr€ ) nt rotocol and access
Cont Fol - o el o oaL A dc R A IR RSl B pecle
managementddenin thy abegpaeniioeddequiotdntt er mi nal equi pent managenent unit and
managenent entity bear Managenent | nformati on Base (M B), and each
managenent function is inplenented through these MB. In schene of the

present i nventMenagehitat frddri:RWibBGy FRIGHRIR Rbuib RS ﬁl?lga%gmgﬁteungtoan%,fi%?l;gﬁ/l:fl in

-mentioned equi pnent: 1) Managenent | nter ~between t
tegﬁi S%Xfeqm@é Aeht Sgﬁlﬁ- ItQr hinatBkald loeded peteretn atrmGRl sipdemelihinsndgehenf ace

i s |ocateg;b ] nal. equl managenent . uni t and managenent
ety 1 1B A G psanr oy B RRR L e R0 Bhb et woBAzeTIcS oY AL
equi pnentiemanaliequipnenecenieihplfnaughithigh thitREfRee

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

¥DSL 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 equipnient
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 {ransmission protocol, and this transmission channel can be established

through SNMP management message control.
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2) Managenent interface between xDSL term nal equipment and DSLAM equi prent
at COside. This interface is | ocated between management enfifty, 609/00‘93%15'6"\/'
equi prent and managenent entity of XxDSL term nal equipnent, ané nmanagement
information of xDSI, tenninal equipnent can be transmtted through this

interface. 3)3¥hlhsdrARSINRELANnE TG ARCE AL NE gﬁh bd LEnnsBeY & vl g%rél%%k

term nal equipnment. Concretely Speaking,” I'n order to realize su L
oper at i on§QEBMEN] magegwhaddimhdng ofDvarterminpld e poknx BShugte raohmalnication

equi prent ;. f il rver is to be.set in termnal equi n nagenent unit,
f iql epupda%lgglé%ct% i 3@1 a;{ss I[ngrebe":‘sslg’t e GSEEIERY H%qﬁléﬁlat@&uﬁp%tt‘? rI‘i)sr['r I“_é’mmaI
transm sse@ripmBhie DSAMEN bquipDcRGus PerBBAYRRRPhREA frob&sHE N boRHH. Hciérhi%?y pdat e
entity thereof, so that files can be transmtted through this inter ace,
this inteffHEBIKRLRN cBOHEPA BaNSIt hnott @erfPrainge quansgementmpeigerte rnalysist t o

fulfill o E i il f r t.e of xDSL term nal
equi pment b g{c@is:ij%’s‘ ?re #1J8§§1 rgédd@ng%\é@%%ggm%{ﬁhd%ﬁ? F:%n\é\@%cgsasngﬁsgéfxgﬁnalcwmqm

bet ween f ilireugerVBLAM efiipmentpdatde emiiiﬁrmlﬁlﬁexﬁ tcﬁﬂﬂﬂﬁ_{ﬂe&Slnmagmaﬂeland
adopting standard fil.e transm.ssion protocol, and this transm ssion
chaP\neI gcﬁ]ﬁlrﬁ‘@]a&‘f ﬁhlalis’ﬁi%“ “irﬁ?léﬂig?‘lu’gﬁwpi-ﬁﬁﬂé‘gﬁe\‘fé}ﬁtlfﬁ’é@?&@e?&ﬁimbw of 1
PCT/ CN2004180 03 naiBuilRAdS o8 Qﬁagge(fig?ﬁﬁt ARl b dMGent %%%%%g%ﬁ?@heﬁﬁ% be
connected to both terninal equipnent nmanagenent unit "and X erm na

equi prent ot hpdnligh, mmm-rd:iagiy@modlifyingrahdwdat\ﬂmtémirrw)requipa&nb glLdXEgemen't t
managenent .information related ta xDSL term pal ' t, | equi pen
j ust gperf%rﬁ1 a‘ﬁ“&ﬂ%%&?‘@ﬁ@%ﬁ%ﬁ@ﬁi?% D! BBt @rﬁ‘?ﬁ?g/ﬁéggﬁ& CEBIRER cat i on
protocol transfer, not perforning managenent protocol analysis processing.
Term nal equi pnent managenent unit can access xDSL term nal equi prent

