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COMMUNICATIONS METHOD, SYSTEM, AND

APPARATUS FOR OPTICAL NETWORK SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to the field of communications technologies,

and in particular, to a communications method, system, and apparatus for an optical5

network system.

BACKGROUND

[0002] A passive optical network (Passive Optical Network, PON) technology is

one of fiber to the home (Fiber To The Home, FTTH) technologies that are most

widely used currently. Existing PONs may be classified into a power-splitting passive10

optical network and a wavelength division multiplexing passive optical network

(wavelength division multiplexing Passive Optical Network, WDMPON) according to

a signal distribution manner. An existing broadband passive optical network

(Broadband Passive Optical Network, BPON), gigabit-capable passive optical

network (Gigabit-capable Passive Optical Network, GPON), Ethernet passive optical15

network (Ethernet Passive Optical Network, EPON), and the like are power-splitting

passive optical networks. The WDMPON based on a wavelength division

multiplexing technology implements uplink access by using the wavelength division

multiplexing technology, is capable of providing a relatively high operating

bandwidth, and implements symmetric broadband access.20

[0003] In various PON systems, an 8b/10b encoding scheme is mainly adopted;

however, adopting this encoding scheme has a bandwidth overhead up to 25%, and

adopting this encoding scheme cannot implement a line detection function for an

online service. Therefore, how to improve the existing encoding scheme to reduce a

system overhead and implement the line detection function in a PON system becomes25

an urgent problem to be resolved.



2

SUMMARY

[0004] In view of this, embodiments of the present invention provide a

communications method for an optical network system, and an optical network device

and system, to resolve a problem that a system overhead is high and a line cannot be

detected due to an existing encoding scheme of the optical network system. Adopting5

a new encoding scheme without changing a line rate reduces the system overhead and

implements line detection, which is easy to implement and greatly improves various

types of performance of the system.

[0005] According to a first aspect, the present invention provides a

communications method for an optical network system, where the communications10

method includes: receiving a data stream from a physical medium attachment layer at

a line rate, where the data stream is a data stream on which 8-bit/10-bit encoding has

been performed; performing 8-bit/10-bit decoding on the received data stream;

performing 32-bit to 34-bit encoding on the data stream on which the 8-bit/10-bit

decoding has been performed; performing forward error correction encoding on the15

data stream on which the 32-bit to 34-bit encoding has been performed; performing

bit width conversion of 34-bit/10-bit on the data stream on which the forward error

correction encoding has been performed; and sending the data stream on which the bit

width conversion has been performed to a physical medium dependent layer at the

line rate.20

[0006] In a first possible implementation manner of the first aspect, before the

step of the performing 32-bit to 34-bit encoding on the data stream on which the

8-bit/10-bit decoding has been performed, the communications method further

includes:

sequentially and consecutively receiving the data stream on which the25

8-bit/10-bit decoding has been performed, to form four data blocks, where any one of

the data blocks is a first control character block or a data character block, and any first

control character block or any data character block is an 8-bit binary code; and

determining whether a first control character block exists among the four

data blocks.30

[0007] With reference to the first aspect or the first possible implementation

manner of the first aspect, in a second possible implementation manner, the

performing 32-bit to 34-bit encoding on the data stream on which the 8-bit/10-bit
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performed, the communications method further includes:

scrambling the data stream except the first synchronization head or the

second synchronization head in the data stream on which the 32-bit to 34-bit encoding

has been performed.

[0013] According to a second aspect, the present invention provides a5

communications method for an optical network system, where the communications

method includes: receiving a data stream from a physical medium dependent layer at

a line rate, where the data stream is a data stream on which 32-bit to 34-bit encoding

has been performed;

performing bit width conversion of 10-bit/34-bit on the received data10

stream;

performing forward error correction decoding on the data stream on which

the bit width conversion has been performed;

performing 32-bit to 34-bit decoding on the data stream on which the

forward error correction decoding has been performed;15

performing 8-bit/10-bit encoding on the data stream on which the 32-bit to

34-bit decoding has been performed; and

sending the data stream on which the 8-bit/10-bit encoding has been

performed to a physical medium attachment layer.

[0014] With reference to the second aspect, in a first possible implementation20

manner of the second aspect, before the step of the performing 32-bit to 34-bit

decoding on the data stream on which the forward error correction decoding has been

performed, the communications method further includes:

parsing the data stream on which the forward error correction decoding has

been performed, and outputting 51 data blocks, where any one of the data blocks is a25

second control character block or a data character block, any second control character

block is a 4-bit binary code, and any data character block is an 8-bit binary code;

parsing any one of the data blocks, and obtaining a synchronization head

of the any one of the data blocks, where the synchronization head includes: a first

synchronization head or a second synchronization head, the first synchronization head30

includes a 2-bit first identifier, the first identifier is used to identify that the data

blocks are all data character blocks, the second synchronization head includes a 2-bit

second identifier, and the second identifier is used to identify that at least one second

control character block exists among the data blocks; and
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determining whether the synchronization head of the any one of the data

blocks is a first synchronization head or a second synchronization head.

[0015] With reference to the second aspect or the first possible implementation

manner of the second aspect, in a second possible implementation manner, the step of

the performing 32-bit to 34-bit decoding on the data stream on which the forward5

error correction decoding has been performed specifically includes:

if the synchronization head is a first synchronization head, deleting the

first synchronization head, and outputting the data blocks from which the first

synchronization head is deleted.

[0016] With reference to the second aspect, the first possible implementation10

manner of the second aspect, or the second possible implementation manner of the

second aspect, in a third possible implementation manner, the step of the performing

32-bit to 34-bit decoding on the data stream on which the forward error correction

decoding has been performed specifically includes:

if the synchronization head is a second synchronization head, parsing the15

data blocks, and obtaining a 4-bit control character block location mapping code;

obtaining a quantity of the second control character blocks among the data

blocks and a location of the second control character block among the data blocks

according to the control character block location mapping code;

correspondingly converting the second control character block among the20

data blocks into an 8-bit first control character block according to the quantity of the

second control character blocks and the location of the second control character block

among the data blocks;

deleting the second synchronization head and the control character block

location mapping code from the data blocks, where the control character block25

location mapping code is in a location after the second synchronization head and

closely adjacent to the second synchronization head; and

outputting the processed data blocks, where the processed data blocks

include: the first control character block and/or the data character block, and any first

control character block or any data character block is an 8-bit binary code.30

[0017] With reference to the second aspect, the first possible implementation

manner of the second aspect, the second possible implementation manner of the

second aspect, or the third possible implementation manner of the second aspect, in a

fourth possible implementation manner, the step of the outputting the processed data
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blocks specifically includes:

if the data blocks further include at least one data character block,

performing no processing on the data character block among the data blocks, and

retaining the data character block; and

outputting the processed data blocks, where the processed data blocks5

include: the first control character and the data character block.

[0018] With reference to the second aspect, the first possible implementation

manner of the second aspect, the second possible implementation manner of the

second aspect, the third possible implementation manner of the second aspect, or the

fourth possible implementation manner of the second aspect, in a fifth possible10

implementation manner, before the step of the performing bit width conversion of

10-bit/34-bit on the received data stream, the communications method further

includes: synchronizing the received data stream.

[0019] With reference to the second aspect, the first possible implementation

manner of the second aspect, the second possible implementation manner of the15

second aspect, the third possible implementation manner of the second aspect, the

fourth possible implementation manner of the second aspect, or the fifth possible

implementation manner of the second aspect, in a sixth possible implementation

manner, before the step of the performing 32-bit to 34-bit decoding on the data stream

on which the forward error correction decoding has been performed, the20

communications method further includes:

descrambling the data stream except the first synchronization head or the

second synchronization head in the data stream on which the forward error correction

decoding has been performed.

[0020] According to a third aspect, the present invention provides an optical25

network device, where the optical network device includes:

a first interface unit, configured to receive a data stream from a physical

medium attachment layer at a line rate, where the data stream is a data stream on

which 8-bit/10-bit encoding has been performed, and perform serial-to-parallel

conversion on the received data stream;30

an 8-bit/10-bit decoder, configured to perform 8-bit/10-bit decoding on the

received data stream, and output the data stream on which the 8-bit/10-bit decoding

has been performed;

a 32-bit to 34-bit encoder, configured to perform 32-bit to 34-bit encoding
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on the output data stream on which the 8-bit/10-bit decoding has been performed, and

output the data stream on which the 32-bit to 34-bit encoding has been performed;

a forward error correction encoder, configured to perform forward error

correction encoding on the output data stream on which the 32-bit to 34-bit encoding

has been performed, and output the data stream on which the forward error correction5

encoding has been performed;

a first bit width converter, configured to perform bit width conversion of

34-bit/10-bit on the output data stream on which the forward error correction

encoding has been performed; and

a second interface unit, configured to send the data stream on which the bit10

width conversion has been performed to a physical medium dependent layer at the

line rate.

[0021] With reference to the third aspect, in a first possible implementation

manner of the third aspect, the 32-bit to 34-bit encoder further includes:

a first receiving unit, configured to sequentially and consecutively receive15

the data stream on which the 8-bit/10-bit decoding has been performed, to form four

data blocks, where any one of the data blocks is a first control character block or a

data character block, and any first control character block or any data character block

is an 8-bit binary code; and

a first determining unit, configured to determine whether a first control20

character block exists among the four data blocks.

[0022] With reference to the third aspect or the first possible implementation

manner of the third aspect, in a second possible implementation manner, the 32-bit to

34-bit encoder further includes:

a first processing unit, configured to: if no first control character block25

exists among the four data blocks, add a first synchronization head to a header of a

first data block among the four data blocks, and output the data blocks to which the

first synchronization head is added, where the first data block is an 8-bit binary code

input first, the first synchronization head includes a 2-bit first identifier, and the first

identifier is used to identify that the data blocks are all data character blocks.30

[0023] With reference to the third aspect, the first possible implementation

manner of the third aspect, or the second possible implementation manner of the third

aspect, in a third possible implementation manner of the third aspect, the 32-bit to

34-bit encoder further includes a second processing unit, and the second processing
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unit specifically includes:

a synchronization head generating unit, configured to: if at least one first

control character block exists among the four data blocks, add a second

synchronization head to a header of a first data block among the four data blocks,

where the first data block is an 8-bit binary code input first, the second5

synchronization head includes a 2-bit second identifier, and the second identifier is

used to identify that at least one first control character block exists among the data

blocks;

a mapping code generating unit, configured to generate, according to a

quantity of first control character blocks among the four data blocks and a location of10

the first control block among the data blocks, a 4-bit control character block location

mapping code, and set the control character block location mapping code, in a

location after the second synchronization head and closely adjacent to the second

synchronization head;

a first control character block converting unit, configured to15

correspondingly convert the first control character block among the four data blocks

into a 4-bit second control character block; and

a first outputting unit, configured to output the processed data blocks,

where the processed data blocks include the second synchronization head, the control

character block location mapping code, and the second control character block that is20

obtained after the conversion, or the processed data blocks include the second

synchronization head, the control character block location mapping code, the second

control character block that is obtained after the conversion, and the data character

block.

[0024] With reference to the third aspect, the first possible implementation25

manner of the third aspect, the second possible implementation manner of the third

aspect, or the third possible implementation manner of the third aspect, in a fourth

possible implementation manner of the third aspect, the first outputting unit is

specifically configured to: if the four data blocks further include at least one data

character block, perform no processing on the data character block among the four30

data blocks, and retain the data character block among the data blocks; and output the

processed data blocks, where the processed data blocks include the second

synchronization head, the control character block location mapping code, the second

control character block that is obtained after the conversion, and a data block of the
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data character block.

[0025] With reference to the third aspect, the first possible implementation

manner of the third aspect, the second possible implementation manner of the third

aspect, the third possible implementation manner of the third aspect, or the fourth

possible implementation manner of the third aspect, in a fifth possible implementation5

manner of the third aspect, the first outputting unit is further configured to determine

whether a quantity of bits that are included in the output processed data blocks is 34;

and if the quantity of the bits that are included in the output processed data blocks is

less than 34, add a random number to a tail of the output processed data blocks until

the quantity of the bits of the output processed data blocks becomes 34, where the10

random number is a randomly-generated binary code.

