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(57) Abrege/Abstract:
Provided are an optical branch assembly, a passive optical network and an optical transmission method, which relate to the field of

communications and are used for realizing the function diversity of the optical branch assembly. The optical branch assembly
comprises. a base and an optical power allocation area arranged on the surface of the base, wherein the optical power allocation
area Is coupled to a first optical waveguide, a plurality of second optical waveguides and at least one third optical waveguide, and is
used for allocating optical power of an optical signal transmitted by the first optical waveguide to each second optical waveguide
and the third optical waveguide; and the third optical waveguide Is coupled to the first optical waveguide, wherein a reflecting
material Is coupled onto the third optical waveguide, so as to reflect the optical signal from the optical power allocation area and
then transmit same to the first optical waveguide via the third optical waveguide. The embodiments of the present invention are
applicable to a reflecting scenario of an optical signal.
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ABSTRACT

Embodiments of the present invention provide an optical branching assembly, a passive
optical network, and an optical transmission method, which relate to the field of
communications and are used to implement a functional diversity of the optical branching
assembly. The optical branching assembly includes: a substrate and an optical power
distribution area disposed on a surface of the substrate, where the optical power distribution
area is coupled to a first optical waveguide, multiple second optical waveguides, and at least
one third optical waveguide, and is used to distribute optical power of an optical signal,
transmitted through the first optical waveguide, to each of the second optical waveguides and
the at least one third optical waveguide; and the third optical waveguide is coupled to the first
optical waveguide, where a reflective material is disposed on the third optical waveguide, and
after the reflective material reflects the optical signal that is from the optical power
distribution area, the optical signal is transmitted to the first optical waveguide through the

third optical waveguide. The embodiments of the present invention are applicable to a

scenario in which an optical signal is reflected.
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OPTICAL BRANCHING ASSEMBLY, PASSIVE OPTICAL

NETWORK, AND OPTICAL TRANSMISSION METHOD

[0001] This application claims priority to Chinese Patent Application No.
201310198671.9, filed with the Chinese Patent Office on May 24, 2013 and entitled
"OPTICAL BRANCHING ASSEMBLY, PASSIVE OPTICAL NETWORK, AND
OPTICAL TRANSMISSION METHOD", which is incorporated herein by reference in its

entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of communications, and in particular, to

an optical branching assembly, a passive optical network, and an optical transmission method.

BACKGROUND

[0003] In the prior art, a passive optical network includes: an optical line terminal
(Optical Line Terminal, OLT), an optical splitter, and multiple optical network units (Optical
Network Unit, ONU). The optical splitter is connected to the optical line terminal by using a
feeder fiber, and the optical splitter is connected to the multiple optical network units by using
drop fibers.

[0004] The optical splitter is an important passive component in an ODN (Optical
Distribution Network, optical distribution network) link. In the passive optical network, the
optical splitter may receive an optical signal transmitted by the optical line terminal through
the teeder fiber and transmit the optical signal to each of the optical network units through the

drop fibers, or may receive an optical signal transmitted by each of the optical network units

through the drop fibers and transmit the optical signal to the optical line terminal through the

feeder fiber.
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[0005] In a passive optical network, because a function of an optical splitter is completing
optical signal transmission between an optical line terminal and an optical network unit that

are in the passive optical network, the function of the optical splitter is implemented in a

relatively single manner.

SUMMARY

- [0006] Embodiments of the present invention provide an optical branching assembly, a

passive optical network, and an optical transmission method, which are used to implement a

tunctional diversity of the optical branching assembly.

[0007]  To achieve the foregoing objective, the embodiments of the present invention use
the following technical solutions:

[0008]  According to a first aspect, an embodiment of the present invention provides an
optical branching assembly, including: a substrate and an optical power distribution area
disposed on a surface of the substrate, where the optical power distribution area is coupled to
a first optical waveguide, multiple second optical waveguides, and at least one third optical
waveguide, and is used to distribute optical power of an optical signal, transmitted through the
first optical waveguide, to each of the second optical waveguides and the at least one third
optical waveguide; and the third optical waveguide is coupled to the first optical waveguide,
where a reflective material is disposed on the third optical waveguide, and after the reflective
material reflects the optical signal that is from the optical power distribution area, the optical
signal is transmitted to the first optical waveguide through the third optical waveguide.

[0009] In a first possible implementation manner of the first aspect, optical power of the
optical signal transmitted through any one of the second optical waveguides is different from
optical power of the optical signal transmitted through the third optical waveguide.

