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INFORMATION PROCESSING METHOD,
DEVICE, AND COMMUNICATIONS SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Application No. PCT/CN2018/071643, filed on Jan. 5, 2018,
which claims priority to Chinese Patent Application No.
201710008135.6, filed on Jan. 5, 2017. The disclosures of
the aforementioned patent applications are hereby incorpo-
rated by reference in their entireties.

TECHNICAL FIELD

[0002] Embodiments of the present application relate to
the communications field, and in particular, to an informa-
tion processing method, a device, and a communications
system.

BACKGROUND

[0003] In a communications system, information, such as
control information or data information, is usually transmit-
ted between communications devices (for example, between
a base station and a terminal) in the form of information
sequences. Because the environment for wireless propaga-
tion is complex and varied, transmitted information
sequences are susceptible to interference, and errors may
occur. To reliably send the information sequences, a device
at a transmitting end performs processing such as cyclic
redundancy check (CRC), segmentation and check, channel
coding, rate matching, and interleaving on the information
sequence, and maps interleaved coded bits into modulation
symbols and sends the modulation symbols to a device at a
receiving end. After receiving the modulation symbols, the
communications device at the receiving end correspond-
ingly restores the modulation symbols to the information
sequence through de-interleaving, de-rate matching, decod-
ing, concatenation, and CRC. These processes can reduce
transmission errors, and improve data transmission reliabil-
ity.

[0004] New channel coding schemes, such as low-density
parity-check (LDPC) code, polar code, etc., have been
considered to be introduced into the fifth generation (5G)
mobile communications system to improve performance.
The LDPC code is a type of linear block code with a sparse
check matrix, and is characterized by a flexible structure and
low decoding complexity. Because decoding the LDPC code
uses partially parallel iterative decoding algorithms, the
LDPC code has a higher throughput than a conventional
turbo code. An LDPC code frequently used in the commu-
nications system has a special structural feature, and a base
matrix of the LDPC code has m*n elements. If using a lifting
factor z for lifting (expansion), a parity check matrix H with
(m*z)*(n*z) elements may be obtained. In other words, the
parity check matrix H includes m*n block matrices. Each
block matrix is either a z*z all-zero matrix or a block matrix
obtained by circularly shifting an identity matrix. The lifting
factor z is usually determined based on a code block size
supported by the system and an information data size.
[0005] As different channel coding schemes are used, the
communications system has different coding capabilities
and decoding capabilities. How to process an information
sequence to meet a channel coding requirement, so as to
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improve system coding performance and decoding perfor-
mance becomes a problem to be resolved.

SUMMARY

[0006] In view of this, embodiments of the present appli-
cation provide an information processing method, a device,
and a communications system, so that a code block, that is
output by performing processes on an input sequence, can
meet channel coding requirements.

[0007] According to a first aspect, an information process-
ing method in a communications system is provided, includ-
ing: obtaining an input sequence, wherein a length of the
input sequence is B; and obtaining C code blocks based on
the input sequence and a maximum code block length Z in
a code block length set, wherein each of the code blocks
includes an input bit segment in the input sequence, at least
one of the code blocks includes a cyclic redundancy check
(CRC) bit segment whose length is L, or includes a filler bit
segment, B, Z, and C are integers greater than 0, and L is an
integer greater than or equal to 0 and less than Z.

[0008] Because the maximum code block length in the
code block length set is considered for the code blocks
obtained by performing process on the input sequence, a
code block length requirement for channel coding input can
be met, and a quantity of code blocks can also be reduced.
[0009] In a possible implementation of the foregoing
aspect, if B>Z, and each of the code blocks includes a CRC
bit segment whose length is L, then C=[B/(Z-L)], where [x]
represents rounding to upper integer; and at least one of the
C code blocks includes a segment whose length is K;, where
the segment includes an input bit segment and a CRC bit
segment, and K;=[(B+C-L)/C].

[0010] Optionally, the code block including the segment
whose length is K, further includes a filler bit segment
whose length is F;, F;=I;-K;, and I; is a minimum code
block length greater than or equal to K; in the code block
length set.

[0011] In another possible implementation based on the
foregoing implementation, at least one of the C code blocks
includes a segment whose length is K,, K,=|(B+C-L)/C]|,
where | x| represents rounding to lower integer, a quantity of
code blocks including the segment whose length is K, is
C,=C-K;-(B+C-L), and a quantity of code blocks including
the segment whose length is K; is C;=C-C,.

