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ABSTRACT

This application discloses a communications network and a related device. The
communications network includes a first optical line terminal, a second optical line
terminal, and customer-premises equipment. The second optical line terminal may be
connected to a first optical line terminal at an upper layer through a PON interface, and
may be further connected to customer-premises equipment at a lower layer through a
PON interface. The communications network in this application enables a user in a
remote area to access a broadband service. In addition, the PON interface features point-
to-multipoint transmission, and therefore transmission media can be saved and

networking costs can be reduced.
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COMMUNICATIONS NETWORK AND RELATED DEVICE

TECHNICAL FIELD

[0001] This application relates to the field of optical communications technologies,

and in particular, to a communications network and a related device.

BACKGROUND

[0002] Current broadband access technologies are mainly categorized into copper
access technologies (for example, various DSL technologies) and optical access
technologics. An access network implemented by using the optical access technology
is referred to as an optical access network (Optical Access Network, OAN).

[0003] A passive optical network (passive optical network, PON) is an
implementation technology of the optical access network, and the PON is an optical
access technology featuring point-to-multipoint transmission. A system architecture of
the PON is shown in FIG. 1.

[0004] In FIG. 1, an optical line terminal (optical line terminal, OLT) is configured
to provide a network side interface for an OAN. The OLT is connected to an upper-
layer network side device (such as a switch or a router), and is connected to one or more
lower-layer optical distribution networks (optical distribution network, ODN).

[0005] The ODN includes a passive optical splitter configured for optical power
distribution, a feeder fiber connecting the passive optical splitter to the OLT, and a
distribution fiber connecting the passive optical splitter to an optical network umit
(optical network unit, ONU). During data downstream transmission, the ODN transmits
downstream data of the OLT to each ONU by using the passive optical splitter. Similarly,
during data upstream transmission, the ODN aggregates upstream data of the ONU and
transmits the aggregated upstream data to the OLT.

[0006] The ONU provides a user side interface for the OAN and is connected to the

1
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ODN. If the ONU further provides a user port function, for example, the ONU provides
an Ethernet user port or a plain old telephone service (plain old telephone service, POTS)
user port, the ONU 1is referred to as an optical network terminal (optical network
terminal, ONT).

[0007] As shown in FIG. 1, a conventional OLT is usually located in a central office
(center office, CO), and the CO usually further includes a network side device. The
PON network shown in FIG. 1 is applicable to a scenario in which the ONU and the
ONT are deployed in an area such as a city close to the central office.

[0008] With the popularization of broadband services, more ONUs and ONTSs are
deployed in a remote area, and the OLT device needs to be gradually deployed
downstream from the central office to the remote area such as a village or town.
However, a conventional PON networking mode shown in FIG. 1 cannot meet this
requirement. Therefore, how to construct a PON network to enable devices, such as
ONUs and ONTSs, to be deployed in the remote area to support broadband services is an

urgent problem to be resolved.

SUMMARY

[0009] This application provides a communications network and a related apparatus,
so that a broadband service can be accessed in a remote area, and transmission media
can be saved and networking costs can be reduced.
[0010] According to a first aspect, this application provides an optical line terminal,
imcluding a processor, a memory, and a communications apparatus, where the
communications apparatus is configured with a first PON interface and a second PON
interface;

during data downstream transmission, the communications apparatus is
configured to receive, through the first PON interface, a first optical signal sent by a
first optical line terminal; the processor is configured to process the first optical signal;
and the communications apparatus is further configured to send a processed first optical

signal to customer-premises equipment through the second PON interface; and
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during data upstream transmission, the communications apparatus is
configured to receive, through the second PON interface, a second optical signal sent
by the customer-premises equipment; the processor 1s configured to process the second
optical signal; and the communications apparatus is further configured to send a
processed second optical signal to the first optical line terminal through the first PON
interface.
[0011] Specifically, the first PON interface may be connected to an upper-layer
device of the optical line terminal, that is, the first optical line terminal; and the second
PON interface may be connected to a lower-layer device of the optical line terminal,
that is, the customer-premises equipment.
[0012] The first PON interface and the second PON interface are ports that are used
for data connection in a communications network and for which a PON technology is
used. Different PON technologies or a same PON technology may be used for the first
PON interface and the second PON interface. In other words, the first PON interface
and the second PON interface may correspond to different protocols or a same PON
protocol.
[0013] Two cases are provided below to describe a process in which the processor
processes an optical signal received by the optical line terminal.
[0014] (1) The first PON interface and the second PON interface correspond to
different protocols.
[0015] When the first PON interface and the second PON interface are of different
types, the optical line terminal needs to perform protocol conversion on the received
optical signal for sending. This application provides the following two conversion
manners:
[0016] In a first manner, protocol conversion is directly performed on the optical
signal. In an optional embodiment, during data downstream transmission, the processor
is configured to: parse, by using a protocol corresponding to the first PON interface,
the first optical signal received through the first PON interface, and encapsulate a parsed
first optical signal by using a protocol corresponding to the second PON interface, to

complete protocol conversion of the first optical signal. During data upstream

3
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transmission, the processor is configured to: parse, by using the protocol corresponding
to the second PON interface, the second optical signal received through the second PON
mterface, and encapsulate a parsed second optical signal by using the protocol
corresponding to the first PON interface, to complete protocol conversion of the second
optical signal.

[0017] In a second manner, after the optical signal is converted into an clectrical
signal, protocol conversion is performed on the clectrical signal. In an optional
embodiment, the optical line terminal may further include an optical module, a first
PON MAC (media access control, MAC) chip, and a second PON MAC chip. The first
PON MAC chip uses a protocol corresponding to the first PON interface, and the
second PON MAC chip uses a protocol corresponding to the second PON interface.
[0018] During data downstream transmission, the processor is specifically
configured to: indicate the optical module to convert the first optical signal received
through the first PON interface into a first clectrical signal, indicate the first PON MAC
chip to perform protocol deframing on the first electrical signal, indicate the second
PON MAC chip to perform protocol framing on a first electrical signal obtained after
protocol deframing, and indicate the optical module to perform electrical-to-optical
conversion on a first electrical signal obtained after protocol framing, to obtain a
processed first optical signal. Therefore, protocol conversion of the first optical signal
is completed.

[0019] During data upstream transmission, the processor is specifically configured
to: indicate the optical module to convert the second optical signal received through the
second PON interface into a second electrical signal, indicate the second PON MAC
chip to perform protocol deframing on the second electrical signal, indicate the first
PON MAC chip to perform protocol framing on a second electrical signal obtained after
protocol deframing, and indicate the optical module to perform electrical-to-optical
conversion on a second electrical signal obtained after protocol framing, to obtain a
processed second optical signal. Therefore, protocol conversion of the second optical
signal is completed.

