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LDPC CODE–BASED COMMUNICATION METHOD AND 

COMMUNICATION APPARATUS 

TECHNICAL FIELD 

[0001] This application relates to the coding field, and more specifically, to an LDPC code–

based communication method and a communication apparatus. 5 

BACKGROUND 

[0002] In the channel coding field, a low-density parity-check (low-density parity-check, 

LDPC) code is a most mature and widely applied channel coding scheme. A high-code-rate 

part (namely, a core matrix) of a new radio (new radio, NR) LDPC code supports only 

parallel decoding of quasi-cyclic (quasi-cyclic, QC) blocks, and cannot support parallel 10 

decoding of whole rows. For each code rate of an 802.11ay LDPC code, one check matrix 

is stored, and a flexible code rate is not supported. Therefore, the 802.11ay LDPC code does 

not support an incremental redundancy-hybrid automatic repeat request (incremental 

redundancy-hybrid automatic repeat request, IR-HARQ) mechanism. 

[0003] SUMMARY 15 

[0004] Embodiments of this application provide an LDPC code–based communication method 

and a communication apparatus, to help improve performance of an LDPC code. 

[0005] According to a first aspect, an LDPC code–based communication method is provided. 

The method may be performed by a transmit end, or a module or unit (for example, a chip) 

in the transmit end, hereinafter collectively referred to as the transmit end for ease of 20 

description. Optionally, the transmit end may be a terminal or a network device. 

[0006] The method includes: obtaining an information bit sequence; performing LDPC 

encoding on the information bit sequence based on an LDPC base matrix to obtain an LDPC 

coding bit sequence; and sending the LDPC coding bit sequence. The LDPC base matrix is 

obtained based on a storage matrix and indication information. The indication information 25 

includes first information and second information. The first information indicates one or 

more row pairs. Each of the one or more row pairs corresponds to two rows of the storage 

matrix. A shifting value of a non-zero element in a first row of the two rows corresponds to 

a shifting value of a non-zero element in a second row of the two rows. The second 



2 

information indicates one or more third rows. The one or more third rows of the LDPC base 

matrix are the same as the one or more third rows of the storage matrix. 

[0007] That the one or more third rows of the LDPC base matrix are the same as the one or 

more third rows of the storage matrix may be understood as that a connection relationship, 

an edge, or a non-zero element in the one or more third rows of the LDPC base matrix is the 5 

same as a connection relationship, an edge, or a non-zero element in the one or more third 

rows of the storage matrix, and a shifting value of the non-zero element in the one or more 

third rows of the LDPC base matrix is the same as a shifting value of the non-zero element 

in the one or more third rows of the storage matrix. 

[0008] In the foregoing method, the LDPC base matrix may be obtained based on the storage 10 

matrix and the indication information. The indication information includes two types of 

information. One type of information indicates one or more row pairs. Two rows 

corresponding to each row pair are two rows in which shifting values of non-zero elements 

have a correspondence. The other type of information indicates one or more rows. Therefore, 

the indication information can indicate two different low-code-rate extension manners 15 

through the two types of information. In other words, in a process of obtaining the LDPC 

base matrix, there are two low-code-rate extension manners, and which of the two manners 

is used for an extension can be determined through the indication information. In this way, 

in a process of obtaining the LDPC base matrix through low-code-rate extension, in 

comparison with a process in which only one low-code-rate extension manner is used, low-20 

code-rate extension in the foregoing method is more flexible, to help obtain an LDPC base 

matrix with better performance. 

[0009] With reference to the first aspect, in some implementations of the first aspect, a row 

that is of the LDPC base matrix and that corresponds to the first row is the same as the first 

row; and a row that is of the LDPC base matrix and that corresponds to the second row is 25 

obtained by performing elimination on the second row with the first row. 

[0010] In this way, after the row that is of the LDPC base matrix and that corresponds to the 

first row is extended, a column weight of a non-extended column of the LDPC base matrix 

does not change. An overall edge density of the LDPC base matrix can be reduced based on 

this extension manner (also referred to as split extension). A row that is of the LDPC base 30 

matrix and that corresponds to the third row indicated by the second information is the same 

as the third row of the storage matrix. The overall edge density of the LDPC base matrix can 

be increased based on this extension manner (also referred to as conventional extension). 

Therefore, the overall edge density of the LDPC base matrix can be increased through 

conventional extension and reduced through split extension. This helps maintain an optimal 35 
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edge density of the LDPC base matrix during low-code-rate extension, to improve 

performance of the LDPC code. 

[0011] With reference to any one of the first aspect or the implementations of the first aspect, 

in some other implementations of the first aspect, the storage matrix is obtained based on a 

first table, a second table, and a third table. The first table includes a connection relationship 5 

between a variable node and a check node of the storage matrix. The second table includes 

a shifting value of a non-zero element in a core matrix of the storage matrix. The third table 

includes a shifting value of a non-zero element in the one or more third rows. 

[0012] In the foregoing method, only the shifting value of the non-zero element in the core 

matrix of the storage matrix and the shifting value of the non-zero element in the one or 10 

more third rows may be stored, to help reduce occupied storage space. 

[0013] With reference to any one of the first aspect or the implementations of the first aspect, 

in some other implementations of the first aspect, a form used for the indication information 

includes at least one of an indication sequence, a mapping table, or a mapping pair. 

[0014] With reference to any one of the first aspect or the implementations of the first aspect, 15 

in some other implementations of the first aspect, the indication information is in a form of 

an indication sequence. A length of the indication sequence is equal to a quantity of rows of 

the LDPC base matrix. The first information includes a row number of a second row in each 

of the one or more row pairs. A row number of a first row in the row pair is a position of the 

row number of the second row in the row pair in the indication sequence. The position of 20 

the row number of the second row in the row pair in the indication sequence is greater than 

the row number of the first row in the row pair. The second information includes one or 

more first characters. Positions of the one or more first characters in the indication sequence 

correspond to row numbers of the one or more third rows. 

[0015] With reference to any one of the first aspect or the implementations of the first aspect, 25 

in some other implementations of the first aspect, the first character is a value other than a 

row number of the storage matrix. The first character is set to the value other than the row 

number of the storage matrix, so that the first character can be well distinguished from the 

row number in the first information. 

[0016] With reference to any one of the first aspect or the implementations of the first aspect, 30 

in some other implementations of the first aspect, the second information includes a plurality 

of first characters, and values of the plurality of first characters are the same. 

[0017] Optionally, some or all of a plurality of third rows corresponding to the plurality of first 

characters are pairwise orthogonal. 

[0018] With reference to any one of the first aspect or the implementations of the first aspect, 35 



4 

in some other implementations of the first aspect, the second information includes a plurality 

of first characters, the plurality of first characters include at least two types of values, and 

third rows corresponding to first characters with a same value are pairwise orthogonal. 

[0019] Setting the third rows corresponding to the first characters with the same value to be 

pairwise orthogonal helps slow down an increase in a quantity of equivalent decoded rows. 5 

[0020] With reference to any one of the first aspect or the implementations of the first aspect, 

in some other implementations of the first aspect, the indication sequence sequentially 

includes a first segment, a second segment, a third segment, and a fourth segment. The first 

segment corresponds to the core matrix of the storage matrix. The first segment consists of 

one or more first row numbers or one or more second characters. The second segment 10 

consists of one or more third characters. The third segment consists of one or more second 

row numbers. The fourth segment is formed by interleaving one or more fourth characters 

and one or more third row numbers. The row number in the first information sequentially 

includes the one or more first row numbers, the one or more second row numbers, and the 

one or more third row numbers. The one or more first characters sequentially include the 15 

one or more second characters, the one or more third characters, and the one or more fourth 

characters. 

[0021] Based on the foregoing indication sequence, it is helpful to ensure that the optimal edge 

density is maintained during each extension. 

[0022] With reference to any one of the first aspect or the implementations of the first aspect, 20 

in some other implementations of the first aspect, when the first segment consists of the one 

or more first row numbers, the one or more second row numbers include at least one or all 

of the one or more first row numbers. 

[0023] With reference to any one of the first aspect or the implementations of the first aspect, 

in some other implementations of the first aspect, the one or more third row numbers include 25 

at least one or all of row numbers of third rows corresponding to the one or more fourth 

characters. 

[0024] With reference to any one of the first aspect or the implementations of the first aspect, 

in some other implementations of the first aspect, a proportion of the fourth characters in the 

fourth segment increases as a code rate corresponding to the LDPC base matrix decreases. 30 

[0025] Based on the foregoing method, it is helpful to support a lower code rate. 

[0026] With reference to any one of the first aspect or the implementations of the first aspect, 

in some other implementations of the first aspect, an ith position of the indication sequence 

is the first character. A quantity of pairwise orthogonal third rows in first i rows of the 

storage matrix is less than or equal to a sum of 1 and a maximum quantity of splitting times 35 
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of (i – 1) rows corresponding to first (i – 1) positions of the indication sequence. i is an 

integer greater than 1. A quantity of splitting times of a row is a total quantity of splitting 

times of the row and a row generated by splitting the row. The row generated by splitting 

the row includes a row directly or indirectly generated by splitting the row. 

[0027] For example, if a row #3 is split to generate rows #5 and #9, the row #5 is split to 5 

generate a row #7, and the row #7 is split to generate a row #19, the rows #5 and #9 are rows 

directly obtained by splitting the row #3, the rows #7 and #19 are rows indirectly obtained 

by splitting the row #3, a quantity of splitting times of the row #3 is 4, a quantity of splitting 

times of the row #5 is 2, a quantity of splitting times of the row #7 is 1, and quantities of 

splitting times of the rows #9 and #19 are 0. 10 

[0028] Based on the foregoing method, the quantity of equivalent decoded rows can slowly 

increase as the code rate of the LDPC base matrix decreases, leading to as little additional 

hardware complexity as possible. 

[0029] With reference to any one of the first aspect or the implementations of the first aspect, 

in some other implementations of the first aspect, the storage matrix is an M × N matrix. 15 

The storage matrix includes a submatrix A1, a submatrix B1, a submatrix C1, a submatrix 

D1, and a submatrix E1. The submatrix A1 is 1st to m1
th rows and 1st to n1

th columns of the 

storage matrix. The submatrix B1 is the 1st to m1
th rows and (n1 + 1)th to n2

th columns of the 

storage matrix. The submatrix C1 is the 1st to m1
th rows and (n2 + 1)th to Nth columns of the 

storage matrix. The submatrix D1 is (m1 + 1)th to Mth rows and the 1st to n2
th columns of the 20 

storage matrix. The submatrix E1 is the (m1 + 1)th to Mth rows and the (n2 + 1)th to Nth

columns of the storage matrix. That the shifting value of the non-zero element in the first 

row corresponds to the shifting value of the non-zero element in the second row includes: 

shifting values of non-zero elements in first n2 elements of the first row correspond to 

shifting values of non-zero elements in first n2 elements of the second row. The first n225 

elements of the second row are rows in a matrix formed by the submatrix A1 and the 

submatrix B1 or rows in the submatrix D1. 

[0030] With reference to any one of the first aspect or the implementations of the first aspect, 

in some other implementations of the first aspect, that the shifting values of the non-zero 

elements in the first n2 elements of the first row correspond to the shifting values of the non-30 

zero elements in the first n2 elements of the second row includes: the shifting values of the 

non-zero elements in the first n2 elements of the first row are properly included in the shifting 

values of the non-zero elements in the first n2 elements of the second row; or sums of a fixed 

value and the shifting values of the non-zero elements in the first n2 elements of the first row 

are properly included in the shifting values of the non-zero elements in the first n2 elements 35 
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of the second row. 

[0031] With reference to any one of the first aspect or the implementations of the first aspect, 

in some other implementations of the first aspect, the submatrix E1 is a lower triangular 

matrix. 

[0032] With reference to any one of the first aspect or the implementations of the first aspect, 5 

in some other implementations of the first aspect, a sum of column weights of a core part of 

the LDPC base matrix is less than a sum of column weights of a part that is of the storage 

matrix and that corresponds to the core part of the LDPC base matrix; and/or a sum of 

column weights of an extended part of the LDPC base matrix is greater than a sum of column 

weights of a part that is of the storage matrix and that corresponds to the extended part of 10 

the LDPC base matrix. 

[0033] With reference to any one of the first aspect or the implementations of the first aspect, 

in some other implementations of the first aspect, the LDPC base matrix is an X × Y matrix. 

The LDPC base matrix includes a submatrix A2, a submatrix B2, a submatrix C2, a 

submatrix D2, and a submatrix E2. The submatrix A2 is 1st to x1
th rows and 1st to y1

th columns 15 

of the LDPC base matrix. The submatrix B2 is the 1st to x1
th rows and (y1 + 1)th to y2

th

columns of the LDPC base matrix. The submatrix C2 is the 1st to x1
th rows and (y2 + 1)th to 

Yth columns of the LDPC base matrix. The submatrix D2 is (x1 + 1)th to Xth rows and the 1st

to y2
th columns of the LDPC base matrix. The submatrix E2 is the (x1 + 1)th to Xth rows and 

the (y2 + 1)th to Yth columns of the LDPC base matrix. 1 ≤ x1 ≤ X. 1 ≤ y1 ≤ y2 ≤ Y. x1, X, y1, 20 

y2, and Y are integers. An element on a diagonal of the submatrix E2 is a non-zero element. 

The submatrix E2 includes a non-zero element above its diagonal, and/or the submatrix E2 

includes a non-zero element below its diagonal. The submatrix C2 includes a non-zero 

element. 

[0034] Based on the foregoing method, the submatrix C2 includes a non-zero element. This 25 

helps avoid an error floor caused by a small degree of an extended node (namely, column 

weight of an extended column). Further, when the submatrix E2 also includes a non-zero 

element above its diagonal, the error floor caused by the small degree of the extended node 

can be further avoided. 

[0035] With reference to any one of the first aspect or the implementations of the first aspect, 30 

in some other implementations of the first aspect, the method further includes: reading the 

indication information whose length is R based on a code length corresponding to the LDPC 

base matrix, a quantity of information bits corresponding to the LDPC base matrix, a 

quantity of punctured information columns, and a quantity of information columns in the 

LDPC base matrix; and obtaining the LDPC base matrix based on the storage matrix and 35 
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the indication information. R is a minimum integer that meets a condition 𝑅𝑍𝑐 ≥

𝑁0 − 𝐾0 + 𝐾1. Zc is a lifting value. Zc is minimum Zc that meets a condition KZc ≥ K0 in 

a Zc list. N0 is the code length corresponding to the LDPC base matrix. K0 is the quantity of 

information bits corresponding to the LDPC base matrix. K is the quantity of information 

columns in the LDPC base matrix. 𝐾1 is the quantity of punctured information columns. 5 

[0036] According to a second aspect, an LDPC code–based communication method is 

provided. The method may be performed by a receive end, or a module or unit (for example, 

a chip) in the receive end, hereinafter collectively referred to as the receive end for ease of 

description. Optionally, the receive end may be a terminal or a network device. 

[0037] For technical effects of the method shown in the second aspect and the possible 10 

implementations of the second aspect, refer to the first aspect and the possible 

implementations of the first aspect. Details are not described again. 

[0038] The method includes: receiving an LDPC coding bit sequence from a transmit end; and 

decoding the LDPC coding bit sequence based on an LDPC base matrix. The LDPC base 

matrix is obtained based on a storage matrix and indication information. The indication 15 

information includes first information and second information. The first information 

indicates one or more row pairs. Each of the one or more row pairs corresponds to two rows 

of the storage matrix. A shifting value of a non-zero element in a first row of the two rows 

corresponds to a shifting value of a non-zero element in a second row of the two rows. The 

second information indicates one or more third rows. The one or more third rows of the 20 

LDPC base matrix are the same as the one or more third rows of the storage matrix. 

[0039] With reference to the second aspect, in some implementations of the second aspect, a 

row that is of the LDPC base matrix and that corresponds to the first row is the same as the 

first row; and a row that is of the LDPC base matrix and that corresponds to the second row 

is obtained by performing elimination on the second row with the first row. 25 

[0040] With reference to any one of the second aspect or the implementations of the second 

aspect, in some other implementations of the second aspect, the storage matrix is obtained 

based on a first table, a second table, and a third table. The first table includes a connection 

relationship between a variable node and a check node of the storage matrix. The second 

table includes a shifting value of a non-zero element in a core matrix of the storage matrix. 30 

The third table includes a shifting value of a non-zero element in the one or more third rows. 

[0041] With reference to any one of the second aspect or the implementations of the second 

aspect, in some other implementations of the second aspect, a form used for the indication 

information includes at least one of an indication sequence, a mapping table, or a mapping 

pair. 35 
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[0042] With reference to any one of the second aspect or the implementations of the second 

aspect, in some other implementations of the second aspect, the indication information is in 

a form of an indication sequence. A length of the indication sequence is equal to a quantity 

of rows of the LDPC base matrix. The first information includes a row number of a second 

row in each of the one or more row pairs. A row number of a first row in the row pair is a 5 

position of the row number of the second row in the row pair in the indication sequence. The 

position of the row number of the second row in the row pair in the indication sequence is 

greater than the row number of the first row in the row pair. The second information includes 

one or more first characters. Positions of the one or more first characters in the indication 

sequence correspond to row numbers of the one or more third rows. 10 

[0043] With reference to any one of the second aspect or the implementations of the second 

aspect, in some other implementations of the second aspect, the first character is a value 

other than a row number of the storage matrix. 