[0012] Optionally, the code block including the segment
whose length is K, further includes a filler bit segment
whose length is F,, F,=1,-K,, and 1, is a minimum code
block length in code block lengths greater than or equal to
K, in the code block length set.

[0013] In the foregoing manner, in the code blocks
obtained by performing process on the input sequence, code
block lengths of any two code blocks are equal or are two
adjacent code block lengths in the code block length set, and
quantities of valid information bits in the any two code
blocks differ by up to one bit, so that code rates of the code
blocks are balanced. These code blocks are used as input for
coding or decoding, so that system performance fluctuation
can be avoided.

[0014] In another possible implementation of the forego-
ing aspect, if B=Z, C=1. A length of a CRC bit segment in
the code block is L=0; in other words, the code block
includes no CRC bit segment. If a code block length 1, is a
minimum code block length in code block lengths greater
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than or equal to B in the code block length set, a length of
a filler bit segment in the code block is I,-B.

[0015] In another possible implementation of the forego-
ing aspect, if a self-check capability is provided in a channel
coding scheme, no CRC bit segment may be added; in other
words, L=0. In this case, C=[B/Z], the C code blocks include
at least one code block in which an input bit segment has a
length of K, and Ks=[B/C].

[0016] Optionally, the code block in which the input bit
segment has the length of Ky further includes a filler bit
segment whose length is F, F,=I,-K,, and I, is a minimum
code block length in code block lengths greater than or equal
to K5 in the code block length set.

[0017] In another possible implementation based on the
foregoing implementation, the C code blocks further include
at least one code block in which an input bit segment has a
length of K, K=|B/C|, and in the C code blocks, a quantity
of code blocks in which the input bit segment has the length
of K is C,=C-K;-B, and a quantity of code blocks in which
the input bit segment has the length of K is Cs=C-Cs,.
[0018] In the foregoing implementation, the code blocks
obtained by performing process on the input sequence do not
include the CRC bit segment, so that system CRC overheads
can be reduced.

[0019] In another possible implementation based on the
foregoing aspect, if >0, each of the code blocks includes a
CRC bit segment. The CRC bit segment is a parity bit
segment generated for an input bit segment in each of the
code blocks, or the CRC bit segment is a parity bit segment
generated for an input bit segment and a filler bit segment in
each of the code blocks.

[0020] According to a second aspect, an information pro-
cessing method in a communications system is provided,
including:

[0021] obtaining an input sequence, wherein a length of
the input sequence is B;

[0022] determining a quantity G of code block groups and
a quantity of code blocks in each code block group based on
one of a maximum quantity G,,,, of code block groups and
a maximum quantity M of code blocks in each code block
group, the input sequence, and a maximum code block
length Z in a code block length set; and

[0023] obtaining C code blocks based on the input
sequence, the quantity G of code block groups, and the
quantity of code blocks in each code block group.

[0024] In a possible implementation of the first aspect or
the second aspect, the C code blocks include G code blocks
including a CRC bit segment, where G is an integer greater
than 0 and less than or equal to C.

[0025] In another possible implementation of the first
aspect or the second aspect, the C code blocks belong to G
code block groups, each of the code block groups has one
code block including a CRC bit segment, and each CRC bit
segment is a parity bit segment generated for an input bit
segment in at least one code block in one code block group,
or each CRC bit segment is a parity bit segment generated
for an input bit segment and a filler bit segment in at least
one code block in one code block group.

[0026] System CRC overheads can be reduced because
CRC bit segments are added, by code block group, to a
plurality of code blocks obtained by performing process on
the input sequence. In addition, when an ACK feedback is
performed by code block group, performance is better, and
system efficiency is improved.
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[0027] In another possible implementation based on the
foregoing implementation, G=[B/(M-Z-L)] or G=min([B/
(Z-1)],G,nar), where M is an integer greater than O,
[C/G]=M, G, >0, G, is a maximum supported quantity
of code block groups, and C=[(B+G-LYZ].

[0028] In another possible implementation based on the
foregoing implementation, the G code block groups include
at least one code block group including C, code blocks, and
C=[C/G].

[0029] Optionally, the G code block groups include at least
one code block group including C,, code blocks, C,,=|C/
G|, a quantity of code block groups including C,, code
blocks is G,=G-C,—C, and a quantity of code block groups
including C, code blocks is G,=G-G,.