[0020] (2) The first PON interface and the second PON interface correspond to a

4
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same protocol.

[0021] When the first PON interface and the second PON interface have a same
type, the optical line terminal may perform processing, for example, perform denoising
and signal enhancement on the received optical signal through the processor, to improve
signal transmission reliability.

[0022] In an optional embodiment, the communications apparatus is further
configured with an Ethemet interface. During data downstream transmission, the
communications apparatus is further configured to receive, through the Ethernet
interface, a first electrical signal sent by a network side device; the processor is further
configured to convert the first electrical signal into a third optical signal; and the
communications apparatus is further configured to send the third optical signal to the
customer-premises equipment through the second PON interface. During data upstream
transmission, the communications apparatus is further configured to receive, through
the second PON interface, a fourth optical signal sent by the customer-premises
equipment; the processor is further configured to convert the fourth optical signal into
a second electrical signal; and the communications apparatus is further configured to
send the second optical signal to the network side device through the Ethemet interface.
[0023] When being connected to an upper-layer device, the optical line terminal in
this application may be connected, through the first PON interface, to a device (for
example, a conventional optical line terminal) that supports a downstream PON, and
may be further connected to the network side device such as a switch or a router through
the conventional Ethernet interface. Compared with the conventional optical line
terminal, the optical line terminal in this application has more diversified application
scenarios.

[0024] According 1o a second aspect, this application provides a communications
network, including a first optical line terminal, a second optical line terminal, and
customer-premises equipment, where the first optical line terminal is connected to at
Ieast one second optical line terminal through a PON interface, and the second optical
line terminal is connected to at least one customer-premises equipment through the

PON interface;
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during data downstream transmission, the first optical line terminal is
configured to send a first optical signal to the at least one second optical line terminal,
and the second optical line terminal is configured to process the first optical signal and
send a processed first optical signal to the at least one customer-premises equipment;
and

during data upstream transmission, the customer-premises equipment is
configured to send a second optical signal to the second optical line terminal connected
to the customer-premises equipment, and the second optical line terminal is configured
to process the second optical signal and send at least one processed second optical signal
to the first optical line terminal.
[0025] The second optical line terminal may be the optical line terminal provided
in the first aspect. For a signal processing process performed by the second optical line
terminal, refer to related descriptions of the optical line terminal in the first aspect.
[0026] Optionally, the communications network further includes a first optical
distribution network and a second optical distribution network. The first optical
distribution network may provide an optical signal transmission path between the first
optical line terminal and the second optical line terminal. The second optical
distribution network may provide an optical signal transmission path between the
second optical line terminal and the customer-premises equipment.
[0027] Further, optionally, the first optical distribution network may include at least
one optical splitter, and the second optical distribution network may also include at least
one optical splitter. The at least onc optical splitter in the first optical distribution
network may be configured to perform multi-level splitting processing on an optical
signal sent by the first optical line terminal, and then send a processed optical signal to
the second optical line terminal, where a quantity of levels is related to a quantity of
optical splitters. Similarly, the at least one optical splitter in the second optical
distribution network may be configured to: perform multi-level splitting processing on
an optical signal sent by the second optical line terminal, and then send a processed
optical signal to the customer-premises equipment, where a quantity of levels is related

to a quantity of optical splitters. With an optical splitter, only one optical fiber may be
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used to enable connection to an upper-layer device in an optical distribution network.
Then, a plurality of optical fibers are used starting from the optical fiber, to connect to
lower-layer devices. Such a point-to-multipoint transmission mode can reduce
transmission medium overheads and networking costs.

[0028] In an optional embodiment, in the first distribution network, a distance
between the optical splitter and the second optical line terminal is less than a distance
between the optical splitter and the first optical line terminal. The optical splitter is
connected to the first optical line terminal in the upstream through one optical fiber, and
is connected to a plurality of second optical line terminals in the downstream through a
plurality of optical fibers. Therefore, when the optical splitter in the first distribution
network is disposed at a location closer to the second optical line terminal, Iengths of
the plurality of optical fibers can be shortened, and networking costs can be reduced.
[0029] In an optional embodiment, in the second optical distribution network, a
distance between the optical splitter and the customer-premises equipment is less than
a distance between the optical splitter and the second optical line terminal. The optical
splitter is connected to the second optical line terminal in the upstream through one
optical fiber, and is connected to a plurality of customer-premises equipments in the
downstream through a plurality of optical fibers. Therefore, when the optical splitter in
the second optical distribution network is disposed at a location closer to the customer-
premises equipment, lengths of the plurality of optical fibers can be shortened, and
networking costs can be reduced.

[0030] The communications network in this application includes the first optical
line terminal, the second optical line terminal, and the customer-premises equipment.
The second optical line terminal may be connected to a first optical line terminal at an
upper layer through the PON interface, and may be further connected to customer-
premises equipment at a lower layer through the PON interface. The communications
network in this application enables a user in a remote area to access a broadband service.
In addition, the PON interface features point-to-multipoint transmission, and therefore

transmission media can be saved and networking costs can be reduced.
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BRIEF DESCRIPTION OF DRAWINGS

[0031] FIG. 1 is a structural diagram of a PON network in the prior art;

[0032] FIG. 2 is a structural diagram of another PON network in the prior art;
[0033] FIG. 3 is a schematic diagram of a hardware structure of an optical line
terminal according to this application;

[0034] FIG. 4 is a schematic diagram of a form of an optical line terminal according
to this application;

[0035] FIG. 5 is a schematic diagram of a device form of another optical line
terminal according to this application;

[0036] FIG. 6 is a schematic diagram of a structure of a communications network
according to this application;

[0037] FIG. 7 is a schematic diagram of a structure of another communications
network according to this application;

[0038] FIG. 8 is a schematic diagram of a structure of still another communications
network according to this application;

[0039] FIG. 9 is a schematic flowchart of data downstream transmission in a
communications network according to this application;

[0040] FIG. 10 is a schematic flowchart of data upstream transmission in a
communications network according to this application; and

[0041] FIG. 11 is a functional block diagram of an optical line terminal according

to this application.