[0026] With reference to the third aspect, the first possible implementation

manner of the third aspect, the second possible implementation manner of the third

aspect, the third possible implementation manner of the third aspect, the fourth

possible implementation manner of the third aspect, or the fifth possible15

implementation manner of the third aspect, in a sixth possible implementation manner

of the third aspect, the optical network device further includes:

a first synchronizing unit, configured to synchronize the data stream on

which the 8-bit/10-bit encoding has been performed.

[0027] With reference to the third aspect, the first possible implementation20

manner of the third aspect, the second possible implementation manner of the third

aspect, the third possible implementation manner of the third aspect, the fourth

possible implementation manner of the third aspect, the fifth possible implementation

manner of the third aspect, or the sixth possible implementation manner of the third

aspect, in a seventh possible implementation manner of the third aspect, the optical25

network device further includes: a scrambler, configured to scramble the data stream

except the first synchronization head or the second synchronization head in the data

stream on which the 32-bit to 34-bit encoding has been performed.

[0028] According to a fourth aspect, the present invention provides an optical

network device, where the optical network device includes:30

a third interface unit, configured to receive a data stream from a physical

medium dependent layer at a line rate, where the data stream is a data stream on

which 32-bit to 34-bit encoding has been performed;

a second bit width converter, configured to perform bit width conversion
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of 10-bit/34-bit on the received data stream;

a forward error correction decoder, configured to perform forward error

correction decoding on the data stream on which the bit width conversion has been

performed;

a 32-bit to 34-bit decoder, configured to perform 32-bit to 34-bit decoding5

on the data stream on which the forward error correction decoding has been

performed;

an 8-bit/10-bit coder, configured to perform 8-bit/10-bit encoding on the

data stream on which the 32-bit to 34-bit decoding has been performed; and

a fourth interface unit, configured to send the data stream on which the10

8-bit/10-bit encoding has been performed to a physical medium attachment layer.

[0029] With reference to the fourth aspect, in a first possible implementation

manner of the fourth aspect, the 32-bit to 34-bit decoder includes:

a first parsing unit, configured to parse the data stream on which the

forward error correction decoding has been performed, and output 51 data blocks,15

where any one of the data blocks is a second control character block or a data

character block, any second control character block is a 4-bit binary code, and any

data character block is an 8-bit binary code;

a second parsing unit, configured to parse any one of the data blocks, and

obtain a synchronization head of the any one of the data blocks, where the20

synchronization head includes: a first synchronization head or a second

synchronization head, the first synchronization head includes a 2-bit first identifier,

the first identifier is used to identify that the data blocks are all data character blocks,

the second synchronization head includes a 2-bit second identifier, and the second

identifier is used to identify that at least one second control character block exists25

among the data blocks; and

a second determining unit, configured to determine whether the

synchronization head of the any one of the data blocks is a first synchronization head

or a second synchronization head.

[0030] With reference to the fourth aspect or the first possible implementation30

manner of the fourth aspect, in a second possible implementation manner, the 32-bit

to 34-bit decoder further includes:

a third processing unit, configured to, if the synchronization head is a first

synchronization head, delete the first synchronization head, and output the data blocks
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from which the first synchronization head is deleted.

[0031] With reference to the fourth aspect, the first possible implementation

manner of the fourth aspect, or the second possible implementation manner of the

fourth aspect, in a third possible implementation manner of the fourth aspect, the

32-bit to 34-bit decoder further includes a fourth processing unit, and the fourth5

processing unit specifically includes:

a mapping code parsing unit, configured to: if the synchronization head is

a second synchronization head, parse the data blocks, and obtain a 4-bit control

character block location mapping code;

a second control character converting unit, configured to obtain a quantity10

of the second control character blocks among the data blocks and a location of the

second control character block among the data blocks according to the control

character block location mapping code; and correspondingly convert the second

control character block among the data blocks into an 8-bit first control character

block according to the quantity of the second control character blocks and the location15

of the second control character block among the data blocks;

a synchronization head deleting unit, configured to delete the second

synchronization head and the control character block location mapping code from the

data blocks, where the control character block location mapping code is in a location

after the second synchronization head and closely adjacent to the second20

synchronization head; and

a second outputting unit, configured to output the processed data blocks,

where the processed data blocks include: the first control character block and/or the

data character block, and any first control character block or any data character block

is an 8-bit binary code.25

[0032] With reference to the fourth aspect, the first possible implementation

manner of the fourth aspect, the second possible implementation manner of the fourth

aspect, or the third possible implementation manner of the fourth aspect, in a fourth

possible implementation manner of the fourth aspect, the second outputting unit is

specifically configured to: if the data blocks further include at least one data character30

block, perform no processing on the data character block among the data blocks, and

retain the data character block; and output the processed data blocks, where the

processed data blocks include: the first control character and the data character block.

[0033] With reference to the fourth aspect, the first possible implementation
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manner of the fourth aspect, the second possible implementation manner of the fourth

aspect, the third possible implementation manner of the fourth aspect, or the fourth

possible implementation manner of the fourth aspect, in a fifth possible

implementation manner of the fourth aspect, the optical network device further

includes:5

a second synchronizing unit, configured to synchronize the received data

stream.

[0034] With reference to the fourth aspect, the first possible implementation

manner of the fourth aspect, the second possible implementation manner of the fourth

aspect, the third possible implementation manner of the fourth aspect, the fourth10

possible implementation manner of the fourth aspect, or the fifth possible

implementation manner of the fourth aspect, in a sixth possible implementation

manner of the fourth aspect, the optical network device further includes:

a descrambler, configured to descramble the data stream except the first

synchronization head or the second synchronization head in the data stream on which15

the forward error correction decoding has been performed.

[0035] According to a fifth aspect, the present invention provides an optical

network system, where the optical network system includes: the optical network

device according to the third aspect and the optical network device according to the

fourth aspect.20

[0036] According to a sixth aspect, the present invention provides an optical

network system, where the optical network system includes at least: an optical line

terminal and an optical network unit, where the optical line terminal includes the

optical network device according to the third aspect, and the optical network unit

includes the optical network device according to the fourth aspect; or the optical25

network unit includes the optical network device according to the third aspect, and the

optical line terminal includes the optical network device according to the fourth

aspect.

[0037] A new encoding scheme is implemented by using the foregoing solutions:

performing 32-bit to 34-bit encoding on a data stream on which 8-bit/10-bit decoding30

has been performed, performing forward error correction encoding on the data stream

on which the 32-bit to 34-bit encoding has been performed, and sending the encoded

data stream; or performing forward error correction decoding on a received data

stream, and performing 32-bit to 34-bit decoding on the data stream on which the
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forward error correction decoding has been performed. In this way, a bandwidth

resource of a line is saved; line monitoring can be implemented without interrupting a

service, which is easy to implement and greatly improves various types of

performance of a system.

BRIEF DESCRIPTION OF DRAWINGS5

[0038] To describe the technical solutions in the embodiments of the present

invention more clearly, the following briefly introduces the accompanying drawings

required for describing the embodiments. Apparently, the accompanying 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 accompanying drawings10

from these accompanying drawings without creative efforts.

[0039] FIG. 1 is a schematic structural diagram of protocol layers of a

communications system;

[0040] FIG. 2 is a flowchart of a communications method for an optical network

system;15

[0041] FIG. 3 is a schematic diagram of a 32-bit to 34-bit encoding rule;

[0042] FIG. 4 is a schematic diagram of specific 32-bit to 34-bit encoding;

[0043] FIG. 5 is a schematic diagram of a control character block conversion

table;

[0044] FIG. 6 is another schematic diagram of specific 32-bit to 34-bit encoding;20

[0045] FIG. 7 is another schematic diagram of specific 32-bit to 34-bit encoding;

[0046] FIG. 8 is a specific flowchart of a communications method for an optical

network system;

[0047] FIG. 9 is a schematic diagram of specific encoding of a newly-added code

block;25

[0048] FIG. 10 illustrates another communications method for an optical network

system;

[0049] FIG. 11 is a schematic diagram of specific encoding of 32-bit to 34-bit

decoding;

[0050] FIG. 12 is a schematic structural diagram of an optical network device;30

[0051] FIG. 13 is a schematic structural diagram of composition of a 32-bit to

34-bit encoder;
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[0067] Optionally, before the 8-bit/10-bit decoding is performed on the received

data stream, synchronization is further performed on the received data stream.

[0068] Functions of the layers of the newly-added coding layer 104 from bottom

to top are described as follows:

the PMA layer 1048 receives a data stream at a line rate, performs5

serial-to-parallel conversion on the received data stream, and outputs the converted

data stream, where the data stream is a data stream on which 32-bit to 34-bit encoding

has been performed;

the FEC encoding/decoding layer 1046 performs forward error correction

decoding on the received data stream;10

the 32B/34B encoding/decoding layer 1044 performs 32-bit to 34-bit

decoding on the data stream on which the forward error correction decoding has been

performed;

the PCS layer 1042 performs 8-bit/10-bit encoding on the data stream on

which the 32-bit to 34-bit decoding has been performed; and15

the PMA 1040 sends the data stream on which the 8-bit/10-bit encoding

has been performed to the PMA 102.

[0069] Optionally, the following is further included between the 32B/34B

encoding/decoding layer 1044 and the FEC encoding/decoding layer 1046:

the scrambling/descrambling layer, configured to perform descrambling20

processing on the data stream on which the FEC decoding has been performed.

[0070] Further, the scrambling/descrambling layer may be combined into the

32B/34B encoding/decoding layer 1044, or may be independently set between the

32B/34B encoding/decoding layer 1044 and the FEC encoding/decoding layer 1046.

[0071] Optionally, after the PMA 1048 receives the data stream and before the25

data stream enters the FEC encoding/decoding layer 1046, synchronization processing

is performed on the data stream.

[0072] Optionally, bit width conversion of 10-bit/34-bit is performed on the data

stream on which the synchronization processing has been performed, and the data

stream on which the bit width conversion has been performed is input to the FEC30

encoding/decoding layer 1046 for FEC decoding.

[0073] The structural diagram of the protocol layers shown in FIG. 1 may be

applied on a terminal device or a central office device in a Gigabit Ethernet (Gigabit

Ethernet, GE) system or a WDMPON (wavelength division multiplexing passive
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optical network, WDMPON) system, and specifically, a newly-added coding layer

104 may be located between a PMA layer 102 and a PMD layer 106 of the terminal

device or between a PMA layer 102 and a PMD layer 106 of the central office device.

[0074] Functions of the newly-added coding layer are mainly performing 32-bit to

34-bit encoding and decoding and performing an FEC check on a line. In this way, a5

new encoding scheme is used to save bandwidth and implement the FEC check on the

line without interrupting service transmission.

[0075] As shown in FIG. 2, FIG. 2 is a flowchart of a communications method for

an optical network system. The communications method may be applied on a central

office device or a terminal device of a GE system, or a central office device or a10

terminal device of a WDMPON system. Specifically, the communications method is

as follows:

[0076] Step S200: Receive a data stream from PMA at a line rate, where the data

stream is a data stream on which 8-bit/10-bit encoding has been performed.

[0077] Step S202: Perform 8-bit/10-bit decoding on the received data stream.15

[0078] Step S204: Perform 32-bit to 34-bit encoding on the data stream on which

the 8-bit/10-bit decoding has been performed.

[0079] Step S206: Perform forward error correction encoding on the data stream

on which the 32-bit to 34-bit encoding has been performed.

[0080] Step S208: Perform bit width conversion of 34-bit/10-bit on the data20

stream on which the forward error correction encoding has been performed.

[0081] Step S210: Send the data stream on which the bit width conversion has

been performed to a PMD layer at the line rate.

