






















wavelength mapping table, where an entry of the downstream receiving wavelength mapping 

table includes downstream receiving wavelength information, drive current information of a 

downstream optical receiver, and a receiving optical physical parameter of the ONU. 

[0038] Specifically, the ONU may scan the downstream receiving wavelength within a 

5 maximum receiving wavelength range of the wavelength-tunable downstream optical receiver 

of the ONU. For example, the ONU adjusts a drive current of the downstream optical receiver 

to gradually change the downstream receiving wavelength, and receives a downstream optical 

signal broadcast on each downstream wavelength channel during the process of scanning the 

downstream receiving wavelength. In addition, the tunable optical receiver may provide a 

10 MAC module of the ONU with its received message (such as a PLOAM message) that carries 

the downstream wavelength information and the upstream wavelength information, or a data 

frame (such as an XGTC frame) that carries the downstream wavelength information and the 

upstream wavelength information. 

[0039] In an embodiment, the receiving optical physical parameter of the ONU may be a 

15 peak value of a receiving optical current of the ONU (that is, a photo-generated current of the 

downstream optical receiver of the ONU). The ONU detects the receiving optical current of 

the ONU during the process of scanning the downstream receiving wavelength, and searches 

for the peak value of the receive optical current of the ONU. When the peak value of the 

receive optical current of the ONU is searched out, the ONU may record a current drive 

20 current of the downstream optical receiver and downstream wavelength information that is of 

a downstream wavelength channel on which the ONU is currently located and that is 

extracted from a message or a data frame received from the MAC module, and establish a 

downstream receiving wavelength mapping entry according to the foregoing three parameters, 

that is, the downstream receiving wavelength mapping entry includes the downstream 

25 receiving wavelength information, the drive current information of the downstream optical 

receiver, and the peak value of the receiving optical current of the ONU. 

[0040] In another embodiment, the receiving optical physical parameter of the ONU may 

also be a peak value of receive optical power of the ONU or received signal strength 

indication (Received Signal Strength Indication, RSSI) information. The ONU detects the 

30 receive optical power of the ONU or RSSI during the process of scanning the downstream 
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receiving wavelength, and searches for and detects a peak value of the receive optical power 

of the ONU or an RSSI peak value. When the peak value of the receive optical power of the 

ONU or the RSSI peak value is searched out, the ONU may record a current drive current of 

the downstream optical receiver and downstream wavelength information that is of a 

5 downstream wavelength channel on which the ONU is currently located and that is extracted 

from a message or a data frame received from the MAC module, and establish a downstream 

receiving wavelength mapping entry according to the foregoing three parameters, that is, the 

downstream receiving wavelength mapping entry includes the downstream receiving 

wavelength information, the drive current information of the downstream optical receiver, and 

10 the peak value of the receiving optical current of the ONU or the RSSI peak value. Certainly, 

it should be understood that, in another alternative embodiment, the receiving optical physical 

parameter of the ONU may also be another related receiving optical physical parameter of the 

ONU. Correspondingly, the ONU detects the physical parameter during the process of 

scanning the downstream receiving wavelength, and establishes a downstream receiving 

15 wavelength mapping entry according to the detected physical parameter. 

[0041] By repeating the foregoing process, the downstream receiving wavelength 

scanning of the ONU may traverse all downstream receiving wavelengths supported by the 

downstream optical receiver or the whole downstream receiving wavelength range of the 

downstream optical receiver, and establish one or more downstream receiving wavelength 

20 mapping entries. After the foregoing downstream receiving wavelength scanning is completed, 

the ONU may establish the downstream receiving wavelength mapping table including one or 

more entries, and each entry therein corresponds to different downstream receiving 

wavelengths. 

[0042] Step S30: The ONU selects one downstream receiving wavelength, and sets, 

25 according to the drive current information of the downstream optical receiver recorded in a 

related entry of the downstream receiving wavelength mapping table, an operating 

wavelength of the downstream optical receiver of the ONU to the selected downstream 

receiving wavelength. 

[0043] For example, after establishing the downstream receiving wavelength mapping 

30 table, the ONU may select one downstream receiving wavelength according to a preset 
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wavelength configuration requirement or randomly, and search the downstream receiving 

wavelength mapping table to obtain the drive current information of the downstream optical 

receiver from an entry corresponding to the selected downstream receiving wavelength, and 

adjust the drive current of the downstream optical receiver according to the drive current 

5 information of the downstream optical receiver, thereby setting the downstream receiving 

wavelength of the downstream optical receiver to the foregoing selected downstream 

receiving wavelength. 

