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METHOD FOR IMPLEMENTING
SUBSCRIBER PORT POSITIONING BY
BROADBAND ACCESS EQUIPMENTS

TECHNICAL FIELD

[0001] The present invention relates to the field of broad-
band access communications, especially to a method for
implementing subscriber port positioning by broadband
access equipments, and relates more specifically to a method
for implementing subscriber port positioning by a Gigabit-
capable Passive Optical Network (GPON) access system.

BACKGROUND

[0002] One of the current broadband access techniques is
Digital Subscriber Line (DSL) access technique, a DSL con-
vergence equipment (office equipment) is connected with a
subscriber terminal equipment via a twisted pair, and the
connection mode is point-to-point connection. As to broad-
band service, in order to distinguish the subscribers, when a
subscriber is accessed to a network, the location of the access
subscriber can be indentified by filling related port informa-
tion in access protocol packet, and the information can be
used as the authentication information of a broadband access
server. For example, a subscriber can be authenticated
according to the physical location of the port, user name and
password. As to the cases when Dynamic Host Configuration
Protocol (DHCP) and Point-to-Point Protocol over Ethernet
(PPPoE) are applied for network access, the DSL conver-
gence equipment activates the function of DHCP option 82 or
PPPoE+, while no other process is performed at the sub-
scriber terminal equipment, and the DSL convergence equip-
ment adds the related port information into DHCP or PPPoE
protocol packets, and sends the protocol packets to a corre-
sponding access authentication server, wherein the port infor-
mation comprises access node identity, access node rack
number, access node frame number, access node slot number
and sub-slot number, access node port number, the Virtual
LAN (VLAN) fora subscriber to access, and so on, so that the
access authentication server can perform corresponding
authentication process according to relevant information.
This method can solve the widespread problems of broad-
band subscriber account being stolen and one account being
accessed at multiple points.

[0003] GPON is a gigabit-level broadband access tech-
nique, providing wider access broadband. An office equip-
ment (OLT, Optical Line Terminal) and a terminal equipment
(ONU, Optical Network Unit) are connected via a fiber in
GPON, and the extended connection distance between the
office equipment and subscriber terminal equipment can be as
long as dozens of kilometers, while that of DSL can only be
up to about 6 kilometers, so GPON is a new broadband access
technique. Each GPON port of the office equipment is con-
nected with a plurality of optical network terminals through a
point-to-multipoint optical splitter, and different terminals
share one GPON office equipment port, therefore, the GPON
office equipment can not distinguish the accessed terminal
subscribers merely through physical ports of the office equip-
ment.

[0004] GPON terminal equipments comprises equipments
with single port and that with multiple ports, as to a multi-port
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GPON terminal equipment, it is further required to identify
the port information of subscribers.

SUMMARY

[0005] The present invention provides a method for imple-
menting subscriber port positioning by broadband access
equipments, to solve the problem that subscribers can not be
positioned when multiple terminal equipments are connected
to one GPON port of a GPON office access equipment.
[0006] To solve the above-mentioned problem, the present
invention provides a method for implementing subscriber
port positioning by broadband access equipments, applied in
a GPON system, comprising the following steps:

[0007] (1) when a subscriber initiates an access request, as
to a multi-port terminal equipment, the terminal equipment
capturing the access request message, adding subscriber
basic information into the access request message and send-
ing this message to an office equipment; as to a single-port
terminal equipment, the terminal equipment directly for-
warding the access request message to the office equipment;
[0008] (2) the office equipment capturing the access
request message, adding terminal basic information into the
access request message and forwarding this message to a
broadband access server; as to a multi-port terminal equip-
ment, the terminal basic information and the subscriber basic
information constituting subscriber port positioning informa-
tion; as to a single-port terminal equipment, the terminal basic
information being taken as subscriber port positioning infor-
mation;

[0009] (3) after receiving the access request message sent
by the subscriber, the broadband access server extracting the
subscriber port positioning information.