[0082] Optionally, before step S202, the method further includes:

synchronizing the data stream on which the 8-bit/10-bit encoding has been25

performed.

[0083] Optionally, after step S204, the method further includes:

scrambling the data stream except the first synchronization head or the

second synchronization head in the data stream on which the 32-bit to 34-bit encoding

has been performed.30

[0084] Further, before the step of the performing 32-bit to 34-bit encoding on the

data stream on which the 8-bit/10-bit decoding has been performed, the method

further includes:

sequentially and consecutively receiving the data stream on which the
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8-bit/10-bit decoding has been performed, to form four data blocks, where the data

blocks include a first control character block and/or a data character block, and any

first control character block or any data character block is an 8-bit binary code; and

determining whether a first control character block exists among the data

blocks.5

[0085] The performing 32-bit to 34-bit encoding on the data stream on which the

8-bit/10-bit decoding has been performed specifically includes:

if no first control character block exists among the data blocks, adding the

first synchronization head to a header of a first data block among the data blocks, and

outputting the data blocks to which the first synchronization head is added, where the10

first data block is an 8-bit binary code input first, the first synchronization head

includes a 2-bit first identifier, and the first identifier is used to identify that the data

blocks are all data character blocks;

if at least one first control character block exists among the data blocks,

adding the second synchronization head to a header of a first data block among the15

data blocks, where the first data block is an 8-bit binary code input first, the second

synchronization head includes a 2-bit second identifier, and the second identifier is

used to identify that at least one first control character block exists among the data

blocks;

generating, according to a quantity of first control character blocks among20

the data blocks and a location of the first control block among the data blocks, a 4-bit

control character block location mapping code, and setting the control character block

location mapping code, in a location after the second synchronization head and

closely adjacent to the second synchronization head;

correspondingly converting the first control character block among the25

data blocks into a 4-bit second control character block; and

outputting the processed data blocks, where the processed data blocks

include the second synchronization head, the control character block location

mapping code, and the second control character block that is obtained after the

conversion, or the processed data blocks include the second synchronization head, the30

control character block location mapping code, the second control character block that

is obtained after the conversion, and the data character block.

[0086] Further, if the data blocks further include at least one data character block,

no processing is performed on the data character block among the data blocks, and the
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data character block among the data blocks is retained; and the processed data blocks

are output, where the processed data blocks include the second synchronization head,

the control character block location mapping code, the second control character block

that is obtained after the conversion, and a data block of the data character block.

[0087] Further, the method further includes:5

determining whether a quantity of bits that are included in the output

processed data blocks is 34; and if the quantity of the bits that are included in the

output processed data blocks is less than 34, adding a random number (which may be

a randomly-padded binary code herein) to a tail of the output processed data blocks

until the quantity of the bits of the output processed data blocks becomes 34, where10

the random number is a randomly-generated binary code or any binary code.

[0088] Used as an example, FIG. 3 is a schematic diagram of a 32-bit to 34-bit

encoding rule. A specific process of performing 32-bit to 34-bit encoding on an input

data stream is described by using a specific example.

[0089] Step 1: Sequentially and consecutively receive the data stream on which15

8-bit/10-bit decoding has been performed, to form four data blocks, where the four

data blocks have 32 bits in total, any one of the four data blocks may be a first control

character block or a data character block, and any first control character block or data

character block is an 8-bit binary code.

[0090] Step 2: Determine whether a first control character block or a data20

character block exists among the four received data blocks.

[0091] Step 3: If the four received data blocks are all data character blocks, and no

control character block exists, add a first synchronization head (Synchronization Head,

SH) to a header of a first data block among the four data blocks, directly map the four

data character blocks to a data block payload without any conversion, and output the25

data blocks to which the first synchronization head is added.

[0092] The first data block is an 8-bit binary code input first. The first

synchronization head is added to a location of the header of the first data block that is

input first. The first synchronization head includes a 2-bit first identifier, and the first

identifier is used to identify that the data blocks are all data character blocks.30

[0093] As shown in FIG. 3, the sequentially received data blocks are D0D1D2D3,

where each letter represents an 8-bit data character, for example, D0 indicates a first

data character block input first and is an 8-bit binary code; the four input data blocks

are all data character blocks, and no control character block exists. In this case, a first
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synchronization head "01" is added to a header of D0, and 01D0D1D2D3, 34-bit data

blocks obtained after the first synchronization head is added, are output. For a specific

process, refer to FIG. 4.

[0100] FIG. 4 shows four sequentially-input data blocks D0D1D2D3, where D0 is

a data block input first. Herein, the first data block input first is the most significant5

eight bits, and data block D3 input last is the least significant eight bits; the first data

block input first may also be defined as the least significant eight bits, and data block

D3 input last may also be defined as the most significant eight bits. The first

synchronization head "01" (a 2-bit binary code) is added to a header of the first data

block input first (that is, a first data character block), and a 34-bit data stream10

01D0D1D2D3 is output. In this way, the input 32-bit data stream is converted into the

output 34-bit data stream by using the encoding scheme. The first synchronization

head "01" is only an example. A specific combination form of the 2-bit binary code is

not limited as long as it is set that the 2-bit binary code is capable of identifying that

the data stream is all data character blocks.15

[0101] Step 4: If at least one first control character block exists among the four

data blocks, add a second synchronization head to the header of the first data block

among the four data blocks, where the second synchronization head includes a 2-bit

second identifier, and the second identifier is used to identify that at least one first

control character block exists among the data blocks.20

[0102] Step 5: Generate, according to a quantity of first control character blocks

among the four data blocks and a location of the first control block among the data

blocks, a 4-bit control character block location mapping code (the "mapping code" in

FIG. 3 is the "control character block location mapping code" herein), and set the

control character block location mapping code, in a location after the second25

synchronization head and closely adjacent to the second synchronization head.

[0103] Step 6: Correspondingly convert the first control character block among

the four data blocks into a 4-bit second control character block.

[0104] Step 7: Output the processed data blocks, where the processed data blocks

include the second synchronization head, the control character block location30

mapping code, and the second control character block that is obtained after the

conversion, or the processed data blocks include the second synchronization head, the

control character block location mapping code, the second control character block that

is obtained after the conversion, and the data character block.
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[0105] For details, refer to FIG. 3. Four data blocks C0D1D2D3 are input, where

letter C represents an 8-bit first control character block, and D represents an 8-bit data

character block. In this case, one first control character block C0 and three data

character blocks D1, D2, and D3 exist among the four input data blocks. A specific

process of performing 32-bit to 34-bit coding on an input data stream including at5

least one control character block is as follows:

[0106] Firstly, a second synchronization head "10" is added to a header of a first

data block (the header of the first data block is specifically the first binary bit among

consecutively-input binary bits) among the four input data blocks, that is, "10" is

added before C0.10

[0107] Secondly, one first control character block "C0" exists among the four data

blocks, and C0 is in a location of the first data block among the four data blocks, that

is, C0 is a data block input first. In this case, a 4-bit control character block location

mapping code "1000" is generated according to C0, where "1" in "1000" represents

that the first control character is the first data block among the four data blocks, and15

the other three data blocks are data character blocks. In addition, "1000" is set in a

location after the second synchronization head "10" and before the first data block.

[0108] Then the 8-bit first control character block "C0" among the data blocks is

converted into a 4-bit second control character block K0, where K0 represents the first

second control character block, and each character K represents a 4-bit binary code. A20

specific conversion process is as follows:

[0109] A control character block conversion table shown in FIG. 5 is searched

according to the input first control character block "C0", and a corresponding 4-bit

second control character is output in a location of the corresponding data block. For

example, "C0" is "000 11100", and a 4-bit second control character block "0000"25

obtained after the conversion is correspondingly output according to a result of

searching the control character block conversion table shown in FIG. 5. In FIG. 3, the

second control character obtained after the conversion is indicated by K0.

[0110] In addition, a correspondence between a first control character block and a

second control character block shown in FIG. 5 may vary and is not limited to the30

correspondence shown in the table, as long as the 4-bit second control character block

obtained after the conversion is capable of uniquely identifying an 8-bit first control

character block. This is because there are 12 types of first control character blocks

currently, and a 4-bit binary code may represent 16 types of control characters.
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[0111] Finally, the data character blocks among the four data blocks are not

processed and are directly mapped to corresponding locations of the data blocks that

need to be output. The 34-bit data blocks finally output are "10 1000 K0D1D2D3",

where "10" identifies that a first control character block exists among the four input

data blocks, "1000" identifies that one first control character block exists and is the5

first data block among the four data blocks, "K0" is the second control character block

obtained after the 8-bit first control character block "C0" is converted, and "D1D2D3"

are the three character blocks.

[0112] The conversion process may be further described by using FIG. 6. As

shown in FIG. 6, the input data blocks are "C0D1D2D3"; after the 32-bit to 34-bit10

encoding, the second synchronization head "10" and the control character block

location mapping code "1000" are added before C0, the first control character "C0" is

converted to the second control character "K0", and the output encoded data stream is

"10 1000 K0D1D2D3".

[0113] It should be noted that if only one control character block exists among the15

input data blocks, and the others are all data character blocks, processing is performed

in the manner shown in FIG. 6. If both a control character block and a data character

block exist among the input data blocks, and a quantity of control character blocks is

at least 2, after the 32-bit to 34-bit encoding, it may be obtained by calculating that a

quantity of bits of the output data blocks is less than 34. Therefore, it needs to be20

further determined whether the quantity of the bits that are included in the encoded

data stream is 34; and if the quantity of the bits that are included in the output

processed data blocks or data stream is less than 34, a random number is added to a

tail of a last data block among the output data blocks or in the output data stream until

the quantity of the bits of the output processed data blocks becomes 34, where the25

random number is a randomly-generated binary code or any binary code.

[0114] The following is an example for description.

[0115] With reference to FIG. 3, FIG. 5, and FIG. 7, as shown in FIG. 3, if

sequentially-input data blocks are "C0D1C2D3", the second synchronization head SH

"10" and a control character block location mapping code "1010" are sequentially30

added to a header of a first data block input first. Then, by searching the control

character block conversion table in FIG. 5, an 8-bit first control character block "C0"

is converted into a corresponding 4-bit second control character block "K0" (as shown

in FIG. 5, if "C0" is "001 11100", after the control character conversion table is
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searched, the output second control character block "K0" is "0001", where "K0"

herein represents the 4-bit second control character block), and an 8-bit first control

character block "C2" is converted into a corresponding 4-bit second control character

block "K2". Data character blocks "D1" and "D3" are not modified. After the 32-bit to

34-bit encoding, output data blocks are "10 1010 K0D1K2D3", as shown in FIG. 7. It5

is obtained by calculating that the output data blocks have only 32 bits, and therefore,

a 4-bit random number needs to be added to a tail of a last data block, that is, a 4-bit

binary random number is randomly added in the location of "Rsvd". Optimally, it is

better to try to avoid using a random number of an all "0" or all "1" combination, a

combination of alternate "0" and "1" can be used, or a binary code is randomly10

padded.

[0116] As shown in FIG. 8, FIG. 8 is a specific flowchart of a communications

method for an optical network system.

[0117] Step S804: Receive a data stream from a first PMA layer at a line rate,

perform serial-to-parallel conversion on the received data stream, and sequentially15

output the data stream at a rate of 10-bit data blocks each time, where the data stream

is a data stream on which 8-bit/10-bit encoding has been performed.

[0118] Step S806: Synchronize the output data stream.

[0119] Step S808: Perform 8-bit/10-bit decoding on the synchronized data stream.

[0120] Step S810: Perform 32-bit to 34-bit encoding on the data stream on which20

the 8-bit/10-bit decoding has been performed.

[0121] Step S812: Scramble the data stream on which the 32-bit to 34-bit

encoding has been performed.

[0122] Step S814: Perform FEC encoding on the scrambled data stream.

[0123] Step S816: Perform bit width conversion of 34-bit/10-bit on the data25

stream on which the FEC encoding has been performed.