DESCRIPTION OF EMBODIMENTS

[0042] Terms used in implementations of this application are merely used to explain
specific embodiments of this application, but are not intended to limit this application.
[0043] FIG. 2 is a structural diagram of a possible PON network in the prior art. As
shown in FIG. 2, OLT devices are not deployed in a central office, but deployed closer

to devices such as ONTs or ONUs. The PON network shown in FIG. 2 may include
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more OLTs, to enable more users in a remote area to access a broadband service.
[0044] Although the PON network shown in FIG. 2 enables access to the broadband
service in the remote area, a network side device 1s connected to the OLT through an
Ethernet interface, and major transmission media include a network cable, an optical
fiber, and the like. Because the Ethernet interface features point-to-point transmission,
an independent transmission medium needs to be deployed between each OLT device
and the network side device. However, due to a relatively large quantity of OLT devices,
a large quantity of transmission media are required to deploy the PON network shown
in FIG. 2. Consequently, networking costs arc high.

[0045] To enable access to the broadband service in the remote arca and reduce
networking costs, this application provides a PON network and an optical line terminal,
to provide the broadband service in the remote area. In addition, networking costs are
low, and this application is easy to implement.

[0046] For ease of understanding this application, several technical terms in this
application are first described.

[0047] (1) PON interface

[0048] A PON is a point-to-multipoint optical access technology. The PON
interface is a port that is used for data connection in a communications network and for
which the PON is used. A transmission medium connected to the PON interface is an
optical fiber, and the PON interface may be configured to receive or send an optical
signal.

[0049] There are many types of PONs, such as an asynchronous transfer mode PON
(ATM passive optical network, APON), a broadband PON (broadband passive optical
network, BPON), an Ethemet PON (cthernet passive optical network, EPON), a
gigabit-capable PON (gigabit-capable passive optical network, GPON), and a 10 Gbit/s
Ethernet PON (10G ethernet passive optical network, 10G EPON). Therefore, there
may also be many types of PON interfaces, such as a GPON interface, an EPON
interface, a symmetric 10G GPON interface, an asymmetric 10G GPON interface, a
10G EPON interface, a TWDM (time wavelength divisional multiplexing, TWDM)

PON interface, and a future PON interface having a higher working rate.
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[0050] It may be understood that different protocols may be used for different PONSs,
and signal formats may be different when signals are transmitted by using different
PON technologies.

[0051] In this application, different types of PON interfaces correspond to different
protocols, and a signal that can be identified by the PON interface and transmitted
through the PON interface is a signal encapsulated by using a corresponding protocol.
Therefore, if a device includes two PON interfaces of different types, protocol
conversion processing needs to be performed on a signal received through one PON
mterface, and the signal can be sent through the other PON interface only after the
signal is encapsulated by using a protocol corresponding to the other PON interface.
[0052] In this application, a type of a PON interface identifies a type of an optical
access technology used for the PON interface, and also identifies a protocol
corresponding to the PON interface.

[0053] It may be understood that the PON interface performs communication in a
point-to-multipoint manner. For example, as shown in FIG. 2, the OLT is connected to
customer-premises equipment through a PON interface, and may be connected to a
plurality of ONTs through one PON interface. In other words, for a plurality of PON
mterfaces connecting the OLT to customer-premises equipments in the downstream,
each PON interface may correspond to a plurality of customer-premises equipments.
[0054] (2) Split ratio

[0055] The split ratio is a concept specific to the PON interface and indicates a
quantity of customer-premises equipments that may be with one PON interface. To be
specific, the split ratio indicates a quantity of customer-premises equipments that can
be connected to one PON interface. For example, a split ratio of a PON interface defined
in an EPON standard is 1:32, and split ratios of a PON interface defined in a GPON
standard are 1:32, 1:64, and 1:128. For example, an EPON interface supports a
maximum split ratio of 1:32. The EPON interface may output a maximum of 32
channels of optical signals, and the 32 channels of optical signals are transmitted to 32
different customer-premises equipments respectively.

[0056] It is clear that when communication is performed in the communications

10
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network through the PON interface in the point-to-multipoint manner, less transmission
media arc used and costs are relatively low.

[0057] (3) Ethernet interface

[0058] Ethernet (ethernet) is a most widely applied local arca network
communication mode and is also a protocol. An Ethernet interface (ethernet interface)
is a port that is used for data connection in a network structure and for which the
Ethernet protocol is used. The Ethemet interface may be configured to receive or send
a signal, such as an Ethernet frame, for which the Ethernet protocol is used.

[0059] The Ethernet interface mentioned in this application may include various
types, for example, includes at least one of an SC fiber interface, an RJ-45 interface, an
FDDI interface, an AUI interface, a BNC interface, or a console interface. Transmission
media connected to the Ethemet interface may include a coaxial cable, a twisted pair,
an optical fiber, and the like.

[0060] The Ethernet interface performs communication in a point-to-point manner.
For example, as shown in FIG. 2, a switch is connected to the OLT through an Ethernet
interface. When there are a plurality of OLTs, the switch needs to be connected to
different OLTs through different Ethernet interfaces. In other words, for a plurality of
Ethernet interfaces connecting the switch to the OLTs, cach Ethemet interface
corresponds to only one OLT.

[0061] It is clear that when communication is performed in the communications
network through the Ethernet interface in the point-to-point manner, more transmission
media are used and costs are relatively high.

[0062] FIG. 3 is a schematic diagram of a hardware structure of an optical line
terminal 300 according to this application. As shown in FIG. 3, the optical line terminal
300 mainly includes a processor 101, a memory 102, a communications apparatus 103,
and a power management module 104.

[0063] The power management module 104 is configured to provide a stable
current for the optical line terminal 300.

[0064] The communications apparatus 103 may be configured for commumication

between the optical line terminal 300 and another communications device, for example,
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a network side device, another optical line terminal, or customer-premises equipment.
In this application, the communications apparatus is configured with a first PON
mterface and a second PON interface. The first PON interface is configured for optical
communication between the optical line terminal 300 and an upper-layer device
(another optical linc terminal at an upper layer). The second PON interface is
configured for optical communication between the optical line terminal 300 and the
customer-premises equipment. The first PON interface and the second PON interface
are ports using a PON (passive optical network) technology for connection. The first
PON interface may include at least one of a GPON interface, an EPON interface, a
symmetric 10G GPON interface, an asymmetric 10G GPON interface, a 10G EPON
interface, a TWDM PON interface, or a future PON interface having a higher working
rate. The second PON interface may include at least one of a GPON interface, an EPON
iterface, a symmetric 10G GPON interface, an asymmetric 10G GPON interface, a
10G EPON interface, a TWDM PON interface, or a future PON interface having a
higher working rate. Reference may be made to a related description of the foregoing
technical term (1). Details are not described herein.

[0065] In this application, the first PON interface and the second PON interface
may be PON interfaces of different types, or may be PON interfaces of a same type.
The following describes functions of modules in the optical line terminal 300 in
different cases.