t hr ough OSLAN @uthgsbate xIapk teraninal sanigment iscentsser ioZR 8L Advhagepmatt €0

mai nt enang t. 1.0 Wi In.this way, if interface and

Tt enangge @b s8kn SR GOk LIS Bk Ly LSRRGS,

i nf or mat i erminekdguipxiear dirgterdinal Rgaiphidgt nhdhakerd&if Ol '&?ﬂl Modmdithiyi %ﬁ?d
dating term pal equi pnent nmanagenent unit can support new nmanage _

:‘J 5n§t: og, teHgna g%p%gnﬁgww BELprskglippsEnk Infpraptiathes apel es ubBEagt endri nal

equi prent ¢dr$ RCHRS 8& il LRI R $Pormation set for xDSL terminal
cquipment is actually physical position information of digital subscriber line interface,
which is connected 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 thercof 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, 1dentifier information of xDSL terminal equipment is of the above cases.
In addition, xDSL terminal equipment identifier can be identified by a function, for

instarice, 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
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si de, physical position information of this DSLAM equi pment can be used to
identify this termnal equipnent, and termnal equipnent nppage nit
can locate this xDSL term nal equi pnent through this physical p%@{;bhsgn
information, as well as manage and control this term nal equipnent. The

i denti fi efdenhfi@! SBEADaiPiof REnidRSland BPRRiden B RERRE cd:PoARbHALIYa by
physical position information of digital subscriber linein ace hi ch
i s connectédMign%msl term nal equi pnent through DSLAM equi pnent; DSLAM
equi pnent at CO side is of various kinds of structures, if DSLAM equi prment
is single- rack and single-franme, physical position information of the
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n information. of the interface thereof
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equi pnent myventioh capbe giovrdnicates inNMSaddbe ko mdepdBent reamigaabnegsiepirent
identifier can be identified by a function, for instance, this function =
F (rack identifier, frame identifier, si ngI e-board slot identifier,
interface i dBeiilds ﬂfe) maﬁzﬁg%mehhbﬁut&uﬂéiﬂioﬁéﬁ ﬁﬁfhetiﬁes%npé}gb&gme fa gh@ ;5ACK
identifier, frame 12 PCJT/CN2004/000353 identifier, single-boar

i dent i fi NOGHE T eR eI Y 357t dP ST Al egyiproent ab@XDSbrtesmnabcqulqynera 1532 bi t

nt eger nal e prrent
mnagenert ot i naskBerBAE SRRl LRI R e b st AR Bqer pirent
SNVP pr ot 08N aqulmeentam;owtebchs prasgeem sk BN FunORE X BT OBrARE] BRRGIeNENt
mari ner o‘% t8> 1a net V\o%ﬁ‘? is used for managi ng DSLAM equi prent,
whi ch is A%FR9D efSSrtY‘Péﬁn & IFuf“bHalﬁé?‘fﬂé? rrRifYHemegis ek samg be terniion cqamtheNSM
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t er m nal equl pmrent managenent unit resen
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,
mterface 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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invention can be either integrated in NVS or be an independent management
system Besides, the managenent entity nentioned in the pre&er%z(@mgggnent
is a function nodule run on the equipnment, as to DSLAM equi pnen nd” xDSL
term nal equipment is concerned, the managenent entity mentioned hereby is
SNWP Proxy nodul e run on DSLAM equi prent as wel | as SNWP Agent nodul e run
on xDSL term nal equi prent. Action of these two nodul es is to tran;fgr t he
SNVP nessage ‘<@ftelay speakingn athea qeedingne manapag®Bentermuiniat equipxBSL idrebm nal