[0030] In the foregoing implementation, any two code
block groups differ by up to one code block, so that the code
block groups tend to have consistent block error rates
(BLER) and consistent missed detection performance.
[0031] According to a third aspect, an information pro-
cessing method in a communications system is provided,
including:

[0032] obtaining C code blocks based on a length of an
output sequence and a maximum code block length 7 in a
code block length set; and

[0033] obtaining the output sequence based on the C code
blocks, wherein each of the code blocks includes an output
bit segment in the output sequence, at least one of the code
blocks includes a cyclic redundancy check CRC bit segment
whose length is L, or includes a filler bit segment, B, Z, and
C are integers greater than 0, and L is an integer greater than
or equal to 0 and less than Z.

[0034] According to a fourth aspect, a communications
device is provided, including:

[0035] an obtaining unit, configured to obtain an input
sequence; and
[0036] a processing unit, configured to obtain C code

blocks based on the input sequence and a maximum code
block length 7 in a code block length set, where each of the
code blocks includes an input bit segment in the input
sequence, at least one of the code blocks includes a cyclic
redundancy check CRC bit segment whose length is L, or
includes a filler bit segment, B, Z, and C are integers greater
than 0, and L is an integer greater than or equal to 0 and less
than Z.

[0037] The communications device may be configured to
perform a method performed by a device at a transmitting
end described in the foregoing aspects. For details, refer to
the description in the foregoing aspects.

[0038] In a possible design, the communications device
provided in this application may include a corresponding
module or unit configured to perform a process of the device
at the transmitting end in the foregoing method design. The
module or unit may be software, hardware, or software and
hardware.

[0039] According to a fifth aspect, a communications
device is provided, including:

[0040] an obtaining unit, configured to obtain C code
blocks based on a length of an output sequence and a
maximum code block length Z in a code block length set;
and

[0041] a processing unit, configured to obtain the output
sequence based on the C code blocks obtained by the
obtaining unit, wherein each of the code blocks includes an
output bit segment in the output sequence, at least one of the
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code blocks includes a cyclic redundancy check CRC bit
segment whose length is L, or includes a filler bit segment,
B, Z, and C are integers greater than 0, and L is an integer
greater than or equal to 0 and less than Z.

[0042] The communications device may be configured to
perform a method performed by a device at a receiving end
described in the foregoing aspects. For details, refer to the
description in the foregoing aspects.

[0043] In a possible design, the communications device
provided in this application may include a corresponding
module or unit configured to perform a behavior of the
device at the receiving end in the foregoing method design.
The module or unit may be software, hardware, or software
and hardware.

[0044] According to a sixth aspect, an embodiment of the
present application provides a communications system, and
the system includes the communications device described in
the foregoing aspects.

[0045] In addition, an embodiment of the present appli-
cation provides a computer storage medium, and the com-
puter storage medium includes a program designed to per-
form the foregoing aspects.

[0046] According to the method, the device, and the
communications system in the embodiments of the present
application, code blocks that are obtained by performing
process on the input sequence can meet code block length set
requirements in different channel coding schemes, so that
differences between code rates of the code blocks are
balanced. These code blocks are used for coding or decod-
ing, so that processing performance of the communications
system can be improved.

BRIEF DESCRIPTION OF DRAWINGS

[0047] FIG. 1 is a schematic diagram of a communications
system in which embodiments of the present application
may be implemented;

[0048] FIG. 2 is a flowchart of an information processing
method according to an embodiment of the present appli-
cation;

[0049] FIG. 3 is a schematic structural diagram of a code
block according to an embodiment of the present applica-
tion;

[0050] FIG. 4 is a schematic structural diagram of a code
block according to another embodiment of the present
application;

[0051] FIG. 5 is a schematic diagram of a code block
segmentation manner according to an embodiment of the
present application;

[0052] FIG. 6 is a schematic diagram of a code block
segmentation manner according to another embodiment of
the present application;

[0053] FIG. 7 is a schematic diagram of a code block
segmentation manner according to yet another embodiment
of the present application;

[0054] FIG. 8 is a schematic diagram of a code block
segmentation manner according to still another embodiment
of the present application;

[0055] FIG. 9 is a flowchart of an information processing
method according to another embodiment of the present
application;

[0056] FIG. 10 is a flowchart of an information processing
method according to another embodiment of the present
application;
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[0057] FIG. 11 is a simplified block diagram of the com-
munications device 10 shown in FIG. 1; and

[0058] FIG. 12 is a simplified block diagram of the com-
munication device 11 shown in FIG. 1.

