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POLAR CODE ENCODING METHOD AND APPARATUS 

TECHNICAL FIELD 

[0001] Embodiments of this application relate to the field of communication technologies, and 

in particular, to a polar code encoding method and an apparatus. 

BACKGROUND 5 

[0002] In a communication system, to reduce coding complexity, a coding scheme based on a 

parity-check polar code (parity check polar codes, PC-Polar codes) is proposed. 

[0003] The PC-Polar code may include an information bit position, a frozen bit position, a PC 

bit position, and a rate matching shortened bit position. The information bit position is used to 

carry an information bit, the frozen bit position is used to carry a frozen bit, and the PC bit position 10 

is used to carry a PC bit. The PC bit position is determined based on the information bit position, 

a value of the PC bit may be determined by using a PC equation based on a value of an information 

bit located before the PC bit position, and the rate matching shortened bit position does not need 

to be sent to a channel. 

[0004] For sequences of different quantities of information bits, positions of information bits 15 

of the sequences are different, leading to different PC bit positions and PC equations. In other 

words, corresponding PC bit positions and PC equations need to be separately stored for the 

sequences of different quantities of information bits, resulting in higher hardware complexity and 

higher hardware overheads. 

SUMMARY 20 

[0005] This application provides a polar code encoding method and an apparatus, to enable 

polar codes to be constructed based on a same reliability sequence and a same first matrix for 

sequences of different quantities of information bits, thereby reducing hardware complexity, 

reducing hardware overheads, improving code spectrum characteristics, reducing decoding 

complexity, and improving decoding performance. 25 

[0006] According to a first aspect, an embodiment of this application provides a polar code 

encoding method. An execution body of the method may be a transmit end device, or may be a 

chip, a chip system, or a system on chip of a transmit end device. The method includes: The 
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transmit end device maps, based on a reliability sequence, an information bit sequence whose 

length is k to k bits of a first sequence whose length is N, to obtain a second sequence; multiplies 

the second sequence by a first matrix to obtain a third sequence; and performs polar encoding on 

the third sequence to obtain a fourth sequence, where a length of the reliability sequence is N, the 

second sequence includes k information bit positions, x parity check PC bit positions, and N–k–x 5 

frozen bit positions, k≤K≤N, 1≤x, K is a maximum value of the length of the information bit 

sequence, k, K, N, and x are all positive integers, the first matrix is a matrix with all 0s below a 

diagonal and all 1s on the diagonal, a column weight of a column corresponding to the PC bit 

position in the first matrix is greater than 1, a column weight of a column corresponding to the 

frozen bit position or the information bit position is equal to 1, and a quantity of columns whose 10 

column weights are greater than 1 in the first matrix is less than or equal to N–K. 

[0007] According to the first aspect, this embodiment of this application provides a coding 

scheme based on a nested PC polar code, to separately construct, for an information bit sequence, 

a reliability sequence whose length is N and that has a nesting characteristic. In this way, when 

puncturing is performed in a back-to-front order, a quantity of performance bad points is reduced, 15 

code spectrum characteristics are improved, and decoding performance is improved. In addition, 

in this embodiment of this application, polar codes can be constructed based on a same first matrix 

for sequences of different quantities of information bits, that is, the first matrix has a nesting 

characteristic for the sequences of different quantities of information bits, and the first matrix does 

not change with a change of a quantity of information bits of the sequences; or it may be described 20 

that PC bit positions and PC equations corresponding to the sequences of different quantities of 

information bits are nested, and the transmit end device can store the same first matrix for the 

information bit sequences of different lengths, and does not need to separately store corresponding 

PC bit positions and PC equations for the information bit sequences of different lengths, thereby 

reducing hardware complexity, reducing hardware overheads, improving code spectrum 25 

characteristics, reducing decoding complexity, and improving decoding performance. 

[0008] In a possible design, multiplying the second sequence by the first matrix to obtain the 

third sequence includes: determining, based on the first matrix, one or more PC bit positions and 

bits checked by the PC bit positions; and determining a value of the PC bit position in the second 

sequence based on a value of the bit checked by the PC bit position, to obtain the third sequence. 30 

[0009] Based on this possible design, when the second sequence is processed based on the first 

matrix, the one or more PC bit positions of the second sequence may be determined based on the 

column whose column weight is greater than 1 in the first matrix, and then a value of each PC bit 

position in the second sequence is determined based on each bit checked by the PC bit position. 

For example, an exclusive OR result of the value of the bit checked by the PC bit position may be 35 



 

3 

used as the value of the PC bit position. This provides a feasible solution for processing the second 

sequence based on the first matrix to obtain the third sequence. 

[0010] In a possible design, the reliability sequence is determined based on one or more of the 

following: reliability, a code spectrum, and a performance optimization result. 

[0011] Based on this possible design, the reliability sequence whose length is N may be 5 

separately constructed for the information bit sequence based on parameters such as the reliability, 

the code spectrum, and the performance optimization result. When an encoded sequence is 

subsequently punctured in a back-to-front order, a quantity of performance bad points can be 

reduced, code spectrum characteristics can be improved, and decoding performance can be 

improved. 10 

[0012] In a possible design, a column weight of the first matrix is less than or equal to a first 

value. 

[0013] Based on this possible design, the column weight of the first matrix may be less than 

or equal to the first value, thereby ensuring sparseness of the first matrix, and obtaining better code 

spectrum characteristics. 15 

[0014] In a possible design, the first matrix is: 



 

4 

[
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10000000000000000000000000000000
01000000000000000000000000000000
00100000000000000000000000000000
00010000000000000000000000000000
00001000000000000000000000000000
00000100000000000000000000000000
00000010000000000000000000000000
00000001000000000000000000000000
00000000100000000000000000000000
00000000010000000000000000000000
00000000001000000000000000000000
00000000000100000010000000000000
00000000000010000000000000000000
00000000000001001010000000000000
00000000000000100000010000000000
00000000000000010010000000000000
00000000000000001000000000000000
00000000000000000100000000000000
00000000000000000010000000000000
00000000000000000001000000000000
00000000000000000000100000000000
00000000000000000000010000000000
00000000000000000000001001000000
00000000000000000000000100000000
00000000000000000000000010000000
00000000000000000000000001000000
00000000000000000000000000100000
00000000000000000000000000010000
00000000000000000000000000001000
00000000000000000000000000000100
00000000000000000000000000000010
00000000000000000000000000000001]
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[0015] In a possible design, the first matrix is: 
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[
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10000000000000000000000000000000
01000000000000000000000000000000
00100000000000000000000000000000
00010000000000000000000000000000
00001000000000000000000000000000
00000100000000000000000000000000
00000010000000000000000000000000
00000001000000000000000000000000
00000000100000000000000000000000
00000000010000000000000000000000
00000000001000000000000000000000
00000000000100000000010000000000
00000000000010000000000000000000
00000000000001000000000000100000
00000000000000100001010001000000
00000000000000010000000000000000
00000000000000001000000000000000
00000000000000000100000000000000
00000000000000000010000000000000
00000000000000000001000000000000
00000000000000000000100000000000
00000000000000000000010000000000
00000000000000000000001001000000
00000000000000000000000100000000
00000000000000000000000010000000
00000000000000000000000001000000
00000000000000000000000000100000
00000000000000000000000000010000
00000000000000000000000000001000
00000000000000000000000000000100
00000000000000000000000000000010
00000000000000000000000000000001]

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 

[0016] Based on the foregoing two possible designs, a plurality of feasible solutions are 

provided for designing the first matrix. 

[0017] In a possible design, the third sequence includes the one or more PC bit positions, and 

a difference between a number of the PC bit position and a number of the bit checked by the PC 5 

bit position is a prime number. 

[0018] Based on this possible design, the difference between the number of the PC bit position 

and the number of the bit checked by the PC bit position is limited to be a prime number. This can 

greatly reduce search space, and reduce loss of optimality as much as possible while improving 

code spectrum characteristics. 10 

[0019] In a possible design, the PC bit position of the third sequence is one or more of the 

following bits in the third sequence: 16, 18, 21, or 25. 

[0020] In a possible design, when the PC bit position is the 16th bit in the third sequence, the 

bit checked by the PC bit position is a 13th bit in the third sequence; or when the PC bit position is 
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the 18th bit in the third sequence, the bit checked by the PC bit position is one or more of the 

following bits in the third sequence: 11, 13, and 15; or when the PC bit position is the 21st bit in 

the third sequence, the bit checked by the PC bit position is a 14th bit in the third sequence; or 

when the PC bit position is the 25th bit in the third sequence, the bit checked by the PC bit position 

is a 22nd bit in the third sequence. 5 

[0021] Based on the foregoing two possible designs, a preferred example is provided for the 

PC bit position and the bit checked by the PC bit position. This can greatly reduce search space, 

reduce loss of optimality as much as possible while obtaining better code spectrum characteristics, 

reduce decoding complexity, and improve decoding performance. 

[0022] In a possible design, the PC bit position of the third sequence is one or more of the 10 

following bits in the third sequence: 19, 21, 25, or 26. 

[0023] In a possible design, when the PC bit position is the 19th bit in the third sequence, the 

bit checked by the PC bit position is a 14th bit in the third sequence; or when the PC bit position is 

the 21st bit in the third sequence, the bit checked by the PC bit position is one or more of the 

following bits in the third sequence: 11 and 14; or when the PC bit position is the 25th bit in the 15 

third sequence, the bit checked by the PC bit position is one or more of the following bits in the 

third sequence: 14 and 22; or when the PC bit position is the 26th bit in the third sequence, the bit 

checked by the PC bit position is a 13th bit in the third sequence. 

[0024] Based on the foregoing two possible designs, another preferred example is provided 

for the PC bit position and the bit checked by the PC bit position. This can greatly reduce search 20 

space, reduce loss of optimality as much as possible while obtaining better code spectrum 

characteristics, reduce decoding complexity, and improve decoding performance. 

[0025] In a possible design, the method further includes: performing interleaving processing 

on the fourth sequence based on a first interleaving pattern, to obtain a fifth sequence; and 

performing rate matching on the fifth sequence to obtain a first rate matching sequence. 25 

[0026] Based on this possible design, the first interleaving pattern may be an interleaving 

pattern determined based on sequence performance and a nesting characteristic, so that there is no 

need to separately store an interleaving pattern for sequences of different quantities of information 

bits, thereby reducing hardware complexity and reducing hardware overheads. In addition, because 

the first interleaving pattern is determined based on sequence performance, it can be ensured that 30 

there is no bad point in rate matching performance (for example, there is no bad point in 1-bit fine-

grained rate matching performance), and decoding performance is improved. 

[0027] In a possible design, the first interleaving pattern indicates to place a value of an Ath bit 

of the fourth sequence in a Bth bit of the fifth sequence through swapping; and a mapping 

relationship between A and B is: (5, 31), (26, 30), (11, 29), (9, 28), (28, 27), (7, 26), (30, 25), (16, 35 



 

7 

24), (31, 23), (21, 22), (10, 21), (24, 20), (27, 19), (6, 18), (3, 17), (12, 16), (17, 15), (8, 14), (13, 

13), (0, 12), (2, 11), (1, 10), (4, 9), (14, 8), (25, 7), (23, 6), (22, 5), and (19, 4). 

[0028] In a possible design, the first interleaving pattern indicates to place a value of an Ath bit 

of the fourth sequence in a Bth bit of the fifth sequence through swapping; and a mapping 

relationship between A and B is: (4, 31), (22, 30), (27, 29), (17, 28), (8, 27), (2, 26), (15, 25), (21, 5 

24), (29, 23), (23, 22), (6, 21), (26, 20), (20, 19), (7, 18), (0, 17), (13, 16), (19, 15), (11, 14), (14, 

13), (16, 12), (25, 11), (3, 10), (10, 9), (5, 8), (12, 7), (1, 6), (18, 5), and (24, 4). 

[0029] Based on the foregoing two possible designs, two preferred examples are provided for 

the first interleaving pattern. This can ensure that there is no bad point in rate matching 

performance while having a nesting characteristic, and improve decoding performance. 10 

[0030] In a possible design, the method further includes: performing interleaving processing 

on the fourth sequence based on a second interleaving pattern, to obtain a sixth sequence; and 

performing rate matching on the sixth sequence to obtain a second rate matching sequence. 

[0031] Based on this possible design, different from the first interleaving pattern that has a 

nesting characteristic in the first possible design, corresponding second interleaving patterns may 15 

be separately designed for sequences of different quantities of information bits, that is, the 

sequences of different quantities of information bits may correspond to different second 

interleaving patterns, to better fit the sequences of different quantities of information bits, ensure 

that there is no bad point in rate matching performance, and improve decoding performance. 

[0032] In a possible design, the second interleaving pattern indicates to place a value of an Ath 20 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 

relationship between A and B is: (12, 31), (9, 30), (19, 29), (18, 28), (1, 27), (15, 26), (14, 25), (29, 

24), (16, 23), (10, 22), (28, 21), (23, 20), (20, 19), (6, 18), (21, 17), (7, 16), (2, 15), (25, 14), (0, 

13), (3, 12), (5, 11), (31, 10), (30, 9), (4, 8), (22, 7), (13, 6), (27, 5), and (8, 4). 

[0033] In a possible design, the second interleaving pattern indicates to place a value of an Ath 25 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 

relationship between A and B is: (18, 31), (29, 30), (9, 29), (12, 28), (27, 27), (22, 26), (23, 25), 

(26, 24), (4, 23), (0, 22), (7, 21), (14, 20), (8, 19), (19, 18), (1, 17), (21, 16), (13, 15), (11, 14), (17, 

13), (20, 12), (16, 11), (15, 10), (6, 9), (10, 8), (28, 7), (25, 6), and (24, 5). 

[0034] In a possible design, the second interleaving pattern indicates to place a value of an Ath 30 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 

relationship between A and B is: (2, 31), (20, 30), (12, 29), (25, 28), (8, 27), (22, 26), (16, 25), (5, 

24), (29, 23), (14, 22), (23, 21), (15, 20), (3, 19), (11, 18), (10, 17), (17, 16), (0, 15), (30, 14), (18, 

13), (27, 12), (4, 11), (19, 10), (21, 9), (6, 8), (26, 7), and (9, 6). 

[0035] In a possible design, the second interleaving pattern indicates to place a value of an Ath 35 
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bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 

relationship between A and B is: (19, 31), (23, 30), (16, 29), (18, 28), (29, 27), (0, 26), (21, 25), (8, 

24), (11, 23), (4, 22), (13, 21), (2, 20), (20, 19), (24, 18), (25, 17), (6, 16), (28, 15), (14, 14), (10, 

13), (9, 12), (31, 11), (26, 10), (7, 9), (17, 8), and (1, 7). 

[0036] In a possible design, the second interleaving pattern indicates to place a value of an Ath 5 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 

relationship between A and B is: (7, 31), (9, 30), (19, 29), (26, 28), (31, 27), (21, 26), (27, 25), (2, 

24), (23, 23), (17, 22), (10, 21), (30, 20), (25, 19), (24, 18), (0, 17), (16, 16), (4, 15), (11, 14), (20, 

13), (12, 12), (29, 11), (18, 10), (13, 9), and (3, 8). 

[0037] In a possible design, the second interleaving pattern indicates to place a value of an Ath 10 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 

relationship between A and B is: (15, 31), (16, 30), (9, 29), (14, 28), (17, 27), (24, 26), (21, 25), 

(20, 24), (5, 23), (1, 22), (7, 21), (30, 20), (11, 19), (6, 18), (2, 17), (3, 16), (8, 15), (22, 14), (12, 

13), (23, 12), (19, 11), (10, 10), and (29, 9). 

[0038] In a possible design, the second interleaving pattern indicates to place a value of an Ath 15 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 

relationship between A and B is: (17, 31), (21, 30), (15, 29), (14, 28), (4, 27), (24, 26), (8, 25), (29, 

24), (19, 23), (16, 22), (7, 21), (2, 20), (9, 19), (25, 18), (26, 17), (23, 16), (28, 15), (30, 14), (13, 

13), (6, 12), (22, 11), and (0, 10). 

[0039] In a possible design, the second interleaving pattern indicates to place a value of an Ath 20 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 

relationship between A and B is: (28, 31), (29, 30), (14, 29), (26, 28), (8, 27), (23, 26), (24, 25), 

(30, 24), (0, 23), (31, 22), (10, 21), (5, 20), (20, 19), (4, 18), (16, 17), (12, 16), (9, 15), (21, 14), (1, 

13), (11, 12), and (22, 11). 

[0040] In a possible design, the second interleaving pattern indicates to place a value of an Ath 25 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 

relationship between A and B is: (22, 31), (19, 30), (28, 29), (9, 28), (4, 27), (6, 26), (14, 25), (11, 

24), (3, 23), (13, 22), (0, 21), (15, 20), (26, 19), (24, 18), (27, 17), (18, 16), (21, 15), (17, 14), (20, 

13), and (12, 12). 

[0041] Based on the foregoing nine possible designs, a possible second interleaving pattern is 30 

separately provided when k is equal to 3 to 11, that is, corresponding second interleaving patterns 

are separately designed for sequences of different quantities of information bits, to ensure that 

there is no bad point in rate matching performance and improve decoding performance. 

[0042] In a possible design, the second interleaving pattern indicates to place a value of an Ath 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 35 
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relationship between A and B is: (5, 31), (11, 30), (24, 29), (30, 28), (13, 27), (20, 26), (22, 25), (3, 

24), (4, 23), (25, 22), (31, 21), (6, 20), (10, 19), (8, 18), (21, 17), (15, 16), (9, 15), (2, 14), (0, 13), 

(27, 12), (14, 11), (16, 10), (17, 9), (23, 8), (28, 7), (26, 6), (1, 5), and (7, 4). 

[0043] In a possible design, the second interleaving pattern indicates to place a value of an Ath 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 5 

relationship between A and B is: (16, 31), (28, 30), (10, 29), (30, 28), (19, 27), (7, 26), (13, 25), (9, 

24), (11, 23), (6, 22), (8, 21), (26, 20), (21, 19), (20, 18), (23, 17), (25, 16), (0, 15), (17, 14), (27, 

13), (22, 12), (18, 11), (15, 10), (5, 9), (12, 8), (2, 7), (29, 6), and (24, 5). 

[0044] In a possible design, the second interleaving pattern indicates to place a value of an Ath 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 10 

relationship between A and B is: (9, 31), (19, 30), (11, 29), (12, 28), (21, 27), (0, 26), (29, 25), (2, 

24), (4, 23), (31, 22), (10, 21), (1, 20), (22, 19), (7, 18), (24, 17), (30, 16), (20, 15), (3, 14), (28, 

13), (13, 12), (14, 11), (8, 10), (6, 9), (5, 8), (17, 7), and (18, 6). 

[0045] In a possible design, the second interleaving pattern indicates to place a value of an Ath 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 15 

relationship between A and B is: (11, 31), (25, 30), (31, 29), (27, 28), (14, 27), (0, 26), (22, 25), 

(19, 24), (18, 23), (3, 22), (20, 21), (2, 20), (4, 19), (17, 18), (23, 17), (24, 16), (12, 15), (1, 14), (7, 

13), (10, 12), (28, 11), (26, 10), (6, 9), (5, 8), and (8, 7). 