[0066] (1) The first PON interface and the second PON interface are PON interfaces
of different types.

[0067] Optionally, the first PON interface and the second PON interface may be
PON interfaces of different types. The processor 101 is configured to perform protocol
conversion processing on an optical signal that is received through the first PON
interface or the second PON interface, so that a processed optical signal is adapted to
the second PON interface or the first PON interface. Two conversion manners are
described below.

[0068] In a first manner, protocol conversion is directly performed on the optical

signal. In an optional embodiment, during data downstream transmission, the processor
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101 is configured to: parse, by using a protocol corresponding to the first PON interface,
a first optical signal received through the first PON interface, and encapsulate a parsed
first optical signal by using a protocol corresponding to the second PON interface, to
complete protocol conversion of the first optical signal. During data upstream
transmission, the processor 101 is configured to: parse, by using the protocol
corresponding to the second PON interface, a second optical signal received through
the second PON interface, and encapsulate a parsed second optical signal by using the
protocol corresponding to the first PON interface, to complete protocol conversion of
the second optical signal.

[0069] In a second manner, after the optical signal is converted into an clectrical
signal, protocol conversion is performed on the electrical signal. In an optional
embodiment, the optical line terminal 300 may further include an optical module 105,
a first PON MAC chip 106, and a second PON MAC chip 107. The first PON MAC
chip 106 uses a protocol corresponding to the first PON interface, and the second PON
MAC chip uses a protocol corresponding to the second PON interface.

[0070] During data downstream transmission, the processor 101 is specifically
configured to: indicate the optical module 105 to convert a first optical signal received
through the first PON interface into a first electrical signal, indicate the first PON MAC
chip 106 to perform protocol deframing on the first electrical signal, indicate the second
PON MAC chip 107 to perform protocol framing on a first electrical signal obtained
after protocol deframing, and indicate the optical module 105 to perform electrical-to-
optical conversion on a first electrical signal obtained after protocol framing, to obtain
aprocessed first optical signal. In this way, protocol conversion of the first optical signal
is completed.

[0071] During data upstream transmission, the processor 101 is specifically
configured to: indicate the optical module 105 to convert a second optical signal
received through the second PON interface into a second electrical signal, indicate the
second PON MAC chip 107 to perform protocol deframing on the second electrical
signal, indicate the first PON MAC chip 106 to perform protocol framing on a second

electrical signal obtained after protocol deframing, and indicate the optical module 105
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to perform clectrical-to-optical conversion on a second electrical signal obtained after
protocol framing, to obtain a processed second optical signal. In this way, protocol
conversion of the second optical signal is completed.

[0072] (2) The first PON interface and the second PON interface are PON interfaces
of a same type.

[0073] When the first PON interface and the second PON interface have a same
type, the optical line terminal may perform processing, for example, perform denoising
and signal enhancement, on a received signal through the processor, to improve signal
transmission reliability.

[0074] Optionally, the communications apparatus 103 may be further configured
with an Ethemet interface. The Ethemect interface is an interface that performs
communication by using an Ethemet protocol, and may be configured for
communication between the optical line terminal 300 and an upper-layer network side
device (a switch, a router, or the like).

[0075] The memory 102 is coupled to the processor 101, and is configured to store
various software programs and/or a plurality of sets of instructions. Specifically, the
memory 102 may include a high-speed random access memory, or may include a
nonvolatile memory, for example, one or more disk storage devices, a flash memory
device, or another nonvolatile solid-state storage device. The memory 102 may store an
operating system (which is briefly referred to as a system below), for example, an
embedded operating system such as Android, 10S, Windows, or Linux. The memory
102 may further store a network commumications program. The network
communications program may be used to communicate with one or more optical line
terminals, one or more customer-premises equipments, or one or more network side
devices.

[0076] The processor 101 may be configured to: read and execute a computer-
readable instruction; implement a function of managing the optical line terminal 300;
parse, control, or process a packet received by the optical line terminal 300; and the like.
Specifically, the processor 101 may be configured to invoke a program stored in the

memory 102, and execute an instruction included in the program. The instruction may
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be used for implementing a function of signal transmission of the optical line terminal
300 in a PON communications network.

10077] It may be understood that the optical line terminal 300 may further include
an upstream board, a backplane that provides a physical connection for each unit, a
clock, a fan, a fan control module, and the like. Details are not described herein.
[0078] It should be noted that the optical line terminal 300 shown in FIG. 3 is only
an implementation of this application. In actual application, the optical line terminal
300 may alternatively include more or fewer components, and this is not limited herein.
[0079] It can be leamnt from the structure shown in FIG. 3 that, when being
connected to an upper-layer device, the optical line terminal 300 may be connected,
through the first PON interface, to a device (for example, a conventional optical line
terminal) that supports a downstream PON, or may be connected to a network side
device such as a switch or a router through a conventional Ethemnet interface. Compared
with the conventional optical line terminal, the optical line terminal 300 in this
application has more diversified application scenarios.

[0080] In specific implementation, there may be many actual forms of the optical
line terminal. The following briefly describes two possible implementation forms of the
optical line terminal.

[0081] In an optional embodiment, the optical line terminal 300 may be
implemented in a form of a box-type device or an integrated device. Referring to FIG.
4, from the perspective of a protocol, the optical line terminal includes one or more
PON MAC chips configured to process a communication service between the optical
line terminal and an upper-layer device. The PON MAC chip is configured to
implement a function of PON media access control (media access control, MAC) layer
protocol processing. The optical line terminal further includes a component or chip
configured to implement a forwarding function. The component or chip may be
configured to implement local area network switch (LAN switch, LSW) forwarding,
network processing (network processing, NP), traffic management (traffic management,
TM), or the like. The optical line terminal further includes one or more PON MAC

chips configured to process a commumication service between the optical line terminal
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and a lower-layer device. The PON MAC chip is configured to implement a function
of PON media access control (media access control, MAC) layer protocol processing.
10082] Optionally, the optical line terminal may further include one or more ETH
MACs/PHYs configured to process a communication service between the optical line
terminal and an upper-layer device. The ETH MAC/PHY is configured to implement a
function of Ethemet MAC layer protocol processing/Ethernet physical layer protocol
processing during communication with the upper-layer device.

[0083] In another optional embodiment, the optical line terminal 300 may be further
implemented in a form of a frame-type device. Referring to FIG. 5, the optical line
terminal may include one or more upstream access modules, one or more control
modules, and one or more downstream access modules.