equi pnment t _ N n ording,t thi.s SNVP nessage, and
part orm oot PEE e ek OB SNIEF Biceiri o B nBinoni i i .
exanpl e ofanzgragihngnbiBte ttetwidnakeremmsl PARMmERT B1aRSNNP LﬁﬁtOFaﬁgobSLAgflt >
access system scheget of bge present invention Wlt|| be described in detai
her ei naf t EfPEPYyA8d6then) %e‘iiuéplﬂ@ﬁtb@@?s ﬁ}i&ﬁh@é%}hgr ricgﬁ%nf?isai% IADSL
access s - : - [
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equi prent haraelAgBNB Préfvmoduis saidledorared dhe réNdPomeAlaBE chpddetnhar at i on

Cnannel Bl ) EERY e SR B PR L (OO 1o car et T
lines ar ecaymaditonoudy SKAIRISRBNholNE OkbaYls tlﬁéﬁﬁ éﬁ?ou@iénqﬁ\@%gm&ﬂ]: | de

and xDSL term nal equi pnent can be inplenented, ereby pr
dermand of ek Rt frgmafangueaforion actarding IPSHMR emssagadf it GeONMPOmexBSR.

i - Lpnent. ol t obj ect of configuration exenption
et nt onanie D iRaEna ChRbBenSic BE AR o1 e B st pier Hi 0emh g ds
wi th | TU-fBv&is09dchhobighallpksbess Wil e adoribd, USS Tl Ssolicheod 1B Y rshuse of

SNWP message, and HDLC interface. 13 PCl/ CN2004/ 000353 =~ Concr etel'y speaki ng,
when need%ﬁéj”’t Brateivhge disstly teariadngl TEYE pliame,, sat drané nanoe §GPHReMb0CO]

managenent;.um | : .t Oy equi pnent through the
nanagenerrﬁlel:émh ?%ﬂgcdele%gét]g\%gér\l!@eﬁﬁﬁ%ﬁ gté%ﬁllﬂgn’%r%%dh%ﬁﬁlg%ﬁ?@ﬂ?' unit and DSLAM
equi pnent, and then DSLAM equi prent judges whether the received nessage is

e ¢ o Yo 2Py ABR gttt of L b cfuibmmeht canbo basedbon s
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. Protoco] 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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nanely SNVP Proxy nodule, will forward the SNMP nessage to xDSL term nal
equi pnent t hrough EOC channel and HDLC frame. Managenent entity of xDSL
term nal equi pnent, nanely SNWP Agent nodul e, receives SNMP nessage
t hrough ECC channel and HDLC franme, and perfornms according to SNWP

nmessage. | hii e is SNVP nessage in xDSL term nal equipment to be
reported to term nal equi pnent managenent unit, reverse technol ogi cal
process will be adopted. As an application hierarchy protocol, SNW

protocol is direéctligitdabubsedbérnL i, DELan@misd cicjnqmeenit smatagEakRhl Bysa¢mt ocol

hi erarchy, and.there is no need of configuratio e lP ddress
al | ocat i grfm%lsf“@ %&W‘%%BW%H’&@%&?&% gpitx &_g‘f rYROBEH! eé(ﬁi?iOBn%‘i‘FFSScan be

based on q¥ifigiple, WOAKMI &{ASRON 2R 4 QDQL%I%HH&Q ea§1]pl‘rP ﬁp rotocol, and

nmanagenment in ormation is also carried ese systems t hus

real i zi ng mandgdemstinalagspinnecnt ummagctmmen adetlrpy atowoiunistiongopoed, and
therefore, there be defaylt LB a configuration in
xDSL ter rﬁO{r]{la um%ﬁg nﬁr’r%‘ﬂ} fle éﬁgr[’ TRiyng ﬁqé{ﬁ’&}eé‘g thegﬂgﬁmgﬂulpﬁ? Faction
bet ween xDSL tht @STi AW eq@ipul B Aisf@Ady bed Hhﬁh@hlcﬁﬂlyll@x@mtwgﬁ@&ﬁ!@éﬂ%ﬁa uni t.
Protocol reference nodel in this sifuation is shown in figure 7. I'n