[0010] With reference to the first aspect or the first possible implementation manner of
the first aspect, in a second possible implementation manner of the first aspect, the third

optical waveguide is disposed on the surface of the substrate, and the third optical waveguide

i1s coupled to the first optical waveguide.

[0011] With reference to the first aspect or the first or second possible implementation
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manner of the first aspect, in a third possible implementation manner of the first aspect, the
optical power distribution area includes a Y-shaped optical power branching waveguide
element or an arrayed waveguide grating.

[0012] According to a second aspect, an embodiment of the present invention provides a
passive optical network, where the passive optical network includes: an optical line terminal,
an optical distribution network, and at least one optical network unit, the optical line terminal
1s connected to the optical distribution network by using a feeder fiber, and the optical
distribution network is connected to the at least one optical network unit by using a drop fiber,
where the optical distribution network includes the optical branching assembly according to
the foregoing embodiment.

[0013] In a first possible implementation manner of the second aspect, the passive optical
network further includes a detection device, where the detection device is disposed on one
side of a connection between the optical distribution network and the optical line terminal,
and the detection device is configured to receive an optical signal reflected by the optical
branching assembly and detect the reflected optical signal.

[0014] According to a third aspect, an embodiment of the present invention provides an
optical branching assembly, where the optical branching assembly includes a processor, and
signal processing actions executed by the processor include: receiving a first optical signal
transmitted through a feeder fiber; dividing the first optical signal transmitted through the

teeder fiber into multiple second optical signals and at least one third optical signal; reflecting

the third optical signal to the feeder fiber; and transmitting each of the second optical signals

to each user terminal.

[0015] In a first possible implementation manner of the third aspect, optical power of the
second optical signal is different from optical power of the third optical signal.

[0016] With reference to the third aspect or the first possible implementation manner of
the third aspect, in a second possible implementation manner of the third aspect, the optical
power of the third optical signal is lower than optical power of any one of the second optical
signals.

[0017]  According to a fourth aspect, an embodiment of the present invention provides an

optical transmission method, including: receiving a first optical signal transmitted through a
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feeder fiber; dividing the first optical signal transmitted through the feeder fiber into multiple
second optical signals and at least one third optical signal; reflecting the third optical signal to
the feeder fiber; and transmitting each of the second optical signals to each user terminal.
[0018] In a first possible implementation manner of the fourth aspect, optical power of the
second optical signal is different from optical power of the third optical signal.

[0019] With reference to the fourth aspect or the first possible implementation manner of
the fourth aspect, in a second possible implementation manner of the fourth aspect, the optical
power of the third optical signal is lower than optical power of any one of the second optical
signals.

[0020]  The embodiments of the present invention provide an optical branching assembly,
a passive optical network, and an optical transmission method, where the optical branching
assembly includes: a substrate, an optical power distribution area, a first optical waveguide,
multiple second optical waveguides, and at least one third optical waveguide, where a
retlective material is disposed on the third optical waveguide. In this way, after an optical signal
Is transmitted to the optical power distribution area through the first optical waveguide, the
optical power distribution area distributes part of optical power of the optical signal to the at least
one third optical waveguide, so that the optical signal is transmitted to the first optical
waveguide through the at least one third optical waveguide by using the reflective material. In
addition, the optical signal is transmitted to ribbon fibers through the second optical
waveguides, and is further transmitted to an optical network unit, so as to ensure normal
transmission of a service. The optical branching assembly has a compact structure, which not
only can transmit an optical signal, but also can reflect part of the optical signal, so that a
system can perform corresponding processing on the reflected optical signal, thereby

implementing a functional diversity of the optical branching assembly.

BRIEF DESCRIPTION OF DRAWINGS

[0021] To describe the technical solutions in the embodiments of the present invention or

In the prior art more clearly, the following briefly introduces the accompanying drawings

required for describing the embodiments or the prior art. Apparently, the accompanying
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drawings in the following description show merely some embodiments of the present
invention, and a person of ordinary skill in the art may still derive other drawings from these

accompanying drawings without creative efforts.