[0044] With reference to any one of the second aspect or the implementations of the second 

aspect, in some other implementations of the first aspect, the second information includes a 15 

plurality of first characters, and values of the plurality of first characters are the same. 

[0045] Optionally, some or all of a plurality of third rows corresponding to the plurality of first 

characters are pairwise orthogonal. 

[0046] With reference to any one of the second aspect or the implementations of the second 

aspect, in some other implementations of the second aspect, the second information includes 20 

a plurality of first characters, the plurality of first characters include at least two types of 

values, and third rows corresponding to first characters with a same value are pairwise 

orthogonal. 

[0047] With reference to any one of the second aspect or the implementations of the second 

aspect, in some other implementations of the second aspect, the indication sequence 25 

sequentially includes a first segment, a second segment, a third segment, and a fourth 

segment. The first segment corresponds to the core matrix of the storage matrix. The first 

segment consists of one or more first row numbers or one or more second characters. The 

second segment consists of one or more third characters. The third segment consists of one 

or more second row numbers. The fourth segment is formed by interleaving one or more 30 

fourth characters and one or more third row numbers. The row number in the first 

information sequentially includes the one or more first row numbers, the one or more second 

row numbers, and the one or more third row numbers. The one or more first characters 

sequentially include the one or more second characters, the one or more third characters, 

and the one or more fourth characters. 35 
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[0048] With reference to any one of the second aspect or the implementations of the second 

aspect, in some other implementations of the first aspect, when the first segment consists of 

the one or more first row numbers, the one or more second row numbers include at least one 

or all of the one or more first row numbers. 

[0049] With reference to any one of the second aspect or the implementations of the second 5 

aspect, in some other implementations of the first aspect, the one or more third row numbers 

include at least one or all of row numbers of third rows corresponding to the one or more 

fourth characters. 

[0050] With reference to any one of the second aspect or the implementations of the second 

aspect, in some other implementations of the second aspect, a proportion of the fourth 10 

characters in the fourth segment increases as a code rate corresponding to the LDPC base 

matrix decreases. 

[0051] With reference to any one of the second aspect or the implementations of the second 

aspect, in some other implementations of the second aspect, an ith position of the indication 

sequence is the first character. A quantity of pairwise orthogonal third rows in first i rows 15 

of the storage matrix is less than or equal to a sum of 1 and a maximum quantity of splitting 

times of (i – 1) rows corresponding to first (i – 1) positions of the indication sequence. i is 

an integer greater than 1. A quantity of splitting times of a row is a total quantity of splitting 

times of the row and a row generated by splitting the row. The row generated by splitting 

the row includes a row directly or indirectly generated by splitting the row. 20 

[0052] With reference to any one of the second aspect or the implementations of the second 

aspect, in some other implementations of the second aspect, the storage matrix is an M × N 

matrix. The storage matrix includes a submatrix A1, a submatrix B1, a submatrix C1, a 

submatrix D1, and a submatrix E1. The submatrix A1 is 1st to m1
th rows and 1st to n1

th

columns of the storage matrix. The submatrix B1 is the 1st to m1
th rows and (n1 + 1)th to n2

th
25 

columns of the storage matrix. The submatrix C1 is the 1st to m1
th rows and (n2 + 1)th to Nth

columns of the storage matrix. The submatrix D1 is (m1 + 1)th to Mth rows and the 1st to n2
th

columns of the storage matrix. The submatrix E1 is the (m1 + 1)th to Mth rows and the (n2 + 

1)th to Nth columns of the storage matrix. That the shifting value of the non-zero element in 

the first row corresponds to the shifting value of the non-zero element in the second row 30 

includes: shifting values of non-zero elements in first n2 elements of the first row correspond 

to shifting values of non-zero elements in first n2 elements of the second row. The first n2

elements of the second row are rows in a matrix formed by the submatrix A1 and the 

submatrix B1 or rows in the submatrix D1. 

[0053] With reference to any one of the second aspect or the implementations of the second 35 
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aspect, in some other implementations of the second aspect, that the shifting values of the 

non-zero elements in the first n2 elements of the first row correspond to the shifting values 

of the non-zero elements in the first n2 elements of the second row includes: the shifting 

values of the non-zero elements in the first n2 elements of the first row are properly included 

in the shifting values of the non-zero elements in the first n2 elements of the second row; or 5 

sums of a fixed value and the shifting values of the non-zero elements in the first n2 elements 

of the first row are properly included in the shifting values of the non-zero elements in the 

first n2 elements of the second row. 

[0054] With reference to any one of the second aspect or the implementations of the second 

aspect, in some other implementations of the second aspect, the submatrix E1 is a lower 10 

triangular matrix. 

[0055] With reference to any one of the second aspect or the implementations of the second 

aspect, in some other implementations of the second aspect, a sum of column weights of a 

core part of the LDPC base matrix is less than a sum of column weights of a part that is of 

the storage matrix and that corresponds to the core part of the LDPC base matrix; and/or a 15 

sum of column weights of an extended part of the LDPC base matrix is greater than a sum 

of column weights of a part that is of the storage matrix and that corresponds to the extended 

part of the LDPC base matrix. 

[0056] With reference to any one of the second aspect or the implementations of the second 

aspect, in some other implementations of the second aspect, the LDPC base matrix is an X 20 

× Y matrix. The LDPC base matrix includes a submatrix A2, a submatrix B2, a submatrix 

C2, a submatrix D2, and a submatrix E2. The submatrix A2 is 1st to x1
th rows and 1st to y1

th

columns of the LDPC base matrix. The submatrix B2 is the 1st to x1
th rows and (y1 + 1)th to 

y2
th columns of the LDPC base matrix. The submatrix C2 is the 1st to x1

th rows and (y2 + 1)th

to Yth columns of the LDPC base matrix. The submatrix D2 is (x1 + 1)th to Xth rows and the 25 

1st to y2
th columns of the LDPC base matrix. The submatrix E2 is the (x1 + 1)th to Xth rows 

and the (y2 + 1)th to Yth columns of the LDPC base matrix. 1 ≤ x1 ≤ X. 1 ≤ y1 ≤ y2 ≤ Y. x1, 

X, y1, y2, and Y are integers. An element on a diagonal of the submatrix E2 is a non-zero 

element. The submatrix E2 includes a non-zero element above its diagonal, and/or the 

submatrix E2 includes a non-zero element below its diagonal. The submatrix C2 includes a 30 

non-zero element. 

[0057] With reference to any one of the second aspect or the implementations of the second 

aspect, in some other implementations of the second aspect, the method further includes: 

reading the indication information whose length is R based on a code length corresponding 

to the LDPC base matrix, a quantity of information bits corresponding to the LDPC base 35 
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matrix, a quantity of punctured information columns, and a quantity of information columns 

in the LDPC base matrix; and obtaining the LDPC base matrix based on the storage matrix 

and the indication information. R is a minimum integer that meets a condition 𝑅𝑍𝑐 ≥

𝑁0 − 𝐾0 + 𝐾1. Zc is a lifting value. Zc is minimum Zc that meets a condition KZc ≥ K0 in 

a Zc list. N0 is the code length corresponding to the LDPC base matrix. K0 is the quantity of 5 

information bits corresponding to the LDPC base matrix. K is the quantity of information 

columns in the LDPC base matrix. 𝐾1 is the quantity of punctured information columns. 

[0058] According to a third aspect, a communication apparatus is provided. The apparatus is 

configured to perform the method provided in any one of the foregoing aspects or the 

implementations of the foregoing aspects. Specifically, the apparatus may include a unit 10 

and/or a module configured to perform the method provided in any one of the foregoing 

aspects or the implementations of the foregoing aspects, for example, a processing unit 

and/or a communication unit. 

[0059] In an implementation, the apparatus is a transmit end or a receive end. When the 

apparatus is the transmit end or the receive end, the communication unit may be a transceiver, 15 

an input/output interface, or a communication interface; and the processing unit may be at 

least one processor. Optionally, the transceiver is a transceiver circuit. Optionally, the 

input/output interface is an input/output circuit. 

[0060] In another implementation, the apparatus is a chip, a chip system, or a circuit used at a 

transmit end or a receive end. When the apparatus is the chip, the chip system, or the circuit 20 

used at the transmit end or the receive end, the communication unit may be an input/output 

interface, an interface circuit, an output circuit, an input circuit, a pin, a related circuit, or 

the like on the chip, the chip system, or the circuit; and the processing unit may be at least 

one processor, processing circuit, logic circuit, or the like. 

[0061] According to a fourth aspect, a communication apparatus is provided. The apparatus 25 

includes: a memory, configured to store a program; and at least one processor, configured 

to execute a computer program or instructions stored in the memory, to perform the method 

provided in any one of the foregoing aspects or the implementations of the foregoing aspects. 

[0062] In an implementation, the apparatus is a transmit end or a receive end. 

[0063] In another implementation, the apparatus is a chip, a chip system, or a circuit used at a 30 

transmit end or a receive end. 

[0064] According to a fifth aspect, a communication apparatus is provided. The apparatus 

includes at least one processor and a communication interface. The at least one processor is 

configured to obtain, through the communication interface, a computer program or 

instructions stored in a memory, to perform the method provided in any one of the foregoing 35 
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aspects or the implementations of the foregoing aspects. The communication interface may 

be implemented by hardware or software. 

[0065] In an implementation, the apparatus further includes the memory. 

[0066] According to a sixth aspect, a processor is provided, and is configured to perform the 

methods provided in the foregoing aspects. 5 

[0067] Unless otherwise specified, or if operations such as sending and obtaining/receiving 

related to the processor do not conflict with actual functions or internal logic in related 

descriptions, the operations may be understood as operations such as output, receiving, and 

input of the processor, or may be understood as operations such as sending and receiving 

performed by a radio frequency circuit and an antenna. This is not limited in this application. 10 

[0068] According to a seventh aspect, a computer-readable storage medium is provided. The 

computer-readable medium stores program code to be executed by a device. The program 

code is used to perform the method provided in any one of the foregoing aspects or the 

implementations of the foregoing aspects. 

[0069] According to an eighth aspect, a computer program product including instructions is 15 

provided. When the computer program product runs on a computer, the computer is enabled 

to perform the method provided in any one of the foregoing aspects or the implementations 

of the foregoing aspects. 

[0070] According to a ninth aspect, a chip is provided. The chip includes a processor and a 

communication interface. The processor reads, through the communication interface, 20 

instructions stored in a memory, to perform the method provided in any one of the foregoing 

aspects or the implementations of the foregoing aspects. The communication interface may 

be implemented by hardware or software. 

[0071] Optionally, in an implementation, the chip further includes the memory. The memory 

stores a computer program or the instructions. The processor is configured to execute the 25 

computer program or the instructions stored in the memory. When the computer program is 

executed or the instructions are executed, the processor is configured to perform the method 

provided in any one of the foregoing aspects or the implementations of the foregoing aspects. 

[0072] When the method provided in this application is performed by the chip, a quantity of 

chips that specifically implement the method of this application is not limited in this 30 

application. For example, the method may be performed by one chip, or may be performed 

by two or more chips. In addition, when there are two or more chips that implement the 

method of this application, a chip vendor is not limited. The chips may be from a same 

vendor or from different vendors. 

[0073] According to a tenth aspect, a communication system is provided, and includes the 35 
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foregoing transmit end and/or receive end. 

[0074] According to an eleventh aspect, a computer program is provided. The computer 

program, when run on a computer, enables the method provided in any one of the foregoing 

aspects or the implementations of the foregoing aspects to be performed. 

BRIEF DESCRIPTION OF DRAWINGS 5 

[0075] FIG. 1 is a diagram of a communication scenario to which an embodiment of this 

application is applicable; 

[0076] FIG. 2 is a diagram of a check matrix H of LDPC; 

[0077] FIG. 3 is a Tanner graph of a check matrix H of LDPC; 

[0078] FIG. 4 is a diagram of a structure of a parity-check matrix of 5G NR LDPC; 10 

[0079] FIG. 5 is a diagram of an information transmission procedure; 

[0080] FIG. 6 is a schematic flowchart of an LDPC code–based communication method 600 

according to this application; 

[0081] FIG. 7 is a diagram of extension manners according to this application; 

[0082] FIG. 8 is a diagram of column weight distribution of a storage matrix according to this 15 

application; 

[0083] FIG. 9 shows an example of content stored at a transmit end; 

[0084] FIG. 10 shows two examples of indication sequences according to this application; 

[0085] FIG. 11 is a schematic flowchart of an LDPC code–based communication method 1100 

according to this application; 20 

[0086] FIG. 12 shows a simulation result of a quantity of equivalent decoded rows of an LDPC 

code according to an embodiment of this application; 

[0087] FIG. 13 shows a simulation result of an average quantity of decoding iterations of an 

LDPC code according to an embodiment of this application; 

[0088] FIG. 14 shows a simulation result of an aligned quantity of equivalent decoded rows of 25 

an LDPC code according to an embodiment of this application; 

[0089] FIG. 15 shows a simulation result of an error floor of an LDPC code according to an 

embodiment of this application; 

[0090] FIG. 16 shows a simulation result of performance of an LDPC code in low-bit 

quantization according to an embodiment of this application; 30 

[0091] FIG. 17 is a diagram of a structure of an apparatus according to an embodiment of this 

application; and 

[0092] FIG. 18 is a diagram of another structure of an apparatus according to an embodiment 
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of this application. 

DESCRIPTION OF EMBODIMENTS 

[0093] For ease of understanding of embodiments of this application, before embodiments of 

this application are described, the following descriptions are first provided. 

[0094] In this application, "indicating" or "indicate" may include a direct indication and an 5 

indirect indication, or "indicating" or "indicate" may be an explicit indication and/or an 

implicit indication. For example, when a piece of indication information is described as 

indicating information I, the indication information may directly indicate I or indirectly 

indicate I, but it does not necessarily indicate that the indication information carries I. For 

another example, the implicit indication may be based on a location and/or a resource used 10 

for transmission; and the explicit indication may be based on one or more parameters, and/or 

one or more indexes, and/or one or more bit patterns represented by the explicit indication. 

[0095] Definitions listed for many features in this application are merely used to explain 

functions of the features by using examples. For detailed content of the definitions, refer to 

the conventional technology. 15 

[0096] In the following embodiments, first, second, third, fourth, and various numbers are 

merely used for differentiation for ease of description, but are not used to limit the scope of 

embodiments of this application. For example, the numbers are used to differentiate between 

different characters, different information, and the like. 

[0097] "Predefinition" may be implemented by pre-storing corresponding code or a 20 

corresponding table in a device, or may be implemented in another manner that may be used 

for indicating related information. A specific implementation of "predefinition" is not 

limited in this application. "Storing" may be storage in one or more memories. A type of the 

memory may be a storage medium in any form. This is not limited in this application. 

[0098] A "protocol" in embodiments of this application may be a standard protocol in the 25 

communication field, for example, may include a long term evolution (long term evolution, 

LTE) protocol, a new radio (new radio, NR) protocol, and a related protocol applied to a 

future communication system. This is not limited in this application. 

[0099] Each aspect, embodiment, or feature is presented in this application with reference to 

a system including a plurality of devices, components, modules, and the like. It should be 30 

appreciated and understood that each system may include another device, component, 

module, and the like, and/or may not include all devices, components, modules, and the like 

discussed with reference to the accompanying drawings. In addition, a combination of these 
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solutions may be used. 

[0100] In embodiments of this application, words such as "example", "for example", and "in 

an (another) example" are used to represent giving an example, an illustration, or a 

description. Any embodiment or design scheme described as an "example" in this 

application should not be explained as being more preferred or having more advantages than 5 

another embodiment or design scheme. Exactly, the term "example" is for presenting a 

concept in a specific manner. 

[0101] The terms "include", "comprise", "have", and their variants all mean "include but are 

not limited to", unless otherwise specifically emphasized in another manner. 

[0102] "At least one" means one or more, and "a plurality of" means two or more. The term 10 

"and/or" describes an association relationship between associated objects, and represents 

that three relationships may exist. For example, A and/or B may represent the following 

cases: Only A exists, both A and B exist, and only B exists, where A and B may be singular 

or plural. The character "/" generally indicates an "or" relationship between associated 

objects. "At least one of the following items (pieces)" or a similar expression thereof 15 

indicates any combination of these items, including a single item (piece) or any combination 

of a plurality of items (pieces). For example, at least one of a, b, and c may indicate a, b, c, 

a and b, a and c, b and c, or a, b, and c. Each of a, b, and c may be in a singular form or a 

plural form. 

[0103] In embodiments of this application, related descriptions about sending a message, 20 

information, or data by a network element A to a network element B, and receiving the 

message, the information, or the data by the network element B from the network element 

A are intended to describe a network element to which the message, the information, or the 

data is to be sent. Whether the message, the information, or the data is directly sent or 

indirectly sent through another network element is not limited. 25 

[0104] In embodiments of this application, descriptions such as "when", "in a case", and "if" 

all mean that a device performs corresponding processing in a specific objective situation, 

but are not intended to limit time, do not require that the device has a determining action 

during implementation, and do not mean any other limitation. 