[0046] In a possible design, the second interleaving pattern indicates to place a value of an Ath 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 20 

relationship between A and B is: (7, 31), (12, 30), (2, 29), (5, 28), (26, 27), (6, 26), (27, 25), (24, 

24), (4, 23), (19, 22), (1, 21), (29, 20), (9, 19), (8, 18), (13, 17), (11, 16), (28, 15), (10, 14), (25, 

13), (16, 12), (30, 11), (0, 10), (21, 9), and (3, 8). 

[0047] In a possible design, the second interleaving pattern indicates to place a value of an Ath 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 25 

relationship between A and B is: (7, 31), (30, 30), (17, 29), (16, 28), (19, 27), (6, 26), (29, 25), (18, 

24), (10, 23), (3, 22), (24, 21), (9, 20), (21, 19), (28, 18), (31, 17), (12, 16), (23, 15), (2, 14), (15, 

13), (4, 12), (27, 11), (20, 10), and (25, 9). 

[0048] In a possible design, the second interleaving pattern indicates to place a value of an Ath 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 30 

relationship between A and B is: (28, 31), (25, 30), (17, 29), (6, 28), (11, 27), (21, 26), (27, 25), 

(30, 24), (3, 23), (1, 22), (4, 21), (8, 20), (15, 19), (26, 18), (29, 17), (18, 16), (9, 15), (19, 14), (2, 

13), (20, 12), (23, 11), and (10, 10). 

[0049] In a possible design, the second interleaving pattern indicates to place a value of an Ath 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 35 
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relationship between A and B is: (23, 31), (30, 30), (3, 29), (28, 28), (14, 27), (19, 26), (9, 25), (16, 

24), (29, 23), (13, 22), (26, 21), (12, 20), (18, 19), (0, 18), (15, 17), (4, 16), (20, 15), (1, 14), (25, 

13), (31, 12), and (21, 11). 

[0050] In a possible design, the second interleaving pattern indicates to place a value of an Ath 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 5 

relationship between A and B is: (1, 31), (24, 30), (14, 29), (15, 28), (25, 27), (12, 26), (26, 25), 

(13, 24), (27, 23), (31, 22), (8, 21), (5, 20), (20, 19), (21, 18), (3, 17), (28, 16), (17, 15), (6, 14), 

(19, 13), and (11, 12). 

[0051] Based on the foregoing nine possible designs, another possible second interleaving 

pattern is separately provided when k is equal to 3 to 11, that is, corresponding second interleaving 10 

patterns are separately designed for sequences of different quantities of information bits, to ensure 

that there is no bad point in rate matching performance and improve decoding performance. 

[0052] According to a second aspect, an embodiment of this application provides a 

communication apparatus. The communication apparatus may be used in the transmit end device 

in the first aspect, to implement a function performed by the transmit end device. The 15 

communication apparatus may be a transmit end device, or may be a chip, a chip system, a system 

on chip, or the like of the transmit end device. The communication apparatus may perform, by 

hardware or by hardware by executing corresponding software, the function performed by the 

transmit end device. The hardware or the software includes one or more modules corresponding 

to the foregoing function, for example, a transceiver module and a processing module. The 20 

transceiver module may independently complete the following receiving and sending operations, 

or may cooperate with the processing module to complete the following receiving and sending 

operations. Correspondingly, the processing module may independently complete the following 

processing operation, or may cooperate with the transceiver module to complete the following 

processing operation. This is not limited. 25 

[0053] The processing module is configured to map, based on a reliability sequence, an 

information bit sequence whose length is k to k bits of a first sequence whose length is N, to obtain 

a second sequence; and is further configured to: multiply the second sequence by a first matrix to 

obtain a third sequence; and perform polar encoding on the third sequence to obtain a fourth 

sequence, where a length of the reliability sequence is N, the second sequence includes k 30 

information bit positions, x parity check PC bit positions, and N–k–x frozen bit positions, k≤K≤N, 

1≤x, K is a maximum value of the length of the information bit sequence, k, K, N, and x are all 

positive integers, the first matrix is a matrix with all 0s below a diagonal and all 1s on the diagonal, 

a column weight of a column corresponding to the PC bit position in the first matrix is greater than 

1, a column weight of a column corresponding to the frozen bit position or the information bit 35 
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position is equal to 1, and a quantity of columns whose column weights are greater than 1 in the 

first matrix is less than or equal to N–K. 

[0054] In a possible design, the processing module is specifically configured to: determine, 

based on the first matrix, one or more PC bit positions and bits checked by the PC bit positions; 

and determine a value of the PC bit position in the second sequence based on a value of the bit 5 

checked by the PC bit position, to obtain the third sequence. 

[0055] In a possible design, the reliability sequence is determined based on one or more of the 

following: reliability, a code spectrum, and a performance optimization result. 

[0056] In a possible design, a column weight of the first matrix is less than or equal to a first 

value. 10 

[0057] In a possible design, the third sequence includes the one or more PC bit positions, and 

a difference between a number of the PC bit position and a number of the bit checked by the PC 

bit position is a prime number. 

[0058] In a possible design, the PC bit position of the third sequence is one or more of the 

following bits in the third sequence: 16, 18, 21, or 25. 15 

[0059] In a possible design, when the PC bit position is the 16th bit in the third sequence, the 

bit checked by the PC bit position is a 13th bit in the third sequence; or when the PC bit position is 

the 18th bit in the third sequence, the bit checked by the PC bit position is one or more of the 

following bits in the third sequence: 11, 13, and 15; or when the PC bit position is the 21st bit in 

the third sequence, the bit checked by the PC bit position is a 14th bit in the third sequence; or 20 

when the PC bit position is the 25th bit in the third sequence, the bit checked by the PC bit position 

is a 22nd bit in the third sequence. 

[0060] In a possible design, the PC bit position of the third sequence is one or more of the 

following bits in the third sequence: 19, 21, 25, or 26. 

[0061] In a possible design, when the PC bit position is the 19th bit in the third sequence, the 25 

bit checked by the PC bit position is a 14th bit in the third sequence; or when the PC bit position is 

the 21st bit in the third sequence, the bit checked by the PC bit position is one or more of the 

following bits in the third sequence: 11 and 14; or when the PC bit position is the 25th bit in the 

third sequence, the bit checked by the PC bit position is one or more of the following bits in the 

third sequence: 14 and 22; or when the PC bit position is the 26th bit in the third sequence, the bit 30 

checked by the PC bit position is a 13th bit in the third sequence. 

[0062] In a possible design, the first matrix is: 
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[
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10000000000000000000000000000000
01000000000000000000000000000000
00100000000000000000000000000000
00010000000000000000000000000000
00001000000000000000000000000000
00000100000000000000000000000000
00000010000000000000000000000000
00000001000000000000000000000000
00000000100000000000000000000000
00000000010000000000000000000000
00000000001000000000000000000000
00000000000100000010000000000000
00000000000010000000000000000000
00000000000001001010000000000000
00000000000000100000010000000000
00000000000000010010000000000000
00000000000000001000000000000000
00000000000000000100000000000000
00000000000000000010000000000000
00000000000000000001000000000000
00000000000000000000100000000000
00000000000000000000010000000000
00000000000000000000001001000000
00000000000000000000000100000000
00000000000000000000000010000000
00000000000000000000000001000000
00000000000000000000000000100000
00000000000000000000000000010000
00000000000000000000000000001000
00000000000000000000000000000100
00000000000000000000000000000010
00000000000000000000000000000001]

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 

[0063] In a possible design, the first matrix is: 
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[
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10000000000000000000000000000000
01000000000000000000000000000000
00100000000000000000000000000000
00010000000000000000000000000000
00001000000000000000000000000000
00000100000000000000000000000000
00000010000000000000000000000000
00000001000000000000000000000000
00000000100000000000000000000000
00000000010000000000000000000000
00000000001000000000000000000000
00000000000100000000010000000000
00000000000010000000000000000000
00000000000001000000000000100000
00000000000000100001010001000000
00000000000000010000000000000000
00000000000000001000000000000000
00000000000000000100000000000000
00000000000000000010000000000000
00000000000000000001000000000000
00000000000000000000100000000000
00000000000000000000010000000000
00000000000000000000001001000000
00000000000000000000000100000000
00000000000000000000000010000000
00000000000000000000000001000000
00000000000000000000000000100000
00000000000000000000000000010000
00000000000000000000000000001000
00000000000000000000000000000100
00000000000000000000000000000010
00000000000000000000000000000001]

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 

[0064] In a possible design, the processing module is further configured to: perform 

interleaving processing on the fourth sequence based on a first interleaving pattern, to obtain a 

fifth sequence; and perform rate matching on the fifth sequence to obtain a first rate matching 

sequence. 5 

[0065] In a possible design, the first interleaving pattern indicates to place a value of an Ath bit 

of the fourth sequence in a Bth bit of the fifth sequence through swapping; and a mapping 

relationship between A and B is: (5, 31), (26, 30), (11, 29), (9, 28), (28, 27), (7, 26), (30, 25), (16, 

24), (31, 23), (21, 22), (10, 21), (24, 20), (27, 19), (6, 18), (3, 17), (12, 16), (17, 15), (8, 14), (13, 

13), (0, 12), (2, 11), (1, 10), (4, 9), (14, 8), (25, 7), (23, 6), (22, 5), and (19, 4). 10 

[0066] In a possible design, the first interleaving pattern indicates to place a value of an Ath bit 

of the fourth sequence in a Bth bit of the fifth sequence through swapping; and a mapping 

relationship between A and B is: (4, 31), (22, 30), (27, 29), (17, 28), (8, 27), (2, 26), (15, 25), (21, 

24), (29, 23), (23, 22), (6, 21), (26, 20), (20, 19), (7, 18), (0, 17), (13, 16), (19, 15), (11, 14), (14, 
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13), (16, 12), (25, 11), (3, 10), (10, 9), (5, 8), (12, 7), (1, 6), (18, 5), and (24, 4). 

[0067] In a possible design, the processing module is further configured to: perform 

interleaving processing on the fourth sequence based on a second interleaving pattern, to obtain a 

sixth sequence; and perform rate matching on the sixth sequence to obtain a second rate matching 

sequence. 5 

[0068] In a possible design, the second interleaving pattern indicates to place a value of an Ath 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 

relationship between A and B is: (12, 31), (9, 30), (19, 29), (18, 28), (1, 27), (15, 26), (14, 25), (29, 

24), (16, 23), (10, 22), (28, 21), (23, 20), (20, 19), (6, 18), (21, 17), (7, 16), (2, 15), (25, 14), (0, 

13), (3, 12), (5, 11), (31, 10), (30, 9), (4, 8), (22, 7), (13, 6), (27, 5), and (8, 4); or a mapping 10 

relationship between A and B is: (18, 31), (29, 30), (9, 29), (12, 28), (27, 27), (22, 26), (23, 25), 

(26, 24), (4, 23), (0, 22), (7, 21), (14, 20), (8, 19), (19, 18), (1, 17), (21, 16), (13, 15), (11, 14), (17, 

13), (20, 12), (16, 11), (15, 10), (6, 9), (10, 8), (28, 7), (25, 6), and (24, 5); or a mapping relationship 

between A and B is: (2, 31), (20, 30), (12, 29), (25, 28), (8, 27), (22, 26), (16, 25), (5, 24), (29, 23), 

(14, 22), (23, 21), (15, 20), (3, 19), (11, 18), (10, 17), (17, 16), (0, 15), (30, 14), (18, 13), (27, 12), 15 

(4, 11), (19, 10), (21, 9), (6, 8), (26, 7), and (9, 6); or a mapping relationship between A and B is: 

(19, 31), (23, 30), (16, 29), (18, 28), (29, 27), (0, 26), (21, 25), (8, 24), (11, 23), (4, 22), (13, 21), 

(2, 20), (20, 19), (24, 18), (25, 17), (6, 16), (28, 15), (14, 14), (10, 13), (9, 12), (31, 11), (26, 10), 

(7, 9), (17, 8), and (1, 7); or a mapping relationship between A and B is: (7, 31), (9, 30), (19, 29), 

(26, 28), (31, 27), (21, 26), (27, 25), (2, 24), (23, 23), (17, 22), (10, 21), (30, 20), (25, 19), (24, 18), 20 

(0, 17), (16, 16), (4, 15), (11, 14), (20, 13), (12, 12), (29, 11), (18, 10), (13, 9), and (3, 8); or a 

mapping relationship between A and B is: (15, 31), (16, 30), (9, 29), (14, 28), (17, 27), (24, 26), 

(21, 25), (20, 24), (5, 23), (1, 22), (7, 21), (30, 20), (11, 19), (6, 18), (2, 17), (3, 16), (8, 15), (22, 

14), (12, 13), (23, 12), (19, 11), (10, 10), and (29, 9); or a mapping relationship between A and B 

is: (17, 31), (21, 30), (15, 29), (14, 28), (4, 27), (24, 26), (8, 25), (29, 24), (19, 23), (16, 22), (7, 25 

21), (2, 20), (9, 19), (25, 18), (26, 17), (23, 16), (28, 15), (30, 14), (13, 13), (6, 12), (22, 11), and 

(0, 10); or a mapping relationship between A and B is: (28, 31), (29, 30), (14, 29), (26, 28), (8, 27), 

(23, 26), (24, 25), (30, 24), (0, 23), (31, 22), (10, 21), (5, 20), (20, 19), (4, 18), (16, 17), (12, 16), 

(9, 15), (21, 14), (1, 13), (11, 12), and (22, 11); or a mapping relationship between A and B is: (22, 

31), (19, 30), (28, 29), (9, 28), (4, 27), (6, 26), (14, 25), (11, 24), (3, 23), (13, 22), (0, 21), (15, 20), 30 

(26, 19), (24, 18), (27, 17), (18, 16), (21, 15), (17, 14), (20, 13), and (12, 12). 

[0069] In a possible design, the second interleaving pattern indicates to place a value of an Ath 

bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; and a mapping 

relationship between A and B is: (5, 31), (11, 30), (24, 29), (30, 28), (13, 27), (20, 26), (22, 25), (3, 

24), (4, 23), (25, 22), (31, 21), (6, 20), (10, 19), (8, 18), (21, 17), (15, 16), (9, 15), (2, 14), (0, 13), 35 
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(27, 12), (14, 11), (16, 10), (17, 9), (23, 8), (28, 7), (26, 6), (1, 5), and (7, 4); or a mapping 

relationship between A and B is: (16, 31), (28, 30), (10, 29), (30, 28), (19, 27), (7, 26), (13, 25), (9, 

24), (11, 23), (6, 22), (8, 21), (26, 20), (21, 19), (20, 18), (23, 17), (25, 16), (0, 15), (17, 14), (27, 

13), (22, 12), (18, 11), (15, 10), (5, 9), (12, 8), (2, 7), (29, 6), and (24, 5); or a mapping relationship 

between A and B is: (9, 31), (19, 30), (11, 29), (12, 28), (21, 27), (0, 26), (29, 25), (2, 24), (4, 23), 5 

(31, 22), (10, 21), (1, 20), (22, 19), (7, 18), (24, 17), (30, 16), (20, 15), (3, 14), (28, 13), (13, 12), 

(14, 11), (8, 10), (6, 9), (5, 8), (17, 7), and (18, 6); or a mapping relationship between A and B is: 

(11, 31), (25, 30), (31, 29), (27, 28), (14, 27), (0, 26), (22, 25), (19, 24), (18, 23), (3, 22), (20, 21), 

(2, 20), (4, 19), (17, 18), (23, 17), (24, 16), (12, 15), (1, 14), (7, 13), (10, 12), (28, 11), (26, 10), (6, 

9), (5, 8), and (8, 7); or a mapping relationship between A and B is: (7, 31), (12, 30), (2, 29), (5, 10 

28), (26, 27), (6, 26), (27, 25), (24, 24), (4, 23), (19, 22), (1, 21), (29, 20), (9, 19), (8, 18), (13, 17), 

(11, 16), (28, 15), (10, 14), (25, 13), (16, 12), (30, 11), (0, 10), (21, 9), and (3, 8); or a mapping 

relationship between A and B is: (7, 31), (30, 30), (17, 29), (16, 28), (19, 27), (6, 26), (29, 25), (18, 

24), (10, 23), (3, 22), (24, 21), (9, 20), (21, 19), (28, 18), (31, 17), (12, 16), (23, 15), (2, 14), (15, 

13), (4, 12), (27, 11), (20, 10), and (25, 9); or a mapping relationship between A and B is: (28, 31), 15 

(25, 30), (17, 29), (6, 28), (11, 27), (21, 26), (27, 25), (30, 24), (3, 23), (1, 22), (4, 21), (8, 20), (15, 

19), (26, 18), (29, 17), (18, 16), (9, 15), (19, 14), (2, 13), (20, 12), (23, 11), and (10, 10); or a 

mapping relationship between A and B is: (23, 31), (30, 30), (3, 29), (28, 28), (14, 27), (19, 26), 

(9, 25), (16, 24), (29, 23), (13, 22), (26, 21), (12, 20), (18, 19), (0, 18), (15, 17), (4, 16), (20, 15), 

(1, 14), (25, 13), (31, 12), and (21, 11); or a mapping relationship between A and B is: (1, 31), (24, 20 

30), (14, 29), (15, 28), (25, 27), (12, 26), (26, 25), (13, 24), (27, 23), (31, 22), (8, 21), (5, 20), (20, 

19), (21, 18), (3, 17), (28, 16), (17, 15), (6, 14), (19, 13), and (11, 12). 

[0070] For technical effect brought by any one of the second aspect or the possible designs of 

the second aspect, refer to the technical effect brought by any one of the first aspect or the possible 

designs of the first aspect. Details are not described again. 25 

[0071] According to a third aspect, an embodiment of this application provides a 

communication apparatus. The communication apparatus includes one or more processors. The 

one or more processors are configured to run a computer program or instructions. When the one 

or more processors execute computer instructions or the instructions, the communication apparatus 

is enabled to perform the polar code encoding method according to any one of the first aspect or 30 

the possible designs of the first aspect. 

[0072] In a possible design, the communication apparatus further includes one or more 

memories, the one or more memories are coupled to the one or more processors, and the one or 

more memories are configured to store the foregoing computer program or instructions. In a 

possible implementation, the memory is located outside the communication apparatus. In another 35 
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possible implementation, the memory is located inside the communication apparatus. In this 

embodiment of this application, the processor and the memory may alternatively be integrated into 

one component. In other words, the processor and the memory may alternatively be integrated 

together. In a possible implementation, the communication apparatus further includes a transceiver. 

The transceiver is configured to receive information and/or send information. 5 

[0073] In a possible design, the communication apparatus further includes one or more 

communication interfaces, the one or more communication interfaces are coupled to the one or 

more processors, and the one or more communication interfaces are configured to communicate 

with a module other than the communication apparatus. 

[0074] According to a fourth aspect, an embodiment of this application provides a 10 

communication apparatus. The communication apparatus includes an input/output interface and a 

logic circuit. The input/output interface is configured to input and/or output information. The logic 

circuit is configured to perform the polar code encoding method according to any one of the first 

aspect or the possible designs of the first aspect, and perform processing based on information 

and/or generate information. 15 

[0075] According to a fifth aspect, an embodiment of this application provides a computer-

readable storage medium. The computer-readable storage medium stores computer instructions or 

a program. When the computer instructions or the program is run on a computer, the polar code 

encoding method according to any one of the first aspect or the possible designs of the first aspect 

is performed. 20 

[0076] According to a sixth aspect, an embodiment of this application provides a computer 

program product including computer instructions. When the computer program product is run on 

a computer, the polar code encoding method according to any one of the first aspect or the possible 

designs of the first aspect is performed. 