[0022] FIG. 1 1s a schematic structural diagram of an optical branching assembly

according to an embodiment of the present invention;
[0023] FIG. 2 1s a schematic structural diagram of another optical branching assembly
according to an embodiment of the present invention;
[0024] FIG. 3 1s a schematic structural diagram of another optical branching assembly

according to an embodiment of the present invention;

[0025] F1G. 4 1s a schematic structural diagram of a passive optical network according to

an embodiment of the present invention;

[0026] FIG. 5 1s a schematic structural diagram of another passive optical network
according to an embodiment of the present invention;

(0027} FIG. 6 1s a schematic diagram of steps executed by a processor of an optical
branching assembly according to an embodiment of the present invention; and

[0028] FIG. 7 1s a schematic flowchart of an optical transmission method according to an

embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0029] The following clearly and completely describes the technical solutions in the

embodiments of the present invention with reference to the accompanying drawings in the
embodiments of the present invention. Apparently, the described embodiments are merely
some but not all of the embodiments of the present invention. All other embodiments obtained
by a person of ordinary skill in the art based on the embodiments of the present invention
without creative efforts shall fall within the protection scope of the present invention.

[0030] An embodiment of the present invention provides an optical branching assembly,
as shown 1n FIG. 1, including: a substrate, an optical power distribution area disposed on a
surface of the substrate, a first optical waveguide 101, multiple optical waveguides 102, and

at least one third optical waveguide 103.
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[0031] The optical power distribution area is coupled to the first optical waveguide 101,
the multiple second optical waveguides 102, and the at least one third optical waveguide 103,
and 1s used to distribute optical power of an optical signal, transmitted through the first optical
waveguide 101, to each of the second optical waveguides 102 and the at least one third optical
waveguide 103.

[0032] The third optical waveguide 103 is coupled to the first optical waveguide 101,
where a reflective material is disposed on the third optical waveguide 103, and after the
reflective material reflects the optical signal that is from the optical power distribution area,
the optical signal is transmitted to the first optical waveguide 101 through the third optical
waveguide 103.

[0033] In this way, by using an reflective material disposed on the third optical waveguide
of the optical branching assembly, the optical signal that is from the optical power distribution
area 1s reflected and then is transmitted to the first optical waveguide through the third optical
waveguide. Therefore, the optical signal may be transmitted to a detection device at a central
office end through the first optical waveguide, to implement monitoring on an optical link
without atfecting normal link communication, thereby improving the monitoring efficiency.
[0034] Further, optical power of the optical signal transmitted through any one of the
second optical waveguides is different from optical power of the optical signal transmitted
through the third optical waveguide.

[0035]  Preferably, the optical power of the optical signal transmitted through the third

optical waveguide is lower than optical power of the optical signals transmitted through any

one of the second optical waveguides.

[0036] Specitically, the optical power distribution area may distribute, to the at least one
third optical waveguide 103, part of the optical power of the optical signal transmitted
through the first optical waveguide 101, and distribute the optical signal with the remaining
power to the multiple second optical waveguides 102 on average.

[0037] Exemplarily, the optical power distribution area distributes, to the at least one third
optical waveguide 103, the optical signal that is with 5% of the optical power and from the
optical signal transmitted through the first optical waveguide 101, and distributes the optical

signal with the remaining 95% of the optical power to the multiple second optical waveguides
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102 on average. For example, there are eight second optical waveguides 102 in the optical
branching assembly, and the optical signal with 95% of the optical power is distributed to the
eight second optical waveguides 102 on average. In this way, the at least one third optical
waveguide 103 reflects the received optical signal with 5% of the optical power to the first
optical waveguide 101 by using the reflective material, so that the 5% optical signal 1s
transmitted to the detection device at the central office end through the first optical waveguide
101. The received 95% optical signal is transmitted to a service receive end through the
second optical waveguides 102.

[0038] It should be noted that the optiéal power distribution area may distribute the
optical signal with 5% to 20% of the optical power to the third optical waveguide for
performing reflection, and may also distribute optical signal with another proportion of the
optical power to the third optical waveguide for performing reflection. As long as a reflected
optical signal can be detected by the detection device disposed at the central office end, and
further, the detection device can detect an optical fiber according to the reflected optical
signal, the proportion can be set arbitrarily, which is not limited in the present invention.
[0039] It should be noted that if there is one third optical waveguide in the optical
branching assembly, the optical power distribution area distributes part of the optical power of the
optical signal to the third optical waveguide; if there are at least two third optical waveguides,
the optical power distribution area may distribute the part of the optical power of the optical signal
with to the at least two third optical waveguides on average, where the optical signal

distributed to each of the third optical waveguides can be detected by the detection device

disposed at the central office end.

[(0040] It should be noted that in the optical branching assembly the number of second
optical waveguides may be 8, may be 16 or 32, or may be another number, which is not

limited in the present invention.