[0010] Further, in step (3), after extracting the subscriber
port positioning information, the broadband access server
further sends the subscriber port positioning information to
an authentication server for binding authentication of sub-
scriber account, password and the subscriber port positioning
information of the subscriber.

[0011] Further, in step (1), the subscriber basic information
comprises one of or a combination of several of the following
information:

[0012] slot number and sub-slot number of the terminal
node, port number of the access node, and corresponding
virtual port information.

[0013] Further, instep (2), the terminal basic information is
used for identifying different terminal equipments connected
to the office equipment port, so as to position different termi-
nal equipments; the terminal basic information comprises:
physical port information of the office equipment for the
subscriber to access and ID information of the terminal equip-
ment.

[0014] Further, in step (2), the terminal basic information
further comprises:

[0015] one of or the combination of GPON encapsulation
mode port identity and corresponding virtual port informa-
tion.

[0016] Further, in step (2), the physical port information
comprises one of or a combination of several of the following
information:

[0017] access node identity, access node rack number,
access node frame number, access node slot number and
sub-slot number, and access node port number.
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[0018] Further, the corresponding virtual port information
comprises:
[0019] virtual local area network port information, or vir-

tual path identifier/virtual channel identifier.

[0020] Further, the office equipment is an Optical Line
Terminal (OLT), and the terminal equipment is an Optical
Network Unit (ONU).

[0021] Further, the access manners of the subscriber com-
prise: Point-to-Point Protocol over Ethernet dial-in access,
and Dynamic Host Configuration Protocol dial-in access.
[0022] Compared with existing techniques, the method
provided by the present invention implements accurate posi-
tioning of subscribers when multiple terminal equipments are
connected to one GPON port of a GPON office access equip-
ment, namely under a point-to-multipoint connection mode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a diagram illustrating the point-to-multi-
point connection relationship between a GPON office equip-
ment and subscriber terminal equipment;

[0024] FIG. 2 is a flowchart illustrating the process of posi-
tioning a GPON subscriber port under a PPPoE connection
mode in an embodiment of the present invention;

[0025] FIG. 3 is a flowchart illustrating the process of posi-
tioning a GPON subscriber port under a DHCP connection
mode in an embodiment of the present invention.

DETAILED DESCRIPTION

[0026] In order to overcome the disadvantages of conven-
tional technical schemes, the present invention adopts the
following methods:

[0027] A GPON office equipment takes its own physical
port information of subscriber access (one of or a combina-
tion of several of such information as access node identity,
access node rack number, access node frame number, access
node slot number and sub-slot number, access node port
number, VLLAN for a subscriber to access) and information
identifying different GPON terminals (ONU ID) as the basic
information, to mark different terminal equipments that are
connected to a GPON port. ONU IDs of different subscriber
terminal equipments connected to the same GPON port are
different.

[0028] As to a single-port GPON terminal, when a sub-
scriber initiates an access request through a connected sub-
scriber terminal equipment, the GPON office equipment adds
related port information into access request protocol packet,
and besides the above-mentioned basic information, in order
to further identity different services under the same ONU,
GPON Encapsulation Method (GEM) PORT or VLLAN or the
combination of the two can be chosen as an identity, and these
messages together determine subscriber port information.
[0029] Asto a multi-port GPON terminal equipment, there
may be several different slots, and after receiving an access
request protocol packet, the terminal equipment adds corre-
sponding port information (including slot number, port, cor-
responding virtual port (like VLAN or Virtual Path Identifier
(VPD)/Virtual Channel Identifier (VCI))) into the packet, and
forwards this packet to the GPON office equipment, and the
office equipment combines information of this packet and the
above-mentioned basic information to get final port informa-
tion, and adds the final port information into the access
request protocol packet, to mark the subscriber port.
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[0030] Afterreceiving a subscriber access request message,
the broadband access server extracts the subscriber port infor-
mation. This port information can also be sent to an authen-
tication server for authenticating, so as to implement binding
authentication of subscriber account, password and the sub-
scriber access port information.