[0077] According to a seventh aspect, an embodiment of this application provides a computer 25 

program. When the computer program is run on a computer, the polar code encoding method 

according to any one of the first aspect or the possible designs of the first aspect is performed. 

[0078] According to an eighth aspect, an embodiment of this application provides a chip, 

including a processor. The processor is coupled to a memory, the memory is configured to store a 

program or instructions. When the program or the instructions are executed by the processor, the 30 

chip is enabled to perform the polar code encoding method according to any one of the first aspect 

or the possible designs of the first aspect. 

[0079] For technical effect brought by any one of the design manners of the third aspect to the 

eighth aspect, refer to the technical effect brought by any one of the first aspect or the possible 

designs of the first aspect. Details are not described again. 35 
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[0080] According to a ninth aspect, an embodiment of this application provides a 

communication system. The communication system may include the communication apparatus 

according to any one of the second aspect or the possible designs of the second aspect. 

BRIEF DESCRIPTION OF DRAWINGS 

[0081] FIG. 1 is a diagram of a decoding procedure of an LTE-RM code according to an 5 

embodiment of this application; 

[0082] FIG. 2 is a diagram of a PC-Polar code according to an embodiment of this application; 

[0083] FIG. 3 is a diagram of comparison between decoding complexity of an LTE-RM code 

and a PC-Polar code according to an embodiment of this application; 

[0084] FIG. 4 is a diagram of a communication system according to an embodiment of this 10 

application; 

[0085] FIG. 5 is a diagram of encoding and decoding performed by a transmit end device and 

a receive end device according to an embodiment of this application; 

[0086] FIG. 6 is a diagram of composition of a communication apparatus according to an 

embodiment of this application; 15 

[0087] FIG. 7 is a flowchart of a polar code encoding method according to an embodiment of 

this application; 

[0088] FIG. 8 is a diagram of a first matrix according to an embodiment of this application; 

[0089] FIG. 9 is a diagram of a first matrix according to an embodiment of this application; 

[0090] FIG. 10 is a diagram of a search process of a first interleaving pattern according to an 20 

embodiment of this application; 

[0091] FIG. 11 is a diagram of a first interleaving pattern according to an embodiment of this 

application; 

[0092] FIG. 12 is a diagram of a first interleaving pattern according to an embodiment of this 

application; 25 

[0093] FIG. 13 is a diagram of a second interleaving pattern according to an embodiment of 

this application; 

[0094] FIG. 14 is a diagram of a second interleaving pattern according to an embodiment of 

this application; 

[0095] FIG. 15 is a diagram of performance comparison according to an embodiment of this 30 

application; 

[0096] FIG. 16 is a diagram of performance comparison according to an embodiment of this 

application; 
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[0097] FIG. 17 is a diagram of performance comparison according to an embodiment of this 

application; 

[0098] FIG. 18 is a diagram of performance comparison according to an embodiment of this 

application; 

[0099] FIG. 19 is a diagram of performance comparison according to an embodiment of this 5 

application; 

[00100] FIG. 20 is a diagram of a communication apparatus according to an embodiment of this 

application; and 

[00101] FIG. 21 is a diagram of composition of a communication apparatus according to an 

embodiment of this application. 10 

DESCRIPTION OF EMBODIMENTS 

[00102] Before embodiments of this application are described, technical terms used in 

embodiments of this application are described. 

[00103] Long term evolution-Reed-Muller (long term evolution-reed-muller, LTE-RM) 

code encoding: A transmit end device may encode a very short information bit sequence of 3 to 15 

11 bits in the following manner: 

[00104] Step 1: Encode an information bit sequence 𝑐0,  𝑐1, ⋯ , and 𝑐𝐾−1 whose length is K, 

to obtain an encoded sequence 𝑑0, 𝑑1, ⋯ ,  and 𝑑𝑁−1 whose length is N. 

[00105] For example, K may be any value in 3 to 11, and N may be 32. 

[00106] 𝑑𝑖 = (∑ 𝑐𝑘𝑀𝑖,𝑘
𝐾−1
𝑘=0 ), a value of 𝑀𝑖,𝑘 may be determined according to Table 1 below, 20 

and i=0, 1, 2, ..., and N–1. 

Table 1 

i 𝑀𝑖,0 𝑀𝑖,1 𝑀𝑖,2 𝑀𝑖,3 𝑀𝑖,4 𝑀𝑖,5 𝑀𝑖,6 𝑀𝑖,7 𝑀𝑖,8 𝑀𝑖,9 𝑀𝑖,10 

0 1 1 0 0 0 0 0 0 0 0 1 

1 1 1 1 0 0 0 0 0 0 1 1 

2 1 0 0 1 0 0 1 0 1 1 1 

3 1 0 1 1 0 0 0 0 1 0 1 

4 1 1 1 1 0 0 0 1 0 0 1 

5 1 1 0 0 1 0 1 1 1 0 1 

6 1 0 1 0 1 0 1 0 1 1 1 

7 1 0 0 1 1 0 0 1 1 0 1 
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i 𝑀𝑖,0 𝑀𝑖,1 𝑀𝑖,2 𝑀𝑖,3 𝑀𝑖,4 𝑀𝑖,5 𝑀𝑖,6 𝑀𝑖,7 𝑀𝑖,8 𝑀𝑖,9 𝑀𝑖,10 

8 1 1 0 1 1 0 0 1 0 1 1 

9 1 0 1 1 1 0 1 0 0 1 1 

10 1 0 1 0 0 1 1 1 0 1 1 

11 1 1 1 0 0 1 1 0 1 0 1 

12 1 0 0 1 0 1 0 1 1 1 1 

13 1 1 0 1 0 1 0 1 0 1 1 

14 1 0 0 0 1 1 0 1 0 0 1 

15 1 1 0 0 1 1 1 1 0 1 1 

16 1 1 1 0 1 1 1 0 0 1 0 

17 1 0 0 1 1 1 0 0 1 0 0 

18 1 1 0 1 1 1 1 1 0 0 0 

19 1 0 0 0 0 1 1 0 0 0 0 

20 1 0 1 0 0 0 1 0 0 0 1 

21 1 1 0 1 0 0 0 0 0 1 1 

22 1 0 0 0 1 0 0 1 1 0 1 

23 1 1 1 0 1 0 0 0 1 1 1 

24 1 1 1 1 1 0 1 1 1 1 0 

25 1 1 0 0 0 1 1 1 0 0 1 

26 1 0 1 1 0 1 0 0 1 1 0 

27 1 1 1 1 0 1 0 1 1 1 0 

28 1 0 1 0 1 1 1 0 1 0 0 

29 1 0 1 1 1 1 1 1 1 0 0 

30 1 1 1 1 1 1 1 1 1 1 1 

31 1 0 0 0 0 0 0 0 0 0 0 

 

[00107] Step 2: Perform rate matching on the encoded sequence 𝑑0, 𝑑1, ⋯ , and 𝑑𝑁−1 

whose length is N, to obtain a rate matching sequence 𝑓0, 𝑓1, ⋯ , and 𝑓𝐸−1 whose length is E. 

[00108] E is an actual transmit code length obtained by performing rate matching, or E is 

described as a transmission code length obtained by performing rate matching. The transmission 5 

code length E may be determined based on rate matching related information. 

[00109] When it is determined that the transmission code length E is not equal to the encoded 

length N (for example, E is not equal to 32), the following rate matching manner may be used: 

When the transmission code length E is less than N (for example, E is less than 32), puncturing is 

performed from back to front; or when the transmission code length E is greater than N (for 10 
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example, E is greater than 32), repetition is performed from front to back. 

[00110] For example, the rate matching sequence 𝑓0, 𝑓1, ⋯ , and 𝑓𝐸−1 may be obtained in 

the following manner: 

for j=0 to E–1 

  𝑓𝑗 = 𝑑𝑗𝑚𝑜𝑑𝑁; 5 

end for 

[00111] Step 3: Send the rate matching sequence 𝑓0, 𝑓1, ⋯ , and 𝑓𝐸−1. 

[00112] LTE-RM decoding: With reference to a diagram of a decoding procedure shown in 

FIG. 1, a receive end device may decode an encoding result of the very short information bit 

sequence of 3 to 11 bits in the following manner: 10 

[00113] Step 1: Perform simple decision (for example, hard decision) on a received sequence, 

and perform interleaving processing on a codeword (for example, a bipolar codeword) or soft bit 

information obtained through simple decision, to obtain a processed receive codeword. 

[00114] The received sequence may be the rate matching sequence. 

[00115] Optionally, if a length of the codeword obtained through simple decision is not equal 15 

to N, high-order zero padding processing may be performed. 

[00116] For example, if the codeword obtained through simple decision is 𝑏0, 𝑏1, ⋯ ,

and 𝑏19 whose length is 20, 12 0s may be padded in high-order bits to obtain a codeword 0, ⋯ ,

0, 𝑏0, 𝑏1, ⋯ , and 𝑏19 whose length is N=32. 

[00117] Step 2: Perform, based on a mask vector, interleaving processing on the receive 20 

codeword processed in Step 1. 

[00118] The interleaving processing process is the same as the interleaving processing process 

in Step 1. 

[00119] For example, 128 mask vectors may be generated according to seven basic mask 

sequences, and the 128 mask vectors are respectively multiplied by the receive codeword 25 

processed in Step 1 (that is, demasking is performed), to obtain 128 bipolar sequences with a length 

of 32. 

[00120] Step 3: Perform fast Hadamard transform (fast Hadamard transform, FHT) on the 

bipolar sequence obtained in Step 2 and a 32-order Hadamard (Hadamard) matrix, to obtain a 

128×32 correlation value matrix. 30 

[00121] Step 4: Find a maximum absolute value from the correlation value matrix obtained in 

Step 3, so that a binary format corresponding to a row number with the maximum absolute value 

is 2nd to 6th bits of the information bit sequence, and a binary format corresponding to a column 

number with the maximum absolute value is 7th to 13th bits of the information bit sequence. 

[00122] Step 5: A 1st bit of the information bit sequence is determined based on an actual sign 35 
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of the maximum absolute value. That is, when the sign is positive, the 1st bit is decoded as 0; and 

when the sign is negative, the 1st bit is decoded as 1. 

[00123] The 1st bit to the 12th bit in Step 4 and Step 5 define the information bit sequence starting 

from the 1st bit. It may be understood that the information bit sequence may alternatively be defined 

starting from the 0th bit, that is, the 1st bit, the 2nd bit, ..., and the 12th bit are respectively replaced 5 

with the 0th bit, the 1st bit, ..., and the 11th bit. This is not limited. 

[00124] However, the LTE-RM decoding uses the FHT. When the length of the information bit 

sequence is greater than 6 bits, the mask vectors need to be enumerated and demasking (demask) 

needs to be performed, resulting in high complexity and high power consumption for the LTE-RM 

decoding scheme to achieve maximum likelihood (maximum likelihood, ML) decoding 10 

performance. In addition, when the length E of the rate matching sequence is small, there is a large 

quantity of punctures, leading to performance bad points, and affecting decoding performance. 

[00125] Parity-check polar code (parity check polar codes, PC-Polar codes): The PC-Polar 

code may include an information bit position, a frozen bit position, a PC bit position, and a rate 

matching shortened bit position. The information bit position may be used to carry an information 15 

bit, the frozen bit position may be used to carry a frozen bit, the PC bit position may be used to 

carry a PC bit, and the rate matching shortened bit position does not need to be sent to a channel. 

[00126] A part of sets may be selected from the frozen bit positions as PC bit positions. Values 

of PC bits in these PC bit positions are different from those in other frozen bit positions, and are 

not fixed to 0, but are determined by using a PC equation based on values of information bits of 20 

information bit positions before the PC bit positions. Therefore, the PC bit positions may also be 

referred to as dynamic frozen bit positions (that is, the positions are from the frozen bit positions, 

but the values are not fixed to 0). 

[00127] For example, the length of the information bit sequence is 7. The PC-Polar code 

corresponding to the information bit sequence may be a PC-Polar code shown in FIG. 2. The frozen 25 

bit positions may be 0th, 1st, 2nd, 4th, and 8th bits, the information bit positions may be 3rd, 5th, 6th, 

10th, 11th, 13th, and 14th bits, the PC bit positions may be 9th and 12th bits, and the rate matching 

shortened bit positions may be 7th and 15th bits. 

[00128] A value of the PC bit at the 9th bit may be an exclusive OR of a value of an information 

bit at the 3rd bit and a value of an information bit at the 6th bit, and a value of the PC bit at the 12th 30 

bit may be an exclusive OR of a value of an information bit at the 3rd bit and a value of an 

information bit at the 5th bit. 

[00129] Based on the foregoing description, compared with the LTE-RM encoding and 

decoding scheme, using the PC-Polar code for encoding and decoding can reduce decoding 

complexity, reduce power consumption, and improve decoding performance. 35 
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[00130] For example, as shown in FIG. 3, it can be learned that for different code rates, decoding 

complexity of a PC-Polar code is less than decoding complexity of an LTE-RM code. 

[00131] However, in the PC-Polar code, for information bit sequences of different lengths (or 

described as different quantities of information bits), positions of information bits of the sequences 

are different, leading to different PC bit positions and PC equations (for example, a PC bit position 5 

corresponding to an information bit sequence whose length is 4 may not be a PC bit position in an 

information bit sequence whose length is 3, and corresponding PC equations are also different). 

Consequently, corresponding PC bit positions and PC equations need to be separately stored for 

the information bit sequences of different lengths, hardware complexity is higher, and hardware 

overheads are higher. 10 

[00132] To resolve this technical problem, an embodiment of this application provides a polar 

code encoding method. In the method, a transmit end device may map, based on a reliability 

sequence, an information bit sequence whose length is k to k bits of a first sequence whose length 

is N, to obtain a second sequence; multiply the second sequence by a first matrix to obtain a third 

sequence; and perform polar encoding on the third sequence to obtain a fourth sequence, where a 15 

length of the reliability sequence is N, the second sequence includes k information bit positions, x 

parity check PC bit positions, and N–k–x frozen bit positions, k≤K≤N, 1≤x, K is a maximum value 

of the length of the information bit sequence, k, K, N, and x are all positive integers, the first matrix 

is a matrix with all 0s below a diagonal and all 1s on the diagonal, a column weight of a column 

corresponding to the PC bit position in the first matrix is greater than 1, a column weight of a 20 

column corresponding to the frozen bit position or the information bit position is equal to 1, and a 

quantity of columns whose column weights are greater than 1 in the first matrix is less than or 

equal to N–K. 

[00133] In this embodiment of this application, a reliability sequence whose length is N can be 

separately constructed for the information bit sequence. In this way, when puncturing is performed 25 

in a back-to-front order, a quantity of performance bad points is reduced, code spectrum 

characteristics are improved, and decoding performance is improved. In addition, in this 

embodiment of this application, polar codes can be constructed based on a same first matrix for 

sequences of different quantities of information bits, that is, PC bit positions and PC equations 

corresponding to the sequences of different quantities of information bits are nested, and there is 30 

no need to separately store corresponding PC bit positions and PC equations for the information 

bit sequences of different lengths, thereby reducing hardware complexity, reducing hardware 

overheads, improving code spectrum characteristics, reducing decoding complexity, and 

improving decoding performance. 

[00134] The following describes implementations of embodiments of this application in detail 35 
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with reference to accompanying drawings in this specification. 

[00135] The polar code encoding method provided in embodiments of this application may be 

applied to any communication system. The communication system may be a 3rd generation 

partnership project (third generation partnership project, 3GPP) communication system, for 

example, a long term evolution (long term evolution, LTE) system, or may be a 5th generation 5 

(fifth generation, 5G) mobile communication system, a system with hybrid networking of LTE and 

5G, a new radio (new radio, NR) system, an NR vehicle-to-everything (vehicle-to-everything, 

V2X) system, a device-to-device (device-to-device, D2D) communication system, a machine-to-

machine (machine-to-machine, M2M) communication system, internet of things (internet of things, 

IoT), a narrowband internet of things (narrowband-internet of things, NB-IoT) system, a global 10 

system for mobile communications (global system for mobile communications, GSM), an 

enhanced data rate for GSM evolution (enhanced data rate for GSM evolution, EDGE) system, a 

wideband code division multiple access (wideband code division multiple access, WCDMA) 

system, a code division multiple access 2000 (code division multiple access, CDMA2000) system, 

a time division–synchronous code division multiple access (time division–synchronous code 15 

division multiple access, TD-SCDMA) system, enhanced mobile broadband (enhanced mobile 

broadband, eMBB), ultra-reliable and low-latency communication (ultra-reliable and low-latency 

communication, URLLC), enhanced machine-type communication (enhanced machine-type 

communication, eMTC), and various types of next-generation communication systems, like a 6th 

generation (sixth generation, 6G) mobile communication system, or may be a non-terrestrial 20 

network (non-terrestrial network, NTN) system, a non-3GPP communication system, or the like. 

This is not limited. 

[00136] The polar code encoding method provided in embodiments of this application may be 

applied to various communication scenarios, and is particularly applicable to a channel coding 

scenario in which a polar code is used as a short code in a communication system. For example, 25 

the polar code encoding method may be applied to one or more of the following communication 

scenarios: control channel coding, data channel coding, and the like. This is not limited. 

[00137] The following uses FIG. 4 as an example to describe the communication system 

provided in embodiments of this application. 

[00138] FIG. 4 is a diagram of a communication system according to an embodiment of this 30 

application. As shown in FIG. 4, the communication system may include at least one terminal 

device and at least one network device. 

[00139] In FIG. 4, the terminal device may be located in beam/cell coverage of the network 

device, and the network device may provide a communication service for the terminal device. For 

example, the network device may encode downlink data through channel coding, and transmit the 35 
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downlink data to the terminal device through an air interface after constellation modulation (that 

is, the network device is a transmit end device, and the terminal device is a receive end device). 

Alternatively, the terminal device may encode uplink data through channel coding, and send the 

uplink data to the network device through an air interface after constellation modulation (that is, 

the terminal device is a transmit end device, and the network device is a receive end device). It 5 

may be understood that, when the network device communicates with the network device, or the 

terminal device communicates with the terminal device, communication may be performed 

through channel coding. In other words, both the transmit end device and the receive end device 

may be network devices, or both may be terminal devices. This is not limited. 