[0041] Further, the first optical waveguide 101, the second optical waveguides 102, and
the third optical waveguide 103 may be single-mode fibers.
[0042] Further, the third optical waveguide 103, on which the reflective material is disposed on,

may be a fiber Bragg grating (Fiber Bragg Grating, FBG), or may be made by coating a

reflective film on an end surface of an end of an optical fiber, and the tigure shows one
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situation.

[0043] It should be noted that the reflective film may be a dielectric film, may be a metal

film, or may be another reflective film, which is not limited in the present invention.

[0044] It should be noted that in order to implement a reflection function of the third

>  optical waveguide, in addition to disposing a reflective material on the third optical waveguide,

turther, an end surface of the third optical waveguide may be ground and polished to make the

end surface have the reflection function. In this embodiment of the present invention, any

method for reflecting an optical signal to the first optical waveguide by the third optical

waveguide having a reflection function shall fall within the protection scope of the present
10 invention, and the present invention imposes no limitation on the method for how to

implement a reflection function by the third optical waveguide.

[0045] [t should be noted that the reflective material disposed on the third optical waveguide

103 may be a reflective material that performs total reflection on an optical signal, or may be

a reflective material that performs partial reflection on an optical signal, which is not limited

15  1n the present invention.

[0046] Further, the third optical waveguide 103 is disposed on the surface of the substrate,
and the third optical waveguide 103 is coupled to the first optical waveguide 101.
[0047] Specifically, the.third optical waveguide 103 is disposed on the surface of the
substrate, which helps fasten the third optical waveguide 103.

20 [0048] It should be noted that the third optical waveguide may further be coupled to the
first optical waveguide in another manner, which is not limited in the present invention.
[0049] Further, the second optical waveguides 102 are coupled to the first optical
waveguide 101, and the optical signal transmitted through the first optical waveguide is
transmitted through the second optical waveguides 102.

25  [0050] Further, the second optical waveguides 102 may also be disposed on the surface of
the substrate, and the second optical waveguides 102 may be coupled to the first optical

waveguide 101.
[0051] [t should be noted that the second optical waveguides may further be coupled to
the first optical waveguide in another manner, which is not limited in the present invention.

30 [0052]  Further, the optical power distribution area includes a Y-shaped optical power
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branching waveguide element or an arrayed waveguide grating, thereby distributing the
optical signal, transmitted through the first optical waveguide 101, to the multiple second
optical waveguides 102 and the at least one third optical waveguide 103.

[0053] It should be noted that the optical power distribution area may further include an
optical power branching waveguide element or an arrayed waveguide grating of another type,

which is not limited in the present invention.

[0054] Further, the substrate may be a silica substrate, may be a silicon substrate, or may
be another substrate, which is not limited in the present invention.

[0055] Further, the optical branching assembly in this embodiment of the present
invention may be a passive optical component, for example, an optical splitter.

[0056] This embodiment of the present invention provides an optical branching assembly,
including: a substrate, an optical power distribution area, a first optical waveguide, multiple
second optical waveguides, and at least one third optical waveguide, where a reflective
material is disposed on the third optical waveguide. In this way, after an optical signal is
transmitted to the optical power distribution area through the first optical waveguide, the
optical power distribution area distributes part of optical power of the optical signal to the at least
one third optical waveguide, so that the optical signal is transmitted to the first optical
waveguide through the at least one third optical waveguide by using the reflective material. In
addition, the optical signal is transmitted to ribbon fibers through the .second optical
waveguides, and is further transmitted to an optical network unit, so as to ensure normal
transmission of a service. The optical branching assembly has a compact structure, which not
only can transmit an optical signal, but also can reflect part of the optical signal, so that a
system can perform corresponding processing on the reflected optical signal, thereby
implementing a functional diversity of the optical branching assembly.

[0057] As shown in FIG. 2, the optical branching assembly further includes: a first optical
fiber array 104, a second optical fiber array 105, and ribbon fibers 106.

[0058] The first optical fiber array 104 is configured to align the first optical waveguide

101 with the multiple second optical waveguides 102 and the at least one third optical

waveguide 103.

[0059]  The second optical fiber array 105 is configured to align the second optical
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waveguides 102 with the ribbon fibers 106.

[0060] The ribbon fibers 106 are configured to transmit the optical signal transmitted
through the second optical waveguides.

[0061] Further, the number of ribbon fibers 106 and the number of second optical
waveguides 102 are the same, namely, each of the second optical waveguides 102 has one

ribbon fiber 106 corresponding to the second optical waveguide 102.