[0031] Subscriber access manners supported by the present
invention include PPPoE dial-in access and DHCP dial-in
access, namely a GPON office equipment and multi-port
GPON terminal implement PPPoE+ and DHCP option82
functions.

[0032] A GPON office equipment implements the position-
ing of different GPON terminals by adding ONU ID to the
port information. As to a terminal with one port, the sub-
scriber port can be accurately positioned according to GPON
office information; as to a multi-port GPON terminal, it is
required that the GPON terminal also implements PPPoE+
and DHCP option82 functions, the GPON office equipment
and multi-port GPON terminal equipment use different fields
to carry corresponding information respectively, so as to
solve the access problem of the point-to-multipoint connec-
tion from a single GPON access port to a plurality of sub-
scribers.

[0033] The existing technology has provided the default
format of subscriber port information when the access point is
a Digital Subscriber Line Access Multiplexer (DSLAM),
with GPON office equipment as the access point, the follow-
ing format may be adopted as a default format:

[0034] “Access-Node-Identifier gpon slot/port/onuid/gem-
port[:vlan-id]”
[0035] The network administrator can also define a more

flexible port information format, access node identity of a
GPON office access equipment may comprise computer
room identity, rack number, frame number and other infor-
mation.

[0036] A GPON terminal equipment with multiple sub-
scribers just needs to provide corresponding slot number, port
and corresponding virtual port information (VLAN or VPI/
VCI), and the following format may be adopted as a default
format:
[0037]

[0038] With reference to the accompanying drawings,
embodiments of the present invention will be illustrated in
further details hereinafter.

[0039] As shown in FIG. 1, it is a diagram illustrating the
point-to-multipoint connection relationship between a
GPON office equipment and subscriber terminal equipment.
[0040] A GPON office equipment 11 is uplinked to a broad-
band access server 12, and the server 12 supports DHCP
SERVER function and PPPoE terminating function, can ana-
lyze the request protocol packets sent by the GPON office
equipment 11 and respond accordingly.

[0041] The GPON office equipment 11 is connected to
several GPON subscriber terminal equipments (namely
GPON terminal equipment) 10 through point-to-multipoint
fibers, and supports PPPoE and DHCP proxy functions. The
terminal equipments include single-port GPON subscriber
terminal equipments (namely single-port terminal equip-
ments) 101 and multi-port GPON subscriber terminal equip-
ments (namely multi-port terminal equipments) 102, and the
multi-port GPON subscriber terminal equipment 102 sup-
ports PPPoE and DHCP proxy functions.

“slot/port/[:vlan-id|[:vpi.vci]”
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[0042] A subscriber 13 initiates an access request utilizing
PPPoE or DHCP protocol, the cases of DHCP and PPPoE will
be respectively illustrated hereinafter.

[0043] As shown in FIG. 2, it is a flowchart illustrating the
process of positioning GPON subscriber ports under PPPoE
connection mode in an embodiment of the present invention.
[0044] As to a subscriber using PPPoE access, the sub-
scriber has a PPPoE client and is connected to corresponding
GPON subscriber terminal equipment, a GPON office equip-
ment and multi-port terminal equipment start the PPPoE+
function, add corresponding information as subscriber port
positioning information of the GPON system. The process of
the GPON office equipment in the procedure of PPPoE access
authentication comprises the following steps:

[0045] step 201, the subscriber initiates a PPPoE Active
Discovery Initiation (PADI) request;

[0046] step 202, GPON physical port information com-
prises: one of or a combination of several of such information
as access node identity, access node rack number, access node
frame number, access node slot number and sub-slot number,
and access node port number;

[0047] as to a single-port terminal equipment, the terminal
equipment does not process any PPPoE protocol packet; the
GPON office equipment captures a ONU uplink PADI mes-
sage, finds out to which ONU the subscriber data message is
accessed, besides inserting the information of a GPON physi-
cal port to which the subscriber is accessed into the message,
and adds to the port information the ONU ID and/or GEM
Port ID/VLAN ID information for identifying different sub-
scriber terminal equipments;