DESCRIPTION OF EMBODIMENTS

[0059] The following clearly describes the technical solu-
tions in the embodiments of the present application with
reference to the accompanying drawings.

[0060] As shown in FIG. 1, a communications system 100
includes a communications device 10 and a communications
device 11. Information, such as control information or data
information, is received and sent between the communica-
tions device 10 and the communications device 11 in the
form of information sequences. The communications device
10 serves as a device at a transmitting end, and sends the
information in transport blocks, and transport block CRC
bits are attached to each transport block. A transport block
to which transport block CRC bits are attached is referred to
as an input sequence. If a length of the input sequence is less
than a maximum code block length Z, the input sequence is
inserted with filler bits based on a code block length in a
code block length set, and is input into an encoder, to
perform channel coding. If a length of the input sequence
exceeds a maximum code block length Z, the input sequence
is divided into a plurality of input bit segments. Each code
block that is input into the encoder includes one of the input
bit segments. Further, CRC bit segments may be attached to
some or all code blocks to improve error detection perfor-
mance of the code blocks. Further, filler bits may be inserted
to some or all code blocks so that a block length of each code
block equals an allowable code block length defined in a
block length set. The communications device 10 performs
channel coding such as LDPC code-based coding on each
code block to obtain a corresponding coded block. Each
coded block includes a plurality of information bits and a
plurality of parity bits generated through coding. The infor-
mation bits and the parity bits are collectively referred to as
coded bits.

[0061] The coded block is stored in a circular buffer of the
communications device 10 after sub-block interleaving, and
the communications device 10 selects a segment of coded
bits from the circular buffer, also referred as a coded bit
segment. The coded bit segment is interleaved and mapped
into modulation symbols for sending. During retransmis-
sion, the communications device 10 selects another coded
bit segment from the circular buffer for sending. If all data
in the circular buffer has been transmitted, coded bits are
selected again from a front end of the circular buffer.
[0062] The communications device 11, which is used as a
device at a receiving end, demodulates the received modu-
lation symbols, and stores soft values of the received coded
bit segment in a corresponding position in a soft buffer after
de-interleaving. If retransmission occurs, the communica-
tions device 11 combines soft values of retransmitted coded
bit segments and stores the combined soft values in the soft
buffer. The combination herein means that if coded bits
received in different times are in a same position, soft values
of the coded bits received in the different times are com-
bined. The communications device 11 decodes all soft
values in the soft buffer to obtain a code block in the
information sequence. Because the communications device
11 may obtain a transport block size, the communications
device 11 determines a quantity of code blocks into which a
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transport block is segmented and a length of each code
block. The communications device 11 may obtain an output
bit segment in each code block. If the code block includes
a CRC bit segment, the communications device 11 may
further check the output bit segment in the code block or the
output bit segment and a filler bit segment in the code block
by using the CRC bit segment. The communications device
11 concatenates output bit segments into an output sequence,
namely, a transport block, and further checks and concat-
enates transport blocks to finally obtain an information
sequence. It can be learned that the communications device
11 performs an inverse process of an information processing
method of the communications device 10.

[0063] In the embodiments of the present application, the
communications device 10 may be a network device in a
communications system, such as a base station, and corre-
spondingly, the communications device 11 may be a termi-
nal. Alternatively, the communications device 10 may be a
terminal in a communications system, and correspondingly,
the communications device 11 may be a network device in
the communications system, such as a base station.

[0064] For ease of understanding, some terms involved in
this application are described below.

[0065] In this application, terms “network™ and “system”
are often interchangeably used, and meanings of which are
conventionally understood.

[0066] A terminal is a device having a communication
function, and may include a handheld device, an in-vehicle
device, a wearable device, a computing device, an informa-
tion processing device connected to a wireless modem, or
the like that has a wireless communication function. The
terminal may have different names in different networks, for
example, user equipment, mobile station, subscriber unit,
station, cellular phone, personal digital assistant, wireless
modem, wireless communications device, handheld device,
laptop computer, cordless phone, and wireless local loop
station. For ease of description, these devices are simply
referred to as the terminal in this application. A base station
(BS) may also be referred to as a base station device, and is
a device deployed in a radio access network to provide a
wireless communication function.