[0062] Further, as shown in FIG. 3, the second optical fiber array 105 further includes: a

V-shaped groove 1051 and a cover 1052.

[0063] Still turther, the third optical waveguide 103 is located between the V-shaped
groove 1051 and the cover 1052.

[0064]  Alternatively, the third optical waveguide 103 is located outside the V-shaped
groove 1051 and the cover 1052.

[0065]  This embodiment of the present invention provides an optical branching assembly,
where after an optical signal is transmitted to an optical power distribution area through a first
optical waveguide, the optical power distribution area distributes part of optical power of the
optical signal to at least one third optical waveguide, so that the optical signal is transmitted to
the first optical waveguide through the at least one third optical waveguide by using a
reflective material. In addition, the optical signal is transmitted to ribbon fibers through
second optical waveguides, and is further transmitted to an optical network unit, so as to
ensure normal transmission of a service. The optical branching assembly has a compact
structure, which not only can transmit an optical signal, but also can reflect part of the optical
signal, so that a system can perform corresponding processing on the reflected optical signal,
thereby implementing a functional diversity of the optical branching assembly.

[0066] As shown in FIG. 4, FIG. 4 is a schematic structural diagram of a passive optical
network to which an optical power detection solution may be applicable according to an
embodiment of the present invention. The passive optical network includes: an optical line
terminal 401, an optical distribution network 402, and at least one optical network unit 403.
[0067] The optical line terminal 401 is connected to the optical distribution network 402

by using a feeder fiber 404, and the optical distribution network 402 is connected to the at

least one optical network unit 403 by using drop fibers 405, where the optical distribution

10
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network 402 includes an optical branching assembly, and the optical branching assembly is |

the optical branching assembly described in the foregoing embodiment.

[0068] Specifically, the optical line terminal 401 (Optical Line Terminal, OLT) is
configured to connect to a terminal device on a fiber trunk.

[0069] The optical network unit 403 (Optical Network Unit, ONU) is a terminal device
accessed by an optical fiber, and is configured to provide a user-side interface.

[0070] The feeder fiber 404 is configured to connect the optical line terminal 401 and the

optical distribution network 402.

[0071] Further, the optical line terminal 401 is connected to the multiple optical network
units 403 by using the optical distribution network 402 in a point-to-multipoint form, where a
direction from the optical line terminal 401 to the optical network unit 403 is defined as a
downlink direction, and a direction from the optical network unit 403 to the optical line
terminal 401 is an uplink direction.

[0072] It should be noted that the passive optical network may be a communications
network that does not require any active components to implement data distribution between
the optical line terminal 401 and the optical network unit 403.

[0073] Further, the optical branching assembly is a passive optical component, for
example, an optical splitter.

[0074] Further, the optical branching assembly includes a substrate and an optical power
distribution area disposed on a surface of the substrate. The optical power distribution area is
coupled to a first optical waveguide, multiple second optical waveguides, and at least one
third optical waveguide, and is used to distribute optical power of an optical signal,
transmitted through the first optical waveguide, to each of the second optical waveguides and
the at least one third optical waveguide; and the third optical waveguide is coupled to the first
optical waveguide.

[00735] A reflective material is disposed on the third optical waveguide, and after the

reflective material reflects the optical signal that is from the optical power distribution area,

the optical signal is transmitted to the first optical waveguide through the third optical

waveguide.

[0076]  Further, optical power of the optical signal transmitted through any one of the

11
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second optical waveguides is different from optical power of the optical signal transmitted

through the third optical waveguide.
[0077] Further, the third optical waveguide is disposed on the surface of the substrate, and
the third optical waveguide is coupled to the first optical waveguide.
[0078] Further, the optical power distribution area includes a Y-shaped optical power
branching waveguide element or an arrayed waveguide grating.
[0079] Further, the optical branching assembly further includes: a first optical fiber array,
a second optical fiber array, and ribbon fibers.
[0080] The first optical fiber array is configured to align the first optical waveguide with
the multiple second optical waveguides and the at least one third optical waveguide; the
second optical fiber array is configured to align the second optical waveguides with the ribbon
fibers; and the ribbon fibers are configured to transmit the optical signal transmitted through
the second optical waveguides.
[0081] Further, that the optical distribution network 402 is connected to the at least one
optical network unit 403 by using drop fibers 405 includes that:

the optical distribution network 402 is connected to the drop fibers 405 by using
the ribbon fibers of the optical branching assembly, and is connected to the at least one optical
network unit 403 by using the drop fibers 405.
[0082] It should be noted that the optical distribution network 402 is connected to the
drop fibers 405 by using the fibers in the ribbon fiber of the optical branching assembly,
where fibers in the ribbon fiber in the optical branching assembly are connected to the drop
fibers 405 separately, namely, the fibers in the ribbon fiber of the optical branching assembly
are in a one-to-one correspondence with the drop fibers 405.
[0083] It should be noted that an optical distribution network may include multiple optical
branching assemblies, or may include one optical branching assembly, which is not limited in
the present invention.
[0084] In this way, in a passive optical network, part of an optical signal may be reflected
to a feeder fiber by using an optical branching assembly in an optical distribution network,
and therefore, related processing may be performed by using the reflected optical signal,

thereby implementing a functional diversity of the optical branching assembly, and increasing

12
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a utilization rate of the optical branching assembly.

[00835] Further, as shown in FIG. 5, the passive optical network further includes: a
detection device 406. '

[0086]  The detection device 406 is disposed on one side of a connection between the
optical distribution network 402 and the optical line terminal 401; and the detection device is
configured to receive the optical signal reflected by the optical branching assembly and detect
the reflected optical signal.

[0087] It should be noted that the detection device is disposed on one side of the
connection between the optical distribution network and the optical line terminal refers to that
the detection device may be disposed between the optical line terminal and the optical
distribution network, or the detection device may be disposed at a location of the optical line
terminal, and the figure shows only one situation.

[0088] Further, the detection device 406 is further configured to learn, according to a
detection result, whether an optical link is abnormal.

[0089] [t should be noted that in this embodiment of the present invention, in the passive
optical network, the detection device may be connected to the passive optical network by
using a WDM (wavelength division multiplexer), and as shown in FIG. 5, the detection device
may be an optical time domain reflectometer (Optical Time Domain Reflectometer, OTDR).
[0090] In a passive optical network, part of an optical signal may be reflected to a feeder
fiber by using an optical branching assembly in an optical distribution network, and therefore,
the part of the optical signal may be transmitted to a detection device through the feeder fiber,
so that the detection device receives the optical signal, and may further perform related
monitoring. In this way, because power of the optical signal reflected to the feeder fiber is
relatively low, and normal service communication performed by the feeder fiber is not
atfected; therefore, monitoring on an optical link before the optical branching assembly may
be implemented, and further, when the optical link is abnormal, the detection device may find
it out through monitoring, making the passive optical network have a compact structure.
Further, in this embodiment of the present invention, detection performed on the optical signal
by the detection device does not occupy service port resources in an optical network unit, and

therefore, monitoring costs of the passive optical network can be reduced, and the monitoring
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efficiency can be improved.

[0091] This embodiment of the present invention provides a passive optical network,
where an optical line terminal transmits an optical signal to an optical distribution network
through a feeder fiber, and an optical branching assembly in the optical distribution network
reflects part of optical power of the optical signal to the feeder fiber by using a reflective material
disposed on a third optical waveguide, so that the optical signal is transmitted to a detection
device at a central office end through the feeder fiber. The optical branching assembly in the
optical distribution network transmits the optical signal with the remaining power to ribbon
fibers through second optical waveguides, and the optical signal is further transmitted to drop
fibers through the ribbon fibers, and is transmitted to an optical network unit through the drop
fibers. In this way, the optical branching assembly in the optical distribution network
distributes the part of the optical power of the optical signal to at least one third optical waveguide,
so that the optical signal is transmitted to the feeder fiber through the at least one third optical
waveguide by using the reflective material. In addition, the optical signal is transmitted to the
ribbon fibers through the second optical waveguides, and is further transmitted to the optical
network unit, so as to ensure normal transmission of a service. The optical branching
assembly has a compact structure, which not only can transmit an optical signal, but also can
retlect part of the optical signal, so that a system can perform corresponding processing on the

reflected optical signal, thereby implementing a functional diversity of the optical branching

assembly.

[0092] An embodiment of the present invention provides an optical branching assembly,

where the optical branching assembly includes a processor, and signal processing actions

executed by the processor, as shown in FIG. 6, includes:

[0093] 601: Receive a first optical signal transmitted through a feeder fiber.

[0094] 602: Divide the first optical signal transmitted through the feeder fiber into
multiple second optical signals and at least one third optical signal.