[0124] Step S818: Send the data stream on which the bit width conversion has

been performed to second PMA at the line rate, and perform parallel-to-serial

conversion.

[0125] Step S820: Send the data stream on which the parallel-to-serial conversion30

has been performed to a physical line at the line rate through PMD.

[0126] As shown in FIG. 9, FIG. 9 is a schematic diagram of specific encoding of

a newly-added code block. Detailed step descriptions of steps S810–S818 are as

follows:
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[0127] Step S900: Receive a data stream on which 8-bit/10-bit decoding has been

performed, consecutively receive four 8-bit binary codes, and output "D0D1D2D3",

where any letter D represents an 8-bit data character block, the data stream includes

four data blocks, and the four input data blocks are all 8-bit data character blocks; add,

according to the encoding rule, a first synchronization head SH, for example "01" (as5

long as a value of the first synchronization head can be distinguished from a value of

a second synchronization head, and the first synchronization head and the second

synchronization head are identified separately), before a first data block "D0", that is,

before a first bit of "D0", where the first synchronization head identifies that the data

stream is all data character blocks; and output "10 D0D1D2D3".10

[0128] S902: Scramble the output 34-bit "10 D0D1D2D3", where data blocks

except the first synchronization head or the second synchronization head are

scrambled, for example, the first synchronization head "10" is not scrambled, and only

data blocks "D0D1D2D3" are scrambled, the first synchronization head "10" is added

to a header of a first data block among the scrambled data blocks during outputting,15

and a data stream finally output is "10 S0S1S2S3".

[0129] S904. Consecutively receive fifty-one 34-bit scrambled data blocks, and

pad a header of a first 34-bit scrambled data block with 10 bits of "0", that is,

"0000000000", to form a 218-byte data stream.

[0130] S906. Perform Reed-Solomon (Reed-Solomon, RS) (250-byte, 218-byte)20

encoding on the input 218-byte data stream, and output a 250-byte data stream.

Specifically, eight 32-bit parity blocks are added to a tail of the fifty-one 34-bit data.

With the 10 bits padded previously, data of 2000 bits, that is, 250 bytes, is output. The

RS (250-byte, 218-byte) encoding is a type of FEC encoding, and another FEC

encoding scheme may also be selected. However, selecting the RS (250-byte,25

218-byte) encoding is an optimal embodiment herein. In addition, it can be seen from

the formation process that the output data of 2000 bits, that is, 250 bytes, includes: the

fifty-one 34-bit data blocks, the eight 32-bit parity blocks, and the ten "0" padded

during the encoding, where the fifty-one 34-bit data blocks are payload data.

[0131] S908. Delete the 10 padded bits from the output 250 bytes, add one 34-bit30

data block to a header of the output data as a delimiter, and add a 2-bit random

number (or any binary code) to a header of any one of the eight 32-bit parity blocks to

form eight 34-bit parity blocks, where sixty 34-bit data blocks, that is, 2040 bits in

total, are finally formed. It can be seen from the described formation process that the
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sixty 34-bit data blocks include: one 34-bit delimiter, the fifty-one 34-bit data blocks

as the payload data, and the eight 34-bit parity blocks.

[0132] S910. Perform bit width conversion from 34-bit /10-bit on the sixty 34-bit

data streams, and output the data streams on which the bit width conversion has been

performed, which is specifically performing the bit width conversion on each of the5

34-bit data blocks, that is, converting the sixty 34-bit data streams into

two-hundred-four 10-bit data streams, and outputting the data streams.

[0133] This embodiment of the present invention provides a communications

method for an optical network system. The communications method may be applied

in a GE system or a WDMPON system, to resolve a problem that a system overhead10

is high and a line cannot be detected due to an existing encoding scheme of the optical

network system. Adopting a new encoding scheme without changing a line rate

reduces the system overhead and implements line detection, which is easy to

implement and greatly improves various types of performance of the system.

[0134] An embodiment of the present invention further provides another15

communications method for an optical network system, as shown in FIG. 10.

[0135] Step S1002: Receive a data stream from a PMD layer at a line rate, where

the data stream is a data stream on which 32-bit to 34-bit encoding has been

performed.

[0136] Step S1004: Perform bit width conversion of 10-bit/34-bit on the received20

data stream.

[0137] Step S1006: Perform forward error correction decoding on the data stream

on which the bit width conversion has been performed.

[0138] Step S1008: Perform 32-bit to 34-bit decoding on the data stream on which

the forward error correction decoding has been performed.25

[0139] Step S1010: Perform 8-bit/10-bit encoding on the data stream on which the

32-bit to 34-bit decoding has been performed.

[0140] Step S1012: Send the data stream on which the 8-bit/10-bit encoding has

been performed to a PMA layer.

[0141] Optionally, before step S1004, the method further includes: synchronizing30

the received data stream.

[0142] Optionally, before step S1008, the method further includes: descrambling

the data stream except the first synchronization head or the second synchronization

head in the data stream on which the forward error correction decoding has been
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performed.

[0143] Further, before step S1008, the method further includes:

parsing the data stream on which the forward error correction decoding has

been performed, and outputting 51 data blocks, where any one of the data blocks is a

second control character block or a data character block, any second control character5

block is a 4-bit binary code, and any data character block is an 8-bit binary code;

parsing any one of the data blocks, and obtaining a synchronization head

of the any one of the data blocks, where the synchronization head includes: a first

synchronization head or a second synchronization head, the first synchronization head

includes a 2-bit first identifier, the first identifier is used to identify that the data10

blocks are all data character blocks, the second synchronization head includes a 2-bit

second identifier, and the second identifier is used to identify that at least one first

control character block exists among the data blocks; and

determining whether the synchronization head of the any one of the data

blocks is a first synchronization head or a second synchronization head.15

[0144] Further, if the synchronization head is a first synchronization head, the first

synchronization head is deleted, and the data blocks from which the first

synchronization head is deleted are output.

[0145] Further, if the synchronization head is a second synchronization head, the

data blocks are parsed, and a 4-bit control character block location mapping code is20

obtained;

a quantity of the second control character blocks among the data blocks

and a location of the second control character block among the data blocks are

obtained according to the control character block location mapping code;

the second control character block among the data blocks is25

correspondingly converted into an 8-bit first control character block according to the

quantity of the second control character blocks and the location of the second control

character block among the data blocks;

the second synchronization head and the control character block location

mapping code are deleted from the data blocks, where the control character block30

location mapping code is in a location after the second synchronization head and

closely adjacent to the second synchronization head; and;

the processed data blocks are output, where the processed data blocks

include: the first control character block and/or the data character block, and any first
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control character block or any data character block is an 8-bit binary code.

[0146] Further, if the received data blocks further include at least one data

character block, no processing is performed on the data character block among the

data blocks, and the data character block is retained; and the processed data blocks are

output, where the processed data blocks include: the first control character and the5

data character block.

[0147] Specifically, a process of decoding the data stream received from the PMD

is shown in FIG. 11. FIG. 11 is a schematic diagram of specific encoding of 32-bit to

34-bit decoding. With reference to FIG. 11, the decoding process is as follows:

[0148] Step S1102: Receive a data stream from a PMD, where the data stream is a10

data stream on which 32-bit to 34-bit encoding has been performed.

[0149] Step S1104: Perform parallel-to-serial conversion on the received data

stream, receive a 10-bit data stream each time, and perform synchronization

processing on the received data stream.

[0150] Step S1106: Perform bit width conversion from 10-bit to 34-bit on the data15

stream on which the synchronization processing has been performed, so that a 34-bit

data stream is input each time.

[0151] Step S1108: After sixty 34-bit data blocks are consecutively received,

perform FEC decoding on the sixty 34-bit data blocks, and output the data blocks on

which the FEC decoding has been performed.20

[0152] A specific FEC decoding process is as follows:

[0153] The sixty input 34-bit data blocks include: one 34-bit delimiter, fifty-one

34-bit data blocks (the fifty-one 34-bit data blocks are payload data), and eight 34-bit

parity blocks.

[0154] A first data block among the sixty input 34-bit data blocks is deleted,25

where the first data block is the 34-bit delimiter; 10 bits of "0", that is, "0000000000"

is added before the first data block; then the last eight 34-bit parity blocks are

converted into eight 32-bit parity blocks (two bits input first are deleted from each of

the 34-bit parity blocks, where the two bits are padded with a random number or any

binary code); and "0000000000+fifty-one 34-bit data blocks+eight 32-bit parity30

blocks" are output. RS (250-byte, 218-byte) decoding is performed on the output data

blocks, and the fifty-one 34-bit data blocks on which the RS decoding has been

performed are output. Then the fifty-one 34-bit data blocks are separated, and

processing is performed on the basis that every 34 bits are one data block. Any one of
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the separated 34-bit data blocks is parsed, and it is obtained after the parsing that a

2-bit synchronization head SH in a header of the data block is "01". A 32-bit data

block, for example, "01 SOS1S2S3" in FIG. 11, which is obtained after the 2-bit

synchronization head is deleted, is descrambled, and a 32-bit descrambled data block,

for example, "D0D1D2D3" in FIG. 11, is output. The synchronization head is added to5

a header of a first data block D0 of the 32-bit descrambled data block "D0D1D2D3",

a data block "01 D0D1D2D3" obtained after the synchronization head is added is

output, 32-bit to 34-bit decoding is performed on the output data, and data

"D0D1D2D3" obtained after the 32-bit to 34-bit decoding is output. Finally,

8-bit/10-bit encoding is performed on the data "D0D1D2D3" obtained after the 32-bit10

to 34-bit decoding, and a data block obtained after the 8-bit/10-bit encoding is output.

[0155] A decoding rule is an inverse process of the 32-bit to 34-bit encoding

process, and details are as follows:

[0156] Example 1: FIG. 4 is used as an example. The input 34-bit data stream is

parsed, and two bits input first in the input data stream are determined, where the two15

bits are a synchronization head. The synchronization head includes: a first

synchronization head or a second synchronization head; the first synchronization head

includes a 2-bit first identifier, and the first identifier is used to identify that the input

data blocks are all data character blocks; and the second synchronization head

includes a 2-bit second identifier, and the second identifier is used to identify that at20

least one second control character block exists among the input data blocks.

[0157] If it is obtained after the parsing that the synchronization head is "01", it is

determined that the synchronization head is the first identifier, that is, the input data

blocks are all data character blocks (it is predetermined that the first identifier "01"

identifies that the data blocks are all data character blocks, and "10" identifies that at25

least one second control character block exists among the data blocks).

[0158] Further, the first synchronization head "01" is deleted, the remaining four

data character blocks are output directly without processing, and data blocks finally

output are 32-bit "D0D1D2D3".

[0159] Example 2: FIG. 6 is used as an example. The input 34-bit data stream is30

parsed, and a value of a synchronization head of the data stream is obtained. If the

value of the SH is "10", it is learned, according to preset values of the first identifier

and the second identifier, that at least one second control character block exists in the

input data stream, and the synchronization head is a second synchronization head.
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[0160] Further, four bits after the second synchronization head "10" are parsed. If

the four bits after the second synchronization head is a control character block

location mapping code, for example, "1000", it may be learned, according to the

"1000", that the first data block among the data blocks after the control character

block location mapping code is a second control character block, and the remaining5

three data blocks are data character blocks.

[0161] Further, a data block is further parsed according to the parsing. If it is

obtained after the parsing that the input data stream is "10 1000 K0D1D2D3", "K0" is

further parsed. The control character block conversion table shown in FIG. 5 is

searched, a 4-bit second control character block is input, an 8-bit first control10

character block "C0" is output after the table is searched, and the remaining three data

character blocks are not converted. In this case, four 8-bit data blocks "C0D1D2D3"

obtained after the conversion are output, and are 32 bits in total.

[0162] Example 3: FIG. 7 is used as an example. The input 34-bit data stream is

parsed, a value of a synchronization head of the data stream is obtained, and it is15

assumed that the value of the SH is "10".