[00140] The terminal device in FIG. 4 may be a device having a wireless transceiver function 10 

or a chip or a chip system that can be disposed in the device, may allow a user to access a network, 

and is a device configured to provide voice and/or data connectivity for the user. The terminal 

device may also be referred to as user equipment (user equipment, UE), a subscriber unit 

(subscriber unit), a terminal (terminal), a mobile station (mobile station, MS), a mobile terminal 

(mobile terminal, MT), or the like. 15 

[00141] For example, the terminal device in FIG. 4 may be a mobile phone (mobile phone), a 

tablet computer, or a computer with a wireless transceiver function. Alternatively, the terminal 

device may be a user station, a mobile station, a remote station, a remote terminal device, a mobile 

terminal device, a user terminal device, a wireless communication device, a user agent, a user 

apparatus, a cellular phone, a cordless phone, a session initiation protocol (session initiation 20 

protocol, SIP) phone, a wireless local loop (wireless local loop, WLL) station, a personal digital 

processing (personal digital assistant, PDA), a handheld device having a wireless communication 

function, a computing device, a processing device connected to a wireless modem, a vehicle-

mounted device, a wearable device, a terminal device in the internet of things, household appliance, 

a virtual reality (virtual reality, VR) terminal, an augmented reality (augmented reality, AR) 25 

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

terminal in telemedicine, a wireless terminal in a smart grid, a wireless terminal in a smart city 

(smart city), a wireless terminal in a smart home (smart home), a vehicle having a vehicle-to-

vehicle (vehicle-to-vehicle, V2V) communication capability, an intelligent connected vehicle, an 

uncrewed aerial vehicle having an uncrewed aerial vehicle to uncrewed aerial vehicle (UAV to 30 

UAV, U2U) communication capability, a terminal device in a future network, a terminal device in 

a future evolved public land mobile network (public land mobile network, PLMN), or the like. 

This is not limited. 

[00142] The network device in FIG. 4 may be any device that is deployed in an access network 

and that can perform wireless communication with a terminal device, or may be a chip or a chip 35 
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system that can be disposed in the device, or may be a logical node or a logical module or a function 

implemented by software, and may be configured to implement functions such as a radio physical 

control function, resource scheduling and radio resource management, radio access control, and 

mobility management. Specifically, the network device may be a device supporting wired access, 

or may be a device supporting wireless access. 5 

[00143] For example, the network device may include one or more access network (access 

network, AN) or radio access network (radio access network, RAN) nodes. The AN/RAN node 

may be a continuously evolved NodeB (gNB), a transmission reception point (transmission 

reception point, TRP), an evolved NodeB (evolved NodeB, eNB), a radio network controller (radio 

network controller, RNC), a NodeB (NodeB, NB), a base station controller (base station controller, 10 

BSC), a base transceiver station (base transceiver station, BTS), a home base station (for example, 

a home evolved NodeB or a home NodeB, HNB), a baseband unit (baseband unit, BBU), a wireless 

fidelity (wireless fidelity, Wi-Fi) access point (access point, AP), or the like. 

[00144] In another example, the network device may include a baseband unit (baseband unit, 

BBU) and a remote radio unit (remote radio unit, RRU). The BBU and the RRU may be placed at 15 

different places. For example, the RRU is remote and placed in a heavy-traffic area, and the BBU 

is placed in a central equipment room. Alternatively, the BBU and the RRU may be placed in a 

same equipment room. Alternatively, the BBU and the RRU may be different components at a 

same rack. 

[00145] In still another example, the network device may alternatively be a device including a 20 

central unit (central unit, CU) node, including a distributed unit (distributed unit, DU) node, or 

including a CU node and a DU node. For example, the network device may be divided into a CU 

and a DU from a perspective of logical functions. Some protocol layer functions are centrally 

controlled by the CU, and a part or all of the remaining protocol layer functions are distributed in 

the DU, and the CU centrally controls the DU. Further, the central unit CU may be further divided 25 

into a control plane (CU-CP) and a user plane (CU-UP). In different systems, a CU (including a 

CU-CP or a CU-UP) or a DU may have different names. For example, in an open radio access 

network (open radio access network, O-RAN) system, the CU may also be referred to as an O-CU 

(open CU), the DU may also be referred to as an O-DU, the CU-CP may also be referred to as an 

O-CU-CP, and the CU-UP may also be referred to as an O-CU-UP. 30 

[00146] Based on the foregoing descriptions of the terminal device and the network device, 

optionally, the polar code encoding method provided in embodiments of this application may be 

implemented by the terminal device or the network device, or may be implemented by a 

component of the terminal device or the network device, for example, implemented by an 

application-specific integrated circuit (application-specific integrated circuit, ASIC), a field 35 
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programmable gate array (field programmable gate array, FPGA), or software (for example, 

program code in a memory) deployed in the terminal device or the network device. This is not 

limited. 

[00147] Optionally, in embodiments of this application, the transmit end device (or referred to 

as a source) and the receive end device (or referred to as a destination) may perform encoding and 5 

decoding by using a procedure shown in FIG. 5. 

[00148] The transmit end device may perform source encoding on bits generated by the transmit 

end device, to obtain a source bit stream, perform channel encoding on the source bit stream via 

channel coding, and then send a modulation symbol to the receive end device through a noisy 

channel after modulation. When receiving the modulation symbol through the noisy channel, the 10 

receive end device may perform demodulation, then perform channel decoding to restore the 

source bit stream, and then perform source decoding to obtain a decoding result. 

[00149] During specific implementation, as shown in FIG. 4, for example, each terminal device 

or each network device may use a composition structure shown in FIG. 6, or include components 

shown in FIG. 6. FIG. 6 is a diagram of composition of a communication apparatus 600 according 15 

to an embodiment of this application. The communication apparatus 600 may be a terminal device, 

or a chip or a system on chip in the terminal device, or may be a network device, or a chip or a 

system on chip in the network device. As shown in FIG. 6, the communication apparatus 600 

includes a processor 601, a transceiver 602, and a communication line 603. 

[00150] Further, the communication apparatus 600 may further include a memory 604. The 20 

processor 601, the memory 604, and the transceiver 602 may be connected through the 

communication line 603. 

[00151] The processor 601 is a central processing unit (central processing unit, CPU), a general-

purpose processor network processor (network processor, NP), a digital signal processor (digital 

signal processing, DSP), a microprocessor, a microcontroller, a programmable logic device 25 

(programmable logic device, PLD), or any combination thereof. The processor 601 may 

alternatively be another apparatus having a processing function, for example, a circuit, a 

component, or a software module. This is not limited. 

[00152] The transceiver 602 is configured to communicate with another device or another 

communication network. The another communication network may be an Ethernet, a radio access 30 

network (radio access network, RAN), a wireless local area network (wireless local area network, 

WLAN), or the like. The transceiver 602 may be a module, a circuit, a transceiver, or any apparatus 

that can implement communication. 

[00153] The communication line 603 is configured to transmit information between 

components included in the communication apparatus 600. 35 
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[00154] The memory 604 is configured to store instructions. The instructions may be computer 

programs. 

[00155] The memory 604 may be a read-only memory (read-only memory, ROM) or another 

type of static storage device that can store static information and/or instructions, or may be a 

random access memory (random access memory, RAM) or another type of dynamic storage device 5 

that can store information and/or instructions, or may be an electrically erasable programmable 

read-only memory (electrically erasable programmable read-only memory, EEPROM), a compact 

disc read-only memory (compact disc read-only memory, CD-ROM) or another compact disc 

storage, an optical disc storage (including a compact disc, a laser disc, an optical disc, a digital 

versatile disc, a Blu-ray disc, and the like), a disk storage medium or another magnetic storage 10 

device, or the like. This is not limited. 

[00156] It should be noted that, the memory 604 may exist independently of the processor 601, 

or may be integrated with the processor 601. The memory 604 may be configured to store 

instructions, program code, some data, or the like. The memory 604 may be located in the 

communication apparatus 600, or may be located outside the communication apparatus 600. This 15 

is not limited. The processor 601 is configured to execute the instructions stored in the memory 

604, to implement the polar code encoding method provided in the following embodiments of this 

application. 

[00157] In an example, the processor 601 may include one or more CPUs, for example, a CPU 

0 and a CPU 1 in FIG. 6. 20 

[00158] In an optional implementation, the communication apparatus 600 includes a plurality 

of processors. For example, in addition to the processor 601 in FIG. 6, the communication 

apparatus 600 may further include a processor 607. 

[00159] In an optional implementation, the communication apparatus 600 further includes an 

output device 605 and an input device 606. For example, the input device 606 is a device such as 25 

a keyboard, a mouse, a microphone, or a joystick, and the output device 605 is a device such as a 

display or a speaker (speaker). 

[00160] It should be noted that, the communication apparatus 600 may be a desktop computer, 

a portable computer, a network server, a mobile phone, a tablet computer, a wireless terminal, an 

embedded device, a chip system, or a device having a similar structure in FIG. 6. In addition, the 30 

composition structure shown in FIG. 6 does not constitute a limitation on the communication 

apparatus. In addition to the components shown in FIG. 6, the communication apparatus may 

include more or fewer components than those shown in the figure, or combine some components, 

or have different component arrangements. 

[00161] In this embodiment of this application, the chip system may include a chip, or may 35 
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include a chip and another discrete component. 

[00162] In addition, actions, terms, and the like in embodiments of this application may be 

mutually referenced. This is not limited. In embodiments of this application, names of messages 

exchanged between devices, names of parameters in the messages, or the like are merely examples. 

Other names may alternatively be used during specific implementation. This is not limited. 5 

[00163] With reference to the communication system shown in FIG. 4, the following describes 

a polar code encoding method provided in an embodiment of this application with reference to 

FIG. 7. The transmit end device may be any terminal device or network device in the 

communication system shown in FIG. 4, and the receive end device may also be any terminal 

device or network device in the communication system shown in FIG. 4. The transmit end device 10 

or the receive end device described in the following embodiment may have the components shown 

in FIG. 6. 

[00164] FIG. 7 is a flowchart of a polar code encoding method according to an embodiment of 

this application. As shown in FIG. 7, the method may include the following steps. 

[00165] Step 701: A transmit end device maps, based on a reliability sequence, an information 15 

bit sequence whose length is k to k bits of a first sequence whose length is N, to obtain a second 

sequence. 

[00166] The reliability sequence may indicate reliability corresponding to each bit in the 

sequence. A larger value of the reliability indicates a more reliable bit corresponding to the 

reliability. A length of the reliability sequence may be N, and N is a positive integer. 20 

[00167] Optionally, N is less than 1024. 

[00168] Optionally, the reliability sequence may be determined based on one or more of the 

following: reliability, a code spectrum, and a performance optimization result. 

[00169] In this embodiment of this application, the reliability sequence whose length is N may 

be separately constructed for the information bit sequence based on parameters such as the 25 

reliability, the code spectrum, and the performance optimization result. When an encoded sequence 

is subsequently punctured in a back-to-front order, a quantity of performance bad points can be 

reduced, code spectrum characteristics can be improved, and decoding performance can be 

improved. 

[00170] For example, the length N of the reliability sequence is 32, and the reliability sequence 30 

may be a reliability sequence shown in Table 2 below, where 𝑊(𝑄𝑖
𝑁𝑚𝑎𝑥) represents reliability, 

and 𝑄𝑖
𝑁𝑚𝑎𝑥 represents a bit corresponding to the reliability: 

Table 2 

𝑊(𝑄𝑖
𝑁𝑚𝑎𝑥) 𝑄𝑖

𝑁𝑚𝑎𝑥 𝑊(𝑄𝑖
𝑁𝑚𝑎𝑥) 𝑄𝑖

𝑁𝑚𝑎𝑥 𝑊(𝑄𝑖
𝑁𝑚𝑎𝑥) 𝑄𝑖

𝑁𝑚𝑎𝑥 𝑊(𝑄𝑖
𝑁𝑚𝑎𝑥) 𝑄𝑖

𝑁𝑚𝑎𝑥 𝑊(𝑄𝑖
𝑁𝑚𝑎𝑥) 𝑄𝑖

𝑁𝑚𝑎𝑥 𝑊(𝑄𝑖
𝑁𝑚𝑎𝑥) 𝑄𝑖

𝑁𝑚𝑎𝑥 𝑊(𝑄𝑖
𝑁𝑚𝑎𝑥) 𝑄𝑖

𝑁𝑚𝑎𝑥 𝑊(𝑄𝑖
𝑁𝑚𝑎𝑥) 𝑄𝑖

𝑁𝑚𝑎𝑥 
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0 0 4 8 8 9 12 18 16 7 20 25 24 13 28 27 

1 1 5 16 9 6 13 12 17 26 21 28 25 22 29 29 

2 2 6 3 10 17 14 20 18 19 22 11 26 15 30 30 

3 4 7 5 11 10 15 24 19 21 23 14 27 23 31 31 

 

[00171] It may be understood that Table 2 is defined starting from 0 bits, or may be defined 

starting from 1 bit, that is, 0, 1, ..., and 31 described above may be respectively replaced with 1, 

2, ..., and 32. This is not limited. 

[00172] Referring to the reliability sequence, the transmit end device may map the information 5 

bit sequence whose length is k to the k bits of the first sequence whose length is N, to obtain the 

second sequence. 

[00173] k≤K≤N, K is a maximum value of the length of the information bit sequence, and k, K, 

and N are all positive integers. 

[00174] For example, the length k of the information bit sequence may be any one of the 10 

following values: 3, 4, 5, 6, 7, 8, 9, 10, and 11. In this case, K is equal to 11. 

[00175] For example, the length N of the first sequence may be 32. 

[00176] The transmit end device may select the first k bits of the first sequence as information 

bit positions based on the reliability sequence in descending order of reliability, and sequentially 

map the information bit sequence whose length is k to the k bits, that is, map the information bit 15 

sequence to the k information bit positions of the first sequence, and set values of the remaining 

N–k bits of the first sequence to 0, to obtain the second sequence. 

[00177] The second sequence may include k information bit positions, x PC bit positions, and 

N–k–x frozen bit positions, 1≤x, and x is a positive integer. 

[00178] Optionally, an example in which the definition starts from 0 bits is used, the information 20 

bit sequence may be denoted as 𝑢0
𝑘−1, and the second sequence may be denoted as 𝑎0

𝑁−1. It may 

be understood that the definition may alternatively start from 1 bit, that is, the information bit 

sequence may be denoted as 𝑢1
𝑘, and the second sequence may be denoted as 𝑎1

𝑁. This is not 

limited. 

[00179] The following describes a process of generating the second sequence by using an 25 

example in which the definition starts from 0 bits. 

[00180] For example, the reliability sequence is the reliability sequence whose length is 32 

shown in Table 2, and the length of the first sequence is 32. When the length of the information bit 

sequence is 3, it may be determined, based on the reliability sequence shown in Table 2, that the 

first 3 bits in descending order of reliability in the first sequence are {31 30 29}, and it may be 30 

determined that the information bit positions are {31 30 29}. The information bit sequence whose 
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length is 3 is mapped to the 3 bits of the first sequence, and values of the remaining 29 bits of the 

first sequence are set to 0, to obtain the second sequence. 

[00181] In another example, the reliability sequence is the reliability sequence whose length is 

32 shown in Table 2, and the length of the first sequence is 32. When the length of the information 

bit sequence is 11, it may be determined, based on the reliability sequence shown in Table 2, that 5 

the first 11 bits in descending order of reliability in the first sequence are {31 30 29 27 23 15 22 

13 14 11 28}, and it may be determined that the information bit positions are {31 30 29 27 23 15 

22 13 14 11 28}. The information bit sequence whose length is 11 is mapped to the 11 bits of the 

first sequence, and values of the remaining 21 bits of the first sequence are set to 0, to obtain the 

second sequence. 10 

[00182] Step 702: The transmit end device multiplies the second sequence by a first matrix to 

obtain a third sequence. 

[00183] The first matrix may be a matrix with all 0s below a diagonal and all 1s on the diagonal, 

a column weight of a column corresponding to the PC bit position in the first matrix is greater than 

1, a column weight of a column corresponding to the frozen bit position or the information bit 15 

position is equal to 1, and a quantity of columns whose column weights are greater than 1 in the 

first matrix is less than or equal to N–K. The first matrix may also be referred to as an upper 

triangular matrix, a pre-transform (pre-transform) matrix, or the like. The first matrix may also be 

denoted as Tpre. This is not limited. 

[00184] For example, N is 32, and K is 11. The first matrix may be a 32×32 matrix, and the 20 

quantity of columns whose column weights are greater than 1 in the first matrix is less than or 

equal to 21. 

[00185] Optionally, the first matrix may be a sparse matrix. 

[00186] Optionally, a column weight of the first matrix may be less than or equal to a first value, 

thereby ensuring sparseness of the first matrix, and obtaining better code spectrum characteristics. 25 

[00187] For example, the first value may be any one of the following values: 4, 5, 6, or 7. 

[00188] Based on the first matrix, the transmit end device may determine, based on the first 

matrix, one or more PC bit positions and bits checked by the PC bit positions; and determine a 

value of the PC bit position in the second sequence based on a value of the bit checked by the PC 

bit position, to obtain the third sequence. The third sequence may include the one or more PC bit 30 

positions. 

[00189] Optionally, a value of the PC bit position may be an exclusive OR of a value of the bit 

checked by the PC bit position. 

[00190] Optionally, an example in which the definition starts from 0 bits is used, and the third 

sequence may be denoted as 𝑣0
𝑁−1 , and 𝑣0

𝑁−1 = 𝑎0
𝑁−1𝑇𝑝𝑟𝑒 . It may be understood that the 35 
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definition may alternatively start from 1 bit, that is, the third sequence may be denoted as 𝑣1
𝑁, and 

𝑣1
𝑁 = 𝑎1

𝑁𝑇𝑝𝑟𝑒. This is not limited. 

[00191] Optionally, a difference between a number of the PC bit position and a number of the 

bit checked by the PC bit position may be a prime number. The difference between the number of 

the PC bit position and the number of the bit checked by the PC bit position is limited to be a prime 5 

number. This can greatly reduce search space, and reduce loss of optimality as much as possible 

while improving code spectrum characteristics. 

[00192] For example, N is 32, the length k of the information bit sequence is 3 to 11, and the 

information bit sequence is defined starting from 0 bits. When k=11, information bit positions 

corresponding to the information bit sequence are {31 30 29 27 23 15 22 13 14 11 28}. When 10 

k=10, information bit positions corresponding to the information bit sequence are {31 30 29 27 23 

15 22 13 14 11}. When k=9, information bit positions corresponding to the information bit 

sequence are {31 30 29 27 23 15 22 13 14}. When k=8, information bit positions corresponding 

to the information bit sequence are {31 30 29 27 23 15 22 13}. When k=7, information bit positions 

corresponding to the information bit sequence are {31 30 29 27 23 15 22}. When k=6, information 15 

bit positions corresponding to the information bit sequence are {31 30 29 27 23 15}. When k=5, 

information bit positions corresponding to the information bit sequence are {31 30 29 27 23}. 

When k=4, information bit positions corresponding to the information bit sequence are {31 30 29 

27}. When k=3, information bit positions corresponding to the information bit sequence are {31 

30 29}. 20 

[00193] Because the PC bit position is a frozen bit position, and there is at least one information 

bit position before the PC bit position, for the information bit sequence with k=11, potential PC 

bit positions may be the following 10 bits: {12 16 17 18 19 20 21 24 25 26}, and information bit 

positions that can be checked by the 10 potential PC bit positions are information bit positions 

shown in Table 3: 25 

Table 3 

PC bit 

position 

Information bit position checked by 

the PC bit position 

Quantity of PC function candidates 

(PC function candidates num) 

12 11 2 

16 11 13 14 15 16 

17 11 13 14 15 16 

18 11 13 14 15 16 

19 11 13 14 15 16 
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PC bit 

position 

Information bit position checked by 

the PC bit position 

Quantity of PC function candidates 

(PC function candidates num) 

20 11 13 14 15 16 

21 11 13 14 15 16 

24 11 13 14 15 22 23 64 

25 11 13 14 15 22 23 64 

26 11 13 14 15 22 23 64 

 

[00194] In Table 3, there are a total of 2×(166)×(643)=8.7961×1012 potential PC functions. If 

the difference between the number of the PC bit position and the number of the bit checked by the 

PC bit position is limited to be a prime number, as shown in Table 4, there are a total of 

1×(23)×(44)×(82)=131072 potential PC functions. This can greatly reduce search space, and reduce 5 

loss of optimality as much as possible while improving code spectrum characteristics. 