[0084] The upstream access module provides a first PON interface. The
downstream access module provides a second PON interface. The control module is
configured to control the optical line terminal to implement a function of protocol
processing, packet switching, packet forwarding, or the like.

[0085] Further, an upstream interface may further include a conventional Ethemnet
interface, to cnable the optical line terminal to be applied to more optical
communications scenarios.

[0086] Based on the optical line terminal 300 described above, this application
provides a communications network, to enable access to a broadband service in a
remote arca and to reduce networking costs during construction of the communications
network.

[0087] A main inventive principle of this application may be as follows: An optical
line terminal includes a first PON interface used for communicating with an upper-layer
device. The first PON interface may be used for point-to-multipoint communication
between the upper-layer device and a plurality of optical line terminals. This can save
transmission media and reduce networking costs.

[0088] FIG. 6 is a schematic diagram of a structure of a communications network
according to this application. The following separately describes devices, connections

between the devices, deployment locations, a data transmission process, and the like in
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the communications network in this application with reference to FIG. 6.

[0089] 1. Connections between the devices

10090] As shown in FIG. 6, the communications network includes a first optical
line terminal, a second optical line terminal, and customer-premises equipment. The
first optical line terminal is connected to at least one second optical line terminal
through a PON interface, and the second optical line terminal is connected to at least
one customer-premises equipment through a PON interface.

[0091] In this application, the first optical line terminal is connected to the second
optical line terminal through a PON interface, the second optical line terminal is also
connected to the customer-premises ecquipment through a PON interface, and
transmission media are both optical fibers.

[0092] In an optional embodiment, the first optical line terminal and the second
optical line terminal may be connected through a first optical distribution network, and
the second optical line terminal and the customer-premises equipment may be
connected through a second optical distribution network. Referring to FIG. 7, the first
optical distribution network may provide an optical signal transmission path between
the first optical line terminal and the second optical line terminal. The second optical
distribution network may provide an optical signal transmission path between the
second optical line terminal and the customer-premises equipment. Specifically, the
first optical distribution network and the second optical distribution network each may
be implemented as an intelligent ODN (iODN), an easy ODN (easy ODN), a smart
ODN (smart ODN), or another type of ODN. This is not limited in this application.
[0093] Further, in an optional embodiment, the first optical distribution network
may include at least one optical splitter, and an optical fiber between the first optical
line terminal and the second optical line terminal. The second optical distribution
network may also include at least one optical splitter, and an optical fiber between the
second optical line terminal and the customer-premises equipment. The optical splitter
herein is a passive device, and is used for downstream data distribution and upstream
data aggregation. The optical splitter has one upstrecam optical interface and several

downstream optical interfaces. Optical signals from the upstream optical interface are
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distributed to all of the downstream optical interfaces for transmission. Optical signals
from the downstream optical interfaces are aggregated to the unique upstream optical
mterface for transmission.

[0094] It may be understood that the at least one optical splitter in the first optical
distribution network may be configured to: perform multi-level splitting processing on
an optical signal sent by the first optical line terminal, and then send a processed optical
signal to the second optical line terminal, where a quantity of levels is related to a
quantity of optical splitters. Similarly, the at least one optical splitter in the second
optical distribution network may be configured to: perform multi-level splitting
processing on an optical signal sent by the second optical line terminal, and then send
a processed optical signal to the customer-premises equipment, where a quantity of
levels is related to a quantity of optical splitters. It is clear that, with an optical splitter,
only one optical fiber may be used to enable connection to an upper-layer device in an
optical distribution network. Then, a plurality of optical fibers are used starting from
the optical fiber, to connect to lower-layer devices. Such a point-to-multipoint
transmission mode can reduce transmission medium overheads and networking costs.
[0095] In a specific embodiment, referring to FIG. 7, the first optical distribution
network includes a first optical splitter, and the second optical distribution network
includes a second optical splitter.

[0096] In the communications network shown in FIG. 6 or FIG. 7, the first optical
line terminal may be connected to a plurality of second optical line terminals, and the
second optical line terminal may be further connected to a plurality of customer-
premises equipments. Compared with the communications network shown in FIG. 1,
the communications network shown in FIG. 6 or FIG. 7 enables access of more
customer-premises equipments. This expands a service scope.

[0097] Further, in the communications network shown in FIG. 6 or FIG. 7, a
plurality of levels of second optical line terminals may be disposed. Referring to FIG.
8, the first optical line terminal is connected to a plurality of second optical line
terminals, and the second optical line terminal may be further connected to another

second optical line terminal, and is connected to the customer-premises equipment after
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a plurality of levels of connections. A communications network shown in FIG. 8 enables
access of more customer-premises equipments. This expands a service scope.

10098] 2. Implementation of the devices

[0099] Specifically, in this application, the first optical line terminal provides a
PON interface used for communicating with a lower-layer device (namely, the second
optical line terminal). The first optical line terminal may be a conventional optical line
terminal (namely, a conventional OLT), or may be the optical line terminal shown in
FIG. 3.

[0100] Specifically, the second optical line terminal provides not only a PON
mterface used for communicating with a lower-layer device (namely, the customer-
premises equipment), but also a PON interface used for communicating with an upper-
layer device (namely, the first optical line terminal). The first optical line terminal may
be the optical line terminal 300 shown in FIG. 3.

[0101] Specifically, the customer-premises equipment is a device that sends
Ethernet data to a user or receives Ethernet data sent by a user, and may provide various
broadband services for the user, such as internet surfing, VoIP, HDTV, and video
conference. In specific implementation, the customer-premises equipment may be a
device such as an ONU or an ONT.

[0102] Specifically, the communications network shown in FIG. 6 is an optical
access network, the optical access network is connected to a core network, and a
network side device is a device that is in the core network and that is directly connected
to the optical access network. In specific implementation, the network side device may
be a switch, a router, or the like.

[0103] 3. Deployment locations of the devices

[0104] Specifically, the network side device is an important device in an optical
communications network, and is generally disposed in a central office. In an optional
embodiment, as shown in FIG. 6, both the first optical linc terminal and the network
side device may be disposed in the central office. In an optional embodiment, the second
optical line terminal may be disposed in a remote area relatively far away from the

central office. Because the second optical line terminal is connected to lower-layer
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customer-premises equipment, the customer-premises equipment in this application
may be deployed in a remote area such as a rural area relatively far away from a city,
to enable access to a broadband service in the remote area.

[0105] In this application, optical splitters may be disposed based on an existing
standard. This is not limited in this application. The following lists several possible
cases of optical splitter deployment as examples, but is not intended to limit this
application.