[0105] The technical solutions in embodiments of this application are applicable to various 30 

communication systems, including but not limited to a 5th generation (5th generation, 5G) 

system or an NR system, an LTE system, a long term evolution-advanced (long term 

evolution-advanced, LTE-A) system, an LTE frequency division duplex (frequency division 

duplex, FDD) system, an LTE time division duplex (time division duplex, TDD) system, 

and the like. The technical solutions are further applicable to a future communication system, 35 
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for example, a 6th generation mobile communication system. In addition, the technical 

solutions are further applicable to device to device (device to device, D2D) communication, 

vehicle-to-everything (vehicle-to-everything, V2X) communication, machine to machine 

(machine to machine, M2M) communication, machine type communication (machine type 

communication, MTC), an internet of things (internet of things, IoT) communication system, 5 

or another communication system. In addition, the technical solutions may be further 

extended to a similar wireless communication system, for example, a communication system 

related to wireless fidelity (wireless fidelity, Wi-Fi), worldwide interoperability for 

microwave access (worldwide interoperability for microwave access, WiMAX), and the 3rd 

generation partnership project (3rd generation partnership project, 3GPP). This is not limited. 10 

[0106] The communication system applicable to this application may include one or more 

transmit ends and one or more receive ends. Optionally, one of the transmit end and the 

receive end may be a terminal, and the other may be a network device. Optionally, both the 

transmit end and the receive end may be terminals. Optionally, both the transmit end and the 

receive end may be network devices. 15 

[0107] For example, FIG. 1 is a diagram of a communication scenario to which an embodiment 

of this application is applicable. 

[0108] As shown in FIG. 1, this embodiment of this application is applicable to uplink data 

transmission and is also applicable to downlink data transmission. In FIG. 1, only uplink 

data transmission or downlink data transmission between one network device and two 20 

terminals (for example, a terminal 1 and a terminal 2) is used as an example. In uplink data 

transmission, the transmit end in this specification is a terminal, and the receive end is a 

network device. In downlink data transmission, the transmit end is a network device, and 

the receive end is a terminal. In addition, applicability of embodiments of this application in 

another communication scenario is not limited. For example, embodiments of this 25 

application may also be applied to sidelink communication. 

[0109] The terminal in this application may also be referred to as user equipment (user 

equipment, UE), an access terminal, a subscriber unit, a subscriber station, a mobile station, 

a mobile terminal (mobile terminal, MT), a remote station, a remote terminal, a mobile 

device, a user terminal, a terminal device, an uncrewed aerial vehicle, a wireless 30 

communication device, a user agent, or a user apparatus. The terminal device in 

embodiments of this application may be a device that provides voice and/or data 

connectivity for a user, and may be configured to connect a person, an object, and a machine, 

for example, a handheld device or a vehicle-mounted device having a wireless connection 

function. The terminal device in embodiments of this application may be a mobile phone 35 
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(mobile phone), a tablet computer (pad), a notebook computer, a palmtop computer, a mobile 

internet device (mobile internet device, MID), a wearable device, a virtual reality (virtual 

reality, VR) device, an augmented reality (augmented reality, AR) device, a wireless 

terminal in industrial control (industrial control), a wireless terminal in self-driving (self-

driving), a wireless terminal in remote medical surgery (remote medical surgery), a wireless 5 

terminal in a smart grid (smart grid), a wireless terminal in transportation safety 

(transportation safety), a wireless terminal in a smart city (smart city), a wireless terminal in 

a smart home (smart home), or the like. 

[0110] The network device in this application may be a device having a wireless transceiver 

function. The network device may be a device that provides a wireless communication 10 

function service, is usually located on a network side, and includes but is not limited to a 

next generation NodeB (gNodeB, gNB) in a 5G system, a base station in a 6th generation 

mobile communication system, a base station in a future mobile communication system, an 

access node in a wireless fidelity (wireless fidelity, Wi-Fi) system, an evolved NodeB 

(evolved NodeB, eNB) in a long term evolution (long term evolution, LTE) system, a radio 15 

network controller (radio network controller, RNC), a NodeB (NodeB, NB), a base station 

controller (base station controller, BSC), a home base station (for example, a home evolved 

NodeB, or a home NodeB, HNB), a baseband unit (baseband unit, BBU), a transmission 

reception point (transmission reception point, TRP), a transmission point (transmitting point, 

TP), a base transceiver station (base transceiver station, BTS), a satellite, an uncrewed aerial 20 

vehicle, and the like. In a network structure, the network device may include a central unit 

(central unit, CU) node or a distributed unit (distributed unit, DU) node; or may be a RAN 

device including a CU node and a DU node, or a RAN device including a CU-control plane 

node, a CU-user plane node, and a DU node. Alternatively, the network device may be a 

radio controller, a relay station, a vehicle-mounted device, a wearable device, and the like 25 

in a cloud radio access network (cloud radio access network, CRAN) scenario. In addition, 

the base station may be a macro base station, a micro base station, a relay node, a donor 

node, or a combination thereof. The base station may alternatively be a communication 

module, modem, or chip disposed in the foregoing device or apparatus. The base station may 

alternatively be a mobile switching center, a device that bears a base station function in D2D, 30 

V2X, and M2M communication, a network side device in a 6G network, a device that bears 

a base station function in a future communication system, or the like. The base station may 

support networks of a same access technology or different access technologies. This is not 

limited. 

[0111] It should be noted that an apparatus configured to implement a function of the terminal 35 
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or the network device in this application may be a terminal or a network device, or may be 

an apparatus, for example, a chip system or a chip, that can support the terminal or the 

network device in implementing the function. The apparatus may be mounted in the terminal 

or the network device. In embodiments of this application, the chip system may include a 

chip, or may include a chip and another discrete device. 5 

[0112] It should be further noted that in some embodiments of this specification, a 5G system 

is used as an example to describe specific solution details. It may be understood that when 

the solution is applied to another communication system, for example, an LTE system or a 

future communication system, messages, channels, information, or the like in the solution 

may be replaced with messages, channels, information, or the like that can implement 10 

corresponding functions in the another communication system. This is not limited in this 

application. 

[0113] For ease of understanding the solutions in this application, terms in this application are 

first described. 

[0114] 1. LDPC code 15 

[0115] The LDPC code is a linear block code, and a check matrix of the LDPC code is a sparse 

matrix. In the check matrix of the LDPC code, a quantity of zero elements is far greater than 

a quantity of non-zero elements. Alternatively, a row weight and a column weight of the 

check matrix are much less than a code length of the LDPC code. An LDPC code whose 

information bit sequence length is equal to k and whose code length is equal to n may be 20 

uniquely determined based on a check matrix of the LDPC code. 

[0116] In 1981, Tanner (Tanner) represented LDPC codewords in a graph. This graph now is 

referred to as a Tanner graph. The Tanner graph and a check matrix are in a one-to-one 

correspondence. The Tanner graph includes two types of vertices. One type of vertex 

indicates codeword bits and is referred to as a variable node. The other type of vertex is a 25 

check node and indicates a check constraint relationship. Each check node indicates one 

check constraint relationship. The following provides descriptions with reference to FIG. 2 

and FIG. 3. 

[0117] FIG. 2 is a diagram of a check matrix H of LDPC. 

[0118] In FIG. 3, {Vi} represents a variable node set, and {Ci} represents a check node set. In 30 

the check matrix H, each row indicates one check equation, each check equation corresponds 

to one check node, each column indicates one codeword bit, and each codeword bit 

corresponds to one variable node. In FIG. 1, there are eight variable nodes and four check 

nodes. If a codeword bit is included in a corresponding check equation, a variable node and 

a check node that are used are connected by using a connection line, to obtain a Tanner graph. 35 
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[0119] FIG. 3 is a Tanner graph of a check matrix H of LDPC. 

[0120] As shown in FIG. 3, the Tanner graph indicates the check matrix of the LDPC. For 

example, for the check matrix H with a size of m rows and n columns, the Tanner graph 

includes two types of nodes: n variable nodes and m check nodes. The n variable nodes 

respectively correspond to the n columns of the check matrix H, and the m check nodes 5 

respectively correspond to the m rows of the check matrix H. A cycle in the Tanner graph 

consists of connected vertices. The cycle uses one of the vertices as both a start point and an 

end point, and passes through each node only once. A length of the cycle is defined as a 

quantity of connection lines included in the cycle. A girth of a graph may also be referred to 

as a size of the graph, and is defined as a shortest cycle length in the graph. In FIG. 3, a girth 10 

is 6, as shown by a bold connection line in FIG. 3. The variable nodes in the Tanner graph 

each correspond to one column of the check matrix H, that is, correspond to each LDPC 

codeword bit. The check nodes in the Tanner graph each correspond to one row of the check 

matrix H, that is, correspond to LDPC parity bit. Whether there is a connection between the 

two types of nodes corresponds to a value of an element in the matrix H. If there is a 15 

connection between an ith check node and a jth variable node, it indicates that a value of an 

element (i, j) in the matrix H is 1. If there is no connection between them, the value of the 

element is 0. A connection line between a variable node and a check node may also be 

referred to as an edge. That there is a connection between a check node and a variable node 

may also be described as that there is a connection relationship between the check node and 20 

the variable node. 

[0121] In addition, in the Tanner graph, a cycle (cycle) is a closed loop formed by variable 

nodes, check nodes, and edges connected end to end. 

[0122] As described above, the LDPC code is a linear block code. In the linear block code, a 

to-be-encoded information sequence is divided into groups in a unit of k bits, and an encoder 25 

performs a linear operation on the k information bits to obtain m parity bits. Then, the k 

information bits are combined with the m parity bits to obtain a code group whose length is 

n = k + m. A mapping relationship between the k information bits and the code group whose 

length is n bits is usually represented by a corresponding check matrix H. An encoding 

sequence may be correspondingly generated based on the check matrix H to complete an 30 

encoding process. After the encoding sequence is transmitted through a channel, a receive 

end correspondingly decodes a received signal, to determine an original information bit. 

[0123] 2. QC-LDPC 

[0124] A quasi-cyclic low-density parity-check (quasi-cyclic low-density parity-check, QC-

LDPC) code is a type of structured LDPC code. Due to a unique structure of a check matrix 35 
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of the QC-LDPC code, a simple feedback shift register may be used during encoding, to 

reduce LDPC encoding complexity. An LDPC code with a large code length has an 

extremely large check matrix H. Therefore, H is usually represented by blocks: The 

complete check matrix H is considered to be generated from a plurality of Zc    Zc

submatrices. Specifically, the complete check matrix H may be represented by a base matrix 5 

Hb. Each element in Hb corresponds to one Zc   Zc submatrix. Each submatrix may be 

represented by a quantity of cyclic shift bits. Therefore, storage space needed by the 

complete check matrix H is greatly reduced. An element in the base matrix Hb may also be 

referred to as a quasi-cyclic (quasi-cyclic, QC) block. 

[0125] Based on the base matrix Hb and a lifting factor Zc, the base matrix Hb may be extended 10 

to the complete check matrix for encoding or decoding. Zc (lifting size) may also be referred 

to as a lifting factor, a lifting value, an extension value, an extension factor, a lifting size, or 

the like. "Lifting value" is used in this application. 

[0126] For example, the base matrix Hb of QC-LDPC is as follows: 

13 48 80 66 4 74 7 30 76 52 37 60 1 49 1 73 31 74 73 23 1 0 1 1

69 63 74 56 64 77 57 65 6 16 51 1 64 1 64 68 9 48 62 54 1 0 0 1

51 15 0 80 24 25 42 54 44 71 71 9 67 35 67 1 58 1 29 1 0 1 0 0

16 29 36 41 44 56 59 37 50 2

– – – –

– – – –

– – – –

4 1 65 4 65 4 52 1 4 1 73 1– – – – –1 1 0

 
 
 
 
 
 

15 

[0127] It can be learned that the base matrix Hb has a size of 4 rows and 24 columns. Each 

element in the base matrix Hb represents a square matrix with Zc = code length/24-order. An 

element 
c

i
ZP  represents a circulant permutation matrix. i represents a cyclic shift value. 0 ≤ 

i ≤ Zc – 1. i is an integer. In addition, in the base matrix Hb, "–1" represents an all-zero matrix, 

and "0" represents an identity matrix. 20 

[0128] For example, 
c

1
ZP  is as follows: 

c

1

0 1 0 ... 0

0 0 1 ... 0

=

0 0 0 ... 1

1 0 0 ... 0

ZP

 
 
 
 
 
 
  

M M M O M

[0129] It should be noted that a zero element in the base matrix Hb may alternatively be 

represented in a form other than "–1". For example, "-" or a null value is used to represent 

an all-zero matrix. 25 

[0130] 3. Basic structure of a base matrix 

[0131] A 5th generation (5th generation, 5G) NR LDPC code is used as an example. The 5G 

NR LDPC code uses a "Raptor-like (Raptor-like)" structure. Its parity-check matrix may be 
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gradually extended to a low code rate by using a core matrix (Kernel Matrix) with a high 

code rate. In this way, encoding at various code rates can be flexibly supported. 

[0132] FIG. 4 is a diagram of a structure of a parity-check matrix of 5G NR LDPC. As shown 

in FIG. 4, the parity-check matrix of 5G NR LDPC includes five parts: A, B, C, D, and E. A 

and B jointly form a high-code-rate core matrix, A corresponds to information bits (or 5 

referred to as information bits), and B is a square matrix and corresponds to high-code-rate 

parity bits (or referred to as parity bits). C is an all-zero matrix. E is an identity matrix and 

corresponds to a parity bit with a low extended code rate. D and E jointly form a single 

parity check relationship. 

[0133] 4. IR-HARQ 10 

[0134] In an incremental redundancy-hybrid automatic repeat request (incremental 

redundancy-hybrid automatic repeat request, IR-HARQ) mechanism, a transmit end sends 

information bits and some redundant bits during initial transmission, and sends additional 

redundant bits during retransmission. If decoding fails during the initial transmission, the 

transmit end retransmits more redundant bits, to decrease a code rate of a channel, so as to 15 

increase a decoding success rate. If the receive end still cannot correctly perform decoding 

based on redundant bits in a first retransmission, the transmit end performs retransmission 

again. As a quantity of retransmissions increases, redundant bits continuously increase, and 

a channel coding rate is continuously decreased, to achieve better decoding effects. 

[0135] The IR HARQ mechanism requires an LDPC encoding scheme compatible with a 20 

plurality of rates, so that a new incremental redundant bit can be introduced during 

retransmission. 

[0136] 4. 5G NR LDPC code 

[0137] A check matrix of the 5G NR LDPC code includes the following main features: 

[0138] (1) Large column weight and puncturing design 25 

[0139] The feature means that the check matrix of the 5G NR LDPC code has variable nodes 

with very large degrees. After encoding is completed, a transmit end may puncture columns 

corresponding to the variable nodes. In other words, the transmit end does not send the 

encoded columns corresponding to the variable nodes, and a receive end device sets log 

likelihood ratios (log likelihood ratios, LLRs) corresponding to the punctured columns to 0 30 

for decoding. 

[0140] (2) Raptor-like extended node structure design 

[0141] The feature means that an extended node of a check matrix of the 5G NR LDPC code 

has a single diagonal structure, to be specific, a degree of the extended node is 1, and the 

extended node appears only in one check equation. 35 
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[0142] (3) QC block structure 

[0143] The feature means that an actually used LDPC code is to extend a non-negative element 

in the base matrix Hb to a cyclic shift matrix by using a lifting value Zc. 

[0144] (4) Dense core region (core region) 

[0145] The check matrix of the 5G NR LDPC code has dense connections in 1st to 4th rows 5 

and 1st to 26th columns (relative to other positions). This part is referred to as a core matrix 

(Kernel Matrix). The core matrix has a high edge density, and a degree of a parity bit is not 

1. Each parity bit of a non-core matrix is a Raptor-like node, and has a degree of 1. 

[0146] The 5G NR LDPC code supports IR-HARQ. However, a high-code-rate part (namely, 

the core matrix) of the 5G NR LDPC code can support only parallel decoding of QC blocks 10 

and cannot support parallel decoding of whole rows. In addition, a low-code-rate part 

supports parallel decoding of whole rows. Consequently, computing units of the high- and 

low-code-rate parts may be unable to be balanced. For example, to support parallel decoding 

of QC blocks of the high-code-rate-part, many computing units are disposed for each row. 

When decoding is performed for the low-code-rate part, only parts of the computing units 15 

may be used, resulting in a large area waste of the computing units. In addition, a peak 

throughput of the 5G NR LDPC code cannot reach 100 Gbps, and a decoding latency is long. 

The 5G NR LDPC code has good ultimate performance, but its puncturing design causes 

slow convergence. To achieve the ultimate performance, a large quantity of iterations are 

needed, and there are a large quantity of equivalent decoded rows in an iteration. 20 

[0147] 5. 802.11ay LDPC code 

[0148] A check matrix of the 802.11ay LDPC code includes the following main features: 

[0149] (1) A check matrix is stored for each code rate, and there are only several specific code 

rates and code lengths. Flexible code rates and code lengths are not supported, a nesting 

feature is not supported, and IR-HARQ is not supported. 25 

[0150] (2) A low-code-rate check matrix is multi-row orthogonal, and row parallel decoding 

may be performed. 

[0151] (3) A QC block structure is the same as that of the 5G NR LDPC code. 

[0152] (4) A high-code-rate check matrix has a high edge density, and the low-code-rate check 

matrix has a low edge density. An overall edge density is high from the perspective of all 30 

check matrices. 

[0153] The 802.11ay LDPC code has a large limitation on a code rate, matrix storage is 

redundant, flexibility is poor, different code rates do not have a nesting property, and IR-

HARQ is not supported. Ultimate performance and a decoding threshold of the 802.11ay 

LDPC code are bad. 35 
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[0154] 6. Non-zero element and zero element 

[0155] In this application, a zero element in a check matrix indicates that there is no connection 

between a variable node and a check node. A non-zero element in a check matrix indicates 

that there is a connection between a variable node and a check node. 