[0048] as to a multi-port terminal equipment, the terminal
equipment captures a subscriber uplink PADI message, takes
subscriber basic information (one of or a combination of
several of such information as terminal node slot number and
sub-slot number, access node port number, VLAN for a sub-
scriber to access) as part of the information of subscriber port
positioning for identifying this GPON terminal, and the cor-
responding subscriber basic information is added into
Remote ID field; afterwards, the GPON office equipment
captures the subscriber uplink PADI message, adds terminal
basic information (GPON physical port information, ONU
1D, or further including GEM Port ID/VLAN ID information)
into this message to constitute subscriber port positioning
information, and the terminal basic information is added into
Circuit ID field of PPPoE; a modified message is sent to an
uplink port afterwards;

[0049] step 203, a downlink PPPoE Active Discovery Offer
(PADO) protocol message sent to the subscriber by a PPPoE
server carries subscriber port positioning information;

[0050] in the step 203, after receiving the modified uplink
request message, the PPPoE server extracts the subscriber
port information, and sends the port information to an authen-
tication server for authentication, so as to implement binding
authentication of subscriber account, password and sub-
scriber access port information;

[0051] step 204, the GPON office equipment captures the
downlink PADO protocol message sent by the PPPoE server;
as to a single-port terminal equipment, the GPON office
equipment directly deletes the subscriber port positioning
information from the message and sends the message to cor-
responding subscriber; as to a multi-port terminal equipment,
the GPON office equipment can choose to delete all the
subscriber port positioning information, or only delete office
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related port information, while the subscriber terminal equip-
ment deletes the terminal related port information;

[0052] step 205, the subscriber sends an uplink PPPoE
Active Discovery Request (PADR) data message to the
PPPoE server;

[0053] step 206, the GPON office equipment captures the
uplink PADR data message of ONU, as in step 202, adds
subscriber basic information into the message and sends this
message to an uplink port;

[0054] step 207,the PPPoE server sends a downlink PPPoE
Active Discovery Session confirmation (PADS) data message
to the subscriber, wherein, the message carries the subscriber
port positioning information;

[0055] step 208, the GPON office equipment captures the
downlink PADS data message sent by the PPPoE server, as in
step 204, deletes the subscriber port positioning information
from the message and sends the message to corresponding
subscriber;

[0056] step 209, PPPoE discovery stage is over and a ses-
sion stage starts, message interaction between Link Control
Protocol (LCP) and Network Control Protocol (NCP) is per-
formed, and then data exchange is performed, while the
GPON office equipment does not capture data message dur-
ing this stage.

[0057] As shown in FIG. 3, it is a diagram illustrating the
process of positioning GPON subscriber ports under DHCP
connection mode in an embodiment of the present invention.
[0058] As to a subscriber using DHCP access, the sub-
scriber has a DHCP client and is connected to corresponding
GPON subscriber terminal equipment, a GPON office equip-
ment and multi-port terminal equipment start the DHCP
proxy function, add corresponding information as subscriber
port positioning information of the GPON system utilizing
option82 field, and corresponding process can be finished
according to the following steps:

[0059] step 301, the subscriber terminal initiates a DHCP
DISCOVER protocol message;

[0060] step 302, GPON physical port information com-
prises: one of or a combination of several of such information
as access node identity, access node rack number, access node
frame number, access node slot number and sub-slot number,
and access node port number;

[0061] as to a single-port terminal equipment, the terminal
equipment does not process any DHCP protocol packet; the
GPON office equipment captures a DHCP DISCOVER pro-
tocol packet, finds out to which ONU the subscriber data
message is accessed, besides inserting the information of a
GPON physical port to which the subscriber is accessed into
the message, and adds to the port information the ONU ID
and/or GEM PORT ID/VLAN ID information identifying
different subscriber terminal equipments;