[0106] In an optional embodiment, the first optical line terminal and the second
optical line terminal are connected through the first optical distribution network, and
the first optical splitter is disposed in the first optical distribution network. In this case,
a distance between the first optical splitter and the second optical line terminal is less
than a distance between the first optical splitter and the first optical line terminal. In
other words, the first optical splitter is disposed at a location closer to the second optical
line terminal. The first optical splitter is connected to the first optical line terminal in
the upstream through one optical fiber, and is connected to a plurality of second optical
line terminals in the downstream through a plurality of optical fibers. Therefore, when
the first optical splitter is disposed at the location closer to the second optical line
terminal, lengths of the plurality of optical fibers can be shortened, and networking
costs can be reduced.

[0107] Further, when a plurality of optical splitters are disposed in the first optical
distribution network for multi-level splitting, the plurality of optical splitters may be
disposed based on an actual situation and the existing standard. This is not limited in
this application.

[0108] Similarly, in an optional embodiment, the second optical line terminal and
the customer-premises equipment are connected through the second optical distribution
network, and the second optical splitter is disposed in the second optical distribution
network. In this case, a distance between the second optical splitter and the customer-
premises equipment is less than a distance between the second optical splitter and the
second optical line terminal. In other words, the second optical splitter is disposed at a

location closer to the customer-premises equipment. The second optical splitter is
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connected to the second optical line terminal in the upstream through one optical fiber,
and is connected to a plurality of customer-premises equipments in the downstream
through a plurality of optical fibers. Therefore, when the second optical splitter is
disposed at the location closer to the customer-premises equipment, lengths of the
plurality of optical fibers can be shortened, and networking costs can be reduced.
[0109] Further, when a plurality of optical splitters are disposed in the second
optical distribution network for multi-level splitting, the plurality of optical splitters
may be disposed based on an actual situation and the existing standard. This is not
limited in this application.

[0110] 4. Data transmission process

[0111] In this application, the data transmission process includes a downstream
transmission process and an upstream transmission process. In the downstream
transmission process, a signal is sent from the network side device to the customer-
premises equipment. In the upstream transmission process, a signal is sent from the
customer-premises equipment to the network side device. Descriptions are separately
provided below.

[0112] (1) Downstream transmission process

[0113] Referring to FIG. 9, the downstream transmission process may include the
following steps.

[0114] 1. The first optical line terminal sends a first optical signal to at least one
second optical line terminal.

[0115] In this application, the first optical signal may be obtained by converting an
electrical signal received by the first optical line terminal. The electrical signal is sent
by the network side device to the first optical line terminal through an Ethemnet interface.
Specifically, the first optical line terminal is connected to the network side device
through the Ethernet interface. Generally, the network side device sends an electrical
signal to the first optical line terminal. The first optical line terminal performs protocol
conversion on the received electrical signal, and performs -electrical-to-optical
conversion on an electrical signal obtained after protocol conversion, to obtain the first

optical signal. Then, the first optical line terminal sends, through a PON interface, the
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first optical signal to the at least one second optical line terminal connected to the first
optical line terminal.

10116] In an optional embodiment, the communications network further includes a
first optical distribution network. The first optical signal sent by the first optical line
terminal may be transmitted to the at least one second optical line terminal through the
first optical distribution network.

[0117] Further, in an optional embodiment, the first optical distribution network
includes a first optical splitter, and the first optical signal sent by the first optical line
terminal may be transmitted to the at least one second optical line terminal through the
first optical distribution network by using the first optical splitter.

[0118] 2. The second optical line terminal processes the first optical signal.

[0119] Specifically, after receiving the first optical signal through a PON interface
(for example, the first PON interface in FIG. 3) connected to an upper-layer device, the
second optical line terminal performs protocol conversion processing on the first optical
signal, so that a processed first optical signal is adapted to a PON interface connected
to a lower-layer device.

[0120] Herein, for the protocol conversion processing operation performed on the
first optical signal by the second optical line terminal, refer to a related description in
FIG. 3, and details are not described herein.

[0121] 3. The second optical line terminal sends the processed first optical signal to
at least one customer-premises equipment.

[0122] In this application, the second optical line terminal sends the processed first
optical signal to the at least one customer-premises equipment through the PON
iterface (for example, the second PON interface in FIG. 3) connected to the lower-
layer device.

[0123] In an optional embodiment, the communications network further includes a
second optical distribution network. The processed first optical signal sent by the
second optical line terminal may be transmitted to the at least one customer-premises
equipment through the second optical distribution network.

[0124] Further, in an optional embodiment, the second optical distribution network
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includes a second optical splitter, and the processed first optical signal sent by the
second optical line terminal may be transmitted to the at least one customer-premises
equipment through the second optical distribution network by using the second optical
splitter.

[0125] It may be understood that in a data downstream transmission process,
transmission is performed in a broadcast manner, and processed first optical signals
received by all customer-premises equipments are the same. After receiving the first
optical signal, the customer-premises equipment may receive, based on identification
information carried in the first optical signal, data belonging to the customer-premises
equipment; and may further perform optical-to-electrical conversion on the data, and
then transmit, to a terminal device (such as a computer) directly used by a user, data
obtained after optical-to-electrical conversion.

[0126] The data downstream transmission process is completed through the
foregoing three steps. In the downstream transmission process, for functions of the
devices, refer to detailed descriptions of the foregoing steps. Details are not described
herein.

[0127] (2) Upstream transmission process

[0128] Referring to FIG. 10, the upstream transmission process may include the
following steps.

[0129] 1. The customer-premises equipment sends a second optical signal to the
second optical line terminal connected to the customer-premises equipment.

[0130] In this application, the second optical signal may be obtained by converting
an electrical signal received by the customer-premises equipment. The electrical signal
may be sent by a terminal device (such as a computer) directly used by a user to the
customer-premises equipment through an Ethernet interface. Specifically, the customer-
premises equipment is connected to the terminal device through the Ethernet interface.
The terminal device sends an electrical signal to the customer-premises equipment
when the terminal device needs to send data to a network side. The customer-premises
equipment performs protocol conversion on the received electrical signal, and performs

electrical-to-optical conversion on an electrical signal obtained after protocol
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conversion, to obtain the second optical signal. Then, the customer-premises equipment
sends, through a PON interface, the second optical signal to the second optical line
terminal connected to the customer-premises equipment.

[0131] In an optional embodiment, the communications network further includes a
second optical distribution network. The second optical signal sent by the customer-
premises equipment may be transmitted, through the second optical distribution
network, to the second optical line terminal connected to the customer-premises
equipment.