[0156] Specific representation forms of the zero element and the non-zero element are not 5 

limited in this application. For example, in a base matrix Hb, a zero element may be 

represented by "–1" and a non-zero element may be represented by a "non-negative value". 

For another example, in a check matrix H, "0" may represent a zero element, and "1" may 

represent a non-zero element. 

[0157] 7. Column weight and row weight 10 

[0158] For a column of a matrix, the column weight may be a quantity of "1"s included in the 

column. For a row of the matrix, the row weight may be a quantity of "1"s included in the 

row. The column weight may also be referred to as a column degree. For a check matrix, the 

column weight may also be referred to as a degree of a variable node. 

[0159] 8. Extended column, non-extended column, extended row, and non-extended row 15 

[0160] For an LDPC code, each time one extended node is added, one row and one column 

are added. In this application, the added row and column are referred to as an extended 

column and an extended row. The extended column is a column corresponding to the 

extended node. In other words, the extended column corresponds to an extended parity bit. 

A column other than the extended column is a non-extended column. A row other than the 20 

extended row is a non-extended row. For example, in FIG. 4, columns in C and E are 

extended columns, and rows in D and E are extended rows. 

[0161] In addition, in this application, a part formed by non-extended columns may also be 

referred to as a core part, and a part formed by extended columns may also be referred to as 

an extended part. For example, in FIG. 4, a part formed by A, B, and D is a core part, and a 25 

part formed by C and E is an extended part. 

[0162] 9. Information transmission procedure 

[0163] FIG. 5 is a diagram of an information transmission procedure. As shown in FIG. 5, 

information is sent by a source, and after processing such as source encoding, channel 

encoding, modulation, air interface transmission, demodulation, channel decoding, and 30 

source recovery, the information reaches a sink, so that transmission of the information from 

the source to the sink is completed. In FIG. 5, processing (including source encoding, 

channel encoding, modulation, and the like) shown at an upper layer is performed at a 

transmit end, and processing (including demodulation, channel decoding, source recovery, 

and the like) shown at a lower layer is performed at the transmit end. 35 
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[0164] Embodiments of this application mainly relate to source encoding, channel encoding, 

channel decoding, and source recovery shown in FIG. 5. 

[0165] This application is intended to provide an LDPC code with better performance. The 

following describes the technical solutions of this application with reference to the 

accompanying drawings. 5 

[0166] FIG. 6 is a schematic flowchart of an LDPC code–based communication method 600 

according to this application. 

[0167] The method 600 may be performed by a transmit end, or a module or unit in the transmit 

end, hereinafter collectively referred to as the transmit end for ease of description. The 

method 600 may include at least a part of the following content. 10 

[0168] Step 601: The transmit end obtains an information bit sequence. 

[0169] To be specific, if the transmit end needs to communicate with a receive end, in other 

words, the transmit end needs to send a signal to the receive end, the transmit end needs to 

first obtain an information bit sequence corresponding to the signal that needs to be sent to 

the receive end. 15 

[0170] Optionally, that the transmit end obtains the to-be-sent information sequence may mean 

that the transmit end performs source encoding on a source symbol to generate the 

information bit sequence. Alternatively, that the transmit end obtains the to-be-sent 

information sequence may mean that the transmit end receives the information bit sequence 

from another communication apparatus. 20 

[0171] Step 602: The transmit end performs LDPC encoding on the information bit sequence 

based on an LDPC base matrix to obtain an LDPC coding bit sequence. 

[0172] The LDPC base matrix may be obtained based on a storage matrix and indication 

information. The LDPC base matrix may be a matrix actually used by the transmit end. The 

storage matrix may be a matrix stored in the transmit end or a matrix predefined in a protocol. 25 

[0173] In a process of obtaining the LDPC base matrix, low-code-rate extension includes two 

manners, as shown in FIG. 7. 

[0174] One is conventional low-code-rate extension. In this manner, a row of the storage 

matrix is directly read as a row of the LDPC base matrix. For ease of description, this 

extension manner is referred to as conventional extension below. The other is split low-code-30 

rate extension based on Patent Application No. PCT/CN2022/132833 filed on November 18, 

2022 and entitled "LDPC CODE–BASED COMMUNICATION METHOD AND 

COMMUNICATION APPARATUS". For ease of description, this extension manner is 

referred to as split extension below. 

[0175] Split extension differs from conventional extension in that when a row of the storage 35 



25 

matrix is read as a newly added row of the LDPC base matrix, the newly added row further 

needs to be used to perform elimination on a row before the newly added row in the LDPC 

base matrix, and parts other than an extended node in a row obtained after the elimination 

and the newly added row are orthogonal. This may also be understood as that the row on 

which the elimination is performed is split into the newly added row and the row obtained 5 

after the elimination. Split extension does not change a column weight of a non-extended 

column. 

[0176] Conventional extension can increase an overall edge density of the LDPC base matrix, 

whereas split extension can reduce the overall edge density of the LDPC base matrix. 

[0177] Whether each extension is conventional extension or split extension may be determined 10 

by the indication information. 

[0178] In this way, in a process of obtaining the LDPC base matrix through low-code-rate 

extension, in comparison with a process in which only one low-code-rate extension manner 

is used, low-code-rate extension in this application is more flexible, to help obtain an LDPC 

base matrix with better performance. 15 

[0179] In a possible implementation, the indication information includes first information and 

second information. 

[0180] (1) The first information corresponds to split extension. In a possible implementation, 

the first information indicates one or more row pairs. Each of the one or more row pairs 

corresponds to two rows of the storage matrix. One row pair is used for description. A 20 

shifting value (shifting value) of a non-zero element in a first row in a row pair corresponds 

to a shifting value of a non-zero element in a second row in the row pair. 

[0181] Optionally, that the shifting value of the non-zero element in the first row in the row 

pair corresponds to the shifting value of the non-zero element in the second row in the row 

pair may be that shifting values of non-zero elements other than an extended node in the 25 

first row are properly included in shifting values of non-zero elements other than an 

extended node in the second row. This may also be understood as that connection 

relationships, edges, or the non-zero elements other than the extended node in the first row 

are properly included in connection relationships, edges, or the non-zero elements other than 

the extended node in the second row, and the shifting value of the non-zero element other 30 

than the extended node in the first row is the same as the shifting value of the non-zero 

element at a corresponding position in the second row. 

[0182] For example, the first row is {1, –1, –1, 3, –1, 5, –1, –1, 1, –1} and the second row is 

{1, –1, 2, 3, 4, 5, –1, 1, –1, –1}. The last three elements correspond to extended nodes. –1 

represents a zero element. {1, –1, –1, 3, –1, 5, –1} is properly included in {1, –1, 2, 3, 4, 5, 35 
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–1}. 

[0183] Optionally, that the shifting value of the non-zero element in the first row in the row 

pair corresponds to the shifting value of the non-zero element in the second row in the row 

pair may alternatively be that sums of a fixed value and shifting values of non-zero elements 

other than an extended node in the first row are properly included in shifting values of non-5 

zero elements other than an extended node in the second row. This may also be understood 

as that connection relationships, edges, or the non-zero elements other than the extended 

node in the first row are properly included in connection relationships, edges, or the non-

zero elements other than the extended node in the second row, and the shifting value of the 

non-zero element other than the extended node in the first row differs from the shifting value 10 

of the non-zero element at a corresponding position in the second row by the fixed value. 

[0184] For example, the first row is {2, –1, –1, 4, –1, 6, –1, –1, 1, –1} and the second row is 

{1, –1, 2, 3, 4, 5, –1, 1, –1, –1}. The last three elements correspond to extended nodes. –1 

represents a zero element. Non-zero elements in {2, –1, –1, 4, –1, 6, –1} are properly 

included in {1, –1, 2, 3, 4, 5, –1}. However, the shifting value of the non-zero element in 15 

the first row differs from the shifting value of the non-zero element at a corresponding 

position in the second row by 1. 

[0185] A row that is of the LDPC base matrix and that corresponds to the first row of the 

storage matrix is the same as the first row of the storage matrix. In other words, the row that 

is of the LDPC base matrix and that corresponds to the first row of the storage matrix is 20 

obtained by directly reading the first row of the storage matrix. 

[0186] A row that is of the LDPC base matrix and that corresponds to the second row of the 

storage matrix is obtained by performing elimination on the second row of the storage matrix 

with the first row of the storage matrix. It should be noted that elimination herein may be 

performed one or more times. For example, the row pairs indicated by the first information 25 

include row pairs (5, 2) and (8, 2) of a row #2. For (5, 2), a row that is of the LDPC base 

matrix and that corresponds to a row #5 is obtained by performing elimination once on the 

row #2 of the storage matrix with the row #5 of the storage matrix. For (8, 2), a row that is 

of the LDPC base matrix and that corresponds to a row #8 is obtained by performing 

elimination twice on the row #2 of the storage matrix with the row #8 of the storage matrix, 30 

that is, performing elimination on the row #2 of the storage matrix with the row #5 of the 

storage matrix and performing elimination with the row #8 of the storage matrix on a row 

obtained after the elimination is performed on the row #2 with the row #5. 

[0187] Alternatively, that the row that is of the LDPC base matrix and that corresponds to the 

second row of the storage matrix is obtained by performing elimination on the second row 35 
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of the storage matrix with the first row of the storage matrix may be described as that the 

row that is of the LDPC base matrix and that corresponds to the second row is obtained by 

performing elimination on the second row of the LDPC base matrix before current extension 

with the first row of the storage matrix. Because the row that is of the LDPC base matrix 

and that corresponds to the first row is the same as the first row of the storage matrix, this 5 

may also be described as that the row that is of the LDPC base matrix and that corresponds 

to the second row is obtained by performing elimination on the second row of the LDPC 

base matrix before the current extension with the row that is of the LDPC base matrix and 

that corresponds to the first row of the storage matrix. 

[0188] (2) The second information corresponds to conventional extension. In a possible 10 

implementation, the second information indicates one or more third rows. The one or more 

third rows of the LDPC base matrix are the same as the one or more third rows of the storage 

matrix. The one or more third rows indicated by the second information may be rows of the 

storage matrix or rows of the LDPC base matrix. This is not limited. 

[0189] That the one or more third rows of the LDPC base matrix are the same as the one or 15 

more third rows of the storage matrix may be understood as that a connection relationship, 

an edge, or a non-zero element in the one or more third rows of the LDPC base matrix is the 

same as a connection relationship, an edge, or a non-zero element in the one or more third 

rows of the storage matrix, and a shifting value of the non-zero element in the one or more 

third rows of the LDPC base matrix is the same as a shifting value of the non-zero element 20 

in the one or more third rows of the storage matrix. 

[0190] For example, if the second information indicates a row #6 and a row #9, a connection 

relationship and a shifting value of the row #6 of the LDPC base matrix are the same as 

those of the row #6 of the storage matrix, and a connection relationship and a shifting value 

of the row #9 of the LDPC base matrix are the same as those of the row #9 of the storage 25 

matrix. 

[0191] Step 603: The transmit end sends the LDPC coding bit sequence to the receive end. 

[0192] Therefore, in the method 600, the overall edge density of the LDPC base matrix can be 

increased through conventional extension and reduced through split extension. This helps 

maintain an optimal edge density of the LDPC base matrix during low-code-rate extension, 30 

to improve performance of the LDPC code. In addition, the method 600 supports flexible 

code rates and thus supports an IR-HARQ mechanism. 

[0193] The following describes in detail the indication information in embodiments of this 

application. 

[0194] A specific form of the indication information is not limited in this application. For 35 
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example, a form used for the indication information may include at least one of an indication 

sequence, a mapping table, or a mapping pair. 

[0195] The following describes the indication information by using an example in which the 

indication information is in a form of an indication sequence. 

[0196] In a possible implementation, a length of the indication sequence is equal to a quantity 5 

of rows of the LDPC base matrix. A position of an element of the indication sequence in the 

indication sequence corresponds to a row number of the first row or a row number of the 

third row. A value of the element of the indication sequence indicates split extension or 

conventional extension. For example, the indication information includes one or more row 

numbers and one or more first characters. If a value of an element at a position is a row 10 

number, it indicates split extension. If a value of an element at a position is a first character, 

it indicates conventional extension. 

[0197] Specifically, the first information includes a row number of a second row in each of the 

one or more row pairs. A row number of a first row in the row pair is a position of the row 

number of the second row in the row pair in the indication sequence. The second information 15 

includes one or more first characters. Positions of the one or more first characters in the 

indication sequence correspond to row numbers of the one or more third rows. It may be 

understood that the position of the row number of the second row in the row pair in the 

indication sequence is greater than the row number of the first row in the row pair. 

[0198] For example, it is assumed that an initial matrix (or referred to as a core matrix of the 20 

LDPC base matrix, an initial base matrix, or a core matrix of the storage matrix) has M rows, 

and the indication sequence is described as follows: 

[0199] (1) Content of the indication sequence: Elements in the indication sequence include a 

first character and a row number whose value is less than a current position. 

[0200] (2) Length of the indication sequence: The length is the quantity of rows of the LDPC 25 

base matrix, or may be described as a total quantity of check nodes of the LDPC base matrix 

generated through low-code-rate extension. 

[0201] (3) Order of the elements in the indication sequence: For a position after an 𝑀 th

position, the order of the elements is an extension order. An 𝑖th position of the indication 

sequence corresponds to an 𝑖th row of the storage matrix. 𝑖 is a positive integer. 30 

[0202] (4) Values of the elements in the indication sequence: Values at first 𝑀  positions 

correspond to row numbers of the initial matrix and do not include a first character. 

Alternatively, the first 𝑀 positions are all first characters, that is, the first 𝑀 positions are 

regarded as conventional extension. If a position after the 𝑀th position is a first character, it 

corresponds to conventional extension. If the position is not a first character, the position 35 
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corresponds to a row number of a row on which elimination (or splitting) is performed 

during current split extension. 

[0203] (5) Quantity of values of a type in the indication sequence: A quantity of row numbers 

included at positions after the 𝑀th position is a quantity of times split extension is performed, 

namely, a quantity of extended nodes included in the current LDPC base matrix. A quantity 5 

of first characters is a quantity of times conventional extension is performed. 

[0204] Optionally, the first character is a special character. For example, the first character 

may be a value other than a row number of the storage matrix. 

[0205] Optionally, the indication sequence or the second information includes a plurality of 

first characters. The plurality of first characters include at least two types of values. In other 10 

words, a plurality of first characters may be set. 

[0206] Optionally, third rows of the storage matrix that correspond to first characters with a 

same value are pairwise orthogonal. 

[0207] In a possible implementation, the indication sequence is obtained by optimizing a 

decoding threshold. In this way, the indication sequence has an obvious segmentation feature. 15 

[0208] For example, the indication sequence sequentially includes a first segment, a second 

segment, a third segment, and a fourth segment. The first segment corresponds to the core 

matrix of the storage matrix. The first segment consists of one or more first row numbers or 

one or more second characters. The second segment consists of one or more third characters. 

The third segment consists of one or more second row numbers. The fourth segment is 20 

formed by interleaving one or more fourth characters and one or more third row numbers. 

The row number in the first information sequentially includes the one or more first row 

numbers, the one or more second row numbers, and the one or more third row numbers. The 

one or more first characters (or second information) sequentially include the one or more 

second characters, the one or more third characters, and the one or more fourth characters. 25 

[0209] It should be noted that "sequentially including" may be understood as including with 

included content adjacent to each other without intersection. For example, that the indication 

sequence sequentially includes the first segment, the second segment, the third segment, and 

the fourth segment may be understood as that the indication sequence includes the first 

segment, the second segment, the third segment, and the fourth segment, the four segments 30 

are sequentially adjacent, and there is no intersection between two adjacent segments. 

[0210] Optionally, when the first segment consists of the one or more first row numbers, the 

one or more second row numbers include at least one or all of the one or more first row 

numbers. 

[0211] Optionally, the one or more third row numbers include at least one or all of row 35 
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numbers of third rows corresponding to the one or more fourth characters. 

[0212] Optionally, a proportion of the fourth characters in the fourth segment increases as a 

code rate corresponding to the LDPC base matrix decreases. 

[0213] The following provides a general form of the indication sequence. 

[0214] The first character is denoted as α. A quantity of rows of the core matrix is denoted as 5 

𝑀. The indication sequence may be represented as follows: 

𝜃 = {

1, … ,𝑀
α1×𝑇

𝑝1(1, … ,𝑀 + 𝑇),𝑝2(1, … ,2𝑀 + 2𝑇) …

𝛾(α, 𝑝𝑥)

[0215] It can be learned that the indication sequence is a four-segment piecewise function. The 

first segment 1, … ,𝑀 is a core segment, and corresponds to the core matrix (or a core check 

equation) of the storage matrix. The second segment α1×𝑇  is a conventional extension 10 

segment, and corresponds to conventional extension (or a conventional extension check 

equation). The second segment consists of a first character. The third segment 

𝑝1(1, … ,𝑀 + 𝑇),𝑝2(1, … ,2𝑀 + 2𝑇) …  is a split extension segment, corresponds to split 

extension, and consists of a row number (this segment definitely includes a row number of 

the core matrix). The fourth segment 𝛾(α,𝑝𝑥) is a hybrid segment of split extension and 15 

conventional extension. The fourth segment indicates that a first character is interleaved 

with a row number that appears before. T is a quantity of splitting rounds. The quantity of 

splitting rounds is a maximum quantity of splitting times of all check nodes. A quantity of 

splitting times of a check node includes a total quantity of splitting times of the check node 

and a check node obtained by splitting the check node. The check node obtained by splitting 20 

the check node includes a check node directly or indirectly obtained by splitting the check 

node. For example, if a check node #3 is split to generate check nodes #5 and #9, the check 

node #5 is split to generate a check node #7, and the check node #7 is split to generate a 

check node #19, the check nodes #5 and #9 are check nodes directly obtained by splitting 

the check node #3, the check nodes #7 and #19 are check nodes indirectly obtained by 25 

splitting the check node #3, a quantity of splitting times of the check node #3 is 4, a quantity 

of splitting times of the check node #5 is 2, a quantity of splitting times of the check node 

#7 is 1, and quantities of splitting times of the check nodes #9 and #19 are 0. 