[0062] as to a multi-port terminal equipment, the terminal
equipment captures a subscriber uplink DHCP DISCOVER
message, takes subscriber basic information (one of or a
combination of several of such information as access node
slot number and sub-slot number, access node port number,
and VLAN for a subscriber to access) as part of the informa-
tion of subscriber port positioning for identifying this GPON
terminal, and the corresponding subscriber basic information
is added into Remote ID field; afterwards, the GPON office
equipment captures the subscriber uplink DHCP DISCOVER
message, adds terminal basic information (GPON physical
port information, ONU ID, or further including GEM Port
ID/VLAN ID information) into this message to constitute
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subscriber port positioning information, and the terminal
basic information is added into Circuit ID field of DHCP
option82; this message is forwarded to a DHCP SERVER
afterwards;

[0063] step 303, after receiving the marked DHCP DIS-
COVER packet, the DHCP SERVER extracts corresponding
port identity information, performs further process according
to the acquired port information, authenticates the subscriber
according to the user name and password together with the
acquired port information, then responds a DHCP OFFER
protocol packet;

[0064] step 304, after capturing the DHCP OFFER proto-
col packet, as to a single-port terminal equipment, the GPON
office equipment directly deletes the subscriber port position-
ing information from the message and sends the message to
corresponding subscriber; as to a multi-port terminal equip-
ment, the GPON office equipment can choose to delete all the
subscriber port positioning information, or only delete office
related port information, while the subscriber terminal equip-
ment deletes the terminal related port information;

[0065] step 305, the subscriber sends out a DHCP
REQUEST protocol packet;

[0066] step 306, the GPON office equipment captures the
DHCP REQUEST protocol packet sent by the subscriber, as
in step 302, adds corresponding port information into the
packet, and forwards this packet to the DHCP SERVER after-
wards;

[0067] step 307, after receiving the marked DHCP
REQUEST packet, the DHCP SERVER extracts correspond-
ing port identity information, and responds a DHCP ACK;

[0068] step 308, after capturing the DHCP ACK protocol
packet, as to a single-port terminal equipment, the GPON
office equipment directly deletes the subscriber port position-
ing information from the message and sends the message to
corresponding subscriber; as to a multi-port terminal equip-
ment, the GPON office equipment can choose to delete all the
subscriber port positioning information, or only delete office
related port information, while the subscriber terminal equip-
ment deletes the terminal related port information.

[0069] As to PPPoE protocol, port information of a multi-
port GPON terminal (subscriber basic information) is added
into the Remote ID field of the 0x0105 type tag of discovery
stage uplink PADI and PADR messages; as to DHCP proto-
col, the port information (subscriber basic information) is
added into the Remote ID field of the option82 option of
uplink DHCP DISCOVER and REQUEST messages. Port
information format supports flexible configuration, and a
default format is:

[0070] “slot/port/[:vlan-id]”
[0071] For example, “3/0/:2000” denotes a service whose

access point identity is in such format as slot 3, port 0 and
service VLAN 2000.

[0072] As to PPPoE protocol, port information of GPON
office (terminal basic information) is added into the Circuit
1D field of the 0x0105 type tag of discovery stage uplink
PADI and PADR messages; as to DHCP protocol, port infor-
mation of the GPON office (terminal basic information) is
added into the Circuit ID field of the option82 option of uplink
DHCP DISCOVER and REQUEST messages. The format
can be defined referring to DSL forum TR101. Port informa-
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tion format supports flexible configuration, and a default for-
mat is:

[0073] “Access-Node-Identifier gpon slot/port/onuid/gem-
port[:vlan-id]”
[0074] for example, “CTC200.200.200.200 gpon 3/2/1/1:

200” means that, the access point identity is CTC200.200.
200.200, the access type is GPON access, the terminal equip-
ment with ONU ID as 1 under the access port of slot 3 and port
2, GEMPORT is 1 and service VLAN is 200.

