
PCT/CN2004/000353 A DIGITAL SUBSCRIBER LOOP TERMINAL EQUIPMENT  MANAGEMENT
SYSTEM Field of the Technology The present invention relates to
communication technique field, more particularly to  a Digital Subscriber
Loop (DSL) terminal equipment management system. Background of the
Invention With the development of telecom network, more and more users are
enjoying the  working and living convenience brought by broadband. Among
the various broadband  access techniques, DSL technique utilizes the
existing twisted pair line resource as  transmission medium, and has
developed a plurality of access techniques, such as  Asymmetrical Digital
Subscriber Loop (ADSL), Single-line High-speed Digital  Subscriber Loop
(SHDSL), Very-high-bit-rate Digital Subscriber Loop (VDSL), etc, and  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  1 PCT/CN2004/000353  subscriber side is relatively small, while since
SHDSL adopts base band transmission,  SHDSL cannot share the line with
narrowband analog voice, however, broadband access  application modes of
all xDSL access systems are almost the same. At present, DSLAM equipment in
the network is managed and maintained by  Network Management System (NMS);
as a segment of broadband access solving program,  xDSL terminal equipment
at subscriber side also needs managing and maintaining its  working state
by the network service provider. As xDSL terminal equipment is of large
amount and widely distributed, in order to operate the broadband network
effectively,  reduce management and maintenance cost, and provide better
service for broadband  network subscribers, management and maintenance
scheme of xDSL terminal equipment  is demanded. At present the most
important xDSL access system management and maintenance  mode is shown in
figure 2. In the network model in figure 2, the DSLAM equipment at  CO side
is managed and maintained by NMS. NMS is constructed by network service
providers uniformly according to network planning and manages DSLAM
equipments  inside the network uniformly. Simple Network Management
Protocol (SNMP) is usually  run between NMS and DSLAM. For xDSL terminal
equipment in the network, because  xDSI, 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: I) 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 maintenance cost
is high. Management and maintenance of xDSI, terminal equipment must be
performed at subscriber side, in this way, many  problems occurred to xDSL
terminal equipment including update problem must be solved  by visiting
maintenance, as those problems also include self-malfunction of xDSL
terminal equipment or subscriber's mishandling to xDSL terminal equipment,
and so on,  so, all above occurred problems must be solved by visiting
maintenance, which will  definitely lead to high maintenance cost. 3)
Unfavorable to compatibility of network equipment. When xDSL terminal
equipment is delivered to the subscriber for use, there must be default
setting, so as to  realize service interaction with network equipment. For
instance, when provided to the  subscriber, ADSL terminal equipment must be
configured with Asynchronous Transform  Mode Permanent Virtual Connection
(ATM PVC), and connection identifier Virtual Path  Identifier/Virtual
Channel Identifier (VPI/VCI) of PVC must be the same as configuration  of
corresponding port in the DSLAM. While in effect, the default VPI/VCI
configuration  of PVC port in DSLAM equipment produced by different
producers are different, which  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 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  3 PCT/CN2004/000353
present time, taking ADSL access technique for example, which is created
and developed  on the basis of ATM technique, between Accept Transmit Unit
at CO side (ATUC) of  ADSL and ATUR, subscriber data is carried through ATM
PVC, namely service PVC  shown in figure 3, therefore, it is easily
conceived to establish one more PVC to manage  ADSL terminal equipment,
this PVC is right the management PVC shown in figure 3.  This management
mode is also applicable for SHDSL access mode that is also based on  ATM
mode. Concretely speaking, as shown in figure 3, in DSLAM equipment or xTUC
of this  equipment, ATM/LP transition protocol like 1483B or IPoA (IP over
ATM) is adopted to  tenninally manage PVC, and protocol entity based on
Transfer Control Protocol/Internet  Protocol (TCP/IP) protocol stack is
run. Or AAL5 can be adopted to terminally manage  PVC, in this way,
management entity can capsulate management protocol on PVC without  being
based on TCP/IP protocol stack. In addition, at least two ATM PVC
connections  should be configured for xDSL terminal equipment, one for
carrying subscriber's data  service, and the other one for carrying
management information, meanwhile, a  management entity 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: 4 PCT/CN2004/000353 1) The compatibility problem still
exits. In the present technical scheme, there must  be at least two ATM PVC
connections on both xDSL terminal equipment and DSLAM  equipment at CO
side, one is service PVC and the other is management PVC, therefore,  when
xDSL terminal equipment is ex factory or delivered to the subscriber, it
must be  guaranteed that management PVC is configured completely, and
configuration parameters  thereof are completely the same as that of
corresponding interface of DSLAM equipment  at CO side. While management
PVC configurations of different service providers may be  totally
different, it is quite difficult to guarantee configuration consistency of
management  PVC. 2) Leading to equipment complexity and cost arise. In the
present scheme, it is only implemented to establish a connection channel
between DSLAM equipment and xDSL terminal equipment by establishing
management  PVC connection, in order to implement management and
maintenance 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 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.  5 PCT/CN2004/000353  3) Unable to manage a plurality of xDSL
terminal equipment at the same time. In the present scheme, as it is
required to allocate an IP address for management entity of xDSL  terminal
equipment, to guarantee that this IP address is known by management entity
of  DSLAM equipment, the current applicable method is to configure default
lP address  uniformly when producing xDSL terminal equipment, but this will
lead to the following  problems: IP addresses of management entities in all
xDSL terminal equipments are the  same, therefore, when management entity
is managed by visiting xDSL terminal  equipment, the service provider can
only adopt one-by-one manner, namely another xDSL  terminal equipment can
not be visited until the currently managed xDSL terminal  equipment is
disconnected, while multiple xDSL terminal equipment cannot be managed  at
the same time, and this is apparently quite inconvenient for the service
provider. 4) Unable to manage VDSL terminal equipment. Connection
management channel  based on PVC is applicable for xDSL access technique
based on ATM, such as ADSL and  SHDSL, when there is no ATM connection,
this management scheme is not applicable  