[0216] For example, an indication sequence for NR BG1 may be as follows: a core segment 0 

1 2 3 4 5; a conventional extension segment α α α; a split extension segment 1 4 5 3 2 0 8 6 30 

14 1 12 13 11 0 7; and a hybrid segment α 5 9 3 α 2 α 4 32 10 α 14 α α. 

[0217] For another example, an indication sequence for NR BG2 may be as follows: a core 

segment 0 1 2 3; a conventional extension segment α α α α α α α; a split extension segment 
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2 3 0 1; and a hybrid segment α α 6 α 12 α α 18 1 α 24 α 26 20 α 29 α 31 α α 34 α 6. 

[0218] It should be noted that the indication sequence is merely a representation form of the 

indication information, and essentially describes a binary mapping relationship between 

rows, indicating that there is a correlation between the rows. For example, a relationship 

between connection relationships and between shifting values mentioned in the foregoing 5 

description of the first information may alternatively be in another representation form, for 

example, the mapping table or the mapping pair mentioned above. 

[0219] It can be learned from a meaning of an element value in the indication sequence that 

there may be no correlation between a row corresponding to a first character and another 

row. In a possible implementation, the one or more first characters in the indication sequence 10 

indicate only an extension manner (for example, conventional extension) of rows 

corresponding to the one or more first characters. Optionally, the one or more first characters 

have a same value. In a possible implementation, when the one or more first characters in 

the indication sequence indicate the extension manner (for example, conventional extension) 

of the rows corresponding to the one or more first characters, it may further indicate that 15 

there may be a correlation between the rows. For example, their connection relationships, 

edges, or non-zero elements are orthogonal to each other. Optionally, a plurality of first 

characters may be set in the indication sequence, or in other words, the first characters have 

various values, to indicate a correlation of a check equation generated through conventional 

extension. For example, connection relationships of rows in the storage matrix that 20 

correspond to first characters with a same value are orthogonal to each other. 

[0220] In addition, it should be noted that if the indication information does not include the 

first information, it is equivalent to that the LDPC code provided in embodiments of this 

application falls back to a conventional LDPC code, for example, an NR LDPC code. If the 

indication information does not include the second information, it is equivalent to that the 25 

LDPC code provided in embodiments of this application falls back to an LDPC code 

described in Patent Application No. PCT/CN2022/132833 filed on November 18, 2022 and 

entitled "LDPC CODE–BASED COMMUNICATION METHOD AND 

COMMUNICATION APPARATUS". 

[0221] The following describes in detail the storage matrix and the LDPC base matrix in this 30 

application. 

[0222] (1) Storage matrix 

[0223] In embodiments of this application, a matrix with a minimum code rate is stored. In 

other words, the storage matrix is the matrix with the minimum code rate. 

[0224] A storage manner of the storage matrix is not limited in embodiments of this application. 35 
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[0225] In a possible implementation, the storage matrix is obtained based on a first table, a 

second table, and a third table. The first table includes all connection relationships of the 

storage matrix. The connection relationship is a connection relationship between a variable 

node and a check node. The second table includes a shifting value of a non-zero element in 

the core matrix of the storage matrix. The third table includes a shifting value of a non-zero 5 

element in the one or more third rows. In other words, an incomplete storage matrix is stored. 

Specifically, all connection relationships of the storage matrix and shifting values of the core 

matrix and a non-extended column in the one or more third rows in the storage matrix are 

stored. A row in which these shifting values are located may correspond to the core segment 

of the indication sequence and one or more first characters. 10 

[0226] In the foregoing implementation, content stored in the transmit end includes the 

indication sequence, the first table, the second table, and the third table. 

[0227] In this case, optionally, the transmit end may directly read the first table, the second 

table, and the third table based on the indication sequence, to generate the LDPC base matrix, 

and then encode the information bit sequence. In another way of understanding, the transmit 15 

end performs only conventional extension, but a shifting value of a non-zero element in a 

first row in a row pair is read from a second row in the row pair. 

[0228] Optionally, the transmit end may read the first table, the second table, and the third 

table based on the indication sequence, and perform both split extension and conventional 

extension based on the indication sequence, to generate the LDPC base matrix, and then 20 

encode the information bit sequence. That is, for a row pair indicated by the indication 

sequence, a shifting value of a non-zero element in a first row is read from a second row in 

the row pair, and elimination is simultaneously performed. 

[0229] The following provides an example of this implementation. 

[0230] (a) Indication sequence: 60 60 60 60 60 60 60 60 60 1 4 5 3 2 0 8 6 14 1 12 13 11 0 7 25 

10 5 3 9 2 4 60 12 60 13 60 14 60 10 9 8 60 60 7 60 11 60 5 3 6 2 60 0 22 18 1 60 16 15 60 

50. 

[0231] A value of the first character is 60. 

[0232] (b) The first table is shown in Table 1. 

[0233] Table 1 30 

BGH BGH BGH BGH BGH

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

0 
0 

1 
3 

0 

2 
6 

2 

3 
12 

0 

3 
21 

2 

10 
37 

6 

14 
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BGH BGH BGH BGH BGH

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

2 

3 

5 

6 

7 

8 

9 

11 

12 

14 

15 

17 

18 

20 

22 

24 

27 

29 

32 

35 

38 

3 

4 

5 

6 

8 

9 

10 

12 

13 

15 

16 

18 

19 

21 

23 

25 

29 

31 

33 

37 

5 

10 

13 

14 

16 

17 

18 

20 

21 

28 

39 

6 

8 

12 

13 

15 

16 

25 

29 

37 

45 

11 

17 

33 

54 

27 

70 

38 

2 

9 

26 

71 

22 
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9 

12 

20 

24 

27 

55 

39 

1 

12 

33 

72 

40 

1 

16 

22 

34 

35 

73 

7 

2 

3 

5 

10 

13 

14 

16 

17 

18 

21 

23 

40 

13 

1 

2 

5 

7 

9 

13 

16 

20 

26 

28 

35 

46 

23 

2 

10 

16 

17 

23 

56 

41 

4 

5 

7 

24 

27 

74 

42 

5 

13 

18 

75 

24 

0 

4 

9 

23 

30 

43 

0 

3 

9 

14 

17 
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BGH BGH BGH BGH BGH
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index
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index 
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index
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index 
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index
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57 76 

44 

1 

7 

25 

77 

1 

0 

1 

2 

3 

4 

6 

7 

8 

9 

11 

12 

14 

15 

17 

18 

20 

22 

24 

26 

28 

31 

34 
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4 
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3 

4 

5 

6 

7 

9 

10 

11 

13 

14 

16 

17 

19 

21 

23 

25 

27 

30 

34 

36 

8 

1 

2 

4 

9 

10 

12 

13 

16 

22 

23 

32 

33 

41 

14 

1 

2 

3 

5 

6 

7 

8 

14 

17 

22 

29 

47 

25 

0 

8 

21 

23 

36 

58 

45 

11 

26 

28 

29 

78 

46 

5 

14 

32 

79 

26 

4 

10 

18 

21 

33 

59 

47 

5 

9 

19 

80 

48 

3 

16 

20 

81 

9 

1 

2 

3 

7 

9 

11 

12 

17 

18 

15 

2 

4 

9 

13 

22 

32 

48 

27 

1 

7 

12 

17 

34 

60 

49 

3 

18 

37 

82 

50 

8 

16 

26 

27 

29 
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BGH BGH BGH BGH BGH

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

26 

34 

42 

83 

16 

2 

10 

13 

18 

21 

28 

49 

28 

4 

8 

12 

15 

22 

61 

51 

15 

18 

32 

84 

52 

0 

20 

27 

85 

2 

1 

2 

3 

4 

5 

7 

8 

9 

10 

12 

13 

15 

16 

18 

20 

22 

24 

26 

28 

30 

35 

37 

5 

0 

1 

2 

4 

5 

6 

7 

8 

10 

11 

13 

14 

16 

17 

19 

21 

23 

25 

26 

32 

33 

36 

10 

0 

1 

4 

6 

7 

9 

14 

23 

27 

30 

34 

43 

17 

1 

5 

7 

22 

29 

50 

29 

3 

10 

16 

19 

25 

62 

53 

8 

24 

31 

86 

30 

16 

18 

28 

38 

63 

54 

4 

20 

28 

87 

18 

0 

8 

14 

24 

31 

38 

51 

31 

6 

8 

25 

64 

55 

6 

9 

30 

31 

88 

32 

2 

10 

12 

31 

37 

65 

56 

10 

18 

21 

89 
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BGH BGH BGH BGH BGH

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

Row 

index

Column 

index 

11 

1 

2 

4 

7 

10 

11 

13 

17 

19 

25 

33 

44 

19 

3 

12 

13 

16 

37 

52 

33 

1 

13 

28 

66 

57 

2 

9 

32 

90 

34 

3 

15 

22 

26 

58 

4 

13 

21 

36 

38 

91 

20 

2 

7 

9 

26 

35 

53 

35 

3 

8 

14 

68 

59 

8 

26 

92 

36 

0 

8 

20 

21 

23 

69 

[0234] The row index (Row Index) may also be referred to as a row number. The column index 

(Column Index) may also be referred to as a column number. 

[0235] (c) The second table is shown in Table 2. 

[0236] Table 2 5 

BGH jiV , BGH jiV ,

Row 

index 

i

Lifting value set index LSi Row 

index 

i

Lifting value set index LSi

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

7 

91 

82 

2 

0 

251

0 

61 

262

0 

88 

207

6 

130

244

16 

190

13 

4 

110

206

9 

109

61 
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BGH jiV , BGH jiV ,

Row 

index 

i

Lifting value set index LSi Row 

index 

i

Lifting value set index LSi

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

101

32 

124

154

61 

125

81 

46 

88 

11 

254

0 

0 

0 

0 

37 

13 

0 

169

371

343

375

341

256

271

308

262

311

368

374

0 

0 

0 

0 

210

310

0 

264

239

304

215

166

3 

294

105

32 

236

318

289

0 

0 

0 

0 

228

14 

0 

140

214

212

209

183

68 

208

185

72 

90 

141

178

0 

0 

0 

0 

120

153

0 

150

78 

183

20 

106

275

115

225

11 

246

216

205

0 

0 

0 

0 

215

157

0 

113

187

230

323

232

204

123

41 

244

20 

217

198

0 

0 

0 

0 

55 

328

0 

221

141

178

5 

167

68 

25 

9 

81 

3 

136

150

0 

0 

0 

0 

157

164

0 

130

63 

0 

17 

164

3 

98 

25 

97 

95 

221

86 

0 

0 

0 

0 

207

218

0 

77 

1 

6 

3 

61 

144

0 

193

20 

18 

39 

200

238

1 

5 

352

272

0 

243

306

286

227

336

247

0 

9 

233

36 

0 

188

291

285

287

264

212

0 

13 

134

205

0 

211

194

192

215

199

62 

8 

7 

112

155

0 

99 

228

51 

14 

154

218

1 

8 

233

336

0 

18 

169

241

246

328

295

0 

16 

108

33 

0 

112

139

110

154

173

205

10 

7 

128

34 

0 

150

141

69 

167

207

151

4 

6 

2 

203

125

204

63 

181

177

146

218

152

0 

5 

326

382

273

232

277

292

265

255

354

0 

314

137

298

252

311

235

261

116

223

43 

0 

132

213

183

121

96 

155

220

189

131

45 

7 

200

41 

218

190

211

219

140

189

249

23 

14 

157

271

98 

284

121

144

140

137

346

294

8 

21 

201

3 

198

131

134

163

148

193

56 

14 

1 

9 

145

160

216

65 

228

5 

128

145
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BGH jiV , BGH jiV ,

Row 

index 

i

Lifting value set index LSi Row 

index 

i

Lifting value set index LSi

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 

229

140

139

191

26 

169

115

0 

0 

0 

0 

0 

302

381

220

281

205

303

366

0 

0 

0 

0 

263

297

218

241

310

179

135

263

0 

0 

0 

0 

246

156

81 

175

158

117

197

124

0 

0 

0 

0 

14 

240

214

72 

125

129

221

229

0 

0 

0 

0 

109

129

278

24 

281

22 

319

346

0 

0 

0 

0 

159

99 

152

118

141

29 

161

18 

0 

0 

0 

0 

12 

3 

178

35 

116

179

75 

173

0 

0 

0 

0 

204

121

169

212

48 

23 

241

59 

184

221

3 

0 

282

365

299

221

304

319

351

343

344

356

0 

129

181

278

317

314

190

29 

316

132

266

0 

221

116

209

102

198

64 

122

162

64 

222

0 

210

224

181

222

185

160

22 

161

138

34 

0 

327

134

98 

111

119

70 

257

326

341

341

0 

116

21 

84 

32 

153

170

50 

143

164

128

0 

90 

163

223

89 

61 

176

99 

77 

45 

133

0 

2 

1 

154

156

18 

118

183

115

125

0 

53 

0 

128

0 

73 

223

50 

158

192

238

3 

331

242

247

365

342

323

220

0 

201

0 

344

0 

377

298

319

350

259

197

0 

115

309

278

297

308

261

292

0 

76 

0 

259

0 

293

227

114

190

220

186

0 

39 

59 

167

206

187

114

219

0 

174

0 

139

0 

211

208

189

190

180

131

2 

243

19 

226

220

41 

114

161

0 

242

0 

54 

0 

183

267

122

155

68 

179

12 

40 

271

293

241

146

222

321

0 

291

0 

91 

0 

63 

116

185

224

35 

302

16 

62 

57 

149

171

177

48 

34 

0 

4 

0 

155

0 

110

98 

127

147

193

13 

13 

79 

182

68 

119

176

190

117

0 

46 

0 

127

0 

203

126

93 

39 

89 

197

5 

4 

86 

149

36 

190

64 

235

162

61 

211

7 

193

126

248

246

209

162

103

17 

0 

266

359

302

236

235

366

265

213

334

233

267

235

333

234

370

303

368

375

0 

312

288

242

153

286

217

298

67 

291

280

282

75 

250

316

264

115

72 

201

0 

206

128

136

159

116

157

51 

8 

222

211

190

171

77 

189

186

162

127

166

8 

230

45 

24 

172

282

168

19 

191

56 

143

165

250

52 

19 

138

62 

69 

125

17 

4 

306

199

18 

189

133

71 

133

11 

13 

327

285

236

13 

157

62 

198

134

9 

30 

41 

183

206

90 

84 

190

43 

173

207

184

189

104

84 

89 

99 

43 

171

6 

44 

13 

88 

31 

105

9 

123

97 

172

210

11 

164

25 

82 

146

15 

136

197
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BGH jiV , BGH jiV ,

Row 

index 

i

Lifting value set index LSi Row 

index 

i

Lifting value set index LSi

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 

0 

196

0 

0 

276

0 

0 

298

0 

0 

88 

0 

0 

106

0 

0 

89 

0 

0 

7 

0 

0 

95 

0 

159

229

45 

209

293

268

254

130

146

146

205

192

211

9 

42 

226

168

147

120

140

44 

95 

125

180

[0237] (d) The third table is shown in Table 3. 