[0163] Further, four bits after the second synchronization head "10" are parsed. If

the four bits after the second synchronization head are a control character block

location mapping code, for example, "1010", it may be learned, according to the

"1010", that a first data block among the data blocks after the control character block20

location mapping code is a second control character block, a third data block is also a

second control character block, a second data block is a data character block, and a

fourth data block is a data character block.

[0164] Further, it is learned, according to the control character block location

mapping code, that at least two control character blocks exist in the input 34-bit data25

stream. In this case, a binary code randomly padded in the last four bits in the input

data stream is learned according to the 32-bit to 34-bit encoding rule (2-bit second

synchronization head+4-bit control character block location mapping code+4-bit

second control character block+8-bit data character block+4-bit second control

character block+8-bit data character block=30 bits, and the remaining four bits are the30

randomly-padded binary code). Herein, based on the analysis, the binary code

randomly padded in the last four bits of the data blocks may be directly deleted, or the

last randomly-padded binary code may not be further processed. This is because after

the 4-bit second control character blocks are converted into 8-bit first control
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character blocks by searching the table, the randomly-padded binary code is

automatically shielded, and a first control character obtained after the conversion and

a data character are directly output.

[0165] Further, the first data block and the third data block are further parsed. If it

is obtained after the parsing that the input data stream is "10 1010 K0D1K2D3", "K0"5

and "K2" are further parsed. The control character block conversion table shown in

FIG. 5 is searched, the 4-bit second control character blocks are input, and 8-bit first

control character blocks "C0" and "C2" are separately output by searching the table.

The second data block and the fourth data block are data character blocks and are not

converted; four 8-bit data blocks "C0D1D2D3" obtained after the conversion are10

finally output, and are 32 bits in total. In addition, a quantity of the second control

character blocks among the input data blocks is at least two, and therefore the last few

bits in the input data blocks are a randomly-padded binary code, which aims to ensure

that the input data blocks have 34 bits. During the 32-bit to 34-bit decoding, the

randomly-padded binary code may be ignored because the randomly-padded binary15

code is shielded after the 4-bit second control character blocks are converted into the

8-bit first control character blocks by searching the control character block conversion

table.

[0166] This embodiment of the present invention provides another

communications method for an optical network system. The communications method20

may be applied in a GE system or a WDMPON system, to resolve a problem that a

system overhead is high and a line cannot be detected due to an existing decoding

scheme of the optical network system. Adopting a new decoding scheme without

changing a line rate reduces the system overhead and implements line detection,

which is easy to implement and greatly improves various types of performance of the25

system.

[0167] An embodiment of the present invention further provides an optical

network device, and as shown in FIG. 12, the optical network device includes:

a first interface unit 1200, configured to receive a data stream from a

physical medium attachment layer at a line rate, where the data stream is a data stream30

on which 8-bit/10-bit encoding has been performed, and perform serial-to-parallel

conversion on the received data stream;

an 8-bit/10-bit decoder 1204, configured to perform 8-bit/10-bit decoding

on the received data stream, and output the data stream on which the 8-bit/10-bit
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decoding has been performed;

a 32-bit to 34-bit encoder 1206, configured to perform 32-bit to 34-bit

encoding on the output data stream on which the 8-bit/10-bit decoding has been

performed, and output the data stream on which the 32-bit to 34-bit encoding has been

performed;5

a forward error correction encoder 1208, configured to perform forward

error correction encoding on the output data stream on which the 32-bit to 34-bit

encoding has been performed, and output the data stream on which the forward error

correction encoding has been performed;

a first bit width converter 1210, configured to perform bit width10

conversion of 34-bit/10-bit on the output data stream on which the forward error

correction encoding has been performed; and

a second interface unit 1212, configured to send the data stream on which

the bit width conversion has been performed to a physical medium dependent layer at

the line rate.15

[0168] The optical network device further includes:

a first synchronizing unit 1202, configured to synchronize the data stream

on which the 8-bit/10-bit encoding has been performed.

[0169] The optical network device further includes:

a scrambler, configured to scramble the data stream except the first20

synchronization head or the second synchronization head in the data stream on which

the 32-bit to 34-bit encoding has been performed. The scrambler is not marked in FIG.

12. The scrambler may be an independent device located between the 32-bit/34-bit

encoder 1206 and the forward error correction encoder 1208; or the scrambler may be

integrated in the 32-bit/34-bit encoder 1206.25

[0170] Further, as shown in FIG. 13, inner composition of the 32-bit to 34-bit

encoder (that is, the 32-bit/34-bit encoder) 1206 in the optical network device

specifically includes:

a first receiving unit 1300, configured to sequentially and consecutively

receive the data stream on which the 8-bit/10-bit decoding has been performed, to30

form four data blocks, where any one of the data blocks is a first control character

block or a data character block, and any first control character block or any data

character block is an 8-bit binary code; and

a first determining unit 1302, configured to determine whether a first
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control character block exists among the four data blocks.

[0171] The 32-bit to 34-bit encoder further includes:

a first processing unit 1304, configured to: if no first control character

block exists among the four data blocks, add a first synchronization head to a header

of a first data block among the four data blocks, and output the data blocks to which5

the first synchronization head is added, where the first data block is an 8-bit binary

code input first, the first synchronization head includes a 2-bit first identifier, and the

first identifier is used to identify that the data blocks are all data character blocks.

[0172] The 32-bit to 34-bit encoder 1206 further includes a second processing

unit 1306, where the second processing unit 1306 specifically includes:10

a synchronization head generating unit 1308, configured to; if at least one

first control character block exists among the four data blocks, add a second

synchronization head to a header of a first data block among the four data blocks,

where the first data block is an 8-bit binary code input first, the second

synchronization head includes a 2-bit second identifier, and the second identifier is15

used to identify that at least one first control character block exists among the data

blocks;

a mapping code generating unit 1310, configured to generate, according to

a quantity of first control character blocks among the four data blocks and a location

of the first control block among the data blocks, a 4-bit control character block20

location mapping code, and set the control character block location mapping code, in

a location after the second synchronization head and closely adjacent to the second

synchronization head;

a first control character block converting unit 1312, configured to

correspondingly convert the first control character block among the four data blocks25

into a 4-bit second control character block; and

a first outputting unit 1314, configured to output the processed data blocks,

where the processed data blocks include the second synchronization head, the control

character block location mapping code, and the second control character block that is

obtained after the conversion, or the processed data blocks include the second30

synchronization head, the control character block location mapping code, the second

control character block that is obtained after the conversion, and the data character

block.

[0173] A specific working principle of the 32-bit to 34-bit encoder is described as
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follows:

[0174] For details, refer to FIG. 3. Four data blocks C0D1D2D3 are input, where

letter C represents an 8-bit first control character block, and D represents an 8-bit data

character block. In this case, one first control character block C0 and three data

character blocks D1, D2, and D3 exist among the four input data blocks. A specific5

process of 32-bit to 34-bit encoding on a data stream including at least one control

character in an input data stream is as follows:

[0175] Firstly, a second synchronization head "10" is added to a header of a first

data block (the header of the first data block is specifically a first binary bit input

consecutively) among the four input data blocks, that is, "10" is added before C0.10

[0176] Secondly, one first control character block "C0" exists among the four data

blocks, and C0 is in a location of the first data block among the four data blocks, that

is, C0 is a data block input first. In this case, a 4-bit control character block location

mapping code "1000" is generated according to C0, where "1" in "1000" represents

that the first control character is the first data block among the four data blocks, and15

the other three data blocks are data character blocks. In addition, "1000" is set in a

location after the second synchronization head "10" and before the first data block.

[0177] Then the 8-bit first control character block "C0" among the data blocks is

converted into a 4-bit second control character block K0, where K0 represents a first

second control character block, and each character K represents a 4-bit binary code. A20

specific conversion process is as follows:

[0178] The control character block conversion table shown in FIG. 5 is searched

according to the input first control character block "C0", and a corresponding 4-bit

second control character is output in a location of the corresponding data block. For

example, "C0" is "000 11100", and a 4-bit second control character block "0000"25

obtained after the conversion is correspondingly output by searching the control

character block conversion table shown in FIG. 5. In FIG. 3, the second control

character obtained after the conversion is indicated by K0.

[0179] In addition, the correspondence between a first control character block and

a second control character block shown in FIG. 5 may vary and is not limited to the30

correspondence shown in the table, as long as the 4-bit second control character block

obtained after the conversion is capable of uniquely identifying an 8-bit first control

character block. This is because there are 12 types of first control character blocks

currently, and a 4-bit binary code may represent 16 types of control characters.
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[0180] Finally, the data character blocks among the four data blocks are not

processed and are directly mapped to corresponding locations of the data blocks that

need to be output. The 34-bit data blocks finally output are "10 1000 K0D1D2D3",

where "10" identifies that a first control character block exists among the four input

data blocks, "1000" identifies that one first control character block exists and is the5

first data block among the four data blocks, "K0" is the second control character block

obtained after the 8-bit first control character block "C0" is converted, and "D1D2D3"

are the three character blocks.

[0181] The conversion process may be further described by using FIG. 6. As

shown in FIG. 6, the input data blocks are "C0D1D2D3". After the 32-bit to 34-bit10

encoding, the second synchronization head SH "10" and the control character block

location mapping code "1000" are added before C0, the first control character "C0" is

converted to the second control character "K0", and the output encoded data stream is

"10 1000 K0D1D2D3".

[0182] It should be noted that if only one control character block exists among the15

input data blocks, and the others are all data character blocks, processing is performed

in the manner shown in FIG. 6. If both a control character block and a data character

block exist among the input data blocks, and a quantity of control character blocks is

at least 2, after the 32-bit to 34-bit encoding, it may be obtained by calculating that a

quantity of bits of the output data blocks is less than 34. Therefore, it needs to be20

further determined whether the quantity of the bits that are included in the encoded

data stream is 34; and if the quantity of the bits that are included in the output

processed data blocks or data stream is less than 34, a random number is added to a

tail of a last data block among the output data blocks or in the output data stream until

the quantity of the bits of the output processed data blocks becomes 34, where the25

random number is a randomly-generated binary code or any binary code.

[0183] According to the introduction to the function of each module in the optical

network device, the optical network device provided in this embodiment of the

present invention resolves a problem that a system overhead is high and a line cannot

be detected due to an existing encoding scheme of the optical network system.30

Adopting a new encoding scheme without changing a line rate reduces the system

overhead and implements line detection, which is easy to implement and greatly

improves various types of performance of the system.

[0184] An embodiment of the present invention further provides another optical
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network device. For details, refer to FIG. 14.

[0185] In FIG. 14, the another optical network device may include:

a third interface unit 1400, configured to receive a data stream from a

physical medium dependent layer at a line rate, where the data stream is a data stream

on which 32-bit to 34-bit encoding has been performed;5

a second bit width converter 1404, configured to perform bit width

conversion of 10-bit/34-bit on the received data stream;

a forward error correction decoder 1406, configured to perform forward

error correction decoding on the data stream on which the bit width conversion has

been performed;10

a 32-bit to 34-bit decoder 1408, configured to perform 32-bit to 34-bit

decoding on the data stream on which the forward error correction decoding has been

performed;

an 8-bit/10-bit coder 1410, configured to perform 8-bit/10-bit encoding on

the data stream on which the 32-bit to 34-bit decoding has been performed; and15

a fourth interface unit 1412, configured to send the data stream on which

the 8-bit/10-bit encoding has been performed to a physical medium attachment layer.

[0186] Further, the optical network device further includes:

a second synchronizing unit 1402, configured to synchronize the received

data stream.20

[0187] Further, the optical network device further includes:

a descrambler, configured to descramble the data stream except the first

synchronization head or the second synchronization head in the data stream on which

the forward error correction decoding has been performed. The descrambler is not

marked in FIG. 14. The scrambler may be an independent device located between the25

32-bit/34-bit decoder 1408 and the forward error correction decoder 1406; or the

scrambler may be integrated in the 32-bit/34-bit decoder 1408.