addi ti on, con‘fh“gelfﬁeatSF@)H”ihﬁﬁ’ornatl on of all terminals should be stored in

termnal eq i %?ﬂ rati i on

t her eof can Eﬂg@nﬁgt éﬁ?ﬁg@ y gﬁgnt & H%%L&ﬁ Clr%gpna& %%eﬁﬁ%%'”‘%ﬁ
demanded. nifriagememinphiely) ngd thontinguel oguishbiSht hemnagdadnt egi REeRE 4se@ nal
equi prent managenent unit needs to send a command to xDSL term nal

equi prent MHR”Y rﬂ%rﬁaﬁ%%t‘ci DSEPECBY§HY negar e dgnssmentolnfetationt Rese, MhBi &uir at i on

informati Qﬂ lethenfh € HA é?t%t‘ﬂﬁﬂcﬁﬁﬁ' e menory as configuration data for next
startup of erm na equ prment e above description is just a preferred

enbodi nent t hée @mmmahowlpmceismaragbmemm and th@aﬁmagemhmrmmpbiem'e iDHi. sdope  of

th t t 4 : s¢riber, Lo DSL,
torm nal  SHUPEEh: Sraitobindin mEyeedinet SHHR PLItHG N er AN GqUpBirE
managenmentubiRiiber dddird 'cbﬁiecl%ﬁ@ﬁ%ﬁg}pﬁerspéeﬂﬁ?@ mARERSRent MidtdcRL: &ind PSLAM

equi pment and an xDSL term nal equipne
the xDSL terminal equipment is 1dent1ﬁed by physical position information of a

digital subscriber line interface of the DSLAM equipment, wherein the xDSL terminal
equipment connects to the DSLAM equipment through the digital subscriber line

interface.

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

the file server and the file update entity adopting a standard file transmission protocol.

3. The system according to claim 1 or 2, wherein Simple Network Management
Protocol, SNMP, is run on the terminal equipment management unit, SNMP Proxy is run
in the DSLAM equipment, and SNMP Agent is run in the xDSL terminal equipment; the
SNMP protocol being adopted to transmit SNMP messages between the terminal

equipment management unit and the xDSL terminal equipment.
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the term nal equi pnment managenent unit adopting a conmunication protocol,
and communicating with the xDSL term nal equi pnent through the DSLAM

equi pnent; the DSLAM equi prrent transferring and transparently transmtting
received data; characterised in that: the DSLAM equi prent and t he xDSL
term nal equi pment respectively bear a nmanagenent entity, and the term nal
equi pnent nmanagenent unit as well as the nmanagenent entities respectively
bear a Manage#erite systbmravedidony tBakén AyMBerdioan Embpdddentctaignr@nageneoC,
function; .the term pal equi pnent managenent unit and the managenment, entity
of 't he. DSUARRCRGHTEHERT o< aRrl LR fEHSGEREH TanErY §heot DEhdotiet

term nal %Hlpﬂ%ﬂfor&?ansaﬁﬁﬁﬁ?EHeb.ﬁ‘l?M@' HEssAE R, SRMIRRIEL atchy %%L{nﬁs@&ﬁ@u,ve
managenent i nterfaces; and the xDSL term nal equipnment is i1dentified by
physi cal pgbdlti sradppitdanatinlohieschy catitgl pmitocslibscri ber 1ine interface of

t he DSLAM equi pnent, wherein the xDSL term nal equi prent connects to the
DSLAM equi pnent through the digital subscriber line interface. 2. The

syst em accor di.nghd & sehndiatdoldinpheceiim 4, hehdreinthbahcAd RIREIn RNAYE Rt

unit further conprises a file server, and the xDSL term nal equi pment

further cohpktdean inferface of [iedt @ 98nhtlistandardhe file server and the file