[0075] Portpositioning informationis finished transmitting
to DHCP SERER function. The DHCP SERVER can perform
further process according to extracted port information, and
authenticate the subscriber based on the subscriber name and
password together with the extracted port information, so as
to solve the problem of positioning the subscriber port to
which a GPON broadband subscriber is accessed.

[0076] Certainly, the present invention further comprises
many other embodiments, and to those skilled in the art,
without departing from the spirit and essence of the present
invention, various modifications and changes can be made to
the present invention, but these corresponding modifications
and changes should be included within the protection scope
of the appended claims of the present invention.

INDUSTRIAL APPLICABILITY

[0077] The present invention provides a method for imple-
menting subscriber port positioning by broadband access
equipments, so as to solve the problem that a subscriber
cannot be positioned when a plurality of subscriber terminal
equipments are accessed to one GPON port of a GPON office
access equipment, so that a subscriber can be accurately
positioned under a point-to-multipoint connection mode.

1. A method for implementing subscriber port positioning
by broadband access equipments, applied in a GPON system,
comprising the following steps:

(1) when a subscriber initiates an access request, as to a
multi-port terminal equipment, the terminal equipment
capturing the access request message, adding subscriber
basic information into the access request message and
sending this message to an office equipment; as to a
single-port terminal equipment, the terminal equipment
directly forwarding the access request message to the
office equipment;

(2) the office equipment capturing the access request mes-
sage, adding terminal basic information into the access
request message and forwarding this message to a
broadband access server; as to a multi-port terminal
equipment, the terminal basic information and the sub-
scriber basic information constituting subscriber port
positioning information; as to a single-port terminal
equipment, the terminal basic information being taken
as subscriber port positioning information;

(3) after receiving the access request message sent by the
subscriber, the broadband access server extracting the
subscriber port positioning information.

2. The method according to claim 1, wherein, in step (3),
after extracting the subscriber port positioning information,
the broadband access server further sends the subscriber port
positioning information to an authentication server for bind-
ing authentication of subscriber account, password, and the
subscriber port positioning information of the subscriber.

3. The method according to claim 2, wherein, in step (1),
the subscriber basic information comprises one of or a com-
bination of several of the following information:
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slot number and sub-slot number of the terminal node, port
number of the access node, and corresponding virtual
port information.

4. The method according to claim 2, wherein, in step (2),
the terminal basic information is used for identifying differ-
ent terminal equipments connected to the office equipment
port, so as to position different terminal equipments; the
terminal basic information comprises: physical port informa-
tion of the office equipment for the subscriber to access and
ID information of the terminal equipment.

5. The method according to claim 4, wherein, in step (2),
the terminal basic information further comprises:

one of or the combination of GPON encapsulation mode

portidentity and corresponding virtual port information.

6. The method according to claim 4, wherein, in step (2),
the physical port information comprises one of or a combi-
nation of several of the following information:

access node identity, access node rack number, access node

frame number, access node slot number and sub-slot
number, and access node port number.

7. The method according to claim 3, wherein, the corre-
sponding virtual port information comprises:
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virtual local area network port information, or virtual path

identifier/virtual channel identifier.

8. The method according to claim 1, wherein, the office
equipment is an Optical Line Terminal (OLT), and the termi-
nal equipment is an Optical Network Unit (ONU).

9. The method according to claim 1, wherein, the access
manners of the subscriber comprise: Point-to-Point Protocol
over Ethernet dial-in access, and Dynamic Host Configura-
tion Protocol dial-in access.

10. The method according to claim 5, wherein, the corre-
sponding virtual port information comprises:

virtual local area network port information, or virtual path

identifier/virtual channel identifier.

11. The method according to claim 2, wherein, the office
equipment is an Optical Line Terminal (OLT), and the termi-
nal equipment is an Optical Network Unit (ONU).

12. The method according to claim 2, wherein, the access
manners of the subscriber comprise: Point-to-Point Protocol
over Ethernet dial-in access, and Dynamic Host Configura-
tion Protocol dial-in access.
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