Table 4 

PC bit 

position 

Information bit position checked by 

the PC bit position 

Quantity of PC function candidates 

(PC function candidates num) 

12 null 1 

16 11 13 4 

17 14 2 

18 11 13 15 8 

19 14 2 

20 13 15 4 

21 14 2 

24 11 13 4 

25 14 22 4 

26 13 15 23 8 

 

[00195] Compared with k=11 described above, as shown in Table 5 below, for an information 

bit sequence with k=10, a PC bit position 28 may be added on a basis of k=11 shown in Table 4; 10 

for an information bit sequence with k=9, a PC bit position 11 may be added on a basis of k=10; 

for an information bit sequence with k=8, a PC bit position 14 may be added on a basis of k=9; for 

an information bit sequence with k=7, a PC bit position 13 may be added on a basis of k=8; for an 

information bit sequence with k=6, a PC bit position 22 may be added on a basis of k=7; for an 

information bit sequence with k=5, a PC bit position 15 may be added on a basis of k=6; for an 15 
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information bit sequence with k=4, a PC bit position 23 may be added on a basis of k=5; and for 

an information bit sequence with k=3, a PC bit position 27 may be added on a basis of k=4. This 

can greatly reduce search space, and reduce loss of optimality as much as possible while improving 

code spectrum characteristics. 

Table 5 5 

k PC bit position Information bit position checked by the PC bit position 

10 28 11 15 23 

9 11 null 

8 14 null 

7 13 null 

6 22 15 

5 15 null 

4 23 null 

3 27 null 

 

[00196] Based on the PC bit position and the information bit position checked by the PC bit 

position shown in Table 4 and Table 5, in a first possible example, the first matrix may be a 32×32 

matrix below, and the first matrix may alternatively be represented as a matrix shown in FIG. 8: 
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[
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10000000000000000000000000000000
01000000000000000000000000000000
00100000000000000000000000000000
00010000000000000000000000000000
00001000000000000000000000000000
00000100000000000000000000000000
00000010000000000000000000000000
00000001000000000000000000000000
00000000100000000000000000000000
00000000010000000000000000000000
00000000001000000000000000000000
00000000000100000010000000000000
00000000000010000000000000000000
00000000000001001010000000000000
00000000000000100000010000000000
00000000000000010010000000000000
00000000000000001000000000000000
00000000000000000100000000000000
00000000000000000010000000000000
00000000000000000001000000000000
00000000000000000000100000000000
00000000000000000000010000000000
00000000000000000000001001000000
00000000000000000000000100000000
00000000000000000000000010000000
00000000000000000000000001000000
00000000000000000000000000100000
00000000000000000000000000010000
00000000000000000000000000001000
00000000000000000000000000000100
00000000000000000000000000000010
00000000000000000000000000000001]

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 

[00197] Based on the first matrix, the PC bit position of the third sequence obtained according 

to Step 702 may be one or more of the following bits in the third sequence: 16, 18, 21, or 25. 

[00198] When the PC bit position is the 16th bit in the third sequence, the bit checked by the PC 

bit position is a 13th bit in the third sequence; or when the PC bit position is the 18th bit in the third 5 

sequence, the bit checked by the PC bit position is one or more of the following bits in the third 

sequence: 11, 13, and 15; or when the PC bit position is the 21st bit in the third sequence, the bit 

checked by the PC bit position is a 14th bit in the third sequence; or when the PC bit position is the 

25th bit in the third sequence, the bit checked by the PC bit position is a 22nd bit in the third sequence. 

[00199] In a second possible example, the first matrix may alternatively be a 32×32 matrix 10 

below, and the first matrix may alternatively be represented as a matrix shown in FIG. 9: 
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[
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10000000000000000000000000000000
01000000000000000000000000000000
00100000000000000000000000000000
00010000000000000000000000000000
00001000000000000000000000000000
00000100000000000000000000000000
00000010000000000000000000000000
00000001000000000000000000000000
00000000100000000000000000000000
00000000010000000000000000000000
00000000001000000000000000000000
00000000000100000000010000000000
00000000000010000000000000000000
00000000000001000000000000100000
00000000000000100001010001000000
00000000000000010000000000000000
00000000000000001000000000000000
00000000000000000100000000000000
00000000000000000010000000000000
00000000000000000001000000000000
00000000000000000000100000000000
00000000000000000000010000000000
00000000000000000000001001000000
00000000000000000000000100000000
00000000000000000000000010000000
00000000000000000000000001000000
00000000000000000000000000100000
00000000000000000000000000010000
00000000000000000000000000001000
00000000000000000000000000000100
00000000000000000000000000000010
00000000000000000000000000000001]

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 

[00200] Based on the first matrix, the PC bit position of the third sequence obtained according 

to Step 702 may be one or more of the following bits in the first sequence: 19, 21, 25, or 26. 

[00201] When the PC bit position is the 19th bit in the third sequence, the bit checked by the PC 

bit position is a 14th bit in the third sequence; or when the PC bit position is the 21st bit in the third 5 

sequence, the bit checked by the PC bit position is one or more of the following bits in the third 

sequence: 11 and 14; or when the PC bit position is the 25th bit in the third sequence, the bit checked 

by the PC bit position is one or more of the following bits in the third sequence: 14 and 22; or 

when the PC bit position is the 26th bit in the third sequence, the bit checked by the PC bit position 

is a 13th bit in the third sequence. 10 

[00202] In a first possible design, different from representing, by using the first matrix, the PC 

bit position and the bit checked by the PC bit position described above, the PC bit position and the 

bit checked by the PC bit position may alternatively be represented by using a PC equation set, or 

it is described as that the first matrix is represented by using a PC equation set. 
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[00203] The PC equation set may include one or more PC equations, and a quantity of PC 

equations included in the PC equation set is equal to a quantity of PC bit positions (or it may be 

described as a quantity of columns whose column weights are greater than 1 in the first matrix). 

Each PC equation includes at least two elements, a maximum value of an element in each PC 

equation represents a PC bit position (or it may be described as that the maximum value represents 5 

a column number whose column weight is greater than 1 in the first matrix), and an element other 

than the PC bit position in each PC equation represents a bit checked by the PC bit position. 

[00204] In a first possible example, if the PC equation set is {[13 16]}, it may be determined 

that the quantity of PC bit positions is 1, the PC bit position is 16, and the bit checked by the PC 

bit position is 13. If the PC equation set is {[11 13 15 18]}, it may be determined that the quantity 10 

of PC bit positions is 1, the PC bit position is 18, and bits checked by the PC bit position are 11, 

13, and 15. If the PC equation set is {[14 21]}, it may be determined that the quantity of PC bit 

positions is 1, the PC bit position is 21, and the bit checked by the PC bit position is 14. If the PC 

equation set is {[22 25]}, it may be determined that the quantity of PC bit positions is 1, the PC 

bit position is 25, and the bit checked by the PC bit position is 21. If the PC equation set is {[13 15 

16], [11 13 15 18], [14 21], [22 25]}, it may be determined that the quantity of PC bit positions is 

4, PC bit positions are 16, 18, 21, and 25, the bit checked by the PC bit position 16 is 13, bits 

checked by the PC bit position 18 are 11, 13, and 15, the bit checked by the PC bit position 21 is 

14, and the bit checked by the PC bit position 25 is 22. 

[00205] In a second possible example, if the PC equation set is {[14 19]}, it may be determined 20 

that the quantity of PC bit positions is 1, the PC bit position is 19, and the bit checked by the PC 

bit position is 14. If the PC equation set is {[11 14 21]}, it may be determined that the quantity of 

PC bit positions is 1, the PC bit position is 21, and bits checked by the PC bit position are 11 and 

14. If the PC equation set is {[14 22 25]}, it may be determined that the quantity of PC bit positions 

is 1, the PC bit position is 25, and bits checked by the PC bit position are 14 and 22. If the PC 25 

equation set is {[13 26]}, it may be determined that the quantity of PC bit positions is 1, the PC 

bit position is 26, and the bit checked by the PC bit position is 13. If the PC equation set is {[14 

19], [11 14 21], [14 22 25], [13 26]}, it may be determined that the quantity of PC bit positions is 

4, PC bit positions are 19, 21, 25, and 26, the bit checked by the PC bit position 19 is 14, bits 

checked by the PC bit position 21 are 11 and 14, bits checked by the PC bit position 25 are 14 and 30 

22, and the bit checked by the PC bit position 26 is 13. 

[00206] Based on the first possible design, when the first matrix is represented by using the PC 

equation set, multiplying the second sequence 𝑎0
𝑁−1 by the first matrix 𝑇𝑝𝑟𝑒 to obtain the third 

sequence 𝑣0
𝑁−1 = 𝑎0

𝑁−1𝑇𝑝𝑟𝑒 may be represented as: 

for n=0 to N–1; 35 
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 if n ∈ F 

  for p=0: to |PF | 

   pcIdx= max( PF(p) ); 

   chkIdx=the other indexes in PF(p); 

  if n == pcIdx 5 

   𝑣𝑛=mod(∑ 𝑎𝑖𝑖∈chkIdx , 2) 

  else 

   𝑣𝑛=0 

  end 

 end 10 

else 

 𝑣𝑛=𝑎𝑛; 

end 

[00207] N represents a sequence length (for example, 32, and N–1 may be 31), F represents a 

frozen bit position set, PF represents a PC equation set, pcIdx represents a PC bit position, PF(p) 15 

represents a pth PC equation in the PC equation set, chkIdx represents a bit checked by the PC bit 

position, 𝑣𝑛 represents an nth value in the third sequence, 𝑎𝑖 represents an ith value in the second 

sequence, and 𝑎𝑛 represents an nth value in the second sequence. 

[00208] In a second possible design, different from representing, by using the first matrix or the 

PC equation set, the PC bit position and the bit checked by the PC bit position described above, 20 

the PC bit position and the bit checked by the PC bit position may alternatively be represented by 

using a PC bit position set and a bit set corresponding to the PC bit position, or it is described as 

that the first matrix or the PC equation set is represented by using a PC bit position set and a bit 

set corresponding to the PC bit position. 

[00209] The PC bit position set includes one or more PC bit positions (or it is described as that 25 

an element in the PC bit position set represents a column number whose column weight is greater 

than 1 in the first matrix, and a quantity of elements included in the PC bit position set is a quantity 

of columns whose column weights are greater than 1 in the first matrix), and the bit set 

corresponding to the PC bit position includes one or more bits checked by the PC bit position. 

[00210] In a first possible example, if the PC bit position set is {16}, and the bit set 30 

corresponding to the PC bit position is {13}, it may be determined that the quantity of PC bit 

positions is 1, the PC bit position is 16, and the bit checked by the PC bit position is 13. If the PC 

bit position set is {18}, and the bit set corresponding to the PC bit position is {11 13 15}, it may 

be determined that the quantity of PC bit positions is 1, the PC bit position is 18, and bits checked 

by the PC bit position are 11, 13, and 15. If the PC bit position set is {21}, and the bit set 35 
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corresponding to the PC bit position is {14}, it may be determined that the quantity of PC bit 

positions is 1, the PC bit position is 21, and the bit checked by the PC bit position is 14. If the PC 

bit position set is {25}, and the bit set corresponding to the PC bit position is {22}, it may be 

determined that the quantity of PC bit positions is 1, the PC bit position is 25, and the bit checked 

by the PC bit position is 21. If the PC bit position set is {16 18 21 25}, and the bit set corresponding 5 

to the PC bit position is {[13], [11 13 15], [14], [22]}, it may be determined that the quantity of 

PC bit positions is 4, PC bit positions are 16, 18, 21, and 25, the bit checked by the PC bit position 

16 is 13, bits checked by the PC bit position 18 are 11, 13, and 15, the bit checked by the PC bit 

position 21 is 14, and the bit checked by the PC bit position 25 is 22. 

[00211] In a second possible example, if the PC bit position set is {19}, and the bit set 10 

corresponding to the PC bit position is {14}, it may be determined that the quantity of PC bit 

positions is 1, the PC bit position is 19, and the bit checked by the PC bit position is 14. If the PC 

bit position set is {21}, and the bit set corresponding to the PC bit position is {11 14}, it may be 

determined that the quantity of PC bit positions is 1, the PC bit position is 21, and bits checked by 

the PC bit position are 11 and 14. If the PC bit position set is {25}, and the bit set corresponding 15 

to the PC bit position is {14 22}, it may be determined that the quantity of PC bit positions is 1, 

the PC bit position is 25, and bits checked by the PC bit position are 14 and 22. If the PC bit 

position set is {26}, and the bit set corresponding to the PC bit position is {13}, it may be 

determined that the quantity of PC bit positions is 1, the PC bit position is 26, and the bit checked 

by the PC bit position is 13. If the PC bit position set is {19 21 25 26}, and the bit set corresponding 20 

to the PC bit position is {[14], [11 14], [14 22], [13]}, it may be determined that the quantity of 

PC bit positions is 4, PC bit positions are 19, 21, 25, and 26, the bit checked by the PC bit position 

19 is 14, bits checked by the PC bit position 21 are 11 and 14, bits checked by the PC bit position 

25 are 14 and 22, and the bit checked by the PC bit position 26 is 13. 

[00212] Based on the second possible design, when the first matrix is represented by using the 25 

PC bit position set and the bit set corresponding to the PC bit position, multiplying the second 

sequence 𝑎0
𝑁−1 by the first matrix 𝑇𝑝𝑟𝑒 to obtain the third sequence 𝑣0

𝑁−1 = 𝑎0
𝑁−1𝑇𝑝𝑟𝑒 may be 

represented as: 

𝑣𝑖 = {
𝑎𝑖 ,                                                 𝑖 ∉ 𝐏𝐁𝐒

𝑎𝑖 = ∑ 𝑎𝑗𝑗,𝑗∈𝐂𝐁𝐒    𝑎𝑗,𝑗∈𝐏𝐁𝐒,      𝑖 ∈ 𝐏𝐁𝐒
, 𝑖 = {0,1,2, … , N − 1}. 

[00213] N represents a sequence length (for example, 32, and N–1 may be 31), 𝑣𝑖 represents 30 

an ith value in the third sequence, 𝑎𝑖 represents an ith value in the second sequence, 𝑎𝑗 represents 

a jth value in the second sequence, PBS represents a PC bit position set, and CBS represents a bit 

set corresponding to the PC bit position. 

[00214] Based on the foregoing description of the PC bit position and the bit checked by the PC 
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bit position, in the foregoing examples, the PC bit position and the bit checked by the PC bit 

position are defined starting from 0 bits. It may be understood that the PC bit position and the bit 

checked by the PC bit position may alternatively be defined starting from 1 bit, that is, 0, 1, ..., and 

31 described above may be respectively replaced with 1, 2, ..., and 32. This is not limited. 

[00215] Step 703: The transmit end device performs polar encoding on the third sequence to 5 

obtain a fourth sequence. 

[00216] The transmit end device may multiply the third sequence by a polar encoding matrix, 

to obtain the fourth sequence. 

[00217] For example, the polar encoding matrix may be GN, GN is a log2N Kronecker product 

of G2, G2 = [
1 0
1 1

], and GN=G2
⊗log2 𝑁. 10 

[00218] Optionally, an example in which the definition starts from 0 bits is used, and the fourth 

sequence may be denoted as 𝑐0
𝑁−1, and 𝑐0

𝑁−1 = 𝑣0
𝑁−1GN. It may be understood that the definition 

may alternatively start from 1 bit, that is, the third sequence may be denoted as 𝑐1
𝑁, and 𝑐1

𝑁 =

𝑣1
𝑁GN. This is not limited. 

[00219] Based on the method shown in FIG. 7, an embodiment of this application provides a 15 

coding scheme based on a nested PC polar code, to separately construct, for an information bit 

sequence, a reliability sequence whose length is N and that has a nesting characteristic. In this way, 

when puncturing is performed in a back-to-front order, a quantity of performance bad points is 

reduced, code spectrum characteristics are improved, and decoding performance is improved. In 

addition, in this embodiment of this application, polar codes can be constructed based on a same 20 

first matrix for sequences of different quantities of information bits, that is, the first matrix has a 

nesting characteristic for the sequences of different quantities of information bits, and the first 

matrix does not change with a change of a quantity of information bits of the sequences; or it may 

be described that PC bit positions and PC equations corresponding to the sequences of different 

quantities of information bits are nested, and there is no need to separately store corresponding PC 25 

bit positions and PC equations for the information bit sequences of different lengths, thereby 

reducing hardware complexity, reducing hardware overheads, improving code spectrum 

characteristics, reducing decoding complexity, and improving decoding performance (for example, 

a successive cancellation list (successive cancellation list, SCL) decoding module is multiplexed, 

and decoding performance of the SCL decoding module (such as SCL8) is improved). 30 

[00220] Based on the method shown in FIG. 7, after determining the fourth sequence based on 

polar encoding, the transmit end device may further perform interleaving processing on the fourth 

sequence based on an interleaving pattern, to obtain an interleaved sequence. 

[00221] In a first possible design, interleaving processing may be performed on the fourth 
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sequence based on a first interleaving pattern, to obtain a fifth sequence. 

[00222] The first interleaving pattern may be determined based on sequence performance and 

a nesting characteristic by designing a search algorithm, that is, the first interleaving pattern has a 

nesting characteristic for sequences of different quantities of information bits, and does not change 

with a change of a length of the information bit sequence. Compared with designing the first 5 

interleaving pattern in an enumeration manner in which N! cases need to be enumerated (for 

example, when N is equal to 32, 32!=2.6313×1035 cases need to be enumerated), in this 

embodiment of this application, the first interleaving pattern is designed by designing a search 

algorithm. This can greatly reduce complexity while ensuring optimal sequence performance and 

nesting characteristic. 10 

[00223] For example, puncturing position search may be performed on a plurality of fourth 

sequence samples (the plurality of fourth sequence samples may correspond to information bit 

sequences of different lengths, and a length of each information bit sequence is less than or equal 

to K) by using a list search algorithm. Each time a quantity of punctures increases by 1, average 

sequence performance of all sequences is calculated, the average sequence performance is used as 15 

a metric (Metric), and a position corresponding to optimal average sequence performance is 

determined as the puncturing position, to generate the first interleaving pattern. The average 

performance is an average value of SNR@BLER=1E–2 of the sequences. 

[00224] Specifically, as shown in FIG. 10, the search process may include: 

[00225] Step 1: Initialize search space of the puncturing position to 0 to N–1, and the quantity 20 

of punctures to 0. 

[00226] Step 2: Select a position from the current search space as a newly added puncturing 

position. 

[00227] Step 3: Obtain sequence performance of all sequences through simulation based on the 

current puncturing position. 25 

[00228] Step 4: Take an average value of the sequence performance of all the sequences, to 

obtain metrics corresponding to different puncturing positions in a case of the current quantity of 

punctures. 

[00229] Step 5: Reserve a list of puncturing positions corresponding to optimal metrics as 

candidate puncturing positions in the case of the current quantity of punctures. 30 

[00230] Step 6: Update candidate search space of each list by deleting the current puncturing 

position from the search space. 