update entity being connected by a file transm ssion interface, whereby

file downl oad or update to the xDSL term nal equi pnent is perforned

t hrough the fé.|Thetsystaanicssdog t olhaaniage, whefeid Be ISNMB MesSibentraRaMel to

bet ween t%egs['#%ﬁ ser,ve‘g and the file update entjity adopting a standard

file trand Un Fowdc saviPentRy d0&t SHHEL SABIPRENE gnagehent gpit are

wherein Si =T ManAge t I NIV, t.he. t enni nal
BRfiguNeI ARk d SN@{?&rmﬁOQ, RO DSP! IM?%%§ S’gﬁﬁﬁ}]&%@a Sutbgﬁ‘é {h@]

equi pnent managenent unit, Proxy I's run 1iIn nt, and
SNVP Agentconguratori rangheoxb@hidt erfoinmeione qrangnittied ; by hihe SNMEhabr efudmabntbei ng
adopted to transmt .?NI\/P messgges fb_et ween tﬁf)}ﬁ,term nal . equi pment
managerment URE A §PErdisae fIEs inforarationas prmuratig dgta fehaeXd S1@FlR accor di ng
to claim3, wherein an Enbedded Operation Channel, EOC, is adopted between

the term nal eqrui pment nmanagenent unit and the xDSL term nal
7. The system according to any one of claims 1-6, wherein the DSLAM equipment

bears a Network Management System, NMS, for managing the DSLAM equipment, and
the terminal equipment management unit is integrated in the NMS or being an

independent system.

8. The system according to any one of claims 1-7, wherein data transmission
between the terminal equipment management unit and xDSL terminal equipment is: data
transmission being performed according to identifier information of xDSL terminal
equipment; the 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 any one of claims 1-8, wherein the 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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equi pnment for transmtting the SNMP nessages, and Hi gh-hierarchy Data Link
Control, HDLC, is adopted as a link hierarchy control protocol. 5. The
system according to claim4, wherein the interface between the EOC and
HDLC is an interface of ITUT G 997.1 standard. 6. The system according to
claim4 or 5, 1@\“?}&@5%1&'@%@%\%’5 TR EFRERS of CANRM It Sheldn tﬁeh@%.‘\g‘}f‘ § &6y nal
equi pment by the term nal equipment” management unit are I gu Pation and
command i nhrmatiponf atdigtak Bmcmleﬁn lineahtedged ywed dor siboifying thbeDStotefrhiguar at i on
and conmand lnfornatlon tr t.he term nal eq ui pment enment
ni ¢ Cana Calaieh Th s SneT R BREALFalipRsht Wehdier St GEh s 2 drand up.
7. The sysa@mm&.pﬁxﬁgegaobﬂf AN NiiePindCA B Bfade @cm\{\ﬂﬂ&r&'u{b &Qﬁa@?rbs% er

equi pnent bears a twor k Managenent System NWVS, for managi ng the DSLAM
equi prent ,lingdaterfepe t er mi nal equi pment nmanagenment unit is integrated in the
NMS or being an independent system 8. The system according to any one of
clains 1-7, wherein data transm ssion between the term nal 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 identifier information of xDSL term nal equi pnment bei ng physi cal
position information of digital subscriber line interface, which is
connected with this xDSL term nal equi pnment, on DSLAM equi pnent. 9. The
system according to any one of clains 1-8, wherein the digital subscriber

| oop is Asymmetrical Digital Subscriber Loop, ADSL, Very-high-bit-rate
Digital Subscriber Loop, VDSL, or Single-line H gh-speed Digital

Subscri ber Loop, SHDSL. 16 10. The system according to any one of clains
1-9, wherein the physical position information of a digital subscriber
line interface used for identifying the xDSL term nal equipnent is

determ ned by a DSLAM equi pnent identifier, a rack identifier, a frane
identifier, a single-board slot identifier and an interface identifier of
the digital subscriber line interface. 17
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