[0095] Optical power of the second optical signal is different from optical power of the

third optical signal.

[0096]  Further, the optical power of the third optical signal is lower than optical power of

any one of the second optical signals.
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[0097] Specifically, after receiving the first optical signal from the feeder fiber, the
processor divides the first optical signal into the at least one third optical signal and the
multiple second optical signals, where the optical power of each of the second optical signals
1s equal.

[0098] Exemplarily, the processor determines that an optical signal corresponding to 5%
of the optical power of the first optical signal is the at least one third optical signal, and
determines that the first optical signals with the remaining 95% of the optical power are the
multiple second optical signals.

[0099] It should be noted that the processor may distribute the optical signal with 5% to
20% of the optical power as the at least one third optical signal for performing reflection, and
may also distribute the optical signal with another proportion of the optical power as the at
least one third optical signal for performing reflection. As long as a reflected optical signal
can be detected by a detection device disposed at a central office end, and further, the
detection device can detect an optical fiber according to the reflected optical signal, the
proportion can be set arbitrarily, which is not limited in the present invention.

[0100] 603: Retlect the third optical signal to the feeder fiber; and transmit each of the
second optical signals to each user terminal.

[0101] Specitically, after dividing the first optical signal into the at least one third optical
signal and the' multiple second optical signals, the processor reflects the at least one third
optical signal to the feeder fiber, so that the third optical signal is transmitted to the detection
device at the central office end through the feeder fiber, and therefore, the detection device
can detect the optical fiber according to the reflected third optical signal.

[0102] In this way, the third Optical signal is reflected to the feeder fiber, and the third
optical signal may be transmitted to the detection device at the central office end through the
feeder fiber, to implement monitoring on an optical link without affecting normal link
communication, thereby improving the monitoring efficiency.

[0103] Further, the optical branching assembly in this embodiment of the present
invention may be a passive optical component, for example, an optical splitter.

[0104] This embodiment of the present invention provides an optical branching assembly,

which divides a received first optical signal transmitted through a feeder fiber into at least one
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third optical signal and multiple second optical signals, reflects the at least one third optical
signal to the feeder fiber, and transmits each of the second optical signals to each user
terminal. In this way, a processor divides the first optical signal into the third optical signal,
and reflects the third obtical signal to the feeder fiber. In addition, the second optical signals
are transmitted to each user terminal. The optical branching assembly has a compact structure,
which not only can transmit an optical signal, but also can reflect part of the optical signal, so
that a system can perform corresponding processing on the reflected optical signal, thereby
implementing a functional diversity of the optical branching assembly.

[0105]  An embodiment of the present invention provides an optical transmission method,
as shown in FIG. 7, including:

[0106] 701: Receive a first optical signal transmitted through a feeder fiber.

[0107] 702: Divide the first optical signal transmitted through the feeder fiber into

multiple second optical signals and at least one third optical signal.

[0108] Optical power of the second optical signal is different from optical power of the

third optical signal.
[0109] Further, the optical power of the third optical signal is lower than optical power of
any one of the second optical signals.

[0110] Specifically, after receiving the first optical signal from the feeder fiber, an optical
branching assembly divides the first optical signal into the at least one third optical signal and
the multiple second optical signals, where the power of each of the second optical signals is

equal.

[0111] Exemplarily, the optical branching assembly determines that an optical signal
corresponding to 5% of the optical power of the first optical signal is the at least one third

optical signal, and determines that the first optical signals with the remaining 95% of the

optical power are the multiple second optical signals.

[0112] [t should be noted that the optical branching assembly may distribute the optical
signal with 5% to 20% of the optical power as the at least one third optical signal for
pertorming reflection, and may also distribute the optical signal with another proportion of the
optical power as the at least one third optical signal for performing reflection. As long as a

retlected optical signal can be detected by a detection device disposed at a central office end,
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and further, the detection device can detect an optical fiber according to the reflected optical
signal, the proportion can be set arbitrarily, which is not limited in the present invention.
[0113] 703: Reflect the third optical signal to the feeder fiber; and transmit each of the
second optical signals to each user terminal.

[0114] Specifically, after dividing the first optical signal into the at least one third optical
signal and the multiple second optical signals, the optical branching assembly reflects the at
least one third optical signal to the feeder fiber, so that the third optical signal is transmitted to
the detection device at the central office end through the feeder fiber, and therefore, the
detection device can detect the optical fiber according to the reflected third optical signal.
[0115] In this way, the third optical signal is reflected to the feeder fiber, and the third
optical signal may be transmitted to the detection device at the central office end through the
feeder fiber, to implement monitoring on an optical link without affecting normal link
communication, thereby improving the monitoring efficiency.