[00231] Step 7: Increase the quantity of punctures by 1. 

[00232] Step 8: Determine whether punctured data is less than a maximum quantity of punctures; 

and if the punctured data is less than the maximum quantity of punctures, continue performing 35 
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from Step 2 until the quantity of punctures is equal to a maximum of punctured data; or if the 

punctured data is not less than the maximum quantity of punctures, output the first interleaving 

pattern (or may be referred to as an optimal puncturing pattern). 

[00233] The first interleaving pattern determined based on the foregoing search process may 

also be described as follows: The first interleaving pattern may indicate to place a value of a yth bit 5 

of the fourth sequence in an (N–y–1)th bit of the fifth sequence through swapping, where 0≤y≤N–

k–2, y is an integer, and k+1≤N–y–1≤N–1. 

[00234] Values of k+1 bits other than the yth bit in the fourth sequence may be randomly placed 

in the 0th bit to the kth bit in the fifth sequence. This is not limited. 

[00235] The yth bit may be determined based on average sequence performance obtained by 10 

removing a same bit from N–y–1 bits of the plurality of fourth sequence samples. Lengths of a 

plurality of information bit sequence samples corresponding to the plurality of fourth sequence 

samples are less than or equal to K, the lengths of the plurality of information bit sequence samples 

include k, and the N–y–1 bits do not include first y–1 bits of the yth bit. 

[00236] Optionally, after a same bit is removed from the N–y–1 bits of the plurality of fourth 15 

sequence samples, when average sequence performance is optimal, the removed bit is the yth bit. 

[00237] For example, the following uses an example in which the fourth sequence samples 

include a fourth sequence corresponding to an information bit sequence whose length is k=k1 and 

a fourth sequence corresponding to an information bit sequence whose length is k=k2 to describe 

in detail a manner of generating the first interleaving pattern having a nesting characteristic. 20 

[00238] Step 1: Randomly generate a first random sequence (namely, an information bit 

sequence) whose length is k1 and a second random sequence (namely, an information bit sequence) 

whose length is k2, where k1 and k2 are lengths of to-be-encoded information bit sequences, and 

k1 and k2 are not equal. 

[00239] Step 2: Perform polar encoding on the first random sequence and the second random 25 

sequence separately according to the method shown in FIG. 7, to obtain a first random codeword 

sequence (namely, a fourth sequence) and a second random codeword sequence (namely, a fourth 

sequence) whose lengths are N. 

[00240] Step 3: Determine a value of first performance of a sequence obtained by puncturing a 

gth position of the first random codeword sequence and a value of first performance of a sequence 30 

obtained by puncturing a gth position of the second random codeword sequence, where 0≤g≤N–1. 

[00241] Step 4: Determine an average value Ag of a first value and a second value, where the 

first value is the value of the first performance of the sequence obtained by puncturing the gth 

position of the first random codeword sequence, and the second value is the value of the first 

performance of the sequence obtained by puncturing the gth position of the second random 35 
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codeword sequence. 

[00242] Step 5: Determine a yth bit (y=0), where the yth bit (y=0) is a position corresponding to 

a minimum value in A0 to AN–1, and the yth bit (y=0) is a 1st puncturing position. 

[00243] Step 6: Determine that a quantity 1 of puncturing positions is equal to (N–E), and 

generate a first interleaving pattern, where the first interleaving pattern indicates that after the 5 

fourth sequence is interleaved based on the first interleaving pattern, a value of the yth bit (y=0) of 

the fourth sequence is placed in the last bit of the fifth sequence through swapping. E represents a 

length of a rate matching sequence. 

[00244] Alternatively, 

[00245] Step 7: Determine that a quantity 1 of puncturing positions is less than (N–E), and 10 

randomly generate a third random sequence (namely, an information bit sequence) whose length 

is k1 and a fourth random sequence (namely, an information bit sequence) whose length is k2. 

[00246] Step 8: Perform polar encoding on the third random sequence and the fourth random 

sequence separately according to the method shown in FIG. 7, to obtain a third random codeword 

sequence (namely, a fourth sequence) and a fourth random codeword sequence (namely, a fourth 15 

sequence) whose lengths are N. 

[00247] Step 9: Determine a fifth random codeword sequence and a sixth random codeword 

sequence, where the fifth random codeword sequence is a sequence obtained by puncturing a bit 

in the yth bit (y=0) of the third random codeword sequence, and the sixth random codeword 

sequence is a sequence obtained by puncturing a bit in the yth bit (y=0) of the fourth random 20 

codeword sequence. 

[00248] Step 10: Determine a value of first performance of a sequence obtained by puncturing 

an hth position of the fifth random codeword sequence and a value of first performance of a 

sequence obtained by puncturing an hth position of the sixth random codeword sequence, where 

0≤h≤N–2. 25 

[00249] Step 11: Determine an average value Ah of a third value and a fourth value, where the 

third value is the value of the first performance of the sequence obtained by puncturing the hth 

position of the fifth random codeword sequence, and the fourth value is the value of the first 

performance of the sequence obtained by puncturing the hth position of the sixth random codeword 

sequence. 30 

[00250] Step 12: Determine a yth bit (y=1), where the yth bit (y=1) is a position corresponding 

to a minimum value in A1 to AN–2, and the yth bit (y=1) is a 2nd puncturing position. 

[00251] Step 13: Determine that a quantity 2 of puncturing positions is equal to (N–E), and 

generate a first interleaving pattern, where the first interleaving pattern indicates that after the 

fourth sequence is interleaved based on the first interleaving pattern, a value of the yth bit (y=0) of 35 
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the fourth sequence is placed in the last bit of the fifth sequence through swapping, and a value of 

the yth bit (y=1) of the fourth sequence is placed in the penultimate bit of the fifth sequence through 

swapping. 

[00252] Alternatively, 

[00253] Step 14: Determine that a quantity 2 of puncturing positions is less than (N–E), and 5 

repeatedly perform the foregoing operations until the quantity of puncturing positions is equal to 

E, to generate a corresponding first interleaving pattern. 

[00254] The foregoing is described by using only an example in which the first interleaving 

pattern having the nesting characteristic is generated based on the fourth sequence corresponding 

to k1 and the fourth sequence corresponding to k2 (that is, interleaving processing may be 10 

performed on both the fourth sequence corresponding to k1 and the fourth sequence corresponding 

to k2 based on the foregoing first interleaving pattern). It may be understood that for a plurality of 

fourth sequences corresponding to different ks, the first interleaving pattern having the nesting 

characteristic may be generated in the foregoing manner. 

[00255] For example, an example in which k is equal to 3, 4, ..., or 11 is used. The first 15 

interleaving pattern having the nesting characteristic may be generated in the foregoing manner 

based on a fourth sequence corresponding to k being 3, 4, ..., or 11. To be specific, interleaving 

processing may be performed on the fourth sequence corresponding to k being equal to 3, the 

fourth sequence corresponding to k being equal to 4, ..., and the fourth sequence corresponding to 

k being equal to 11 based on the first interleaving pattern. 20 

[00256] In an example, the maximum value of the length k of the information bit sequence is 

11, the minimum value is 3, and N is 32. The first interleaving pattern may indicate to place a 

value of an Ath bit of the fourth sequence in a Bth bit of the fifth sequence through swapping; and 

a mapping relationship between A and B is: (5, 31), (26, 30), (11, 29), (9, 28), (28, 27), (7, 26), 

(30, 25), (16, 24), (31, 23), (21, 22), (10, 21), (24, 20), (27, 19), (6, 18), (3, 17), (12, 16), (17, 15), 25 

(8, 14), (13, 13), (0, 12), (2, 11), (1, 10), (4, 9), (14, 8), (25, 7), (23, 6), (22, 5), and (19, 4).  

[00257] The first A (namely, 5) is the yth bit in a case of y=0, the second A (namely, 26) is the 

yth bit in a case of y=1, ..., the (N–K–1=32–11–1=20)th A (namely, 0) is the yth bit in a case of y=N–

K–2=32–11–2=19, ..., and the (N–k–1=32–3–1=28)th A (namely, 19) is the yth bit in a case of y=N–

k–2=32–11–2=27. 30 

[00258] The first interleaving pattern may be represented as an interleaving pattern shown in 

Table 6, or may be represented as an interleaving pattern shown in FIG. 11. 
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Table 6 

B A B A B A B A B A B A B A B A 

0 29 4 19 8 14 12 0 16 12 20 24 24 16 28 9 

1 20 5 22 9 4 13 13 17 3 21 10 25 30 29 11 

2 18 6 23 10 1 14 8 18 6 22 21 26 7 30 26 

3 15 7 25 11 2 15 17 19 27 23 31 27 28 31 5 

 

[00259] It may be understood that the first four groups of mapping relationships between A and 

B in Table 6 may be determined randomly, that is, 29, 20, 18, and 15 in A may randomly correspond 

to 0, 1, 2, and 3 in B. This is not limited. 5 

[00260] In another example, the maximum value of the length k of the information bit sequence 

is 11, the minimum value is 3, and N is 32. The first interleaving pattern may indicate to place a 

value of an Ath bit of the fourth sequence in a Bth bit of the fifth sequence through swapping; and 

a mapping relationship between A and B is: (4, 31), (22, 30), (27, 29), (17, 28), (8, 27), (2, 26), 

(15, 25), (21, 24), (29, 23), (23, 22), (6, 21), (26, 20), (20, 19), (7, 18), (0, 17), (13, 16), (19, 15), 10 

(11, 14), (14, 13), (16, 12), (25, 11), (3, 10), (10, 9), (5, 8), (12, 7), (1, 6), (18, 5), and (24, 4). 

[00261] The first A (namely, 4) is the yth bit in a case of y=0, the second A (namely, 22) is the 

yth bit in a case of y=1, ..., the (N–K–1=32–11–1=20)th A (namely, 16) is the yth bit in a case of 

y=N–K–2=32–11–2=19, ..., and the (N–k–1=32–3–1=28)th A (namely, 24) is the yth bit in a case 

of y=N–k–2=32–11–2=27. 15 

[00262] The first interleaving pattern may be an interleaving pattern shown in Table 7, or may 

be represented as an interleaving pattern shown in FIG. 12. 

Table 7 

B A B A B A B A B A B A B A B A 

0 9 4 24 8 5 12 16 16 13 20 26 24 21 28 17 

1 28 5 18 9 10 13 14 17 0 21 6 25 15 29 27 

2 30 6 1 10 3 14 11 18 7 22 23 26 2 30 22 

3 31 7 12 11 25 15 19 19 20 23 29 27 8 31 4 

 

[00263] It may be understood that the first four groups of mapping relationships between A and 20 

B in Table 7 may be determined randomly, that is, 9, 28, 30, and 31 in A may randomly correspond 

to 0, 1, 2, and 3 in B. This is not limited. 

[00264] Based on the foregoing first interleaving pattern, because the first interleaving pattern 

has the nesting characteristic, there is no need to separately store an interleaving pattern for 
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sequences of different quantities of information bits, thereby reducing hardware complexity and 

reducing hardware overheads. Because the first interleaving pattern is determined based on 

sequence performance, it can be ensured that there is no bad point in rate matching performance 

(for example, there is no bad point in 1-bit fine-grained rate matching performance), and decoding 

performance is improved. 5 

[00265] It may be understood that interleaving patterns may alternatively be separately stored 

for the sequences of different quantities of information bits, that is, first interleaving patterns are 

separately stored for the sequences of different quantities of information bits. This is not limited. 

[00266] In a second possible design, interleaving processing may alternatively be performed on 

the fourth sequence based on the second interleaving pattern, to obtain a sixth sequence. 10 

[00267] Different from the first interleaving pattern that has the nesting characteristic in the first 

possible design, in the second possible design, sequences of different quantities of information bits 

may correspond to different second interleaving patterns, that is, the second interleaving patterns 

are separately designed for the sequences of different quantities of information bits. 

[00268] In this embodiment of this application, the second interleaving pattern may be designed 15 

with reference to the search algorithm in the first possible design. This can greatly reduce 

complexity while ensuring optimal sequence performance. 

[00269] For example, puncturing position search may be performed on a plurality of fourth 

sequence samples (the plurality of fourth sequence samples may correspond to information bit 

sequences of a same length, and a length of the information bit sequence is less than or equal to K) 20 

by referring to the list search algorithm. Each time a quantity of punctures increases by 1, average 

sequence performance of all sequences is calculated, the average sequence performance is used as 

a metric (Metric), and a position corresponding to optimal average sequence performance is 

determined as the puncturing position, to generate the second interleaving pattern. The average 

performance is an average value of SNR@BLER=1E–2 of the sequences. 25 

[00270] The second interleaving pattern determined based on the foregoing search process may 

also be described as follows: The second interleaving pattern indicates to place a value of a yth bit 

of the fourth sequence in an (N–y–1)th bit of the sixth sequence through swapping, where 1≤y≤N–

k–2, y is a positive integer, and k+1≤N–y–1≤N–1. 

[00271] Values of k+1 bits other than the yth bit in the fourth sequence may be randomly placed 30 

in the 0th bit to the kth bit in the sixth sequence. This is not limited. 

[00272] The yth bit is determined based on average sequence performance obtained by removing 

1 bit from N–y–1 bits of the plurality of fourth sequence samples. Lengths of a plurality of 

information bit sequence samples corresponding to the plurality of fourth sequence samples are all 

k, and the N–y–1 bits do not include first y–1 bits of the yth bit. 35 
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[00273] Optionally, after 1 bit is removed from the N–y–1 bits of the fourth sequence samples, 

when average sequence performance is optimal, the removed bit is the yth bit. 

[00274] In an example, the maximum value of the length k of the information bit sequence is 

11, the minimum value is 3, and N is 32. The second interleaving pattern may indicate to place a 

value of an Ath bit of the fourth sequence in a Bth bit of the sixth sequence through swapping. 5 

[00275] When k is 3, a mapping relationship between A and B is: (12, 31), (9, 30), (19, 29), (18, 

28), (1, 27), (15, 26), (14, 25), (29, 24), (16, 23), (10, 22), (28, 21), (23, 20), (20, 19), (6, 18), (21, 

17), (7, 16), (2, 15), (25, 14), (0, 13), (3, 12), (5, 11), (31, 10), (30, 9), (4, 8), (22, 7), (13, 6), (27, 

5), and (8, 4). 

[00276] Alternatively, when k is 4, a mapping relationship between A and B is: (18, 31), (29, 10 

30), (9, 29), (12, 28), (27, 27), (22, 26), (23, 25), (26, 24), (4, 23), (0, 22), (7, 21), (14, 20), (8, 19), 

(19, 18), (1, 17), (21, 16), (13, 15), (11, 14), (17, 13), (20, 12), (16, 11), (15, 10), (6, 9), (10, 8), 

(28, 7), (25, 6), and (24, 5). 

[00277] Alternatively, when k is 5, a mapping relationship between A and B is: (2, 31), (20, 30), 

(12, 29), (25, 28), (8, 27), (22, 26), (16, 25), (5, 24), (29, 23), (14, 22), (23, 21), (15, 20), (3, 19), 15 

(11, 18), (10, 17), (17, 16), (0, 15), (30, 14), (18, 13), (27, 12), (4, 11), (19, 10), (21, 9), (6, 8), (26, 

7), and (9, 6). 

[00278] Alternatively, when k is 6, a mapping relationship between A and B is: (19, 31), (23, 

30), (16, 29), (18, 28), (29, 27), (0, 26), (21, 25), (8, 24), (11, 23), (4, 22), (13, 21), (2, 20), (20, 

19), (24, 18), (25, 17), (6, 16), (28, 15), (14, 14), (10, 13), (9, 12), (31, 11), (26, 10), (7, 9), (17, 8), 20 

and (1, 7). 

[00279] Alternatively, when k is 7, a mapping relationship between A and B is: (7, 31), (9, 30), 

(19, 29), (26, 28), (31, 27), (21, 26), (27, 25), (2, 24), (23, 23), (17, 22), (10, 21), (30, 20), (25, 19), 

(24, 18), (0, 17), (16, 16), (4, 15), (11, 14), (20, 13), (12, 12), (29, 11), (18, 10), (13, 9), and (3, 8). 

[00280] Alternatively, when k is 8, a mapping relationship between A and B is: (15, 31), (16, 25 

30), (9, 29), (14, 28), (17, 27), (24, 26), (21, 25), (20, 24), (5, 23), (1, 22), (7, 21), (30, 20), (11, 

19), (6, 18), (2, 17), (3, 16), (8, 15), (22, 14), (12, 13), (23, 12), (19, 11), (10, 10), and (29, 9). 

[00281] Alternatively, when k is 9, a mapping relationship between A and B is: (17, 31), (21, 

30), (15, 29), (14, 28), (4, 27), (24, 26), (8, 25), (29, 24), (19, 23), (16, 22), (7, 21), (2, 20), (9, 19), 

(25, 18), (26, 17), (23, 16), (28, 15), (30, 14), (13, 13), (6, 12), (22, 11), and (0, 10). 30 

[00282] Alternatively, when k is 10, a mapping relationship between A and B is: (28, 31), (29, 

30), (14, 29), (26, 28), (8, 27), (23, 26), (24, 25), (30, 24), (0, 23), (31, 22), (10, 21), (5, 20), (20, 

19), (4, 18), (16, 17), (12, 16), (9, 15), (21, 14), (1, 13), (11, 12), and (22, 11). 

[00283] Alternatively, when k is 11, a mapping relationship between A and B is: (22, 31), (19, 

30), (28, 29), (9, 28), (4, 27), (6, 26), (14, 25), (11, 24), (3, 23), (13, 22), (0, 21), (15, 20), (26, 19), 35 
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(24, 18), (27, 17), (18, 16), (21, 15), (17, 14), (20, 13), and (12, 12). 

[00284] The first A is the yth bit in a case of y=0, the second A is the yth bit in a case of y=1, ..., 

the (N–K–1=32–11–1=20)th A (namely, 0) is the yth bit in a case of y=N–K–2=32–11–2=19, ..., 

and the (N–k–1)th A is the yth bit in a case of y=N–k–2. 

[00285] Optionally, the second interleaving pattern may alternatively be represented as an 5 

interleaving pattern shown in FIG. 13. 

[00286] Optionally, the second interleaving pattern may alternatively be represented as an 

interleaving pattern similar to that shown in Table 6 or Table 7. For example, k is 3, and the second 

interleaving pattern may be an interleaving pattern shown in Table 8 below. 

Table 8 10 

B A B A B A B A B A B A B A B A 

0 25 4 8 8 4 12 3 16 7 20 23 24 29 28 18 

1 16 5 27 9 30 13 0 17 21 21 28 25 14 29 19 

2 23 6 13 10 31 14 25 18 6 22 10 26 15 30 9 

3 10 7 22 11 5 15 2 19 20 23 16 27 1 31 12 

 

[00287] It may be understood that the first four groups of mapping relationships between A and 

B in Table 8 may be determined randomly, that is, 25, 16, 23, and 10 in A may randomly correspond 

to 0, 1, 2, and 3 in B. This is not limited. 

[00288] In another example, the maximum value of the length k of the information bit sequence 15 

is 11, the minimum value is 3, and N is 32. The second interleaving pattern may indicate to place 

a value of an Ath bit of the fourth sequence in a Bth bit of the sixth sequence through swapping. 