[0132] Further, in an optional embodiment, the second optical distribution network
includes a second optical splitter, and the second optical signal sent by the customer-
premises equipment may be transmitted, through the second optical distribution
network by using the second optical splitter, to the second optical line terminal
connected to the customer-premises equipment.

[0133] 2. The second optical line terminal processes the second optical signal.
[0134] In this application, the second optical line terminal is connected to a plurality
of customer-premises equipments, and the second optical line terminal may receive a
plurality of second optical signals. The plurality of second optical signals received by
the second optical line terminal may be different. Specifically, after receiving the
second optical signal through a PON interface (for example, the second PON interface
in FIG. 3) connected to a lower-layer device, the second optical line terminal performs
protocol conversion processing on the second optical signal, so that a processed second
optical signal is adapted to a PON interface connected to an upper-layer device.

[0135] Herein, for the protocol conversion processing operation performed on the
second optical signal by the second optical line terminal, refer to a related description
in FIG. 3, and details are not described herein.

[0136] 3. The second optical line terminal sends the processed second optical signal
to the first optical line terminal.

[0137] In this application, the second optical line terminal sends the processed
second optical signal to the at least one customer-premises equipment through the PON

interface (for example, the first PON interface in FIG. 3) connected to the upper-layer
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device.

[0138] In an optional embodiment, the communications network further includes a
first optical distribution network. The processed second optical signal sent by the
second optical line terminal may be transmitted to the first optical line terminal through
the first optical distribution network.

[0139] Further, in an optional embodiment, the first optical distribution network
includes a first optical splitter, and the processed second optical signal sent by the
second optical line terminal may be transmitted to the first optical line terminal through
the first optical distribution network by using the first optical splitter.

[0140] It may be understood that in the data upstream transmission process,
transmission may be performed in a time division multiplexing (TDM) mode.

[0141] It may be understood that, after receiving the second optical signal, the first
optical line terminal may further perform optical-to-electrical conversion on the second
optical signal, and then transmit, to the network side device, an clectrical signal
obtained after optical-to-electrical conversion.

[0142] The data upstream transmission process is completed through the foregoing
three steps. In the upstream transmission process, for functions of the devices, refer to
detailed descriptions of the foregoing steps. Details are not described herein.

[0143] The foregoing describes in detail the communications network in this
application. FIG. 11 is a functional block diagram of an optical line terminal according
to this application. As shown in FIG. 11, the optical line terminal may include a
processing unit 111, a storage unit 112, and a communications unit 113. The
communications unit 113 is configured with a first PON unit and a second PON unit.
[0144] During data downstream transmission, the communications unit 113 is
configured to receive, through the first PON unit, a first optical signal sent by a first
optical line terminal; the processing unit 111 is configured to process the first optical
signal; and the communications unit 113 is further configured to send a processed first
optical signal to customer-premises equipment through the second PON unit.

[0145] During data upstream transmission, the communications unit 113 is

configured to receive, through the second PON unit, a second optical signal sent by the
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customer-premises equipment; the processing unit 111 is configured to process the
second optical signal; and the communications unit 113 is further configured to send a
processed second optical signal to the first optical line terminal through the first PON
unit.

[0146] It may be understood that the optical line terminal shown in FIG. 11 may be
implemented as the second optical line terminal in any one of FIG. 6 to FIG. 8. For
functions of functional modules in the optical line terminal, refer to FIG. 6 to FIG. 8
and related descriptions. Details are not described herein.

[0147] In conclusion, the communications network in this application includes a
first optical line terminal, a second optical line terminal, and customer-premises
equipment. The second optical line terminal may be connected to a first optical line
terminal at an upper layer through a PON interface, and may be further connected to
customer-premises equipment at a lower layer through a PON interface. The
communications network in this application enables a user in a remote area to access a
broadband service. In addition, the PON interface features point-to-multipoint
transmission, and therefore transmission media can be saved and networking costs can
be reduced.

[0148] All or some of the foregoing embodiments may be implemented by software,
hardware, firmware, or any combination thercof. When software is used to implement
the embodiments, all or some of the embodiments may be implemented in a form of a
computer program product. The computer program product includes one or more
computer instructions. When the computer instructions arc loaded and executed on a
computer, all or some of the procedures or functions according to this application are
generated. The computer may be a general-purpose computer, a dedicated computer, a
computer network, or another programmable apparatus. The computer instructions may
be stored in a computer-readable storage medium or may be transmitted from a
computer-readable storage medium to another computer-readable storage medium. For
example, the computer instructions may be transmitted from a website, computer, server,
or data center to another website, computer, server, or data center in a wired (for

example, a coaxial cable, an optical fiber, or a digital subscriber line) or wireless (for
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example, infrared, radio, or microwave) manner. The computer-readable storage
medium may be any usable medium accessible by a computer, or a data storage device,
such as a server or a data center, integrating one or more usable media. The usable
medium may be a magnetic medium (for example, a floppy disk, a hard disk, or a
magnetic tape), an optical medium (for example, a DVD), a semiconductor medium

(for example, a solid-state drive), or the like.
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CLAIMS

1. An optical line terminal, comprising a processor, a memory, and a communications
apparatus, wherein the communications apparatus is configured with a first Passive Optical Network
(PON) interface and a second PON interface;

during data downstream transmission, the communications apparatus is configured to receive,
through the first PON interface, a first optical signal in a first PON protocol; the processor is
configured to process the first optical signal including denoising the first optical signal; and the
communications apparatus is further configured to send the processed first optical signal in a second
PON protocol to customer-premises equipment through the second PON interface; and

during data upstream transmission, the communications apparatus is configured to receive,
through the second PON interface, a second optical signal in the second PON protocol sent by the
customer-premises equipment; the processor is configured to process the second optical signal; and
the communications apparatus is further configured to send the processed second optical signal in the
first PON protocol through the first PON interface.

2. The optical line terminal according to claim 1, wherein the optical line terminal further
comprises an optical module, a first PON MAC (media access control) chip, and a second PON MAC
chip, wherein the first PON MAC chip uses a protocol corresponding to the first PON interface, and
the second PON MAC chip uses a protocol corresponding to the second PON interface; and

that during data downstream transmission, the processor is configured to process the first optical
signal specifically comprises:

the processor is configured to: indicate the optical module to convert the first optical signal into
a first electrical signal, indicate the first PON MAC chip to perform protocol deframing on the first
electrical signal, indicate the second PON MAC chip to perform protocol framing on the first
electrical signal obtained after protocol deframing, and indicate the optical module to perform
electrical-to-optical conversion on the first electrical signal obtained after protocol framing, to obtain
the processed first optical signal,;

that during data upstream transmission, the processor is configured to process the second optical
signal specifically comprises:

the processor is configured to: indicate the optical module to convert the second optical signal
into a second electrical signal, indicate the second PON MAC chip to perform protocol deframing on
the second electrical signal, indicate the first PON MAC chip to perform protocol framing on the

second electrical signal obtained after protocol deframing, and indicate the optical module to perform
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electrical-to-optical conversion on the second electrical signal obtained after protocol framing, to
obtain the processed second optical signal.