[0238] Table 3 

BGH jiV , BGH jiV ,

Row 

index 

i

Lifting value set index LSi Row 

index 

i

Lifting value set index LSi

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 

6 

7 

161

8 

11 

82 

101

89 

63 

153

238

45 

28 

0 

4 

367

276

224

312

279

315

265

227

332

360

232

0 

0 

102

149

310

254

301

216

198

132

184

221

88 

0 

0 

164

187

184

144

211

152

137

114

218

113

117

0 

14 

141

163

211

162

188

223

40 

245

167

202

167

0 

18 

53 

101

226

169

191

159

192

252

48 

242

56 

0 

20 

25 

5 

184

104

142

126

48 

174

143

62 

12 

0 

6 

75 

109

39 

97 

40 

164

41 

68 

122

186

125

0 

41 

15 

60 

215

138

62 

0 

7 

365

276

366

377

0 

5 

108

86 

202

231

0 

7 

209

199

66 

115

0 

11 

49 

190

126

42 

0 

8 

14 

46 

3 

22 

0 

0 

52 

67 

121

88 

0 

23 

175

126

220

77 

0 

7 

1 

101

223

153

56 

135

1 

226

0 

236

350

260

375

370

331

347

0 

316

67 

292

133

62 

186

185

0 

198

197

150

78 

124

172

220

0 

137

232

76 

205

168

180

238

12 

131

94 

244

282

278

231

35 

17 

71 

193

105

185

143

88 

174

4 

81 

158

71 

107

85 

22 

225

43 

2 

30 

28 

69 

103

0 

3 

239

325

365

271

0 

3 

199

235

251

170

0 

1 

173

187

146

54 

0 

6 

258

200

268

278

0 

12 

157

18 

275

127

0 

20 

63 

55 

114

40 

0 

12 

144

37 

127

32 

0 
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BGH jiV , BGH jiV ,

Row 

index 

i

Lifting value set index LSi Row 

index 

i

Lifting value set index LSi

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 

74 

226

238

0 

376

278

294

0 

248

26 

304

0 

157

74 

198

0 

120

138

145

0 

217

266

132

0 

207

97 

53 

0 

215

237

120

0 

8 

5 

173

6 

137

20 

219

134

169

156

0 

135

104

0 

4 

288

205

326

327

215

311

216

360

343

325

372

0 

0 

269

215

45 

4 

224

136

201

59 

275

248

281

0 

0 

194

179

31 

184

145

101

205

130

76 

135

163

0 

13 

194

133

190

168

161

59 

101

147

284

282

30 

0 

0 

18 

214

289

247

9 

20 

282

56 

35 

322

323

0 

16 

20 

43 

91 

168

181

80 

170

160

140

166

175

0 

0 

58 

30 

219

138

194

140

224

4 

128

41 

60 

0 

45 

0 

30 

26 

8 

0 

9 

195

330

223

0 

8 

128

258

65 

0 

6 

161

120

188

0 

8 

129

163

29 

0 

12 

256

280

306

0 

19 

192

20 

162

0 

8 

96 

38 

56 

0 

30 

13 

128

212

207

0 

10 

315

263

256

0 

4 

126

215

92 

0 

10 

72 

210

196

0 

13 

265

89 

165

0 

16 

69 

16 

173

0 

23 

102

78 

44 

0 

8 

54 

104

113

0 

50 

1 

46 

218

116

43 

0 

0 

229

271

297

242

0 

2 

224

188

23 

189

0 

2 

168

130

204

83 

0 

14 

266

123

161

259

0 

14 

51 

231

27 

221

0 

13 

120

144

68 

19 

0 

23 

36 

191

101

175

0 

32 

4 

16 

238

56 

24 

0 

8 

217

206

221

305

0 

6 

0 

227

210

291

0 

10 

172

192

186

40 

0 

6 

50 

126

101

13 

0 

18 

176

221

74 

62 

0 

10 

159

195

114

113

0 

7 

124

98 

57 

146

0 

55 

12 

187

239

90 

0 

4 

363

304

319

0 

0 

160

268

312

0 

11 

103

198

11 

0 

0 

186

168

264

0 

2 

43 

257

255

0 

3 

172

3 

33 

0 

6 

237

74 

135

0 

34 15 8 1 2 5 0 6 0 58 2 5 2 10 5 10 19 16 
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BGH jiV , BGH jiV ,

Row 

index 

i

Lifting value set index LSi Row 

index 

i

Lifting value set index LSi

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 

94 

69 

114

0 

344

341

319

0 

254

223

153

0 

92 

56 

101

0 

21 

104

161

0 

205

53 

6 

0 

60 

108

50 

0 

18 

119

148

0 

245

63 

73 

78 

0 

370

383

238

366

0 

219

56 

264

316

0 

56 

136

6 

26 

0 

206

285

93 

146

0 

335

96 

337

31 

0 

23 

7 

47 

0 

0 

163

2 

7 

216

0 

36 

8 

176

138

233

91 

0 

9 

315

317

270

378

0 

1 

91 

295

318

14 

0 

10 

121

121

33 

216

0 

17 

130

26 

220

90 

0 

7 

337

55 

56 

266

0 

12 

72 

102

167

11 

0 

1 

185

167

202

128

0 

40 

3 

85 

58 

190

204

0 

10 

268

0 

203

273

0 

9 

90 

57 

134

251

0 

4 

40 

16 

161

56 

0 

8 

169

97 

173

197

0 

21 

265

321

209

78 

0 

3 

84 

84 

173

30 

0 

28 

0 

24 

233

146

0 

[0239] In another possible implementation, the storage matrix may alternatively be stored in a 

manner of storing all connection relationships and all shifting values in the storage matrix. 

In this case, the storage matrix may be obtained based on a first table and a fourth table. The 

first table includes all connection relationships of the storage matrix. The fourth table 5 

includes shifting values of all non-zero elements of the storage matrix. Alternatively, the 

storage matrix may be a fifth table. The fifth table includes both all connection relationships 

of the storage matrix and shifting values of all non-zero elements of the storage matrix. 

[0240] In the foregoing implementation, content stored in the transmit end includes the 

indication sequence, the first table, and the fourth table, or the indication sequence and the 10 

fifth table. 

[0241] It should be noted that when split extension is not performed, the transmit end stores 

the first table and the fourth table or stores the fifth table, but does not store the indication 

sequence. In this case, the LDPC base matrix may be obtained by directly reading the storage 
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matrix based on a target code rate. 

[0242] The following describes a feature of the storage matrix in embodiments of this 

application. 

[0243] In a possible implementation, the storage matrix is an M × N matrix. The storage matrix 

may be divided into five parts shown in FIG. 4. Specifically, the storage matrix includes a 5 

submatrix A1, a submatrix B1, a submatrix C1, a submatrix D1, and a submatrix E1. The 

submatrix A1 is 1st to m1
th rows and 1st to n1

th columns of the storage matrix. The submatrix 

B1 is the 1st to m1
th rows and (n1 + 1)th to n2

th columns of the storage matrix. The submatrix 

C1 is the 1st to m1
th rows and (n2 + 1)th to Nth columns of the storage matrix. The submatrix 

D1 is (m1 + 1)th to Mth rows and the 1st to n2
th columns of the storage matrix. The submatrix 10 

E1 is the (m1 + 1)th to Mth rows and the (n2 + 1)th to Nth columns of the storage matrix. The 

submatrix A1 and the submatrix B1 form the core matrix of the storage matrix. The 

submatrix C1 and the submatrix E1 correspond to extended nodes of the storage matrix. The 

submatrix D1 and the submatrix E1 correspond to extended rows of the storage matrix. 

[0244] The submatrix E1 is an identity matrix or a lower triangular matrix. 15 

[0245] The first row in the row pair indicated by the indication information belongs to the 

submatrix D1 and the submatrix E1. Correspondingly, the second row belongs to the 

submatrix D1 and the submatrix E1 or belongs to the submatrix A1, the submatrix B1, and 

the submatrix C1. 

[0246] That the shifting value of the non-zero element in the first row corresponds to the 20 

shifting value of the non-zero element in the second row may be specifically that shifting 

values of non-zero elements in first n2 elements of the first row correspond to shifting values 

of non-zero elements in first n2 elements of the second row. 

[0247] That the shifting values of the non-zero elements other than the extended node in the 

first row are properly included in the shifting values of the non-zero elements other than the 25 

extended node in the second row may be specifically that the shifting values of the non-zero 

elements in the first n2 elements in the first row are properly included in the shifting values 

of the non-zero elements in the first n2 elements of the second row. 

[0248] That the sums of the fixed value and the shifting values of the non-zero elements other 

than the extended node in the first row are properly included in the shifting values of the 30 

non-zero elements other than the extended node in the second row may be specifically that 

sums of the fixed value and the shifting values of the non-zero elements in the first n2

elements of the first row are properly included in the shifting values of the non-zero elements 

in the first n2 elements of the second row. 

[0249] Optionally, when an ith position of the indication sequence is the first character, a 35 
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quantity of pairwise orthogonal third rows in first i rows of the storage matrix is less than or 

equal to a sum of 1 and a maximum quantity of splitting times of (i – 1) rows corresponding 

to first (i – 1) positions of the indication sequence. i is an integer greater than 1. A quantity 

of splitting times of a row is a total quantity of splitting times of the row and a row generated 

by splitting the row. The row generated by splitting the row includes a row directly or 5 

indirectly generated by splitting the row. For example, if a row #3 is split to generate rows 

#5 and #9, the row #5 is split to generate a row #7, and the row #7 is split to generate a row 

#19, the rows #5 and #9 are rows directly obtained by splitting the row #3, the rows #7 and 

#19 are rows indirectly obtained by splitting the row #3, a quantity of splitting times of the 

row #3 is 4, a quantity of splitting times of the row #5 is 2, a quantity of splitting times of 10 

the row #7 is 1, and quantities of splitting times of the rows #9 and #19 are 0. 

[0250] The following provides a general description of the feature of the storage matrix. 

[0251] The storage matrix is denoted as 𝐻0, and the indication sequence is denoted as 𝜃. 

[0252] Rows of the storage matrix 𝐻0 are in a one-to-one correspondence with elements in 

the indication sequence 𝜃. A quantity of rows of the storage matrix 𝐻0 is equal to a length 15 

of the indication sequence 𝜃. If 𝜃(𝑖) ≠ α, 𝑁(𝑖) ⊆ 𝑁(𝜃(𝑖)). 𝑁 represents a variable node 

adjacent to a check equation. In the storage matrix 𝐻0 , variable nodes (other than an 

extended node) contained in a row other than a row in the core matrix and a row 

corresponding to the first character are properly included in variable nodes contained in its 

parent node, on which splitting is performed. In the storage matrix 𝐻0, a shifting value of 20 

the row other than the row in the core matrix and the row corresponding to the first character 

differs from a shifting value at a corresponding position of its parent node by a fixed constant 

𝑘. When k is 0, it indicates that the shifting value of the row is the same as the shifting value 

at the corresponding position of its parent node. An extended node of the storage matrix 𝐻0

has a value of 1 at its diagonal position and is a lower triangular structure. The storage matrix 25 

is a check matrix, but not a decoding matrix. 

[0253] Given a row 𝑖, for the LDPC base matrix 𝐻𝑖, a current quantity of splitting rounds is 

defined as a maximum quantity 𝑆(𝐻𝑖) of splitting times of all rows of 𝐻𝑖. It is clear that a 

core part (namely, a part other than an extended node) of a check equation and all its 

subnodes obtained through splitting is completely orthogonal, that is, a quantity of 30 

equivalent decoded rows is 1. A decoding parallelism degree is 𝑆(𝐻𝑖) + 1  when the 

quantity of equivalent decoded rows is 1. If 𝜃(𝑖) = α, a quantity of rows orthogonal to a 

row 𝑖 is less than or equal to 𝑆(𝐻𝑖) + 1, and all such rows correspond to the first characters 

in the indication sequence, that is, a parallelism degree of decoded rows is not greater than 

a parallelism degree of rows generated through a current split. In this way, when 35 
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conventional extension is performed for low-code-rate extension, the quantity of equivalent 

decoded rows slowly increases with a low slope as a code rate of the LDPC base matrix 

decreases, leading to as little additional hardware complexity as possible. 

[0254] There may be no correlation between a row corresponding to a first character and a row 

generated through splitting in the storage matrix. However, there may be a correlation 5 

between rows corresponding to first characters. For example, their connection relationships 

are orthogonal. Optionally, a plurality of first characters may be set in the indication 

sequence, or in other words, the first characters have various values, to indicate a correlation 

of a check equation generated through conventional extension. For example, connection 

relationships of rows in the storage matrix that correspond to first characters with a same 10 

value are orthogonal to each other. In this case, for the storage matrix, a correlation between 

rows generated through splitting means proper inclusion of a connection relationship (and a 

correspondence between shifting values), and a correlation between rows generated through 

conventional extension means that their connection relationships are orthogonal to each 

other. 15 

[0255] Column weight distribution of the storage matrix, as shown in FIG. 8: 

[0256] 1. Degrees of variable nodes other than an extended node are regular. Column weights 

of non-extended columns are evenly distributed. 

[0257] 2. If at least one split extension is performed in a process of generating the LDPC base 

matrix, column weights of some or all non-extended columns of the storage matrix are 20 

greater than those of corresponding non-extended columns of the LDPC base matrix, and/or 

column weights of some or all extended columns of the storage matrix are less than those of 

corresponding extended columns of the LDPC base matrix. 

[0258] In other words, a sum of column weights of a core part of the LDPC base matrix is less 

than a sum of column weights of a part that is of the storage matrix and that corresponds to 25 

the core part of the LDPC base matrix; and/or a sum of column weights of an extended part 

of the LDPC base matrix is greater than a sum of column weights of a part that is of the 

storage matrix and that corresponds to the extended part of the LDPC base matrix. 

[0259] Row weight distribution of the storage matrix: 

[0260] 1. A row weight of the storage matrix is related not only to a quantity of splitting rounds, 30 

but also to segments and element values of the indication sequence. A row weight trend of 

each segment is different. Different from the storage matrix in embodiments of this 

application, a row weight of a storage matrix in Patent Application No. 

PCT/CN2022/132833 is strongly correlated with the quantity of splitting rounds. In the 

storage matrix in this patent application, row weights of rows corresponding to a same round 35 



45 

of splitting are evenly distributed, and the row weight significantly decreases as the quantity 

of splitting rounds increases. 

[0261] 2. The row weight of the storage matrix does not tend to be a small positive integer as 

a code rate decreases, and a corresponding code rate has no lower bound. Different from the 

storage matrix in embodiments of this application, the row weight of the storage matrix in 5 

Patent Application No. PCT/CN2022/132833 decreases as the quantity of splitting rounds 

increases, and finally approaches 2, and a corresponding code rate has a clear lower bound. 

[0262] 3. The storage matrix in embodiments of this application enters a hybrid region of split 

extension and conventional extension. A proportion of conventional extension increases as 

the code rate decreases. Correspondingly, the indication sequence enters the hybrid region, 10 

and a proportion of first characters gradually increases as the code rate decreases. 

[0263] FIG. 9 shows an example of content stored at a transmit end. As shown in FIG. 8, a 

first column of a matrix is an indication sequence, and the remaining part is a storage matrix. 

A row weight of the storage matrix decreases from top to bottom. A submatrix E1 of the 

storage matrix may be an identity matrix or a lower triangular matrix. There is an orthogonal 15 

relationship between rows of the storage matrix that correspond to first characters (positions 

with a value of 60 in the indication sequence in FIG. 8). 

[0264] (2) Manner of obtaining the LDPC base matrix based on the storage matrix and the 

indication sequence 

[0265] Given 𝐾 information bits 𝑐, a check matrix 𝐻 is determined. 𝑁 − 𝐾 parity bits 𝑤20 

are obtained through 𝐻 × [
𝑐
𝑤
] = 0 . The check matrix 𝐻  is obtained by lifting and 

translating the LDPC base matrix. The LDPC base matrix is denoted as 𝐻𝐵𝐺  below. 

[0266] For example, the transmit end stores the indication sequence, the first table, the second 

table, and the third table. For descriptions of the indication sequence, the first table, the 

second table, and the third table, refer to the foregoing descriptions. 25 

[0267] A connection relationship between a variable node and a check node of 𝐻𝐵𝐺   is 

obtained from the first table. In 𝐻𝐵𝐺 , all positions described in the first table are non-zero 

elements, and the other positions are zero elements. Each non-zero element of 𝐻𝐵𝐺   is 

extended to a Zc × Zc identity translation matrix. Its shifting value is obtained from the 

indication sequence, the second table, and the third table. A specific manner includes the 30 

following three cases: 1. A shifting value of the core matrix is directly read from the second 

table. 2. A shifting value of a non-zero element in a row obtained through conventional 

extension is directly read from the third table. 3. A shifting value of a non-zero element in a 

row 𝑟 obtained through split extension is a sum of a fixed offset and a shifting value at a 
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same position of a row in the indication sequence 𝜃(𝑟). The fixed offset is a value related 

to 𝑟. Zc is a lifting value. 

[0268] It is assumed that the storage matrix is 𝐻0, a quantity of core check rows of the storage 

matrix 𝐻0 is 𝑀1, a quantity of columns is 𝑁1, and the indication sequence is 𝜃. A matrix 

𝐻𝑖 (a matrix of first 𝑖 rows and 𝑁1 columns) is constructed in ascending order of row 5 

quantity 𝑖 from 𝑀1. 𝐻𝑀1
(𝑡, 𝑘) = 𝐻0(𝑡,𝑘), where 1 ≤ 𝑡 ≤ 𝑀1 and 1 ≤ 𝑘 ≤ 𝑁1. 

[0269] For a row quantity 𝑖 + 1: 

[0270] If 𝜃(𝑖 + 1) ≠ α, elimination is performed on a 𝜃(𝑖 + 1)th row with an (𝑖 + 1)th row to 

replace the 𝜃(𝑖 + 1) th row, that is, 𝐻𝑖+1(𝜃(𝑖 + 1),𝑘) = [𝐻𝑖(𝜃(𝑖 + 1),𝑘) + 𝐻0(𝑖 +

1, 𝑘)] (𝑚𝑜𝑑 2) . 𝐻𝑖+1(𝑖 + 1,𝑘) = 𝐻0(𝑖 + 1, 𝑘) and 𝐻𝑖+1(𝑡,𝑘) = 𝐻𝑖(𝑡, 𝑘), where 𝑡 ≠10 

𝜃(𝑖 + 1), 1 ≤ 𝑡 ≤ 𝑖, and 1 ≤ 𝑘 ≤ 𝑁1. 

[0271] If 𝜃(𝑖 + 1) = α , 𝐻𝑖+1(𝑖 + 1, 𝑘) = 𝐻0(𝑖 + 1, 𝑘) . 𝐻𝑖+1(𝑡, 𝑘) = 𝐻𝑖(𝑡,𝑘) , where 1 ≤

𝑡 ≤ 𝑖 and 1 ≤ 𝑘 ≤ 𝑁1. 