[00289] When k is 3, a mapping relationship between A and B is: (5, 31), (11, 30), (24, 29), (30, 

28), (13, 27), (20, 26), (22, 25), (3, 24), (4, 23), (25, 22), (31, 21), (6, 20), (10, 19), (8, 18), (21, 

17), (15, 16), (9, 15), (2, 14), (0, 13), (27, 12), (14, 11), (16, 10), (17, 9), (23, 8), (28, 7), (26, 6), 20 

(1, 5), and (7, 4). 

[00290] When k is 4, a mapping relationship between A and B is: (16, 31), (28, 30), (10, 29), 

(30, 28), (19, 27), (7, 26), (13, 25), (9, 24), (11, 23), (6, 22), (8, 21), (26, 20), (21, 19), (20, 18), 

(23, 17), (25, 16), (0, 15), (17, 14), (27, 13), (22, 12), (18, 11), (15, 10), (5, 9), (12, 8), (2, 7), (29, 

6), and (24, 5). 25 

[00291] When k is 5, a mapping relationship between A and B is: (9, 31), (19, 30), (11, 29), (12, 

28), (21, 27), (0, 26), (29, 25), (2, 24), (4, 23), (31, 22), (10, 21), (1, 20), (22, 19), (7, 18), (24, 17), 

(30, 16), (20, 15), (3, 14), (28, 13), (13, 12), (14, 11), (8, 10), (6, 9), (5, 8), (17, 7), and (18, 6). 

[00292] When k is 6, a mapping relationship between A and B is: (11, 31), (25, 30), (31, 29), 
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(27, 28), (14, 27), (0, 26), (22, 25), (19, 24), (18, 23), (3, 22), (20, 21), (2, 20), (4, 19), (17, 18), 

(23, 17), (24, 16), (12, 15), (1, 14), (7, 13), (10, 12), (28, 11), (26, 10), (6, 9), (5, 8), and (8, 7). 

[00293] When k is 7, a mapping relationship between A and B is: (7, 31), (12, 30), (2, 29), (5, 

28), (26, 27), (6, 26), (27, 25), (24, 24), (4, 23), (19, 22), (1, 21), (29, 20), (9, 19), (8, 18), (13, 17), 

(11, 16), (28, 15), (10, 14), (25, 13), (16, 12), (30, 11), (0, 10), (21, 9), and (3, 8). 5 

[00294] When k is 8, a mapping relationship between A and B is: (7, 31), (30, 30), (17, 29), (16, 

28), (19, 27), (6, 26), (29, 25), (18, 24), (10, 23), (3, 22), (24, 21), (9, 20), (21, 19), (28, 18), (31, 

17), (12, 16), (23, 15), (2, 14), (15, 13), (4, 12), (27, 11), (20, 10), and (25, 9). 

[00295] When k is 9, a mapping relationship between A and B is: (28, 31), (25, 30), (17, 29), 

(6, 28), (11, 27), (21, 26), (27, 25), (30, 24), (3, 23), (1, 22), (4, 21), (8, 20), (15, 19), (26, 18), (29, 10 

17), (18, 16), (9, 15), (19, 14), (2, 13), (20, 12), (23, 11), and (10, 10). 

[00296] When k is 10, a mapping relationship between A and B is: (23, 31), (30, 30), (3, 29), 

(28, 28), (14, 27), (19, 26), (9, 25), (16, 24), (29, 23), (13, 22), (26, 21), (12, 20), (18, 19), (0, 18), 

(15, 17), (4, 16), (20, 15), (1, 14), (25, 13), (31, 12), and (21, 11). 

[00297] When k is 11, a mapping relationship between A and B is: (1, 31), (24, 30), (14, 29), 15 

(15, 28), (25, 27), (12, 26), (26, 25), (13, 24), (27, 23), (31, 22), (8, 21), (5, 20), (20, 19), (21, 18), 

(3, 17), (28, 16), (17, 15), (6, 14), (19, 13), and (11, 12). 

[00298] The first A is the yth bit in a case of y=0, the second A is the yth bit in a case of y=1, ..., 

the (N–K–1=32–11–1=20)th A (namely, 0) is the yth bit in a case of y=N–K–2=32–11–2=19, ..., 

and the (N–k–1)th A is the yth bit in a case of y=N–k–2. 20 

[00299] Optionally, the second interleaving pattern may alternatively be represented as an 

interleaving pattern shown in FIG. 14. 

[00300] Optionally, the second interleaving pattern may alternatively be represented as an 

interleaving pattern similar to that shown in Table 6, Table 7, or Table 8. For example, k is 3, and 

the second interleaving pattern may be an interleaving pattern shown in Table 9 below. 25 

Table 9 

B A B A B A B A B A B A B A B A 

0 12 4 7 8 23 12 27 16 15 20 6 24 3 28 30 

1 18 5 1 9 17 13 0 17 21 21 31 25 22 29 24 

2 19 6 26 10 16 14 2 18 8 22 25 26 20 30 11 

3 29 7 28 11 14 15 9 19 10 23 4 27 13 31 5 

 

[00301] It may be understood that the first four groups of mapping relationships between A and 

B in Table 9 may be determined randomly, that is, 12, 18, 19, and 29 in A may randomly correspond 
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to 0, 1, 2, and 3 in B. This is not limited. 

[00302] In the foregoing two possible designs, various examples are defined starting from 0 bits. 

It may be understood that the definition may alternatively start from 1 bit, that is, 0, 1, ..., and 31 

described above may be respectively replaced with 1, 2, ..., and 32. This is not limited. 

[00303] Based on the foregoing description, after performing interleaving processing on the 5 

fourth sequence, the transmit end device may further perform rate matching on the fourth sequence 

(for example, the fifth sequence or the sixth sequence) obtained through interleaving processing. 

[00304] A length of the fifth sequence and a length of the sixth sequence are both N. 

[00305] A transmission code length E (that is, a length of the rate matching sequence) may be 

determined based on rate matching related information. When it is determined that the 10 

transmission code length E is not equal to N, the following rate matching manner may be used: 

When the transmission code length E is less than N, puncturing is performed from back to front; 

or when the transmission code length E is greater than N, repetition is performed from front to 

back. 

[00306] That is, the transmit end device may perform rate matching on the fifth sequence whose 15 

length is N, to obtain a first rate matching sequence whose length is E. Alternatively, rate matching 

is performed on the sixth sequence whose length is N, to obtain a second rate matching sequence 

whose length is E. 

[00307] For example, the fourth sequence is 𝑐0
𝑁−1. Interleaving processing may be performed 

on the fourth sequence based on an interleaving pattern (for example, the first interleaving pattern 20 

or the second interleaving pattern) with reference to the following description, to obtain a sequence 

𝑒0
𝑁−1 obtained through interleaving processing: 

for n=0 to N–1 

 𝑒𝑛= 𝑑𝑃(𝑛) 

end for 25 

[00308] 𝑒𝑛 represents an nth value in a sequence obtained through interleaving processing, and 

𝑃(𝑛) represents an interleaving pattern. 

[00309] Rate matching is performed on the sequence 𝑒0
𝑁−1  obtained through interleaving 

processing, to obtain the rate matching sequence 𝑓0
𝐸−1 with reference to the following description: 

for j=0 to E–1 30 

 𝑓𝑗= 𝑒𝑗 mod 𝑁 

end for 

[00310] In an example, the length k of the information bit sequence corresponding to the fourth 

sequence whose length is 32 is 7, and the transmit end device performs interleaving processing 

based on the second interleaving pattern shown in FIG. 13. It is assumed that the length E of the 35 
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rate matching sequence is 22, values of 7th, 9th, 19th, 26th, 31st, 21st, 27th, 2nd, 23rd, and 17th bits of 

the fourth sequence need to be sequentially placed in the 31st bit to the 22nd bit of the sixth sequence, 

values of the remaining 22 bits of the fourth sequence are randomly placed in the 0th bit to the 21st 

bit of the sixth sequence, and values of the 22nd bit to the 31st bit of the sixth sequence are punctured, 

to obtain the second rate matching sequence. Alternatively, it may be described as follows: Values 5 

of 7th, 9th, 19th, 26th, 31st, 21st, 27th, 2nd, 23rd, and 17th bits of the fourth sequence are punctured, and 

values of the remaining 22 bits are randomly arranged, to obtain the second rate matching sequence. 

[00311] In another example, the length k of the information bit sequence corresponding to the 

fourth sequence whose length is 32 is 3, and the transmit end device performs interleaving 

processing based on the second interleaving pattern shown in FIG. 13. It is assumed that the length 10 

E of the rate matching sequence is 4, values of 12th, 9th, 19th, 18th, 1st, 15th, 14th, 29th, 16th, 10th, 28th, 

23rd, 20th, 6th, 21st, 7th, 2nd, 25th, 0th, 3rd, 5th, 31st, 30th, 4th, 22nd, 13th, 27th, and 8th bits of the fourth 

sequence need to be sequentially placed in the 31st bit to the 4th bit of the sixth sequence, values of 

the remaining 4 bits of the fourth sequence are randomly placed in the 0th bit to the 3rd bit of the 

sixth sequence, and values of the 4th bit to the 31st bit of the sixth sequence are punctured, to obtain 15 

the second rate matching sequence. Alternatively, it may be described as follows: Values of 12th, 

9th, 19th, 18th, 1st, 15th, 14th, 29th, 16th, 10th, 28th, 23rd, 20th, 6th, 21st, 7th, 2nd, 25th, 0th, 3rd, 5th, 31st, 

30th, 4th, 22nd, 13th, 27th, and 8th bits of the fourth sequence are punctured, and values of the 

remaining 4 bits are randomly arranged, to obtain the second rate matching sequence. 

[00312] Based on the foregoing description, it may be found that a larger value of k indicates a 20 

smaller quantity of supported punctures, and a maximum of N–1–k positions to be punctured can 

be supported. 

[00313] Based on the foregoing descriptions of polar encoding, interleaving, and rate matching, 

FIG. 15 to FIG. 19 are respectively diagrams of performance comparison between simulation 

effects of an LTE-RM code and a polar code provided in embodiments of this application in 25 

different code lengths and code rates. 

[00314] A simulation channel is an AWGN channel, a modulation scheme is QPSK modulation, 

a coding scheme is the LTE-RM code, and a decoding scheme is FHT decoding; or a coding 

scheme is the polar code, and a decoding scheme is SCL8 decoding. 

[00315] Each diagram of performance comparison has two curves in total. Curve 1 is 30 

performance obtained through rate matching performed in an LTE-RM code manner, and Curve 2 

is performance obtained through rate matching performed in a polar code manner (that is, 

according to the method shown in FIG. 7 and based on the first interleaving pattern) provided in 

this embodiment of this application. 

[00316] A horizontal axis in the diagram of performance comparison is a code length E after 35 
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puncturing, and a value of the horizontal axis ranges from k+1 to N (for example, 32), and a vertical 

axis is an SNR required to reach BLER=0.01. A lower curve indicates better performance. 

[00317] It can be learned from FIG. 15 to FIG. 17 that the polar code encoding method provided 

in embodiments of this application can greatly improve encoding and decoding performance. 

[00318] It should be noted that, in the foregoing method, a very short code (very short codes) 5 

whose length of an information bit sequence is 3 to 11 is used as an example for description. It 

may be understood that the length of the very short code is not limited to 3 to 11, or may be another 

length. The information bit sequence may alternatively be a pre-transform polar (pre-transform 

polar) code, a polarization adjusted convolutional (polarization adjusted convolutional, PAC) code, 

or the like. This is not limited. 10 

[00319] It should be noted that embodiments of this application may be implemented separately, 

or may be implemented in combination. This is not limited. Unless otherwise stated or there is a 

logic conflict, terms and/or descriptions in different embodiments provided by this application are 

consistent and may be mutually referenced, and technical features in different embodiments may 

be combined into a new embodiment based on an internal logical relationship thereof. 15 

[00320] It may be understood that, in embodiments in this application, an execution body may 

perform a part or all of the steps in embodiments of this application. The steps or operations are 

merely examples. In embodiments of this application, other operations or variations of various 

operations may be further performed. In addition, the steps may be performed in a sequence 

different from a sequence presented in embodiments of this application, and not all the operations 20 

in embodiments of this application may be necessarily performed. 

[00321] The solutions provided in embodiments of this application are mainly described above 

from a perspective of interaction between the devices. It may be understood that, to implement the 

foregoing functions, each device includes a corresponding hardware structure and/or a 

corresponding software module for performing each function. A person of ordinary skill in the art 25 

should easily be aware that, in combination with algorithms and steps in the examples described 

in embodiments disclosed in this specification, this application can be implemented by hardware 

or a combination of hardware and computer software. Whether a function is performed by 

hardware or hardware driven by computer software depends on particular applications and design 

constraints of the technical solutions. A person skilled in the art may use different methods to 30 

implement the described functions for each particular application, but it should not be considered 

that the implementation goes beyond the scope of this application. 

[00322] In embodiments of this application, the devices may be divided into functional modules 

based on the foregoing method examples. For example, each functional module may be obtained 

through division based on each corresponding function, or two or more functions may be integrated 35 
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into one processing module. The integrated module may be implemented in a form of hardware, 

or may be implemented in a form of a software functional module. It should be noted that, in 

embodiments of this application, module division is an example, and is merely a logical function 

division. In actual implementation, another division manner may be used. 

[00323] When each functional module is obtained through division based on each 5 

corresponding function, FIG. 20 shows a communication apparatus 200. The communication 

apparatus 200 may perform actions performed by the transmit end device in the methods shown 

in FIG. 7 to FIG. 19. All related content of steps in the foregoing method embodiments may be 

referenced in functional descriptions of corresponding functional modules. For technical effect 

that can be achieved by the communication apparatus 200, refer to the foregoing method 10 

embodiments. Details are not described herein again. 

[00324] The communication apparatus 200 may include a transceiver module 2001 and a 

processing module 2002. For example, the communication apparatus 200 may be a communication 

device, or may be a chip used in the communication device, or another combined device or 

component that has a function of the communication apparatus. When the communication 15 

apparatus 200 is a communication device, the transceiver module 2001 may be a transceiver, where 

the transceiver may include an antenna, a radio frequency circuit, and the like; and the processing 

module 2002 may be a processor (or a processing circuit), for example, a baseband processor, 

where the baseband processor may include one or more CPUs. When the communication apparatus 

200 is a component that has a function of the communication apparatus, the transceiver module 20 

2001 may be a radio frequency unit, and the processing module 2002 may be a processor (or a 

processing circuit), for example, a baseband processor. When the communication apparatus 200 is 

a chip system, the transceiver module 2001 may be an input/output interface of a chip (for example, 

a baseband chip); and the processing module 2002 may be a processor (or a processing circuit) of 

the chip system, and may include one or more central processing units. It should be understood 25 

that the transceiver module 2001 in embodiments of this application may be implemented by a 

transceiver or a transceiver-related circuit component, and the processing module 2002 may be 

implemented by a processor or a processor-related circuit component (or referred to as a processing 

circuit). 

[00325] For example, the transceiver module 2001 may be configured to perform all receiving 30 

and sending operations performed by the communication apparatus in embodiments shown in FIG. 

7 to FIG. 19, and/or configured to support another process of the technology described in this 

specification. The processing module 2002 may be configured to perform all operations, other than 

the receiving and sending operations, performed by the communication apparatus in embodiments 

shown in FIG. 7 to FIG. 19, and/or configured to support another process of the technology 35 
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described in this specification. 

[00326] In another possible implementation, the transceiver module 2001 in FIG. 20 may be 

replaced with a transceiver, and a function of the transceiver module 2001 may be integrated into 

the transceiver. The processing module 2002 may be replaced with a processor, and a function of 

the processing module 2002 may be integrated into the processor. Further, the communication 5 

apparatus 200 shown in FIG. 20 may further include a memory. 

[00327] Alternatively, when the processing module 2002 is replaced with a processor, and the 

transceiver module 2001 is replaced with a transceiver, the communication apparatus 200 in 

embodiments of this application may be a communication apparatus 210 shown in FIG. 21. The 

processor may be a logic circuit 2101, and the transceiver may be an interface circuit 2102. Further, 10 

the communication apparatus 210 shown in FIG. 21 may further include a memory 2103. 

[00328] An embodiment of this application further provides a computer program product. When 

the computer program product is executed by a computer, a function of any one of the foregoing 

method embodiments may be implemented. 

[00329] An embodiment of this application further provides a computer program. When the 15 

computer program is executed by a computer, a function of any one of the foregoing method 

embodiments may be implemented. 

[00330] An embodiment of this application further provides a computer-readable storage 

medium. All or some of procedures in the foregoing method embodiments may be implemented 

by a computer program instructing related hardware. The program may be stored in the foregoing 20 

computer-readable storage medium. When the program is executed, the procedures in the 

foregoing method embodiments may be performed. The computer-readable storage medium may 

be an internal storage unit in the terminal in any one of the foregoing embodiments (including a 

data transmit end and/or a data receive end), for example, a hard disk or memory of the terminal. 

The foregoing computer-readable storage medium may alternatively be an external storage device 25 

of the foregoing terminal, for example, a plug-in hard disk, a smart memory card (smart media 

card, SMC), a secure digital (secure digital, SD) card, or a flash card (flash card) that is configured 

on the foregoing terminal. Further, the computer-readable storage medium may further include 

both an internal storage unit and an external storage device of the foregoing terminal. The 

computer-readable storage medium is configured to store the computer program and other 30 

programs and data required by the foregoing terminal. The computer-readable storage medium 

may be further configured to temporarily store data that has been output or is to be output. 

[00331] It should be noted that, in the specification, claims, and accompanying drawings of this 

application, the terms "first", "second", and the like are intended to distinguish between different 

objects but do not indicate a particular sequence. "First" and "second" are merely intended for 35 
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description, and shall not be understood as an indication or implication of relative importance or 

an implicit indication of a quantity of indicated technical features. Therefore, a feature limited by 

"first" or "second" may explicitly or implicitly include one or more features. In the descriptions of 

embodiments, unless otherwise specified, "a plurality of" means two or more. 

[00332] In addition, the terms "including" and "having" and any other variants thereof are 5 

intended to cover a non-exclusive inclusion. For example, a process, a method, a system, a product, 

or a device that includes a series of steps or units is not limited to the listed steps or units, but 

optionally further includes an unlisted step or unit, or optionally further includes another inherent 

step or unit of the process, the method, the product, or the device. 

[00333] It should be understood that in this application, "at least one (item)" means one or more. 10 

"A plurality of" means two or more than two. "At least two (items)" means two, three, or more 

than three. "And/or" is used to describe an association relationship between associated objects, and 

indicates that three relationships may exist. For example, "A and/or B" may represent three cases: 

Only A exists, only B exists, and both A and B exist, where A and B may be singular or plural. The 

character "/" generally indicates an "or" relationship between the associated objects. "At least one 15 

of the following items (pieces)" or a similar expression thereof means any combination of these 

items, including any combination of singular items (pieces) or plural items (pieces). For example, 

at least one item (piece) of a, b, or c may indicate a, b, c, a and b, a and c, b and c, or a, b, and c, 

where a, b, and c may be singular or plural. Both "when ..." and "if" mean that corresponding 

processing is performed in an objective case, are not intended to limit time, do not require a 20 

determining action during implementation, and do not mean that there is another limitation. 