[0067] The base station may have different names in
different wireless access systems. For example, a base
station in a Universal Mobile Telecommunications System
(UMTS) network is referred to as a NodeB, a base station in
an LTE network is referred to as an evolved NodeB (eNB or
eNodeB), or a base station in a 5th generation network may
have another name. This is not limited in the present
application.

[0068] FIG. 2 is a flowchart of an information processing
method in a communications system according to an
embodiment of the present application. The method may be
applied to a device at a transmitting end, and includes the
following steps.

[0069]

[0070] In the embodiments of the present application, the
input sequence may be a transport block or a transport block
to which transport block CRC bits are attached. The trans-
port block herein is used to transmit control information or
data information. The transport block or the transport block
to which the transport block CRC bits are attached, which is
obtained by the device at the transmitting end, may be used
as an input sequence for code block segmentation.

201. Obtain an input sequence.
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[0071] A length of the input sequence is B; in other words,
the input sequence includes B bits. The B bits may be
usually represented as by, by, . . ., by, and B is an integer
greater than 0.

[0072] 202. Obtain C code blocks based on the input
sequence obtained in step 201 and a maximum code block
length 7 in a code block length set. Each of the code blocks
includes an input bit segment in the input sequence, and at
least one of the code blocks includes a code block cyclic
redundancy check CRC bit segment whose length is L, or
includes a filler bit segment.

[0073] Both Z and C are integers greater than 0, and L is
an integer greater than or equal to 0 and less than Z.
[0074] The code block length set is usually defined in the
system, and includes one or more allowable code block
lengths. The maximum code block length is Z. Code block
length sets may be different in different channel coding
schemes. For example, LDPC coding is used in channel
coding, a size of an LDPC base matrix is 34*50, in which 16
columns correspond to information bits. A value of a lifting
factor z is taken from {8, 10, 12, 14, 16, 20, 24, 28, 32, 40,
48, 56, 64, 80, 96, 112, 128, 160, 192, 224, 256, 320, 384}.
Then a code block length in the code block length set is
16*z. In other words, as a product of the lifting factor z and
a quantity of columns corresponding to the information bits,
the maximum code block length Z is 16*384=6144 bits. It
should be noted that the example does not constitute a
limitation.

[0075] Each code block obtained by performing code
block segmentation on the input sequence by the device at
the transmitting end is an output sequence of the code block
segmentation, and each code block may be represented as
Cros Cois Cpy Coss o+, C gy, Where 1 is a code block
number, 0=r<C, and K, is a code block length of a code
block r, namely, a quantity of bits in the code block r.
[0076] Inapossible implementation, the input sequence is
divided into C input bit segments based on the maximum
code block length Z. In this case, in the C code blocks, a
code block i includes an input bit segment i, a code block j
includes an input bit segment j, and so on, where 0=i, j<C.
[0077] In addition to an input bit segment, a code block
may optionally include at least one of a CRC bit segment
and a filler bit segment, where a length of the CRC bit
segment is L.

[0078] A new channel coding scheme, such as the LDPC
coding scheme, provides a better self-check capability and a
more flexible manner of CRC bit segment attachment. For
example, a CRC bit segment whose length is [ may be
attached to each input bit segment; one CRC bit segment
whose length is L. may be attached to a plurality of input bit
segments as a whole; or the input bit segment is not attached
with a CRC bit segment, thus in this case, L.=0. Correspond-
ingly, in C code blocks, each of the code blocks includes a
CRC bit segment, or each code block in G code blocks
includes a CRC bit segment, where G is greater than 0 and
less than or equal to C, or none of the code blocks includes
a CRC bit segment.

[0079] For ease of description, in the embodiments of the
present application, a bit segment including an input bit
segment and a CRC bit segment in a code block is some-
times referred to as a segment. If a difference between a
block length K in the code block length set and a length of
a segment in a code block is not 0, and K is a minimum code
block length greater than or equal to the length of the
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segment, the code block further includes a filler bit segment.
A length of the filler bit segment is a difference between the
allowable block length K and the length of the segment. The
filler bit segment includes one or more bits whose values are
<NULL>, and the bit whose value is <NULL> may also be
set to “0” in some systems.