[0044] Step S40: The ONU scans an upstream sending wavelength, and reports a 

registration request to the OLT in a registration authorization timeslot provided by the OLT. 

10 [0045] In an embodiment, a starting condition of this step may be set to: the ONU may 

correctly receive registration authorization information broadcast by the OLT through the 

downstream wavelength channel, but has not been registered normally. An ending condition 

of this step may be set to: the ONU registers successfully; or, the ONU receives an upstream 

sending wavelength adjustment stop instruction delivered by the OLT. 

15 [0046] Specifically, the ONU usually does not know a current upstream sending 

wavelength of a tunable upstream optical transmitter of the ONU during initialization, and is 

not sure whether an upstream optical signal sent through the current upstream sending 

wavelength can be received by the OLT normally. Therefore, in this embodiment, the ONU 

may gradually change the drive current within a value range of drive currents supported by 

20 the upstream optical transmitter of the ONU, so as to scan the upstream sending wavelength. 

For example, during the initialization, the ONU may select one boundary value from the value 

range of the drive currents as an initial current value, and perform a progressive increase or 

decrease on a basis of the initial current value by a preset variation until the drive current 

value reaches the other boundary value within the value range. In this process, the upstream 

25 sending wavelength of the upstream optical transmitter is gradually adjusted with the 

progressive increase or decrease of the drive current, thereby implementing the scanning of 

the upstream sending wavelength of the upstream optical transmitter. After the drive current 

value reaches the other boundary value within the value range, if the foregoing ending 

condition is not met at present, the ONU may adjust the drive current of the upstream optical 

30 transmitter to be the original boundary value (that is, the initial current value) again, and 
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continue to scan the upstream sending wavelength again. 

[0047] During the process of scanning the upstream sending wavelength, the downstream 

optical receiver of the ONU may receive, through the foregoing selected downstream 

receiving wavelength, the registration authorization information broadcast by the OLT 

5 through a corresponding downstream wavelength channel. Therefore, the ONU may notify its 

upstream optical transmitter that, within the registration authorization timeslot provided by 

the OLT for the ONU, an ONU registration request may be sent to the OLT according to an 

upstream sending wavelength corresponding to the drive current value to which the drive 

current of the upstream optical transmitter is currently adjusted. 

10 [0048] After the ONU registration request is sent, the MAC module of the ONU may 

further determine whether an ONU identifier (ONU ID) allocation message fed back by the 

OLT is received during a preset period of time. If the ONU ID allocation message cannot be 

received during the preset period of time, the MAC module may consider that the OLT does 

not support the current upstream sending wavelength of the upstream optical transmitter (that 

15 is, the ONU cannot register normally when the upstream sending wavelength is used), and 

may continue to adjust the drive current of the upstream optical transmitter according to the 

foregoing scanning rule, control the upstream optical transmitter to maintain the foregoing 

upstream sending wavelength scanning, and send the ONU registration request to the OLT 

again in a next registration authorization timeslot allocated by the OLT, until the ONU ID 

20 allocation message sent by the OLT is successfully received (that is, the ONU successfully 

registers). 

[0049] Step S50: The OLT delivers an upstream sending wavelength adjustment 

instruction to the ONU, detects a receive optical physical parameter of the OLT during a 

process of adjusting the upstream sending wavelength of the ONU, and establishes an 

25 upstream receiving wavelength mapping table, where an entry of the upstream receiving 

wavelength mapping table includes upstream receiving wavelength information, the receive 

optical physical parameter of the OLT, and ONU sequence number information. 