[0188] Specifically, as shown in FIG. 15, an inner composition structure of the

2-bit/34-bit decoder 1408 (that is, the 32-bit to 34-bit decoder 1408) includes:

a first parsing unit 1500, configured to parse the data stream on which the30

forward error correction decoding has been performed, and output 51 data blocks,

where any one of the data blocks is a second control character block or a data

character block, any second control character block is a 4-bit binary code, and any

data character block is an 8-bit binary code;
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a second parsing unit 1502, configured to parse any one of the data blocks,

and obtain a synchronization head of the any one of the data blocks, where the

synchronization head includes: a first synchronization head or a second

synchronization head, the first synchronization head includes a 2-bit first identifier,

the first identifier is used to identify that the data blocks are all data character blocks,5

the second synchronization head includes a 2-bit second identifier, and the second

identifier is used to identify that at least one second control character block exists

among the data blocks; and

a second determining unit 1504, configured to determine whether the

synchronization head of the any one of the data blocks is a first synchronization head10

or a second synchronization head.

[0189] Further, the 32-bit to 34-bit decoder further includes:

a third processing unit 1506, configured to: if the synchronization head is a

first synchronization head, delete the first synchronization head, and output the data

blocks from which the first synchronization head is deleted.15

[0190] Further, the 32-bit to 34-bit decoder further includes a fourth processing

unit 1508, where the fourth processing unit 1508 specifically includes:

a mapping code parsing unit 1510, configured to: if the synchronization

head is a second synchronization head, parse the data blocks, and obtain a 4-bit

control character block location mapping code;20

a second control character converting unit 1512, configured to obtain a

quantity of the second control character blocks among the data blocks and a location

of the second control character block among the data blocks according to the control

character block location mapping code; and correspondingly convert the second

control character block among the data blocks into an 8-bit first control character25

block according to the quantity of the second control character blocks and the location

of the second control character block among the data blocks;

a synchronization head deleting unit 1514, configured to delete the second

synchronization head and the control character block location mapping code from the

data blocks, where the control character block location mapping code is in a location30

after the second synchronization head and closely adjacent to the second

synchronization head; and

a second outputting unit 1516, configured to output the processed data

blocks, where the processed data blocks include: the first control character block
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and/or the data character block, and any first control character block or any data

character block is an 8-bit binary code.

[0191] Further, the second outputting unit 1516 is specifically configured to: if the

data blocks further include at least one data character block, perform no processing on

the data character block among the data blocks, and retain the data character block;5

and output the processed data blocks, where the processed data blocks include: the

first control character and the data character block.

[0192] An inverse process of the 32-bit to 34-bit encoding process, that is, the

32-bit to 34-bit decoding process, is specifically as follows:

[0193] Example 1: FIG. 4 is used as an example. The input 34-bit data stream is10

parsed, and two bits input first in the input data stream are determined, where the two

bits are a synchronization head. The synchronization head includes: a first

synchronization head or a second synchronization head; the first synchronization head

includes a 2-bit first identifier, and the first identifier is used to identify that the input

data blocks are all data character blocks; and the second synchronization head15

includes a 2-bit second identifier, and the second identifier is used to identify that at

least one second control character block exists among the input data blocks.

[0194] If it is obtained after the parsing that the synchronization head is "01", it is

determined that the synchronization head is the first identifier, that is, the input data

blocks are all data character blocks (it is predetermined that the first identifier "01"20

identifies that the data blocks are all data character blocks, and "10" identifies that at

least one second control character block exists among the data blocks).

[0195] Further, the first synchronization head "01" is deleted, the remaining four

data character blocks are output directly without processing, and data blocks finally

output are 32-bit "D0D1D2D3".25

[0196] Example 2: FIG. 6 is used as an example. The input 34-bit data stream is

parsed, and a value of a synchronization head of the data stream is obtained. If the

value of the SH is "10", it is learned, according to preset values of the first identifier

and the second identifier, that at least one second control character block exists in the

input data stream, and the synchronization head is a second synchronization head.30

[0197] Further, four bits after the second synchronization head "10" are parsed. If

the four bits after the second synchronization head is a control character block

location mapping code, for example, "1000", it may be learned, according to the

"1000", that the first data block among the data blocks after the control character
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block location mapping code is a second control character block, and the remaining

three data blocks are data character blocks.

[0198] Further, a data block is further parsed according to the parsing. If it is

obtained after the parsing that the input data stream is "10 1000 K0D1D2D3", "K0" is

further parsed. The control character block conversion table shown in FIG. 5 is5

searched, a 4-bit second control character block is input, an 8-bit first control

character block "C0" is output after the table is searched, and the remaining three data

character blocks are not converted. In this case, four 8-bit data blocks "C0D1D2D3"

obtained after the conversion are output, and are 32 bits in total.

[0199] Example 3: FIG. 7 is used as an example. The input 34-bit data stream is10

parsed, a value of a synchronization head of the data stream is obtained, and it is

assumed that the value of the SH is "10".

[0200] Further, four bits after the second synchronization head "10" are parsed. If

the four bits after the second synchronization head are a control character block

location mapping code, for example, "1010", it may be learned, according to the15

"1010", that a first data block among the data blocks after the control character block

location mapping code is a second control character block, a third data block is also a

second control character block, a second data block is a data character block, and a

fourth data block is a data character block.

[0201] Further, it is learned, according to the control character block location20

mapping code, that at least two control character blocks exist in the input 34-bit data

stream. In this case, a binary code randomly padded in the last four bits in the input

data stream is learned according to the 32-bit to 34-bit encoding rule (2-bit second

synchronization head+4-bit control character block location mapping code+4-bit

second control character block+8-bit data character block+4-bit second control25

character block+8-bit data character block=30 bits, and the remaining four bits are the

randomly-padded binary code). Herein, based on the analysis, the binary code

randomly padded in the last four bits of the data blocks may be directly deleted, or the

last randomly-padded binary code may not be further processed. This is because after

the 4-bit second control character blocks are converted into 8-bit first control30

character blocks by searching the table, the randomly-padded binary code is

automatically shielded, and a first control character obtained after the conversion and

a data character are directly output.

[0202] Further, the first data block and the third data block are further parsed. If it
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is obtained after the parsing that the input data stream is "10 1010 K0D1K2D3", "K0"

and "K2" are further parsed. The control character block conversion table shown in

FIG. 5 is searched, the 4-bit second control character blocks are input, and 8-bit first

control character blocks "C0" and "C2" are separately output by searching the table.

The second data block and the fourth data block are data character blocks and are not5

converted; four 8-bit data blocks "C0D1D2D3" obtained after the conversion are

finally output, and are 32 bits in total. In addition, a quantity of the second control

character blocks among the input data blocks is at least two, and therefore the last few

bits in the input data blocks are a randomly-padded binary code, which aims to ensure

that the input data blocks have 34 bits. During the 32-bit to 34-bit decoding, the10

randomly-padded binary code may be ignored; the 4-bit second control character

blocks are converted into the 8-bit first control character blocks by searching the

control character block conversion table, and the randomly-padded binary code does

not exist.

[0203] According to the introduction to the function of each module in the optical15

network device, the optical network device provided in this embodiment of the

present invention resolves a problem that a system overhead is high and a line cannot

be detected due to an existing decoding scheme of the optical network system.

Adopting a new encoding scheme without changing a line rate reduces the system

overhead and implements line detection, which is easy to implement and greatly20

improves various types of performance of the system.

[0204] An embodiment of the present invention further provides a

communications system, where the communications system includes at least two

optical network devices. Specifically, the first optical network device is shown in FIG.

12, and a second optical network device is shown in FIG. 14.25

[0205] Specifically, the first optical network device includes:

a first interface unit 1200, configured to receive a data stream from a

physical medium attachment layer at a line rate, where the data stream is a data stream

on which 8-bit/10-bit encoding has been performed, and perform serial-to-parallel

conversion on the received data stream;30

an 8-bit/10-bit decoder 1204, configured to perform 8-bit/10-bit decoding

on the received data stream, and output the data stream on which the 8-bit/10-bit

decoding has been performed;

a 32-bit to 34-bit encoder 1206, configured to perform 32-bit to 34-bit
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encoding on the output data stream on which the 8-bit/10-bit decoding has been

performed, and output the data stream on which the 32-bit to 34-bit encoding has been

performed;

a forward error correction encoder 1208, configured to perform forward

error correction encoding on the output data stream on which the 32-bit to 34-bit5

encoding has been performed, and output the data stream on which the forward error

correction encoding has been performed;

a first bit width converter 1210, configured to perform bit width

conversion of 34-bit/10-bit on the output data stream on which the forward error

correction encoding has been performed; and10

a second interface unit 1212, configured to send the data stream on which

the bit width conversion has been performed to a physical medium dependent layer at

the line rate.

[0206] The first optical network device further includes:

a first synchronizing unit 1202, configured to synchronize the data stream15

on which the 8-bit/10-bit encoding has been performed.

[0207] The first optical network device further includes:

a scrambler, configured to scramble the data stream except the first

synchronization head or the second synchronization head in the data stream on which

the 32-bit to 34-bit encoding has been performed. The scrambler is not marked in FIG.20

12. The scrambler may be an independent device located between the 32-bit/34-bit

encoder 1206 and the forward error correction encoder 1208; or the scrambler may be

integrated in the 32-bit/34-bit encoder 1206.

[0208] The second optical network device further includes:

a third interface unit 1400, configured to receive a data stream from a25

physical medium dependent layer at a line rate, where the data stream is a data stream

on which 32-bit to 34-bit encoding has been performed;

a second bit width converter 1404, configured to perform bit width

conversion of 10-bit/34-bit on the received data stream;

a forward error correction decoder 1406, configured to perform forward30

error correction decoding on the data stream on which the bit width conversion has

been performed;

a 32-bit to 34-bit decoder 1408, configured to perform 32-bit to 34-bit

decoding on the data stream on which the forward error correction decoding has been
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performed;

an 8-bit/10-bit coder 1410, configured to perform 8-bit/10-bit encoding on

the data stream on which the 32-bit to 34-bit decoding has been performed; and

a fourth interface unit 1412, configured to send the data stream on which

the 8-bit/10-bit encoding has been performed to a physical medium attachment layer.5

[0209] Further, the second optical network device further includes:

a second synchronizing unit 1402, configured to synchronize the received

data stream.

[0210] Further, the second optical network device further includes:

a descrambler, configured to descramble the data stream except the first10

synchronization head or the second synchronization head in the data stream on which

the forward error correction decoding has been performed. The descrambler is not

marked in FIG. 14. The scrambler may be an independent device located between the

32-bit/34-bit decoder 1408 and the forward error correction decoder 1406; or the

scrambler may be integrated in the 32-bit/34-bit decoder 1408.15

[0211] For specific inner composition structures of the 32-bit to 34-bit encoder

and the 32-bit to 34-bit decoder, refer to FIG. 13 and FIG. 15 and the descriptions in

the corresponding embodiments, and details are not described herein again.

[0212] An embodiment of the present invention further provides an optical

network system, as shown in FIG. 16. The optical network system may be a20

WDMPON system or a GE system.

[0213] The optical network system includes at least: an optical line terminal 1600

and an optical network unit 1602, where the optical line terminal 1600 includes any

first optical network device illustrated in FIG. 12, and the optical network unit 1602

includes any second optical network device illustrated in FIG. 14; or the optical25

network unit 1602 includes any first optical network device illustrated in FIG. 12, and

the optical line terminal 1600 includes any second optical network device illustrated

in FIG. 14. For specific composition structures of the first optical network device and

the second optical network device, refer to FIG. 12, FIG. 14, and the descriptions in

the corresponding embodiments. Further, for specific inner composition structures of30

the 32-bit to 34-bit encoder and the 32-bit to 34-bit decoder, refer to FIG. 13 and FIG.

15 and the descriptions in the corresponding embodiments, and details are not

described herein again.