[0080] Ifthe code block includes the filler bit segment, the
CRC bit segment may be a parity bit segment generated for
the segment, or may be a parity bit segment generated for the
input bit segment. For example, the input bit segment in the
code block may be first checked to generate the CRC bit
segment, and then the filler bit segment is inserted. For
another example, the filler bit segment may be first inserted
into the code block, then the input bit segment and the filler
bit segment in the code block are checked to generate the
CRC bit segment, and the CRC bit segment is attached to the
code block. Positions of the input bit segment, the filler bit
segment, and the CRC bit segment in the code block are not
limited herein. The CRC bit segment may be placed in the
last segment of the code block, such as a code block 1 shown
in FIG. 3, or the filler bit segment may be placed in front of
the input bit segment in the code block, such as a code block
2 shown in FIG. 4. It should be noted that only examples are
described herein, and the examples do not constitute a
limitation in the present application.

[0081] Because the maximum code block length in the
code block length set is considered for the code blocks
obtained after the input sequence is processed, a code block
length requirement for channel coding input can be met, and
a quantity of code blocks can also be reduced.

[0082] Due to the C code blocks generated based on the
input sequence, each code block length needs to be a code
block length in the code block length set. Code block lengths
in the code block length set are arranged in ascending order
or descending order of the lengths. Lengths of any two of the
C generated code blocks are either equal or two adjacent
code block lengths in the code block length set, so that code
rates of the code blocks are balanced. Code block segmen-
tation may be implemented in a plurality of manners.

[0083] FIG. 5 is a schematic diagram of a code block
segmentation manner according to an embodiment of the
present application. In this manner, only one code block
includes a filler bit segment. This is applicable to a case in
which two adjacent code block lengths in the code block
length set have a relatively small difference. As shown in
FIG. 5, the segmentation manner includes the following
content.

[0084] If B>Z, and each of the code blocks includes the
CRC bit segment whose length is L, then C meets C=[B/
(Z-L)], where [x] represents rounding the number x to
upper integer. It may be understood that if B/(Z-L) is an
integer, a value of B/(Z-L) is equal to a value of [B/(Z-L)],
and is also equal to a value of |B/(Z-L)], wherein |x|
represents rounding the number x to lower integer, and it
may be considered that C meets C=[B/(Z-L)]. In the C code
blocks, there are C, code blocks whose code block lengths
are K, and C, code blocks whose code block lengths are K.
K, is a minimum code block length in code block lengths
that meet C-K,;=(B+C-L) in the code block length set, and K,
is a maximum code block length in code block lengths less
than K, in the code block length set,
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C-Kl—(B+C-L)J

szl K\ -K;

C,=C-C,. One of the code blocks whose code block lengths
are K, includes a filler bit segment, and a length of the filler
bit segment is F=C,-K,+C,-K,-(B+C-L). It may be under-
stood that for rounding up [*] or rounding down [*] in this
application, if a to-be-rounded parameter is an integer, the
parameter may be not rounded up or rounded down, or the
integer parameter may be rounded up, or the integer param-
eter may be rounded down, and the results are the same.
[0085] It can be learned from FIG. 5 that the input
sequence whose length is B is divided into C input bit
segments based on a determined quantity of code blocks and
determined code block lengths. One of the input bit seg-
ments has a length of K,-L-F, C,-1 input bit segments have
a length of K,-I, and C, input bit segments have a length
of K, -L. There are C, code blocks whose length is K, and
there are C, code blocks whose length is K. A length of an
input bit segment in a code block whose code block length
is K, and that includes the filler bit segment is K,-L-F. A
length of an input bit segment in a code block whose code
block length is K, and that includes no filler bit segment is
K,-L. A length of an input bit segment in the code block
whose code block length is K, is K, -L. It should be noted
that the position of the filler bit segment shown in the figure
is merely an example, and is not limited to the first code
block, or is not limited to the beginning of the code block.
The filler bit segment may be after the CRC bit segment in
the code block.

[0086] Taking B=32000 bits, Z=6144 bits, L=24 bits, and
the LDPC code block length set used in the foregoing
embodiment as an example, a quantity of code blocks is
C=[B/(Z-L)]=6. A total length after the CRC bit segment is
attached to each code block is B+C-L=32144 bits. The
minimum code block length K, in code block lengths that
meet C-K,=(B+C-L) in the code block length set is 6144
bits, and the maximum code block length K, in code block
lengths less than K| in the code block length set is 5120 bits.
In this case, six code blocks include two code blocks whose
code block length is K,;=6144 bits, and four code blocks
whose code block length is K,=5120 bits. One of the four
code blocks whose code block length is K, further includes
a filler bit segment whose length is 624 bits. For example, a
first code block whose code block length is K, may include
the filler bit segment whose length is 624 bits. It should be
noted that only examples are described herein, and the
examples do not constitute a limitation.