any more, and other management channels must be established; as to VDSL
which is  based on Ethernet, it is demanded to establish other management
channels. In another  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. `i) 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, 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. 6 PCT/CN2004/000353  To
obtain the above object, technical scheme of the present invention is
designed as follows: A Digital Subscriber Loop (DSL) terminal equipment
management system,  comprising a terminal equipment management unit, CO
side Digital Subscriber Loop  Access Multiple (DSLAM) equipment and Digital
Subscriber Loop xDSL terminal  equipment respectively bearing a management
entity, the terminal equipment management  unit and management entity
thereof respectively bearing a Management Information Base  (MIB) for
implementing management function, Wherein, management entity of the said
terminal equipment management unit and  that of CO side DSLAM equipment, as
well as management entity of DSLAM equipment  and that of xDSL terminal
equipment at subscriber side, being connected through  management
interface; 



The said terminal equipment management unit adopting communication
protocol,  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 equipment management unit further comprising file server,
and NDSL 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. 7 PCT/CN2004/000353  Wherein, the adopted channel
between the said terminal equipment management unit and xDSL terminal
equipment for transmitting SNMP messages being Embedded  Operation Channel
(EOC), and the adopted link hierarchy control protocol being High-
hierarchy Data Link Control (HDLC). Wherein, the interface between the said
EOC and HDLC being an interface of ITU-T  G.997.1 standard. Wherein, the
SNMP messages transmitted to xDSL terminal equipment by terminal  equipment
management unit being configuration and command information; the said  xDSL
terminal equipment storing the configuration and command information
transmitted  by terminal equipment management 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  8 PCT/CN2004/000353  to xDSL terminal equipment, thus xDSL
terminal equipment is of stronger compatibility  and adaptability. 2)
Centralized management of xDSL terminal equipment is implemented. According
to configuration of the present invention's scheme, management and
maintenance of  whole network xDSL terminal equipments can be implemented
at terminal equipment  management center, without going to the local site
for xDSL terminal equipment  maintenance, thus network operation and
maintenance cost is greatly reduced. 3) Simultaneous management and
maintenance of whole network xDSL terminal  equipments is implemented.
According to configuration of the present invention's scheme,  it is not
needed to set IP address in xDSL terminal equipment, which avoids address
resource waste caused by IP address allocation and default configuration,
as well as avoids  the problem of unable to visit a plurality of xDSL
terminal equipments. 



4) Management 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 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. 'i) 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. (5) 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. 9 PCT/CN2004/000353  Brief Description of the Drawings Figure 1
is a application model of ADSL broadband access network in the existing
technology; Figure 2 is a solving scheme illustrating xDSL terminal
equipment management in  the existing technology 1; Figure 3 is a solving
scheme illustrating xDSL terminal equipment management in  the existing
technology 2; Figure 4 is a schematic diagram illustrating protocol stack
concerning the present  technology 2; 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
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. Tenninal
equipment management unit realizes correlation process between  10
PCT/CN2004/000353  subscriber interface and network component; DSLAM
equipment realizes management  message transfer and transparent
transmission between terminal equipment management  unit and xDSL terminal
equipment; xDSL terminal equipment realizes management  protocol and access
control. Wherein, DSLAM equipment and xDSL terminal equipment  bear a
management entity respectively. Both terminal equipment management unit and
management entity bear Management Information Base (MIB), and each
management  function is implemented through these MIB. In scheme of the
present invention, the following management interfaces are to be  added in
the above-mentioned equipment: 1) Management interface between terminal
equipment management unit and DSLAM  equipment at CO side. This interface
is located between terminal equipment management  unit and management
entity in DSLAM equipment, and indirect management of xDSL  terminal
equipment can be implemented through this interface. 