[00334] In addition, in embodiments of this application, the word "example" or "for example" 

is used to represent giving an example, an illustration, or a description. Any embodiment or design 

scheme described as an "example" or "for example" in embodiments of this application should not 

be explained as being more preferred or having more advantages than another embodiment or 25 

design scheme. Exactly, use of the terms such as "example" or "for example" is intended to present 

a related concept in a specific manner for ease of understanding. 

[00335] In this application, "sending information to … (a terminal device)" may be understood 

as that a destination of the information is the terminal device, and may include directly or indirectly 

sending information to the terminal device. "Receiving information from ... (a terminal device)" 30 

may be understood as that a source of the information is the terminal device, and may include 

directly or indirectly receiving the information from the terminal device. Information may undergo 

necessary processing, for example, a format change, between the source for sending the 

information and the destination. However, the destination may understand valid information from 

the source. 35 
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[00336] Based on the foregoing descriptions of the implementations, a person skilled in the art 

may clearly understand that for the purpose of convenient and brief descriptions, division into the 

foregoing functional modules is merely used as an example for descriptions. During actual 

application, the foregoing functions can be allocated to different functional modules for 

implementation based on a requirement, in other words, an inner structure of an apparatus is 5 

divided into different functional modules to implement all or a part of the functions described 

above. 

[00337] In the several embodiments provided in this application, it should be understood that 

the disclosed apparatus and method may be implemented in other manners. For example, the 

described apparatus embodiment is merely an example. For example, the module or division into 10 

the units is merely logical function division and may be other division in actual implementation. 

For example, a plurality of units or components may be combined or integrated into another 

apparatus, or some features may be ignored or not performed. In addition, the displayed or 

discussed mutual couplings or direct couplings or communication connections may be 

implemented through some interfaces. The indirect couplings or communication connections 15 

between the apparatuses or units may be implemented in electronic, mechanical, or other forms. 

[00338] The units described as separate parts may or may not be physically separate, and parts 

displayed as units may be one or more physical units, may be located in one place, or may be 

distributed on different places. Some or all of the units may be selected based on actual 

requirements to achieve the objectives of the solutions of embodiments. 20 

[00339] In addition, functional units in embodiments of this application may be integrated into 

one processing unit, or each of the units may exist alone physically, or two or more units may be 

integrated into one unit. The integrated unit may be implemented in a form of hardware, or may 

be implemented in a form of a software functional unit. 

[00340] When the integrated unit is implemented in the form of a software functional unit and 25 

sold or used as an independent product, the integrated unit may be stored in a readable storage 

medium. Based on such understanding, the technical solutions of this application essentially or all 

or some of the technical solutions may be implemented in the form of a software product. The 

software product is stored in a storage medium and includes several instructions for instructing a 

device (which may be a single-chip microcomputer, a chip or the like) or a processor (processor) 30 

to perform all or some of the steps of the methods described in embodiments of this application. 

The foregoing storage medium includes any medium that can store program code, such as a USB 

flash drive, a removable hard disk, a ROM, a RAM, a magnetic disk, or an optical disc.  
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CLAIMS 

1. A polar code encoding method, comprising: 

mapping, based on a reliability sequence, an information bit sequence whose length is k to k 

bits of a first sequence whose length is N, to obtain a second sequence, wherein a length of the 

reliability sequence is N, the second sequence comprises k information bit positions, x parity check 5 

PC bit positions, and N–k–x frozen bit positions, k≤K≤N, 1≤x, K is a maximum value of the length 

of the information bit sequence, and k, K, N, and x are all positive integers; 

multiplying the second sequence by a first matrix to obtain a third sequence, wherein the first 

matrix is a matrix with all 0s below a diagonal and all 1s on the diagonal, a column weight of a 

column corresponding to the PC bit position in the first matrix is greater than 1, a column weight 10 

of a column corresponding to the frozen bit position or the information bit position is equal to 1, 

and a quantity of columns whose column weights are greater than 1 in the first matrix is less than 

or equal to N–K; and 

performing polar encoding on the third sequence to obtain a fourth sequence. 

2. The method according to claim 1, wherein multiplying the second sequence by the first 15 

matrix to obtain the third sequence comprises: 

determining, based on the first matrix, one or more PC bit positions and bits checked by the 

PC bit positions; and 

determining a value of the PC bit position in the second sequence based on a value of the bit 

checked by the PC bit position, to obtain the third sequence. 20 

3. The method according to claim 1 or 2, wherein 

the reliability sequence is determined based on one or more of the following: reliability, a 

code spectrum, and a performance optimization result. 

4. The method according to any one of claims 1 to 3, wherein 

a column weight of the first matrix is less than or equal to a first value. 25 

5. The method according to any one of claims 1 to 4, wherein 

the first matrix is: 
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[
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10000000000000000000000000000000
01000000000000000000000000000000
00100000000000000000000000000000
00010000000000000000000000000000
00001000000000000000000000000000
00000100000000000000000000000000
00000010000000000000000000000000
00000001000000000000000000000000
00000000100000000000000000000000
00000000010000000000000000000000
00000000001000000000000000000000
00000000000100000010000000000000
00000000000010000000000000000000
00000000000001001010000000000000
00000000000000100000010000000000
00000000000000010010000000000000
00000000000000001000000000000000
00000000000000000100000000000000
00000000000000000010000000000000
00000000000000000001000000000000
00000000000000000000100000000000
00000000000000000000010000000000
00000000000000000000001001000000
00000000000000000000000100000000
00000000000000000000000010000000
00000000000000000000000001000000
00000000000000000000000000100000
00000000000000000000000000010000
00000000000000000000000000001000
00000000000000000000000000000100
00000000000000000000000000000010
00000000000000000000000000000001]

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 

6. The method according to any one of claims 1 to 4, wherein 

the first matrix is: 
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[
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10000000000000000000000000000000
01000000000000000000000000000000
00100000000000000000000000000000
00010000000000000000000000000000
00001000000000000000000000000000
00000100000000000000000000000000
00000010000000000000000000000000
00000001000000000000000000000000
00000000100000000000000000000000
00000000010000000000000000000000
00000000001000000000000000000000
00000000000100000000010000000000
00000000000010000000000000000000
00000000000001000000000000100000
00000000000000100001010001000000
00000000000000010000000000000000
00000000000000001000000000000000
00000000000000000100000000000000
00000000000000000010000000000000
00000000000000000001000000000000
00000000000000000000100000000000
00000000000000000000010000000000
00000000000000000000001001000000
00000000000000000000000100000000
00000000000000000000000010000000
00000000000000000000000001000000
00000000000000000000000000100000
00000000000000000000000000010000
00000000000000000000000000001000
00000000000000000000000000000100
00000000000000000000000000000010
00000000000000000000000000000001]

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 

7. The method according to any one of claims 1 to 6, wherein 

the third sequence comprises the one or more PC bit positions, and a difference between a 

number of the PC bit position and a number of the bit checked by the PC bit position is a prime 

number. 5 

8. The method according to claim 7, wherein 

the PC bit position of the third sequence is one or more of the following bits in the third 

sequence: 16, 18, 21, or 25. 

9. The method according to claim 8, wherein 

when the PC bit position is the 16th bit in the third sequence, the bit checked by the PC bit 10 

position is a 13th bit in the third sequence; or 

when the PC bit position is the 18th bit in the third sequence, the bit checked by the PC bit 

position is one or more of the following bits in the third sequence: 11, 13, and 15; or 

when the PC bit position is the 21st bit in the third sequence, the bit checked by the PC bit 
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position is a 14th bit in the third sequence; or 

when the PC bit position is the 25th bit in the third sequence, the bit checked by the PC bit 

position is a 22nd bit in the third sequence. 

10. The method according to claim 7, wherein 

the PC bit position of the third sequence is one or more of the following bits in the third 5 

sequence: 19, 21, 25, or 26. 

11. The method according to claim 10, wherein 

when the PC bit position is the 19th bit in the third sequence, the bit checked by the PC bit 

position is a 14th bit in the third sequence; or 

when the PC bit position is the 21st bit in the third sequence, the bit checked by the PC bit 10 

position is one or more of the following bits in the third sequence: 11 and 14; or 

when the PC bit position is the 25th bit in the third sequence, the bit checked by the PC bit 

position is one or more of the following bits in the third sequence: 14 and 22; or 

when the PC bit position is the 26th bit in the third sequence, the bit checked by the PC bit 

position is a 13th bit in the third sequence. 15 

12. The method according to any one of claims 1 to 11, wherein the method further comprises: 

performing interleaving processing on the fourth sequence based on a first interleaving 

pattern, to obtain a fifth sequence; and 

performing rate matching on the fifth sequence to obtain a first rate matching sequence. 

13. The method according to claim 12, wherein 20 

the first interleaving pattern indicates to place a value of an Ath bit of the fourth sequence in 

a Bth bit of the fifth sequence through swapping; and 

a mapping relationship between A and B is: (5, 31), (26, 30), (11, 29), (9, 28), (28, 27), (7, 

26), (30, 25), (16, 24), (31, 23), (21, 22), (10, 21), (24, 20), (27, 19), (6, 18), (3, 17), (12, 16), (17, 

15), (8, 14), (13, 13), (0, 12), (2, 11), (1, 10), (4, 9), (14, 8), (25, 7), (23, 6), (22, 5), and (19, 4). 25 

14. The method according to claim 12, wherein 

the first interleaving pattern indicates to place a value of an Ath bit of the fourth sequence in 

a Bth bit of the fifth sequence through swapping; and 

a mapping relationship between A and B is: (4, 31), (22, 30), (27, 29), (17, 28), (8, 27), (2, 

26), (15, 25), (21, 24), (29, 23), (23, 22), (6, 21), (26, 20), (20, 19), (7, 18), (0, 17), (13, 16), (19, 30 

15), (11, 14), (14, 13), (16, 12), (25, 11), (3, 10), (10, 9), (5, 8), (12, 7), (1, 6), (18, 5), and (24, 4). 

15. The method according to any one of claims 1 to 11, wherein the method further comprises: 

performing interleaving processing on the fourth sequence based on a second interleaving 

pattern, to obtain a sixth sequence; and 

performing rate matching on the sixth sequence to obtain a second rate matching sequence. 35 
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16. The method according to claim 15, wherein the second interleaving pattern indicates to 

place a value of an Ath bit of the fourth sequence in a Bth bit of the sixth sequence through swapping; 

and 

a mapping relationship between A and B is: (12, 31), (9, 30), (19, 29), (18, 28), (1, 27), (15, 

26), (14, 25), (29, 24), (16, 23), (10, 22), (28, 21), (23, 20), (20, 19), (6, 18), (21, 17), (7, 16), (2, 5 

15), (25, 14), (0, 13), (3, 12), (5, 11), (31, 10), (30, 9), (4, 8), (22, 7), (13, 6), (27, 5), and (8, 4); or 

a mapping relationship between A and B is: (18, 31), (29, 30), (9, 29), (12, 28), (27, 27), (22, 

26), (23, 25), (26, 24), (4, 23), (0, 22), (7, 21), (14, 20), (8, 19), (19, 18), (1, 17), (21, 16), (13, 15), 

(11, 14), (17, 13), (20, 12), (16, 11), (15, 10), (6, 9), (10, 8), (28, 7), (25, 6), and (24, 5); or 

a mapping relationship between A and B is: (2, 31), (20, 30), (12, 29), (25, 28), (8, 27), (22, 10 

26), (16, 25), (5, 24), (29, 23), (14, 22), (23, 21), (15, 20), (3, 19), (11, 18), (10, 17), (17, 16), (0, 

15), (30, 14), (18, 13), (27, 12), (4, 11), (19, 10), (21, 9), (6, 8), (26, 7), and (9, 6); or 

a mapping relationship between A and B is: (19, 31), (23, 30), (16, 29), (18, 28), (29, 27), (0, 

26), (21, 25), (8, 24), (11, 23), (4, 22), (13, 21), (2, 20), (20, 19), (24, 18), (25, 17), (6, 16), (28, 

15), (14, 14), (10, 13), (9, 12), (31, 11), (26, 10), (7, 9), (17, 8), and (1, 7); or 15 

a mapping relationship between A and B is: (7, 31), (9, 30), (19, 29), (26, 28), (31, 27), (21, 

26), (27, 25), (2, 24), (23, 23), (17, 22), (10, 21), (30, 20), (25, 19), (24, 18), (0, 17), (16, 16), (4, 

15), (11, 14), (20, 13), (12, 12), (29, 11), (18, 10), (13, 9), and (3, 8); or 

a mapping relationship between A and B is: (15, 31), (16, 30), (9, 29), (14, 28), (17, 27), (24, 

26), (21, 25), (20, 24), (5, 23), (1, 22), (7, 21), (30, 20), (11, 19), (6, 18), (2, 17), (3, 16), (8, 15), 20 

(22, 14), (12, 13), (23, 12), (19, 11), (10, 10), and (29, 9); or 

a mapping relationship between A and B is: (17, 31), (21, 30), (15, 29), (14, 28), (4, 27), (24, 

26), (8, 25), (29, 24), (19, 23), (16, 22), (7, 21), (2, 20), (9, 19), (25, 18), (26, 17), (23, 16), (28, 

15), (30, 14), (13, 13), (6, 12), (22, 11), and (0, 10); or 

a mapping relationship between A and B is: (28, 31), (29, 30), (14, 29), (26, 28), (8, 27), (23, 25 

26), (24, 25), (30, 24), (0, 23), (31, 22), (10, 21), (5, 20), (20, 19), (4, 18), (16, 17), (12, 16), (9, 

15), (21, 14), (1, 13), (11, 12), and (22, 11); or 

a mapping relationship between A and B is: (22, 31), (19, 30), (28, 29), (9, 28), (4, 27), (6, 

26), (14, 25), (11, 24), (3, 23), (13, 22), (0, 21), (15, 20), (26, 19), (24, 18), (27, 17), (18, 16), (21, 

15), (17, 14), (20, 13), and (12, 12). 30 

17. The method according to claim 15, wherein 

the second interleaving pattern indicates to place a value of an Ath bit of the fourth sequence 

in a Bth bit of the sixth sequence through swapping; and 

a mapping relationship between A and B is: (5, 31), (11, 30), (24, 29), (30, 28), (13, 27), (20, 

26), (22, 25), (3, 24), (4, 23), (25, 22), (31, 21), (6, 20), (10, 19), (8, 18), (21, 17), (15, 16), (9, 15), 35 
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(2, 14), (0, 13), (27, 12), (14, 11), (16, 10), (17, 9), (23, 8), (28, 7), (26, 6), (1, 5), and (7, 4); or 

a mapping relationship between A and B is: (16, 31), (28, 30), (10, 29), (30, 28), (19, 27), (7, 

26), (13, 25), (9, 24), (11, 23), (6, 22), (8, 21), (26, 20), (21, 19), (20, 18), (23, 17), (25, 16), (0, 

15), (17, 14), (27, 13), (22, 12), (18, 11), (15, 10), (5, 9), (12, 8), (2, 7), (29, 6), and (24, 5); or 

a mapping relationship between A and B is: (9, 31), (19, 30), (11, 29), (12, 28), (21, 27), (0, 5 

26), (29, 25), (2, 24), (4, 23), (31, 22), (10, 21), (1, 20), (22, 19), (7, 18), (24, 17), (30, 16), (20, 

15), (3, 14), (28, 13), (13, 12), (14, 11), (8, 10), (6, 9), (5, 8), (17, 7), and (18, 6); or 

a mapping relationship between A and B is: (11, 31), (25, 30), (31, 29), (27, 28), (14, 27), (0, 

26), (22, 25), (19, 24), (18, 23), (3, 22), (20, 21), (2, 20), (4, 19), (17, 18), (23, 17), (24, 16), (12, 

15), (1, 14), (7, 13), (10, 12), (28, 11), (26, 10), (6, 9), (5, 8), and (8, 7); or 10 

a mapping relationship between A and B is: (7, 31), (12, 30), (2, 29), (5, 28), (26, 27), (6, 26), 

(27, 25), (24, 24), (4, 23), (19, 22), (1, 21), (29, 20), (9, 19), (8, 18), (13, 17), (11, 16), (28, 15), 

(10, 14), (25, 13), (16, 12), (30, 11), (0, 10), (21, 9), and (3, 8); or 

a mapping relationship between A and B is: (7, 31), (30, 30), (17, 29), (16, 28), (19, 27), (6, 

26), (29, 25), (18, 24), (10, 23), (3, 22), (24, 21), (9, 20), (21, 19), (28, 18), (31, 17), (12, 16), (23, 15 

15), (2, 14), (15, 13), (4, 12), (27, 11), (20, 10), and (25, 9); or 

a mapping relationship between A and B is: (28, 31), (25, 30), (17, 29), (6, 28), (11, 27), (21, 

26), (27, 25), (30, 24), (3, 23), (1, 22), (4, 21), (8, 20), (15, 19), (26, 18), (29, 17), (18, 16), (9, 15), 

(19, 14), (2, 13), (20, 12), (23, 11), and (10, 10); or 

a mapping relationship between A and B is: (23, 31), (30, 30), (3, 29), (28, 28), (14, 27), (19, 20 

26), (9, 25), (16, 24), (29, 23), (13, 22), (26, 21), (12, 20), (18, 19), (0, 18), (15, 17), (4, 16), (20, 

15), (1, 14), (25, 13), (31, 12), and (21, 11); or 

a mapping relationship between A and B is: (1, 31), (24, 30), (14, 29), (15, 28), (25, 27), (12, 

26), (26, 25), (13, 24), (27, 23), (31, 22), (8, 21), (5, 20), (20, 19), (21, 18), (3, 17), (28, 16), (17, 

15), (6, 14), (19, 13), and (11, 12). 25 

18. A communication apparatus, comprising: 

a processing module, configured to map, based on a reliability sequence, an information bit 

sequence whose length is k to k bits of a first sequence whose length is N, to obtain a second 

sequence, wherein a length of the reliability sequence is N, the second sequence comprises k 

information bit positions, x parity check PC bit positions, and N–k–x frozen bit positions, k≤K≤N, 30 

1≤x, K is a maximum value of the length of the information bit sequence, and k, K, N, and x are 

all positive integers, wherein 

the processing module is further configured to multiply the second sequence by a first matrix 

to obtain a third sequence, wherein the first matrix is a matrix with all 0s below a diagonal and all 

1s on the diagonal, a column weight of a column corresponding to the PC bit position in the first 35 
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matrix is greater than 1, a column weight of a column corresponding to the frozen bit position or 

the information bit position is equal to 1, and a quantity of columns whose column weights are 

greater than 1 in the first matrix is less than or equal to N–K; and 

the transceiver module, further configured to perform polar encoding on the third sequence 

to obtain a fourth sequence. 5 

19. A communication apparatus, wherein the communication apparatus comprises a processor; 

and the processor is configured to run a computer program or instructions, to enable the 

communication apparatus to perform the polar code encoding method according to any one of 

claims 1 to 17. 

20. A computer-readable storage medium, wherein the computer-readable storage medium 10 

stores computer instructions or a program, and when the computer instructions or the program is 

run on a computer, the polar code encoding method according to any one of claims 1 to 17 is 

performed. 

21. A computer program product, wherein the computer program product comprises computer 

instructions, and when a part or all of the computer instructions are run on a computer, the polar 15 

code encoding method according to any one of claims 1 to 17 is performed.  