[0116]  This embodiment of the present invention provides an optical transmission method,
where a received first optical signal transmitted through a feeder fiber is divided into at least
one third optical signal and multiple second optical signals, the at least one third optical signal
is reflected to the feeder fiber, and each of the second optical signals is transmitted to each
user terminal. In this way, an optical branching assembly divides the first optical signal into
the third optical signal, and reflects the third optical signal to the feeder fiber. In addition, the
second optical signals are transmitted to each user terminal, so as to ensure normal
transmission of a service. The optical branching assembly implementing the foregoing optical
transmission method has a compact structure, which not only can transmit an optical signal,
but also can reflect part of the optical signal, so that a system can perform corresponding
processing on the reflected optical signal, thereby implementing a functional diversity of the
optical branching assembly.

[0117]  The foregoing descriptions are merely specific implementation manners of the
present invention, but are not intended to limit the protection scope of the present invention.
Any variation or replacement readily figured out by a person skilled in the art within the
technical scope disclosed in the present invention shall fall within the protection scope of the

present invention. Therefore, the protection scope of the present invention shall be subject to
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the protection scope of the claims.
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CLAIMS

What is claimed is:
L. An optical branching assembly, comprising:

a substrate and an optical power distribution area disposed on a surface of the substrate,
wherein

the optical power distribution area is coupled to a first optical waveguide, multiple
second optical waveguides, and at least one third optical waveguide, and is used to distribute
optical power of an optical signal, transmitted through the first optical waveguide, to each of
the second optical waveguides and the at least one third optical waveguide; and

the third optical waveguide is coupled to the first optical waveguide, wherein a reflective
material is disposed on the third optical waveguide, and after the reflective material reflects
the optical signal that is from the optical power distribution area, the optical signal is
trahsmitted to the first optical waveguide through the third optical waveguide.

2. The optical branching assembly according to claim 1, wherein optical power of the
optical signal transmitted through any one of the second optical waveguides is different from
optical power of the optical signal transmitted through the third optical waveguide.

3. The optical branching assembly according to claim 1 or 2, wherein the third optical

waveguide is disposed on the surface of the substrate, and the third optical waveguide is

coupled to the first optical waveguide.

4. The optical branching assembly according to any one of claims 1 to 3, wherein the

optical power distribution area comprises a Y-shaped optical power branching waveguide

element or an arrayed waveguide grating.

5. A passive optical network, wherein the passive optical network comprises: an optical
line terminal, an optical distribution network, and at least one optical network unit, the optical
line terminal is connected to the optical distribution network by using a feeder fiber, and the
optical distribution network is connected to the at least one optical network unit by using drop

fibers, wherein the optical distribution network comprises any optical branching assembly

according to claims 1 to 4.

19



10

15

20

25

CA 02901437 2015-08-14

6. The passive optical network according to claim 5, further comprising a detection
device, wherein the detection device is disposed on one side of a connection between the

optical distribution network and the optical line terminal, and the detection device is
configured to receive an optical signal reflected by the optical branching assembly and detect
the reflected optical signal.

7. An optical branching assembly, wherein the optical branching assembly comprises a
processor, and signal processing actions executed by the processor comprise:

receiving a first optical signal transmitted through a feeder fiber;

dividing the first optical signal transmitted through the feeder fiber into multiple second

optical signals and at least one third optical signal;

reflecting the third optical signal to the feeder fiber: and

transmitting each of the second optical signals to each user terminal.

8. The optical branching assembly according to claim 7, wherein optical power of the
second optical signal is different from optical power of the third optical signal.

9. The optical branching assembly according to claim 7 or 8, wherein the optical power
of the third optical signal is lower than optical power of any one of the second optical signals.

10. An optical transmission method, wherein the method comprises:

receiving a first optical signal transmitted through a feeder fiber:

dividing the first optical signal transmitted through the feeder fiber into multiple second
optical signals and at least one third optical signal;

retlecting the third optical signal to the feeder fiber: and

transmitting each of the second optical signals to each user terminal.

I'1. The optical transmission method according to claim 10, wherein optical power of the
second optical signal is different from optical power of the third optical signal.

I2. The optical transmission method according to claim 10 or 11, wherein the optical
power of the third optical signal is lower than optical power of any one of the second optical

signals. -
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