[0214] The communications system or the optical network system provided in this
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embodiment of the present invention includes at least two optical network devices. A

new encoding scheme is implemented in the following manner: The first optical

network device performs 32-bit to 34-bit encoding and FEC encoding on a received

data stream, and outputs the encoded data stream to the second optical network device;

and the second optical network device performs FEC decoding and 32-bit to 34-bit5

decoding on the received data stream, and then outputs the decoded data stream. In

this way, a bandwidth resource of a line is saved; line monitoring can be implemented

without interrupting a service, which is easy to implement and greatly improves

various types of performance of the system.

[0215] An embodiment of the present invention further provides a computer10

system for signal processing. As shown in FIG. 17, a general computer system

structure is adopted for the computer system, and components that are used for signal

processing and are in the computer system include:

a first input device 1700, configured to receive data;

a first output device 1702, configured to send the data;15

a first memory 1704, which is configured to store a program and includes:

a first interface unit, configured to receive a data stream from a physical

medium attachment layer at a line rate, where the data stream is a data stream on

which 8-bit/10-bit encoding has been performed, and perform serial-to-parallel

conversion on the received data stream;20

an 8-bit/10-bit decoder, configured to perform 8-bit/10-bit decoding on the

received data stream, and output the data stream on which the 8-bit/10-bit decoding

has been performed;

a 32-bit to 34-bit encoder, configured to perform 32-bit to 34-bit encoding

on the output data stream on which the 8-bit/10-bit decoding has been performed, and25

output the data stream on which the 32-bit to 34-bit encoding has been performed;

a forward error correction encoder, configured to perform forward error

correction encoding on the output data stream on which the 32-bit to 34-bit encoding

has been performed, and output the data stream on which the forward error correction

encoding has been performed;30

a first bit width converter, configured to perform bit width conversion of

34-bit/10-bit on the output data stream on which the forward error correction

encoding has been performed; and

a second interface unit, configured to send the data stream on which the bit
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width conversion has been performed to a physical medium dependent layer at the

line rate; and

a first processor 1706, coupled with the first input device 1700, the first

output device 1702, and the first memory 1704, and configured to control execution

of the program.5

[0216] Specifically, the computer system may be specifically a processor-based

computer, for example, a general purpose personal computer (PC), a portable device

such as a tablet computer, or a smartphone. The computer system includes a bus, the

first processor 1706, the first memory 1704, a communications interface 1708, the

first input device 1700, and the first output device 1702. The bus may include a10

channel for transmitting information between components of a computer. The first

processor 1706 may be a general purpose central processing unit (CPU), a

microprocessor, an application-specific integrated circuit application-specific

integrated circuit (ASIC), or one or more integrated circuits configured to control the

execution of the program of the solution in the present invention. The computer15

system further includes one or more memories, which may be a read-only memory

read-only memory (ROM) or a static storage device of another type, which is capable

of storing static information and a static instruction, a random access memory random

access memory (RAM) or a dynamic storage device of another type, which is capable

of storing dynamic information and a dynamic instruction, or may be a magnetic disk20

memory. The one or more memories connect to the processor by using the bus.

[0217] The first input device 1700 includes an apparatus, for example, a keyboard,

a mouse, a camera, a scanner, a light pen, a voice input apparatus, and a touchscreen,

to receive data and information input or output by a user. The first output device 1702

may include an apparatus, including a screen, a printer, a loudspeaker, and the like, to25

allow outputting information to the user. The computer system further includes the

communications interface 1708, which uses an apparatus such as a transceiver to

communicate with another device or communications network, for example, an

Ethernet network, a radio access network (RAN), and a wireless local area network

(WLAN).30

[0218] The first memory 1704, for example, a RAM, stores the program executing

the solution of the present invention, and may also store an operating system and

another application program. The memory stores a stored program or program code

executing the solution of the present invention, and the processor controls the
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execution.

[0219] The program that executes the solution of the present invention and is in

the first memory specifically include the first interface unit, the 8-bit/10-bit decoder,

the 32-bit to 34-bit encoder, the forward error correction encoder, the first bit width

converter, and the second interface unit. For a detailed description of a function of5

each part, refer to FIG. 12 and the description in the corresponding embodiment, and

details are not described herein again. (It should be noted that this part provides

further details of an apparatus related to an invention point, and structure subdivision

may be performed according to different cases.)

[0220] The computer system for signal processing may be applied on an central10

office device in a GE system or a WDMPON system, for example, an optical line

terminal, or may be applied on a terminal device in a GE system or a WDMPON

system, for example, an optical network unit or an optical network terminal.

[0221] An embodiment of the present invention further provides another

computer system for signal processing. As shown in FIG. 18, a general computer15

system structure is adopted for the computer system, and actions of signal processing

executed by the computer system include:

a second input device 1800, configured to receive data;

a second output device 1802, configured to send the data;

a second memory 1804, which is configured to store a program and20

includes:

a third interface unit, configured to receive a data stream from a physical

medium dependent layer at a line rate, where the data stream is a data stream on

which 32-bit to 34-bit encoding has been performed;

a second bit width converter, configured to perform bit width conversion25

of 10-bit/34-bit on the received data stream;

a forward error correction decoder, configured to perform forward error

correction decoding on the data stream on which the bit width conversion has been

performed;

a 32-bit to 34-bit decoder, configured to perform 32-bit to 34-bit decoding30

on the data stream on which the forward error correction decoding has been

performed;

an 8-bit/10-bit coder, configured to perform 8-bit/10-bit encoding on the

data stream on which the 32-bit to 34-bit decoding has been performed; and
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a fourth interface unit, configured to send the data stream on which the

8-bit/10-bit encoding has been performed to a physical medium attachment layer.

[0222] Specifically, the computer system may be specifically a processor-based

computer, for example, a general purpose personal computer (PC), a portable device

such as a tablet computer, or a smartphone. The computer system includes a bus, a5

processor, the memory, a communications interface, the input device, and the output

device. The bus may include a channel for transmitting information between

components of a computer. A second processor may be a general purpose central

processing unit (CPU), a microprocessor, an application-specific integrated circuit

application-specific integrated circuit (ASIC), or one or more integrated circuits10

configured to control the execution of the program of the solution in the present

invention. The computer system further includes one or more memories, which may

be a read-only memory read-only memory (ROM) or a static storage device of

another type, which is capable of storing static information and a static instruction, a

random access memory random access memory (RAM) or a dynamic storage device15

of another type, which is capable of storing information and an instruction, or may be

a magnetic disk memory. These memories connect to the processor by using the bus.

[0223] The second input device 1800 includes an apparatus, for example, a

keyboard, a mouse, a camera, a scanner, a light pen, a voice input apparatus, and a

touch screen, to receive data and information input or output by a user. The second20

output device 1802 may include an apparatus, including a screen, a printer, a

loudspeaker, and the like, to allow outputting information to the user. The computer

system further includes the communications interface 1808, which uses an apparatus

such as a transceiver to communicate with another device or communications network,

for example, an Ethernet network, a radio access network (RAN), and a wireless local25

area network (WLAN).

[0224] The second memory 1804, for example, a RAM, stores the program

executing the solution of the present invention, and may also store an operating

system and another application program. The memory stores a stored program or

program code executing the solution of the present invention, and the processor30

controls the execution.

[0225] The program that executes the solution of the present invention and is in

the second memory 1804 specifically include: the third interface unit, the second bit

width converter, the forward error correction decoder, the 32-bit to 34-bit decoder, the
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8-bit/10-bit coder, and the fourth interface unit. For a detailed description of a

function of each part, refer to FIG. 14 and the description in the corresponding

embodiment, and details are not described herein again. (It should be noted that this

part provides further details of an apparatus related to an invention point, and

structure subdivision may be performed according to different cases.)5

[0226] The computer system for signal processing may be applied on an central

office device in a GE system or a WDMPON system, for example, an optical line

terminal, or may be applied on a terminal device in a GE system or a WDMPON

system, for example, an optical network unit or an optical network terminal.

[0227] With descriptions of the foregoing embodiments, a person skilled in the art10

may clearly understand that the present invention may be implemented by hardware,

firmware or a combination thereof. When the present invention is implemented by

software, the foregoing functions may be stored in a computer-readable medium or

transmitted as one or more instructions or code in the computer-readable medium. The

computer-readable medium includes a computer storage medium and a15

communications medium, where the communications medium includes any medium

that enables a computer program to be transmitted from one place to another. The

storage medium may be any available medium accessible to a computer. The

following provides an example but does not impose a limitation: The

computer-readable medium may include a RAM, a ROM, an EEPROM, a CD-ROM20

or another optical disc storage, a magnetic disk storage medium or another magnetic

storage device, or any other medium that can carry or store expected program code in

a form of an instruction or a data structure and can be accessed by a computer. In

addition, any connection may appropriately become the computer-readable medium.

For example, if software is transmitted from a website, a server or another remote25

source by using a coaxial cable, an optical fiber/cable, a twisted pair, a digital

subscriber line (DSL) or wireless technologies such as infrared ray, radio and

microwave, the coaxial cable, optical fiber/cable, twisted pair, DSL or wireless

technologies such as infrared ray, radio and microwave are included in fixation of a

medium to which they belong. For example, a disk (Disk) and a disc (disc) used by30

the present invention includes a compact disc (CD), a laser disc, an optical disc, a

digital versatile disc (DVD), a floppy disk, and a Blu-ray disc, where the disk

generally copies data by a magnetic means, and the disc copies data optically by a

laser means. The foregoing combination should also be included in the protection
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scope of the computer-readable medium.

[0228] In summary, what is described above is merely exemplary embodiments of

the technical solutions of the present invention, but is not intended to limit the

protection scope of the present invention. Any modification, equivalent replacement,

or improvement made without departing from the spirit and principle of the present5

invention shall fall within the protection scope of the present invention.
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CLAIMS

1. A communications method for an optical network system, wherein the communications

method comprises:

receiving a data stream from a physical medium attachment layer at a line rate, wherein the data

stream is a data stream on which 8-bit/10-bit encoding has been performed;

performing 8-bit/10-bit decoding on the received data stream;

performing 32-bit to 34-bit encoding on the data stream on which the 8-bit/10-bit decoding has

been performed;

performing forward error correction encoding on the data stream on which the 32-bit to 34-bit

encoding has been performed;

performing bit width conversion of 34-bit/10-bit on the data stream on which the forward error

correction encoding has been performed; and

sending the data stream on which the bit width conversion has been performed to a physical

medium dependent layer at the line rate;

wherein before the performing the bit width conversion of 34-bit/10-bit, the communications

method further comprises:

forming sixty 34-bit data blocks, wherein the sixty 34-bit data blocks include: one 34-bit

delimiter, the fifty-one 34-bit data blocks as the payload data, and the eight 34-bit parity blocks.

2. The communications method according to claim 1, wherein before the step of the performing

32-bit to 34-bit encoding on the data stream on which the 8-bit/10-bit decoding has been performed,

the communications method further comprises:

sequentially and consecutively receiving the data stream on which the 8-bit/10-bit decoding has

been performed, to obtain four data blocks, wherein any one of the data blocks is a first control

character block or a data character block, and any first control character block or any data character

block is an 8-bit binary code; and

determining whether a first control character block exists among the four data blocks.

3. The communications method according to claim 2, wherein the performing 32-bit to 34-bit

encoding on the data stream on which the 8-bit/10-bit decoding has been performed specifically

comprises:

if no first control character block exists among the four data blocks, adding a first
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synchronization head to a header of a first data block among the four data blocks, and outputting the

data blocks to which the first synchronization head is added, wherein the first data block is an 8-bit

binary code input first, the first synchronization head comprises a 2-bit first identifier, and the first

identifier is used to identify that the data blocks are all data character blocks.