3. The optical line terminal according to claim 1, that during data downstream transmission, the
processor is configured to parse, by using the first PON protocol, the first optical signal, and
encapsulate a parsed first optical signal by using the second PON protocol; and

that during data upstream transmission, the processor is configured to parse, by using the second
PON protocol, the second optical signal, and encapsulate a parsed second optical signal by using the
first PON protocol.

4. The optical line terminal according to any one of claims 1 to 3, wherein

the first PON protocol is one of Gigabit Passive Optical Network (GPON), Ethernet Passive
Optical Network (EPON), a 10G GPON, 10G EPON, and a Time Wavelength Divisional
Multiplexing (TWDM) PON protocol; and the second PON protocol is one of GPON, EPON, 10G
GPON, 10G EPON, and TWDM PON protocol.

5. A method for processing optical signals in an optical line terminal, comprising:

during data downstream transmission, receiving, though a first PON interface, a first optical
signal in a first PON protocol; processing the first optical signal including denoising the first optical
signal; and sending, though a second PON interface, a processed first optical signal in a second PON
protocol to customer-premises equipment; and

during data upstream transmission, receiving, though the second PON interface, a second optical
signal in the second PON protocol from the customer-premises equipment; processing the second
optical signal; and sending, though the first PON interface, a processed second optical signal in the
first PON protocol.

6. The method according to claim 5, wherein that during data downstream transmission,
processing the first optical signal comprises:

converting the first optical signal into a first electrical signal,

performing protocol deframing on the first electrical signal,

performing protocol framing on the first electrical signal obtained after protocol deframing,
and

performing electrical-to-optical conversion on the first electrical signal obtained after
protocol framing, to obtain the processed first optical signal; and

that during data upstream transmission, processing the second optical signal comprises:

converting the second optical signal into a second electrical signal,
performing protocol deframing on the second electrical signal,

performing protocol framing on the second electrical signal obtained after protocol
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deframing, and
performing electrical-to-optical conversion on the second electrical signal obtained after
protocol framing, to obtain the processed second optical signal.

7. The method according to claim 5, wherein that during data downstream transmission,
processing the first optical signal comprises:

parsing, by using the first PON protocol, the first optical signal, and
encapsulating a parsed first optical signal by using the second PON protocol; and

that during data upstream transmission, processing the second optical signal comprises:

parsing, by using the second PON protocol, the second optical signal, and
encapsulating a parsed second optical signal by using the first PON protocol.

8. The method according to any one of claims 5 to 7, wherein the data upstream transmission
process, a mode of sending the processed second optical signal is a time division multiplexing (TDM)
mode.

9. The method according to any one of claims 5 to 8 wherein

the first PON protocol is one of GPON, EPON, a 10G GPON, 10G EPON, and a TWDM PON
protocol; and the second PON protocol is one of GPON, EPON, 10G GPON, 10G EPON, and TWDM
PON protocol.

10. The method according to any one of claims 5 to 9, wherein the customer-premises equipment
is one of an optical network unit (ONU) or an optical network terminal (ONT).

11. A computer readable storage storing computer executable program codes, which when
executed by a computer device, cause the computer device to perform the method as defined in any
one of claims 5 to 10.

12. An optical line terminal comprising a processor and a computer readable storage storing
computer executable program codes, which when executed by the processor cause the processor to
perform the method as defined in any one of claims 5 to 10.

13. A communications network, comprising a first optical line terminal, a second optical line
terminal, and customer-premises equipment, wherein the first optical line terminal is connected to at
least one second optical line terminal through a first passive optical network (PON) interface, and the
second optical line terminal is connected to at least one customer-premises equipment through a
second PON interface;

during data downstream transmission, the first optical line terminal is configured to send a first
optical signal in a first PON protocol to the at least one second optical line terminal, and the second
optical line terminal is configured to process the first optical signal including denoising the first

optical signal, and send a processed first optical signal in a second PON protocol to the at least one
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customer-premises equipment; and

during data upstream transmission, the customer-premises equipment is configured to send a
second optical signal in the second PON protocol, to the second optical line terminal connected to the
customer-premises equipment, and the second optical line terminal is configured to process the
second optical signal, and send a processed second optical signal in the first PON protocol to the first
optical line terminal.

14. The communications network according to claim 13, wherein the communications network
further comprises a first optical distribution network and a second optical distribution network;

during data downstream transmission, the first optical distribution network is configured to
transmit, to each of the at least one second optical line terminal, the first optical signal sent by the
first optical line terminal; and the second optical distribution network is configured to transmit, to
each of the at least one customer-premises equipment, the processed first optical signal sent by the
second optical line terminal; and

during data upstream transmission, the second optical distribution network is configured to
transmit, to the second optical line terminal connected to the customer-premises equipment, the
second optical signal sent by the customer-premises equipment; and the first optical distribution
network is configured to transmit, to the first optical line terminal, the processed second optical signal
sent by the second optical line terminal.

15. The communications network according to claim 14, wherein the first optical distribution
network comprises a first optical splitter, and the second optical distribution network comprises a
second optical splitter;

during data downstream transmission, the first optical distribution network is specifically
configured to transmit, to each of the at least one second optical line terminal using the first optical
splitter, the first optical signal sent by the first optical line terminal; and the second optical distribution
network is specifically configured to transmit, to each of the at least one customer-premises
equipment using the second optical splitter, the processed first optical signal sent by the second optical
line terminal; and

during data upstream transmission, the second optical distribution network is specifically
configured to transmit, using the first optical splitter to the second optical line terminal connected to
the customer-premises equipment, the second optical signal sent by the customer-premises equipment;
and the first optical distribution network is configured to transmit, to the first optical line terminal
using the second optical splitter, the processed second optical signal sent by the second optical line
terminal.

16. The communications network according to claim 15, wherein a distance between the first
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optical splitter and the second optical line terminal is less than a distance between the first optical
splitter and the first optical line terminal.

17. The communications network according to claim 15 or 16, wherein a distance between the
second optical splitter and the customer-premises equipment is less than a distance between the

second optical splitter and the second optical line terminal.
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