[0050] In a specific embodiment, the receiving optical physical parameter of the OLT may 

be a peak value of a receiving optical current of the OLT, a peak value of receiving optical 

30 power of the OLT, or an RSSI peak value. The peak value of the receiving optical current of 
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the OLT is taken as an example. During the ONU registration process, the OLT may detect a 

receiving optical current of the OLT corresponding to an upstream optical signal sent by the 

ONU (that is, a photo-generated current of an upstream optical receiver of the OLT), and 

record the receiving optical current of the OLT. In addition, after the ONU completes 

5 registration, the OLT may increase the number of times of registration of the ONU on the 

wavelength channel. In another aspect, the OLT may deliver the upstream sending wavelength 

adjustment instruction to the ONU, so as to instruct the ONU to fine-tune the upstream 

sending wavelength according to the upstream sending wavelength scanning rule in the 

foregoing step S40. The ONU may gradually adjust the drive current of the upstream optical 

10 transmitter, so as to implement fine-tuning of the upstream sending wavelength, until an 

upstream sending wavelength adjustment stop instruction delivered by the OLT is received. 

[0051] The OLT may detect the photo-generated current for the upstream optical signal 

sent by the ONU through a corresponding upstream wavelength channel during the process of 

fine-tuning the upstream sending wavelength of the ONU, thereby obtaining and recording a 

15 value of the receiving optical current of the OLT. Further, the MAC module of the OLT may 

find a peak value of the receiving optical current of the OLT among a series of values of the 

receiving optical current of the OLT recorded by the MAC module, and establish an upstream 

receiving wavelength mapping entry according to the peak value of the receiving optical 

current of the OLT and upstream wavelength information corresponding to the peak value. 

20 The upstream receiving wavelength mapping entry may include upstream receiving 

wavelength information, information about the peak value of the receiving optical current of 

the OLT, and the ONU sequence number information. The upstream receiving wavelength 

information may be channel identifier information (such as a wavelength channel number) of 

the upstream wavelength channel or the upstream wavelength information of the wavelength 

25 channel when the OLT detects the peak value of the receiving optical current, where the 

upstream optical signal is carried by the upstream wavelength channel. 

[0052] It should be understood that, in another alternative embodiment, if the receiving 

optical physical parameter of the OLT uses the peak value of the receiving optical power of 

the OLT or the RSSI peak value or another physical parameter, the OLT may detect a related 

30 physical parameter during the process of fine-tuning the upstream sending wavelength of the 
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downstream wavelength information of each downstream wavelength channel that is 

broadcast by an OLT separately through each downstream wavelength channel of a 

multi-wavelength PON system; 

a wavelength mapping table establishing module 620, configured to establish a 

5 downstream receiving wavelength mapping table according to the downstream wavelength 

information, where an entry of the downstream receiving wavelength mapping table includes 

downstream receiving wavelength information, drive current information of a downstream 

optical receiver, and a receiving optical physical parameter of an ONU; and 

a wavelength configuration module 630, configured to select one downstream 

10 wavelength from the downstream wavelength information broadcast by the OLT, and set, 

according to the drive current information of the downstream optical receiver recorded in a 

related entry of the downstream receiving wavelength mapping table, an operating 

wavelength of the downstream optical receiver to the selected downstream wavelength. 

[0066] In a specific embodiment, the wavelength mapping table establishing module 620 

15 may include: 

a peak value searching unit 621, configured to search for a peak value of a 

receiving optical current of the ONU (or a peak value of receiving optical power of the ONU 

or an RSSI peak value) from a detected receiving optical current of the ONU (or receiving 

optical power of the ONU or RSSI) during the process of scanning the downstream receiving 

20 wavelength; and 

an entry establishing module 622, configured to: when the peak value searching 

unit searches out the peak value of the receiving optical current of the ONU (or the peak value 

of the receiving optical power of the ONU or the RSSI peak value), record a current drive 

current of the downstream optical receiver and downstream wavelength information of a 

25 downstream wavelength channel corresponding to the peak value of the receiving optical 

current of the ONU (or the peak value of the receiving optical power of the ONU or the RSSI 

peak value), and establish a downstream receiving wavelength mapping entry according to the 

foregoing three parameters. 

[0067] Further, in an embodiment, the wavelength configuration apparatus 600 may 

30 further include: 
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a sending module 640, configured to scan an upstream sending wavelength, and 

send a registration request to the OLT in a registration authorization timeslot allocated by the 

OLT; and 

a control module 650, configured to: determine whether the receiving module 

5 receives an ONU identifier allocation message sent by the OLT; and if no, control the sending 

module to send the registration request to the OLT again in a next registration authorization 

timeslot allocated by the OLT, until the receiving module successfully receives the ONU 

identifier allocation message. 