4. The communications method according to claim 2, wherein the performing 32-bit to 34-bit

encoding on the data stream on which the 8-bit/10-bit decoding has been performed specifically

comprises:

if at least one first control character block exists among the four data blocks, adding a second

synchronization head to a header of a first data block among the four data blocks, wherein the first

data block is an 8-bit binary code input first, the second synchronization head comprises a 2-bit

second identifier, and the second identifier is used to identify that at least one first control character

block exists among the data blocks;

generating, according to a quantity of first control character blocks among the four data blocks

and a location of each of the first control character blocks among the data blocks, a 4-bit control

character block location mapping code, and setting the control character block location mapping

code, in a location after the second synchronization head and closely adjacent to the second

synchronization head;

correspondingly converting each of the first control character blocks among the four data blocks

into a 4-bit second control character block; and

outputting the processed data blocks, wherein the processed data blocks comprise the second

synchronization head, the control character block location mapping code, and the second control

blocks that are obtained after the conversion, or the processed data blocks comprise the second

synchronization head, the control character block location mapping code, the second control character

block that is obtained after the conversion, and the data character blocks.

5. The communications method according to claim 4, wherein the outputting the processed data

blocks specifically comprises:

if the four data blocks further comprise at least one data character block, performing no

processing on the at least one data character block among the four data blocks, and retaining the data

character block among the data blocks; and

outputting the processed data blocks, wherein the processed data blocks comprise the second

synchronization head, the control character block location mapping code, the second control character

block that is obtained after the conversion, and the data character block.
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6. A communications method for an optical network system, wherein the communications

method comprises:

receiving a data stream from a physical medium dependent layer at a line rate, wherein the data

stream is a data stream on which 32-bit to 34-bit encoding has been performed;

performing bit width conversion of 10-bit/34-bit on the received data stream;

performing forward error correction decoding on the data stream on which the bit width

conversion has been performed;

performing 32-bit to 34-bit decoding on the data stream on which the forward error correction

decoding has been performed;

performing 8-bit/10-bit encoding on the data stream on which the 32-bit to 34-bit decoding has

been performed; and

sending the data stream on which the 8-bit/10-bit encoding has been performed to a physical

medium attachment layer;

wherein before the performing forward error correction decoding on the data stream, the

communications method further comprises:

receiving sixty 34-bit data blocks, wherein the sixty 34-bit data blocks include: one 34-bit

delimiter, the fifty-one 34-bit data blocks as the payload data, and the eight 34-bit parity blocks.

7. The communications method according to claim 6, wherein before the step of the performing

32-bit to 34-bit decoding on the data stream on which the forward error correction decoding has been

performed, the communications method further comprises:

parsing the data stream on which the forward error correction decoding has been performed, and

outputting 51 data blocks, wherein any one of the data blocks is a second control character block or a

data character block, any second control character block is a 4-bit binary code, and any data character

block is an 8-bit binary code;

parsing any one of the data blocks, and obtaining a synchronization head of the data blocks,

wherein the synchronization head comprises: a first synchronization head or a second synchronization

head, the first synchronization head comprises a 2-bit first identifier, the first identifier is used to

identify that the data block is a data character block, the second synchronization head comprises a 2-

bit second identifier, and the second identifier is used to identify that at least one second control

character block exists among the data blocks; and

determining whether the synchronization head of the any one of the data blocks is a first

synchronization head or a second synchronization head.
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8. The communications method according to claim 7, wherein the step of the performing 32-bit

to 34-bit decoding on the data stream on which the forward error correction decoding has been

performed specifically comprises:

if the synchronization head is a first synchronization head, deleting the first synchronization

head, and outputting the data blocks from which the first synchronization head is deleted.

9. The communications method according to claim 7, wherein the step of the performing 32-bit

to 34-bit decoding on the data stream on which the forward error correction decoding has been

performed specifically comprises:

if the synchronization head is a second synchronization head, parsing the data blocks, and

obtaining a 4-bit control character block location mapping code;

obtaining a quantity of the second control character blocks among the data blocks and a location

of each of the second control character blocks among the data blocks according to the control

character block location mapping code;

correspondingly converting the second control character block among the data blocks into an 8-

bit first control character block according to the quantity of the second control character blocks and

the location of the second control character block among the data blocks;

deleting the second synchronization head and the control character block location mapping code

from the data blocks, wherein the control character block location mapping code is in a location after

the second synchronization head and closely adjacent to the second synchronization head; and

outputting the processed data blocks, wherein the processed data blocks comprise: the first

control character block and/or the data character block, and any first control character block or any

data character block is an 8-bit binary code.

10. The communications method according to claim 9, wherein the step of the outputting the

processed data blocks specifically comprises:

if the data blocks further comprise at least one data character block, performing no processing on

the data character block among the data blocks, and retaining the data character block; and

outputting the processed data blocks, wherein the processed data blocks comprise: the first

control character block and the data character block.

11. An optical network device, wherein the optical network device comprises:

a first interface unit, configured to receive a data stream from a physical medium attachment

layer at a line rate, wherein the data stream is a data stream on which 8-bit/10-bit encoding has been

performed, and perform serial-to-parallel conversion on the received data stream;
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an 8-bit/10-bit decoder, configured to perform 8-bit/10-bit decoding on the received data stream,

and output the data stream on which the 8-bit/10-bit decoding has been performed;

a 32-bit to 34-bit encoder, configured to perform 32-bit to 34-bit encoding on the output data

stream on which the 8-bit/10-bit decoding has been performed, and output the data stream on which

the 32-bit to 34-bit encoding has been performed;

a forward error correction encoder, configured to perform forward error correction encoding on

the output data stream on which the 32-bit to 34-bit encoding has been performed, and output the data

stream on which the forward error correction encoding has been performed;

a first bit width converter, configured to perform bit width conversion of 34-bit/10-bit on the

output data stream on which the forward error correction encoding has been performed; and

a second interface unit, configured to send the data stream on which the bit width conversion has

been performed to a physical medium dependent layer at the line rate;

wherein the optical network device further configured to form, before the first bit width

converter performs bit width conversion of 34-bit/10-bit on the output data stream, sixty 34-bit data

blocks, wherein the sixty 34-bit data blocks include: one 34-bit delimiter, the fifty-one 34-bit data

blocks as the payload data, and the eight 34-bit parity blocks.

12. The optical network device according to claim 11, wherein the 32-bit to 34-bit encoder

comprises:

a first receiving unit, configured to sequentially and consecutively receive the data stream on

which the 8-bit/10-bit decoding has been performed, to form four data blocks, wherein any one of the

data blocks is a first control character block or a data character block, and any first control character

block or any data character block is an 8-bit binary code; and

a first determining unit, configured to determine whether a first control character block exists

among the four data blocks.

13. The optical network device according to claim 12, wherein the 32-bit to 34-bit encoder

further comprises:

a first processing unit, configured to: if no first control character block exists among the four

data blocks, add a first synchronization head to a header of a first data block among the four data

blocks, and output the data blocks to which the first synchronization head is added, wherein the first

data block is an 8-bit binary code input first, the first synchronization head comprises a 2-bit first

identifier, and the first identifier is used to identify that the data blocks are all data character blocks.

14. The optical network device according to claim 12, wherein the 32-bit to 34-bit encoder
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further comprises a second processing unit, and the second processing unit specifically comprises:

a synchronization head generating unit, configured to: if at least one first control character block

exists among the four data blocks, add a second synchronization head to a header of a first data block

among the four data blocks, wherein the first data block is an 8-bit binary code input first, the second

synchronization head comprises a 2-bit second identifier, and the second identifier is used to identify

that at least one first control character block exists among the data blocks;

a mapping code generating unit, configured to generate, according to a quantity of first control

character blocks among the four data blocks and a location of the first control block among the data

blocks, a 4-bit control character block location mapping code, and set the control character block

location mapping code, in a location after the second synchronization head and closely adjacent to the

second synchronization head;

a first control character block converting unit, configured to correspondingly convert the first

control character block among the four data blocks into a 4-bit second control character block; and

a first outputting unit, configured to output the processed data blocks, wherein the processed

data blocks comprise the second synchronization head, the control character block location mapping

code, and the second control character block that is obtained after the conversion, or the processed

data blocks comprise the second synchronization head, the control character block location mapping

code, the second control character block that is obtained after the conversion, and the data character

block.

15. The optical network device according to claim 14, wherein the first outputting unit is

specifically configured to; if the four data blocks further comprise at least one data character block,

perform no processing on the data character block among the four data blocks, and retain the data

character block among the data blocks; and output the processed data blocks, wherein the processed

data blocks comprise the second synchronization head, the control character block location mapping

code, the second control character block that is obtained after the conversion, and a data block of the

data character block.

16. An optical network device, wherein the optical network device comprises:

a third interface unit, configured to receive a data stream from a physical medium dependent

layer at a line rate, wherein the data stream is a data stream on which 32-bit to 34-bit encoding has

been performed;

a second bit width converter, configured to perform bit width conversion of 10-bit/34-bit on the

received data stream;
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a forward error correction decoder, configured to perform forward error correction decoding on

the data stream on which the bit width conversion has been performed;

a 32-bit to 34-bit decoder, configured to perform 32-bit to 34-bit decoding on the data stream on

which the forward error correction decoding has been performed;

an 8-bit/10-bit coder, configured to perform 8-bit/10-bit encoding on the data stream on which

the 32-bit to 34-bit decoding has been performed; and

a fourth interface unit, configured to send the data stream on which the 8-bit/10-bit encoding has

been performed to a physical medium attachment layer;

wherein the optical network device further configured to receive, before the forward error

correction decoder performs forward error correction decoding on the data stream, sixty 34-bit data

blocks, wherein the sixty 34-bit data blocks include: one 34-bit delimiter, the fifty-one 34-bit data

blocks as the payload data, and the eight 34-bit parity blocks.

17. The optical network device according to claim 16, wherein the 32-bit to 34-bit decoder

comprises:

a first parsing unit, configured to parse the data stream on which the forward error correction

decoding has been performed, and output 51 data blocks, wherein any one of the data blocks is a

second control character block or a data character block, any second control character block is a 4-bit

binary code, and any data character block is an 8-bit binary code;

a second parsing unit, configured to parse any one of the data blocks, and obtain a

synchronization head of the any one of the data blocks, wherein the synchronization head comprises:

a first synchronization head or a second synchronization head, the first synchronization head

comprises a 2-bit first identifier, the first identifier is used to identify that the data blocks are all data

character blocks, the second synchronization head comprises a 2-bit second identifier, and the second

identifier is used to identify that at least one second control character block exists among the data

blocks; and

a second determining unit, configured to determine whether the synchronization head of the any

one of the data blocks is a first synchronization head or a second synchronization head.

18. The optical network device according to claim 16, wherein the 32-bit to 34-bit decoder

further comprises:

a third processing unit, configured to: if the synchronization head is a first synchronization head,

delete the first synchronization head, and output the data blocks from which the first synchronization

head is deleted.
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19. The optical network device according to claim 16, wherein the 32-bit to 34-bit decoder

further comprises a fourth processing unit, and the fourth processing unit specifically comprises:

a mapping code parsing unit, configured to: if the synchronization head is a second

synchronization head, parse the data blocks, and obtain a 4-bit control character block location

mapping code;

a second control character converting unit, configured to obtain a quantity of the second control

character blocks among the data blocks and a location of the second control character block among

the data blocks according to the control character block location mapping code; and correspondingly

convert the second control character block among the data blocks into an 8-bit first control character

block according to the quantity of the second control character blocks and the location of the second

control character block among the data blocks;

a synchronization head deleting unit, configured to delete the second synchronization head and

the control character block location mapping code from the data blocks, wherein the control character

block location mapping code is in a location after the second synchronization head and closely

adjacent to the second synchronization head; and

a second outputting unit, configured to output the processed data blocks, wherein the processed

data blocks comprise: the first control character block and/or the data character block, and any first

control character block or any data character block is an 8-bit binary code.

20. A communications system, wherein the communications system comprises:: any one of the

optical network devices according to claims 11-15 and any one of the optical network devices

according to claims16-19.