2) Management interface 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  xDSI, tenninal 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. I1
PCT/CN2004/000353  By means of the above setting, DSLAM equipment can be
connected to both terminal equipment management unit and xDSL terminal
equipment through communication  interface. What's more, as to the
management information related to xDSL terminal  equipment, DSLAN equipment
just performs transparent processing and bottom hierarchy  communication
protocol transfer, not performing management protocol analysis  processing.
Terminal equipment management unit can access xDSL terminal equipment
through OSLAM equipment, and can implement centralized management and
maintenance of all xDSL terminal equipment. In this way, if interface and
function of  xDSL, terminal equipment are changed so that management
information needs extending  or updating, just accordingly modifying and
updating terminal equipment management  unit can support new management
function, not need to modify DSLAM equipment. When the above xDSL terminal
equipment is accessed to DSLAM equipment at CO  



side, physical position information of this DSLAM equipment can be used to
identify this  terminal equipment, and terminal equipment management unit
can locate this xDSL  terminal equipment through this physical position
information, as well as manage and  control this terminal equipment. The
identifier information set for xDSL terminal  equipment 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 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 infonmation of xDSL terminal
equipment is of the above cases. In addition, xDSL 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 PCT/CN2004/000353  identifier, single-board slot
identifier and interface identifier thereof can be represented by  a 32-bit
integer. In scheme of the present invention, when terminal equipment
management unit  manages xDSL terminal equipment through DSLAM equipment,
SNMP protocol can be  adopted just as equipment operation and management
mariner of general networks. NMS  is used for managing DSLAM equipment,
which is usually formed as a high-performance  working station, and NSM
communicates with DSLAM equipment through SNMP  protocol, therefore, the
terminal equipment management unit in scheme of the present  



invention can be either integrated in NMS or be an independent management
system. Besides, the management entity mentioned in the present embodiment
is a function  module run on the equipment, as to DSLAM equipment and xDSL
terminal equipment is  concerned, the management entity mentioned hereby is
SNMP Proxy module run on  DSLAM equipment as well as SNMP Agent module run
on xDSL terminal equipment.  Action of these two modules is to transfer the
SNMP message sent by terminal equipment  management unit to xDSL terminal
equipment, execute relevant commands according to  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. 13 PCT/CN2004/000353  Concretely speaking,
when needing to manage xDSL terminal equipment, terminal equipment
management unit will send SNMP message to DSLAM equipment through the
management interface between terminal equipment management unit and DSLAM
equipment, and then DSLAM equipment judges whether the received message is
management message of xDSL terminal equipment, if yes, the management
entity thereof,  



namely SNMP Proxy module, will forward the SNMP message to xDSL terminal
equipment through EOC channel and HDLC frame. Management entity of xDSL
terminal  equipment, namely SNMP Agent module, receives SNMP message
through EOC channel  and HDLC frame, and performs according to SNMP
message. If there is SNMP message  in xDSL terminal equipment to be
reported to terminal equipment management unit,  reverse technological
process will be adopted. As an application hierarchy protocol,  SNMP
protocol is directly carried in HDLC frame, so there is no TCP/IP protocol
hierarchy, and there is no need of configuration like IP address
allocation. As to xDSL system, management of xDSL terminal equipment can be
based on other  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. 14 Claims  1. A Digital Subscriber Loop, DSL,
terminal equipment management system, comprising a terminal equipment
management unit, a Digital Subscriber Loop Access  Multiple, DSLAM,
equipment and an xDSL terminal equipment, 



the terminal equipment management unit adopting a communication protocol,
and  communicating with the xDSL terminal equipment through the DSLAM
equipment; the DSLAM equipment transferring and transparently transmitting
received data;  characterised in that: the DSLAM equipment and the xDSL
terminal equipment respectively bear a  management entity, and the terminal
equipment management unit as well as the  management entities respectively
bear a Management Information Base, MIB, for  implementing management
function; the terminal equipment management unit and the management entity
of the DSLAM  equipment, as well as the management entity of the xDSL
terminal equipment at  subscriber side are connected through respective
management interfaces; and the xDSL terminal equipment is identified 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  is 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 I 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. 15 4. The system according
to claim 3, wherein an Embedded Operation Channel, EOC,  is adopted between
the terminal equipment management unit and the xDSL terminal  



equipment for transmitting the SNMP messages, and High-hierarchy Data Link
Control,  HDLC, is adopted as a link hierarchy control protocol. 5. The
system according to claim 4, wherein the interface between the EOC and
HDLC is an interface of ITU-T G.997.1 standard. 6. The system according to
claim 4 or 5, wherein the SNMP messages transmitted to  the xDSL terminal
equipment by the terminal equipment management unit are  configuration and
command information; the xDSL terminal equipment storing the  configuration
and command information transmitted by the terminal equipment  management
unit, and taking this information as configuration data for next startup.
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. 16 10. The system according to any one of claims
1-9, wherein the physical position  information of a digital subscriber
line interface used for identifying the xDSL terminal  equipment is
determined by a DSLAM equipment identifier, a rack identifier, a frame
identifier, a single-board slot identifier and an interface identifier of
the digital subscriber  line interface. 17 