[0068] In a specific embodiment, the sending module 640 may include: 

10 a drive current adjusting unit 641, configured to select one boundary value from a 

value range of drive currents supported by an upstream optical transmitter as an initial current 

value, and adjust a drive current of the upstream optical transmitter by using a preset variation 

so as to perform a progressive increase or decrease; and 

a sending unit 642, configured to send, within the registration authorization 

15 timeslot provided by the OLT for the ONU, an ONU registration request to the OLT according 

to an upstream sending wavelength corresponding to a drive current value to which the drive 

current of the upstream optical transmitter is currently adjusted. 

[0069] In an embodiment, the wavelength configuration apparatus 600 may further 

include: 

20 a wavelength calibrating module 660, configured to detect, according to the 

downstream receiving wavelength mapping table, whether a drift occurs on a downstream 

receiving wavelength of the downstream optical receiver of the ONU, and calibrate the 

downstream receiving wavelength when the drift occurs. 

[0070] In an embodiment, the receiving module 610 may further be configured to receive 

25 an upstream sending wavelength adjustment instruction sent by the OLT. In addition, the 

sending module 640 is further configured to fine-tune the upstream sending wavelength of the 

upstream optical transmitter according to the upstream wavelength adjustment instruction, so 

that the OLT detects a receiving optical current of the OLT (or receive optical power of the 

OLT or an RSSI) and establishes an upstream receiving wavelength mapping table. 

30 [0071] Further, the receiving module 610 is further configured to receive upstream 
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receiving wavelength information delivered by the OLT after the upstream receiving 

wavelength mapping table is established. In addition, the wavelength mapping table 

establishing module 620 may further be configured to establish an upstream sending 

wavelength mapping table according to the upstream receiving wavelength information, 

5 where the upstream sending wavelength mapping table includes upstream sending wavelength 

information and drive current information of the upstream optical transmitter. 

[0072] Further, the receiving module 610 may further be configured to: when the 

downstream wavelength information broadcast by the OLT is received, receive upstream 

wavelength information that is broadcast by the OLT separately through each downstream 

10 wavelength channel and is available for ONU registration. In addition, the wavelength 

configuration module 620 is further configured to query, according to the upstream 

wavelength information that is available for ONU registration, the drive current information 

of the upstream optical transmitter recorded in a related entry of the upstream sending 

wavelength mapping table, and set the upstream sending wavelength of the upstream optical 

15 transmitter according to the drive current information. 

[0073] It should be understood that the foregoing description is merely an overview of 

main functions of each function module of the wavelength configuration apparatus 600. For a 

specific working process of the function modules, reference may be made to the wavelength 

configuration method in the foregoing embodiment. The division into the function modules is 

20 mainly based on specific functions in wavelength configuration. In a specific embodiment, 

when the wavelength switching apparatus 600 is applied to the ONU 120 in the 

multi-wavelength passive optical network system 100 shown in FIG. 2, the receiving module 

610 may be implemented by using the downstream optical receiver 122 and a related driver 

module; the sending module 640 may be implemented by using the upstream optical 

25 transmitter 123 and a related driver module; the wavelength mapping table establishing 

module 620, the wavelength configuration module 630, the control module 650, and the 

wavelength calibrating module 660 may be implemented by using the MAC module of the 

ONU 120. Certainly, in another alternative embodiment, each function module of the 

wavelength configuration apparatus 600 may further be implemented by using another 

30 hardware entity. 
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[0074] Based on the foregoing descriptions of the embodiments, a person skilled in the art 

may clearly understand that the present invention may be implemented by software in 

addition to a necessary hardware platform or by hardware only. Based on such an 

understanding, all or the part of the technical solutions of the present invention contributing to 

5 the technology in the background part may be implemented in the form of a software product. 

The computer software product may be stored in a storage medium, such as a ROM/RAM, a 

magnetic disk, or an optical disc, and includes several instructions for instructing a computer 

apparatus (which may be a personal computer, a server, or a network apparatus) to perform 

the methods described in the embodiments or some parts of the embodiments of the present 

10 invention. 

[0075] The foregoing descriptions are merely exemplary specific implementation manners 

of the present application, but are not intended to limit the protection scope of the present 

application. Any variation or replacement readily figured out by a person skilled in the art 

within the technical scope disclosed in the present application shall fall within the protection 

15 scope of the present application. Therefore, the protection scope of the present application 

shall be subject to the protection scope of the claims. 
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