[0272] In addition, in embodiments of this application, a length R of the indication sequence 

𝜃 may be determined based on a code length corresponding to the LDPC base matrix, a 15 

quantity of information bits corresponding to the LDPC base matrix, a quantity of punctured 

information columns, and a quantity of information columns in the LDPC base matrix. R is 

a minimum integer that meets a condition 𝑅𝑍𝑐 ≥ 𝑁0 − 𝐾0 + 𝐾1. Zc is a lifting value. Zc is 

minimum Zc that meets a condition KZc ≥ K0  in a Zc list. N0 is the code length 

corresponding to the LDPC base matrix. K0 is the quantity of information bits corresponding 20 

to the LDPC base matrix. K is the quantity of information columns in the LDPC base matrix. 

𝐾1 is the quantity of punctured information columns. 

[0273] The following describes selection of a low-code-rate extension manner (or selection of 

indication information) in embodiments of this application. 

[0274] For example, a low-code-rate matrix Hm+1×n+1 is constructed from a matrix Hm×n. For 25 

an extended node, only the last extended node is a non-zero element. For a variable node 

other than the extended nodes, there are two manners: split extension and conventional 

extension. 

[0275] An evaluation criterion is to calculate optimal decoding thresholds of extended rows 

newly added through split extension and conventional extension. 30 

[0276] (1) In split extension, degree distribution 𝑑𝑣𝐻𝑚+1×𝑛+1
(1:𝑛) = 𝑑𝑣𝐻𝑚×𝑛

(1:𝑛)  of 

variable nodes remains unchanged, and degree distribution 𝑑𝑐𝐻𝑚+1×𝑛+1
([1:𝑚] ∖

{𝑚,𝑓(𝑚)})  of check nodes is the same as that of 𝐻𝑚×𝑛 . Optimizable space is 

𝑑𝑐𝐻𝑚+1×𝑛+1
(𝑚) and 𝑑𝑐𝐻𝑚+1×𝑛+1

(𝑓(𝑚)). 𝑓(𝑚) is a parent node split to obtain 𝑚. 
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[0277] (2) In conventional extension, degree distribution 𝑑𝑣𝐻𝑚+1×𝑛+1
(1:𝑛) ≤ 1 +

𝑑𝑣𝐻𝑚×𝑛
(1:𝑛) of variable nodes is optimizable, and degree distribution of check nodes is 

𝑑𝑐𝐻𝑚+1×𝑛+1
(1:𝑚) = 𝑑𝑐𝐻𝑚×𝑛

(1:𝑚). 

[0278] A basic principle is to maintain an optimal edge density as far as possible during each 

extension. The core matrix needs an extremely high edge density to ensure performance. In 5 

a process of extending to a low code rate, to ensure performance at the low code rate, an 

overall edge density is reduced by newly adding a row through split extension and increased 

by newly adding a row through conventional extension. 

[0279] The indication sequence is derived by optimizing a decoding threshold: Conventional 

extension is first performed because a high edge density is needed at a high code rate. As 10 

the code rate decreases, an edge density corresponding to a better decoding threshold 

decreases, and a split extension region is entered. When the edge density decreases to a 

specific value, the hybrid region is entered. The indication sequence obtained by optimizing 

the decoding threshold has an obvious segmentation feature. Although specific indication 

sequences are different, a sequence feature generated through an optimized threshold is 15 

relatively clear. 

[0280] FIG. 10 shows two examples of indication sequences. In FIG. 10, a split index is an 

index of a split on a parent check node, a check index is an index of a check node, a vertical 

axis above 0 is split extension, and a vertical axis below 0 is conventional extension. 

[0281] For a check node other than a core check (or referred to as a core matrix) of an 20 

indication sequence shown on the left side of FIG. 10: 1. First, conventional extension is 

continuously performed. 2. Next, split extension is continuously performed. 3. Then, split 

extension and conventional extension are alternately performed. 

[0282] For a check node other than a core check (or referred to as a core matrix) of an 

indication sequence shown on the right side of FIG. 10: 1. First, split extension and 25 

conventional extension are alternately performed. 2. Next, split extension is continuously 

performed. 3. Then, split extension and conventional extension are alternately performed. 

[0283] FIG. 11 is a schematic flowchart of an LDPC code–based communication method 1100 

according to this application. 

[0284] The method 1100 may be performed by a receive end, or a module or unit in the receive 30 

end, hereinafter collectively referred to as the receive end for ease of description. The 

method 1100 may include at least a part of the following content. 

[0285] Step 1101: The receive end receives an LDPC coding bit sequence from a transmit end. 

[0286] Step 1102: The receive end decodes the LDPC coding bit sequence based on an LDPC 

base matrix. 35 
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[0287] The LDPC base matrix may be obtained based on a storage matrix and indication 

information. The LDPC base matrix may be a matrix actually used by the receive end. The 

storage matrix may be a matrix stored in the receive end or a matrix predefined in a protocol. 

The LDPC base matrix may also be referred to as a decoding matrix. 

[0288] The storage matrix, the indication information, the LDPC base matrix, and a manner 5 

of obtaining the LDPC base matrix based on the storage matrix and the indication 

information at the receive end are similar to those at the transmit end. For details, refer to 

the description of the transmit end. Details are not described again. 

[0289] It should be noted that the LDPC base matrix used by the receive end may be the same 

as or different from that used by the transmit end. For example, the transmit end may only 10 

read the storage matrix based on the indication information without performing split 

extension, and the receive end may read the storage matrix based on the indication 

information and perform split extension. In this case, the LDPC base matrix used by the 

transmit end may be different from that used by the receive end. For another example, the 

transmit end may read the storage matrix based on the indication information and perform 15 

split extension, and the receive end may read the storage matrix based on the indication 

information and perform split extension. In this case, the LDPC base matrix used by the 

transmit end may be different from that used by the receive end. 

[0290] The following describes performance of an LDPC code in embodiments of this 

application with reference to FIG. 12 to FIG. 16. 20 

[0291] FIG. 12 shows a simulation result of a quantity of equivalent decoded rows of an LDPC 

code according to an embodiment of this application. Hybrid extension corresponds to the 

LDPC code in embodiments of this application. 

[0292] As shown in FIG. 12, in a high-code-rate core matrix and during initial conventional 

extension, the quantity of equivalent decoded rows of the LDPC code in embodiments of 25 

this application is close to that of an NR LDPC code. In a split extension phase for low-

code-rate extension, the quantity of equivalent decoded rows of the LDPC code in 

embodiments of this application does not increase as a code rate decreases. In a phase of 

alternately performing split extension and conventional extension (or in other words, 

performing hybrid extension), the quantity of equivalent decoded rows of the LDPC code in 30 

embodiments of this application slowly increases as the code rate decreases. It can be learned 

that in the last two phases, the quantity of equivalent decoded rows of the LDPC code in 

embodiments of this application is significantly less than that of the NR LDPC code. 

[0293] FIG. 13 shows a simulation result of an average quantity of decoding iterations of an 

LDPC code according to an embodiment of this application. Hybrid extension corresponds 35 
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to the LDPC code in embodiments of this application. FIG. 13 shows a result of an average 

quantity of decoding iterations at a 1-bit granularity (1-bit granularity). 

[0294] As shown in FIG. 13, in a high-code-rate phase, an average convergence speed of an 

NR LDPC code is approximately 6.x iterations, and that of the LDPC code in embodiments 

of this application is approximately 3.x iterations, with power consumption and average 5 

latency differences of nearly 1 time. In a low-code-rate phase, performance of the LDPC 

code in embodiments of this application is better than that of the NR LDPC code, and a 

structure without puncturing and a large column weight still features fast convergence at a 

lower signal-to-noise ratio (Signal Noise Ratio, SNR). 

[0295] FIG. 14 shows a simulation result of an aligned quantity of equivalent decoded rows of 10 

an LDPC code according to an embodiment of this application. Hybrid extension 

corresponds to the LDPC code in embodiments of this application. 

[0296] Structural support: 1. Degree distribution is even. 2. There is no puncturing position. 3. 

Two rows obtained through split extension are orthogonal, and a decoding threshold is good 

for a small quantity of iterations. 4. Hybrid low-code-rate extension is performed for a better 15 

edge density. 

[0297] As shown in FIG. 14, for an aligned quantity of iterations of the LDPC code in 

embodiments of this application: 1. For an extreme quantity of iterations, its performance is 

close to that of an NR LDPC code, with a difference of less than 0.1 dB. 2. For a small 

quantity of iterations, it has a large performance advantage over the NR LDPC code. Their 20 

performance is close at a low code rate. An advantage of the LDPC code in embodiments of 

this application is extended as a code rate decreases. 

[0298] FIG. 15 shows a simulation result of an error floor (error floor) of an LDPC code 

according to an embodiment of this application. Hybrid extension corresponds to the LDPC 

code in embodiments of this application. 25 

[0299] As shown in FIG. 15, an upper triangular extended structure of the LDPC code in 

embodiments of this application may cause a slight performance loss between waterfall 

(waterfall) regions, but has a great benefit for the error floor due to a reduction of (𝑎 + 𝑏, 0)

– TS. 

[0300] Structural support for hybrid extension: An encoding matrix has an extended node with 30 

a diagonal structure, which can support IR-HARQ and parallel encoding. A check matrix 

has an extended node with an upper triangular structure, which avoids a small trapping set 

(Trapping Set) and reduces the error floor. 

[0301] In comparison with a check matrix of an LDPC code that supports IR-HARQ, an edge 

between extended nodes appears at an upper triangular position. In comparison with a check 35 
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matrix generated through only split extension, an extended part of hybrid extension includes 

a one-degree extended node. 

[0302] FIG. 16 shows a simulation result of performance of an LDPC code in low-bit 

quantization according to an embodiment of this application. Hybrid extension corresponds 

to the LDPC code in embodiments of this application. 5 

[0303] As shown in FIG. 16, for the LDPC code in embodiments of this application, a core 

part has regular variable node degree distribution, density evolution is more balanced, and 

an amplitude difference between nodes 𝑣𝑎𝑙𝑙  is smaller. In lower-bit quantization, the 

performance is better than that of an NR LDPC code, and a performance loss is smaller than 

that of a floating-point code. 10 

[0304] It should be noted that the foregoing embodiments of this application may be 

independently implemented, or may be implemented together in a proper manner. This is 

not limited in this application. 

[0305] The methods provided in this application are described in detail above with reference 

to FIG. 6 to FIG. 16. Apparatus embodiments of this application are described in detail 15 

below with reference to FIG. 17 and FIG. 18. 

[0306] It may be understood that to implement the functions in the foregoing embodiments, 

an apparatus in FIG. 17 or FIG. 18 includes a corresponding hardware structure and/or 

software module for performing each function. A person skilled in the art should be easily 

aware that in this application, the units and method steps in the examples described with 20 

reference to embodiments disclosed in this application can be implemented by hardware or 

a combination of hardware and computer software. 

[0307] FIG. 17 and FIG. 18 each are a diagram of a structure of a possible apparatus according 

to an embodiment of this application. These apparatuses may be configured to implement 

functions of the transmit end or the receive end in the foregoing method embodiments. 25 

Therefore, beneficial effects of the foregoing method embodiments can also be implemented. 

[0308] As shown in FIG. 17, an apparatus 10 includes a transceiver unit 11 and a processing 

unit 12. 

[0309] When the apparatus 10 is configured to implement a function of the transmit end in the 

foregoing method embodiments, the transceiver unit 11 is configured to obtain an 30 

information bit sequence. The processing unit 12 is configured to perform LDPC encoding 

on the information bit sequence based on an LDPC base matrix to obtain an LDPC coding 

bit sequence. The LDPC base matrix is obtained based on a storage matrix and indication 

information. The indication information includes first information and second information. 

The first information indicates one or more row pairs. Each of the one or more row pairs 35 
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corresponds to two rows of the storage matrix. A shifting value of a non-zero element in a 

first row of the two rows corresponds to a shifting value of a non-zero element in a second 

row of the two rows. The second information indicates one or more third rows. The one or 

more third rows of the LDPC base matrix are the same as the one or more third rows of the 

storage matrix. The transceiver unit 11 is further configured to send the LDPC coding bit 5 

sequence. 

[0310] When the apparatus 10 is configured to implement a function of the receive end in the 

foregoing method embodiments, the transceiver unit 11 is configured to receive an LDPC 

coding bit sequence from the transmit end. The processing unit 12 is configured to decode 

the LDPC coding bit sequence based on an LDPC base matrix. The LDPC base matrix is 10 

obtained based on a storage matrix and indication information. The indication information 

includes first information and second information. The first information indicates one or 

more row pairs. Each of the one or more row pairs corresponds to two rows of the storage 

matrix. A shifting value of a non-zero element in a first row of the two rows corresponds to 

a shifting value of a non-zero element in a second row of the two rows. The second 15 

information indicates one or more third rows. The one or more third rows of the LDPC base 

matrix are the same as the one or more third rows of the storage matrix. 

[0311] Optionally, a row that is of the LDPC base matrix and that corresponds to the first row 

is the same as the first row; and a row that is of the LDPC base matrix and that corresponds 

to the second row is obtained by performing elimination on the second row with the first 20 

row. 

[0312] Optionally, the storage matrix is obtained based on a first table, a second table, and a 

third table. The first table includes a connection relationship between a variable node and a 

check node of the storage matrix. The second table includes a shifting value of a non-zero 

element in a core matrix of the storage matrix. The third table includes a shifting value of a 25 

non-zero element in the one or more third rows. 

[0313] Optionally, a form used for the indication information includes at least one of an 

indication sequence, a mapping table, or a mapping pair. 

[0314] Optionally, the indication information is in a form of an indication sequence. A length 

of the indication sequence is equal to a quantity of rows of the LDPC base matrix. The first 30 

information includes a row number of a second row in each of the one or more row pairs. A 

row number of a first row in the row pair is a position of the row number of the second row 

in the row pair in the indication sequence. The position of the row number of the second row 

in the row pair in the indication sequence is greater than the row number of the first row in 

the row pair. The second information includes one or more first characters. Positions of the 35 
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one or more first characters in the indication sequence correspond to row numbers of the 

one or more third rows. 

[0315] Optionally, the first character is a value other than a row number of the storage matrix. 

[0316] Optionally, the second information includes a plurality of first characters, and values 

of the plurality of first characters are the same. 5 

[0317] Optionally, some or all of a plurality of third rows corresponding to the plurality of first 

characters are pairwise orthogonal. 

[0318] Optionally, the second information includes a plurality of first characters, the plurality 

of first characters include at least two types of values, and third rows corresponding to first 

characters with a same value are pairwise orthogonal. 10 

[0319] Optionally, the indication sequence sequentially includes a first segment, a second 

segment, a third segment, and a fourth segment. The first segment corresponds to the core 

matrix of the storage matrix. The first segment consists of one or more first row numbers or 

one or more second characters. The second segment consists of one or more third characters. 

The third segment consists of one or more second row numbers. The fourth segment is 15 

formed by interleaving one or more fourth characters and one or more third row numbers. 

The row number in the first information sequentially includes the one or more first row 

numbers, the one or more second row numbers, and the one or more third row numbers. The 

one or more first characters sequentially include the one or more second characters, the one 

or more third characters, and the one or more fourth characters. 20 

[0320] Optionally, when the first segment consists of the one or more first row numbers, the 

one or more second row numbers include at least one or all of the one or more first row 

numbers. 

[0321] Optionally, the one or more third row numbers include at least one or all of row 

numbers of third rows corresponding to the one or more fourth characters. 25 

[0322] Optionally, a proportion of the fourth characters in the fourth segment increases as a 

code rate corresponding to the LDPC base matrix decreases. 

[0323] Optionally, an ith position of the indication sequence is the first character. A quantity of 

pairwise orthogonal third rows in first i rows of the storage matrix is less than or equal to a 

sum of 1 and a maximum quantity of splitting times of (i – 1) rows corresponding to first (i 30 

– 1) positions of the indication sequence. i is an integer greater than 1. 

[0324] Optionally, the storage matrix is an M × N matrix. The storage matrix includes a 

submatrix A1, a submatrix B1, a submatrix C1, a submatrix D1, and a submatrix E1. The 

submatrix A1 is 1st to m1
th rows and 1st to n1

th columns of the storage matrix. The submatrix 

B1 is the 1st to m1
th rows and (n1 + 1)th to n2

th columns of the storage matrix. The submatrix 35 
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C1 is the 1st to m1
th rows and (n2 + 1)th to Nth columns of the storage matrix. The submatrix 

D1 is (m1 + 1)th to Mth rows and the 1st to n2
th columns of the storage matrix. The submatrix 

E1 is the (m1 + 1)th to Mth rows and the (n2 + 1)th to Nth columns of the storage matrix. That 

the shifting value of the non-zero element in the first row corresponds to the shifting value 

of the non-zero element in the second row includes: shifting values of non-zero elements in 5 

first n2 elements of the first row correspond to shifting values of non-zero elements in first 

n2 elements of the second row. The first n2 elements of the second row are rows in a matrix 

formed by the submatrix A1 and the submatrix B1 or rows in the submatrix D1. 

[0325] Optionally, that the shifting values of the non-zero elements in the first n2 elements of 

the first row correspond to the shifting values of the non-zero elements in the first n210 

elements of the second row includes: the shifting values of the non-zero elements in the first 

n2 elements of the first row are properly included in the shifting values of the non-zero 

elements in the first n2 elements of the second row; or sums of a fixed value and the shifting 

values of the non-zero elements in the first n2 elements of the first row are properly included 

in the shifting values of the non-zero elements in the first n2 elements of the second row. 15 

[0326] Optionally, the submatrix E1 is a lower triangular matrix. 

[0327] Optionally, a sum of column weights of a core part of the LDPC base matrix is less 

than a sum of column weights of a part that is of the storage matrix and that corresponds to 

the core part of the LDPC base matrix; and/or a sum of column weights of an extended part 

of the LDPC base matrix is greater than a sum of column weights of a part that is of the 20 

storage matrix and that corresponds to the extended part of the LDPC base matrix. 

[0328] Optionally, the processing unit 12 is further configured to: read the indication 

information whose length is R based on a code length corresponding to the LDPC base 

matrix, a quantity of information bits corresponding to the LDPC base matrix, a quantity of 

punctured information columns, and a quantity of information columns in the LDPC base 25 

matrix; and obtain the LDPC base matrix based on the storage matrix and the indication 

information. R is a minimum integer that meets a condition 𝑅𝑍𝑐 ≥ 𝑁0 − 𝐾0 + 𝐾1. Zc is a 

lifting value. Zc is minimum Zc that meets a condition KZc ≥ K0 in a Zc list. N0 is the code 

length corresponding to the LDPC base matrix. K0 is the quantity of information bits 

corresponding to the LDPC base matrix. K is the quantity of information columns in the 30 

LDPC base matrix. 𝐾1 is the quantity of punctured information columns. 

[0329] For more detailed descriptions of the transceiver unit 11 and the processing unit 12, 

refer to related descriptions in the foregoing method embodiments. Details are not described 

herein again. 

[0330] As shown in FIG. 20, an apparatus 20 includes a processor 21. The processor 21 is 35 



54 

coupled to a memory 23. The memory 23 is configured to store instructions. When the 

apparatus 20 is configured to implement the foregoing method, the processor 21 is 

configured to execute the instructions in the memory 23, to implement a function of the 

foregoing processing unit 12. 

[0331] Optionally, the apparatus 20 further includes the memory 23. 5 

[0332] Optionally, the apparatus 20 further includes an interface circuit 22. The processor 21 

and the interface circuit 22 are coupled to each other. It may be understood that the interface 

circuit 22 may be a transceiver or an input/output interface. When the apparatus 20 is 

configured to implement the foregoing method, the processor 21 is configured to execute 

the instructions to implement the function of the foregoing processing unit 12, and the 10 

interface circuit 22 is configured to implement a function of the foregoing transceiver unit 

11. 

[0333] For example, when the apparatus 20 is a chip used at a transmit end or a receive end, 

the chip implements a function of the transmit end or the receive end in the foregoing method 

embodiments. The chip receives information from another module (for example, a radio 15 

frequency module or an antenna) in the transmit end or the receive end, where the 

information is sent by another apparatus to the transmit end or the receive end; or the chip 

sends information to another module (for example, a radio frequency module or an antenna) 

in the transmit end or the receive end, where the information is sent by the transmit end or 

the receive end to another apparatus. 20 

[0334] This application further provides a communication apparatus, including a processor. 

The processor is coupled to a memory. The memory is configured to store a computer 

program or instructions and/or data. The processor is configured to: execute the computer 

program or the instructions stored in the memory, or read the data stored in the memory, to 

perform the method in the foregoing method embodiments. Optionally, there are one or more 25 

processors. Optionally, the communication apparatus includes the memory. Optionally, there 

are one or more memories. Optionally, the memory and the processor are integrated together 

or disposed separately. 

[0335] This application further provides a computer-readable storage medium. The computer-

readable storage medium stores computer instructions used for implementing the method 30 

performed by the transmit end or the receive end in the foregoing method embodiments. 

[0336] This application further provides a computer program product, including instructions. 

When the instructions are executed by a computer, the method performed by the transmit 

end or the receive end in the foregoing method embodiments is implemented. 

[0337] This application further provides a communication system. The communication system 35 
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includes at least one of the transmit end or the receive end in the foregoing embodiments. 

[0338] For explanations and beneficial effects of related content in any one of the apparatuses 

provided above, refer to the corresponding method embodiments provided above. Details 

are not described herein again. 

[0339] It may be understood that the processor in embodiments of this application may be a 5 

central processing unit (central processing unit, CPU), or may be another general-purpose 

processor, a digital signal processor (digital signal processor, DSP), an application-specific 

integrated circuit (application-specific integrated circuit, ASIC), a field programmable gate 

array (field programmable gate array, FPGA) or another programmable logic device, a 

transistor logic device, a hardware component, or any combination thereof. The general-10 

purpose processor may be a microprocessor, any regular processor, or the like. 

[0340] The method steps in embodiments of this application may be implemented in a 

hardware manner, or may be implemented in a manner of executing software instructions 

by the processor. The software instructions may include a corresponding software module. 

The software module may be stored in a random access memory, a flash memory, a read-15 

only memory, a programmable read-only memory, an erasable programmable read-only 

memory, an electrically erasable programmable read-only memory, a register, a hard disk, a 

removable hard disk, a compact disc read-only memory (compact disc read-only memory, 

CD-ROM), or any other form of storage medium well-known in the art. For example, a 

storage medium is coupled to a processor, so that the processor can read information from 20 

the storage medium and write information to the storage medium. Certainly, the storage 

medium may alternatively be a component of the processor. The processor and the storage 

medium may be disposed in an ASIC. In addition, the ASIC may be located at a transmit 

end or a receive end. Certainly, the processor and the storage medium may alternatively exist 

in a transmit end or a receive end as discrete components. 25 

[0341] All or some of the foregoing embodiments may be implemented by using software, 

hardware, firmware, or any combination thereof. When software is used to implement the 

embodiments, all or some of the embodiments may be implemented in a form of a computer 

program product. The computer program product includes one or more computer programs 

or instructions. When the computer programs or instructions are loaded and executed on a 30 

computer, the procedures or functions in embodiments of this application are all or partially 

executed. The computer may be a general-purpose computer, a dedicated computer, a 

computer network, a network device, user equipment, or another programmable apparatus. 

The computer programs or instructions may be stored in a computer-readable storage 

medium, or may be transmitted from a computer-readable storage medium to another 35 
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computer-readable storage medium. For example, the computer programs or instructions 

may be transmitted from a website, computer, server, or data center to another website, 

computer, server, or data center in a wired or wireless manner. The computer-readable 

storage medium may be any usable medium that can be accessed by the computer, or a data 

storage device, for example, a server or a data center, integrating one or more usable media. 5 

The usable medium may be a magnetic medium, for example, a floppy disk, a hard disk, or 

a magnetic tape; or may be an optical medium, for example, a digital video disc; or may be 

a semiconductor medium, for example, a solid-state drive. 

[0342] In various embodiments of this application, unless otherwise stated or there is a logic 

conflict, terms and/or descriptions in different embodiments are consistent and may be 10 

mutually referenced, and technical features in different embodiments may be combined 

based on an internal logical relationship thereof, to form a new embodiment. 

[0343] It may be understood that various numbers in embodiments of this application are 

merely used for differentiation for ease of description, and are not used to limit the scope of 

embodiments of this application. Sequence numbers of the foregoing processes do not mean 15 

an execution sequence, and the execution sequence of the processes should be determined 

based on functions and internal logic of the processes. 

[0344] Unless otherwise stated, meanings of all technical and scientific terms used in 

embodiments of this application are the same as those usually understood by a person skilled 

in the technical field of this application. The terms used in this application are merely 20 

intended to describe objectives of specific embodiments, and are not intended to limit the 

scope of this application. It should be understood that the foregoing is an example for 

description, and the foregoing examples are merely intended to help a person skilled in the 

art understand embodiments of this application, but are not intended to limit embodiments 

of this application to examples of specific values or specific scenarios. It is clear that a 25 

person skilled in the art can make various equivalent modifications or variations based on 

the examples described above, and such modifications and variations also fall within the 

scope of embodiments of this application. 

[0345] The foregoing descriptions are merely specific implementations of this application, but 

are not intended to limit the protection scope of this application. Any variation or 30 

replacement readily figured out by a person skilled in the art within the technical scope 

disclosed in this application shall fall within the protection scope of this application. 

Therefore, the protection scope of this application shall be subject to the protection scope of 

the claims. 
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CLAIMS 

[Claim 1] A low-density parity-check LDPC code–based communication method, 

comprising: 

obtaining an information bit sequence;

performing LDPC encoding on the information bit sequence based on an LDPC 5 

base matrix to obtain an LDPC coding bit sequence, wherein the LDPC base 

matrix is obtained based on a storage matrix and indication information, the 

indication information comprises first information and second information, the 

first information indicates one or more row pairs, each of the one or more row 

pairs corresponds to two rows of the storage matrix, a shifting value of a non-10 

zero element in a first row of the two rows corresponds to a shifting value of a 

non-zero element in a second row of the two rows, the second information 

indicates one or more third rows, and the one or more third rows of the LDPC 

base matrix are the same as the one or more third rows of the storage matrix; and

sending the LDPC coding bit sequence. 15 

[Claim 2] A low-density parity-check LDPC code–based communication method, 

comprising: 

receiving an LDPC coding bit sequence from a transmit end; and

decoding the LDPC coding bit sequence based on an LDPC base matrix, wherein 

the LDPC base matrix is obtained based on a storage matrix and indication 20 

information, the indication information comprises first information and second 

information, the first information indicates one or more row pairs, each of the 

one or more row pairs corresponds to two rows of the storage matrix, a shifting 

value of a non-zero element in a first row of the two rows corresponds to a 

shifting value of a non-zero element in a second row of the two rows, the second 25 

information indicates one or more third rows, and the one or more third rows of 

the LDPC base matrix are the same as the one or more third rows of the storage 

matrix. 

[Claim 3] The method according to claim 1 or 2, wherein 

a row that is of the LDPC base matrix and that corresponds to the first row is the 30 

same as the first row; and

a row that is of the LDPC base matrix and that corresponds to the second row is 

obtained by performing elimination on the second row with the first row. 

[Claim 4] The method according to any one of claims 1 to 3, wherein 
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the storage matrix is obtained based on a first table, a second table, and a third 

table, the first table comprises a connection relationship between a variable node 

and a check node of the storage matrix, the second table comprises a shifting 

value of a non-zero element in a core matrix of the storage matrix, and the third 

table comprises a shifting value of a non-zero element in the one or more third 5 

rows. 

[Claim 5] The method according to any one of claims 1 to 4, wherein 

a form used for the indication information comprises at least one of an indication 

sequence, a mapping table, or a mapping pair. 

[Claim 6] The method according to claim 5, wherein 10 

the indication information is in a form of an indication sequence, and a length of 

the indication sequence is equal to a quantity of rows of the LDPC base matrix; 

the first information comprises a row number of a second row in each of the one 

or more row pairs, a row number of a first row in the row pair is a position of the 

row number of the second row in the row pair in the indication sequence, and the 15 

position of the row number of the second row in the row pair in the indication 

sequence is greater than the row number of the first row in the row pair; and the 

second information comprises one or more first characters, and positions of the 

one or more first characters in the indication sequence correspond to row 

numbers of the one or more third rows. 20 

[Claim 7] The method according to claim 6, wherein 

the first character is a value other than a row number of the storage matrix. 

[Claim 8] The method according to claim 6 or 7, wherein 

the second information comprises a plurality of first characters, the plurality of 

first characters comprise at least two types of values, and third rows 25 

corresponding to first characters with a same value are pairwise orthogonal. 

[Claim 9] The method according to any one of claims 6 to 8, wherein 

the indication sequence sequentially comprises a first segment, a second segment, 

a third segment, and a fourth segment; the first segment corresponds to the core 

matrix of the storage matrix, and the first segment consists of one or more first 30 

row numbers or one or more second characters; the second segment consists of 

one or more third characters; the third segment consists of one or more second 

row numbers; and the fourth segment is formed by interleaving one or more 

fourth characters and one or more third row numbers; and

the row number in the first information sequentially comprises the one or more 35 
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first row numbers, the one or more second row numbers, and the one or more 

third row numbers, and the one or more first characters sequentially comprise 

the one or more second characters, the one or more third characters, and the one 

or more fourth characters. 

[Claim 10] The method according to claim 9, wherein 5 

when the first segment consists of the one or more first row numbers, the one or 

more second row numbers comprise at least one or all of the one or more first 

row numbers. 

[Claim 11] The method according to claim 9 or 10, wherein 

the one or more third row numbers comprise at least one or all of row numbers 10 

of third rows corresponding to the one or more fourth characters. 

[Claim 12] The method according to any one of claims 9 to 11, wherein 

a proportion of the fourth characters in the fourth segment increases as a code 

rate corresponding to the LDPC base matrix decreases. 

[Claim 13] The method according to any one of claims 6 to 12, wherein 15 

an ith position of the indication sequence is the first character, a quantity of 

pairwise orthogonal third rows in first i rows of the storage matrix is less than or 

equal to a sum of 1 and a maximum quantity of splitting times of rows 

corresponding to first (i – 1) positions of the indication sequence, and i is an 

integer greater than 1. 20 

[Claim 14] The method according to any one of claims 1 to 13, wherein 

the storage matrix is an M × N matrix, the storage matrix comprises a submatrix 

A1, a submatrix B1, a submatrix C1, a submatrix D1, and a submatrix E1, the 

submatrix A1 is 1st to m1
th rows and 1st to n1

th columns of the storage matrix, the 

submatrix B1 is the 1st to m1
th rows and (n1 + 1)th to n2

th columns of the storage 25 

matrix, the submatrix C1 is the 1st to m1
th rows and (n2 + 1)th to Nth columns of 

the storage matrix, the submatrix D1 is (m1 + 1)th to Mth rows and the 1st to n2
th

columns of the storage matrix, and the submatrix E1 is the (m1 + 1)th to Mth rows 

and the (n2 + 1)th to Nth columns of the storage matrix;

that the shifting value of the non-zero element in the first row corresponds to the 30 

shifting value of the non-zero element in the second row comprises: shifting 

values of non-zero elements in first n2 elements of the first row correspond to 

shifting values of non-zero elements in first n2 elements of the second row; and

the first n2 elements of the second row are rows in a matrix formed by the 

submatrix A1 and the submatrix B1 or rows in the submatrix D1. 35 
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[Claim 15] The method according to claim 14, wherein that the shifting values of the non-

zero elements in the first n2 elements of the first row correspond to the shifting 

values of the non-zero elements in the first n2 elements of the second row 

comprises: 

the shifting values of the non-zero elements in the first n2 elements of the first 5 

row are properly comprised in the shifting values of the non-zero elements in the 

first n2 elements of the second row; or

sums of a fixed value and the shifting values of the non-zero elements in the first 

n2 elements of the first row are properly comprised in the shifting values of the 

non-zero elements in the first n2 elements of the second row. 10 

[Claim 16] The method according to claim 14 or 15, wherein 

the submatrix E1 is a lower triangular matrix. 

[Claim 17] The method according to any one of claims 1 to 16, wherein 

a sum of column weights of a core part of the LDPC base matrix is less than a 

sum of column weights of a part that is of the storage matrix and that corresponds 15 

to the core part of the LDPC base matrix; and/or

a sum of column weights of an extended part of the LDPC base matrix is greater 

than a sum of column weights of a part that is of the storage matrix and that 

corresponds to the extended part of the LDPC base matrix. 

[Claim 18] The method according to any one of claims 1 to 17, wherein the method further 20 

comprises: 

reading the indication information whose length is R based on a code length 

corresponding to the LDPC base matrix, a quantity of information bits 

corresponding to the LDPC base matrix, a quantity of punctured information 

columns, and a quantity of information columns in the LDPC base matrix; and25 

obtaining the LDPC base matrix based on the storage matrix and the indication 

information; wherein

R is a minimum integer that meets a condition 𝑅𝑍𝑐 ≥ 𝑁0 − 𝐾0 + 𝐾1; Zc is a 

lifting value, and Zc is minimum Zc that meets a condition KZc ≥ K0 in a Zc list; 

N0 is the code length corresponding to the LDPC base matrix; K0 is the quantity 30 

of information bits corresponding to the LDPC base matrix; K is the quantity of 

information columns in the LDPC base matrix; and 𝐾1  is the quantity of 

punctured information columns. 

[Claim 19] A communication apparatus, comprising a module or unit configured to perform 

the method according to any one of claims 1 and 3 to 18 or the method according 35 
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to any one of claims 2 to 18. 

[Claim 20] A communication apparatus, comprising: 

a processor, configured to execute a computer program stored in a memory, to 

enable the apparatus to perform the method according to any one of claims 1 and 

3 to 18 or the method according to any one of claims 2 to 18. 5 

[Claim 21] The apparatus according to claim 20, wherein the apparatus further comprises 

the memory. 

[Claim 22] The apparatus according to claim 20 or 21, wherein the apparatus is a chip. 

[Claim 23] A computer-readable storage medium, wherein the computer-readable storage 

medium stores a computer program, and when the computer program runs on a 10 

computer, the computer is enabled to perform the method according to any one 

of claims 1 and 3 to 18 or the method according to any one of claims 2 to 18. 

[Claim 24] A computer program product, wherein the computer program product comprises 

instructions for performing the method according to any one of claims 1 and 3 to 

18 or the method according to any one of claims 2 to 18. 15 

[Claim 25] A communication system, comprising: 

a transmit end, configured to perform the method according to any one of claims 

1 and 3 to 18; and

a receive end, configured to perform the method according to any one of claims 

2 to 18. 20 