[0087] Optionally, in this manner, if the length of the input
sequence meets B=Z, C=1. A length of a CRC bit segment
in the code block is L=0, i.e., no CRC bit segment. If a code
block length I, in the code block length set is a minimum
code block length in code block lengths greater than or equal
to B, a length of a filler bit segment in the code block is I,-B.
[0088] FIG. 6 is a schematic diagram of a code block
segmentation manner according to another embodiment of
the present application.

[0089] As shown in FIG. 6, if B>Z, and each of the code
blocks includes the CRC bit segment whose length is L, then
C=[B/(Z-L)], where [x] represents rounding the number x
to upper integer. A total length of the input sequence and
CRC bit segments is (B+C-L). As described in the foregoing
embodiment, a segment includes an input bit segment and a
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CRC bit segment. In this case, after balanced segmentation
is performed, at least one of the C code blocks includes a
segment which has a length of K;, and K;=[(B+C-L)/C]. It
can be learned that K, is an integer. It may be understood
that when (B+C-L) is divisible by C, (B+C-L)/C is an
integer, and K,=[(B+C-L)/C]=(B+C-L)/C=|(B+C-L)/C]. In
other words, when (B+C-L) is divisible by C, the value of K,
is equal to a value of (B+C-L)/C. A rounding operation may
be not performed on (B+C-L)/C, or (B+C-L)/C may be
rounded up or rounded down, and this does not affect a result
of the value of K.

[0090] The code block in which the segment has the length
of K further includes a filler bit segment whose length is F5,
F,=1,-K;, and I, is a minimum code block length in code
block lengths greater than or equal to K; in the code block
length set. If F; is 0, the code block in which the segment has
the length of K; includes no filler bit segment.

[0091] Further, at least one of the C code blocks includes
a segment whose length is K, and K, meets K= (B+C-L)/
C]. In the C code blocks, a quantity of code blocks including
the segment whose length is K, is C,=C-K,—-(B+C-L), and a
quantity of code blocks including the segment whose length
is K; is C;=C-C,. It may be understood that when (B+C-L)
is divisible by C, (B+C-L)/C is an integer, and K, =[(B+
C-L)/C]=B+C-LYC=|(B+C-L)/C|. In other words, when
(B+C-L) is divisible by C, the value of K, is equal to a value
of (B+C-L)/C. A rounding operation may be not performed
on (B+C-L)/C, or (B+C-L)/C may be rounded up or rounded
down, and this does not affect a result of K,.

[0092] If (B+C-L)%C=0, and % represents a modulo
operation, in other words, when (B+C-L) is divisible by C,
K,=K;, and [(B+C-L)/C] is equal to [(B+C-LY/C]. In other
words, K, or K, is equal to (B+C-L)/C. Each of the C code
blocks includes the segment whose length is K; or K,; in
other words, there are C code blocks in which the segment
has the length of K; or K.

[0093] The code block in which the segment has the length
of K, further includes a filler bit segment whose length is F,,
F,=1,-K,, and 1, is a minimum code block length in code
block lengths greater than or equal to K, in the code block
length set. If F, is 0, the code block in which the segment has
the length of K, includes no filler bit segment.

[0094] It can be learned from FIG. 6 that the input
sequence whose length is B is divided into C input bit
segments based on a determined quantity of code blocks and
determined code block lengths. C, input bit segments have
a length of K,-L, and C; input bit segments have a length
of K;-L. There are C, code blocks in which the segment has
the length of K, and whose code block length is 1,, and there
are C; code blocks in which the segment has the length of
K; and whose code block length is I5. A length of an input
bit segment in the code block in which the segment has the
length of K, is K,-L, and a length of an input bit segment
in the code block in which the segment has the length of K,
is K;-L. The filler bit segments are well distributed in all the
code blocks. It should be noted that a location of the filler bit
segment shown in the figure is merely an example, and is not
limited to a middle position of the code block. The filler bit
segment may be placed before the input bit segment in the
code block, or may be placed after the CRC bit segment in
the code block.

[0095] Still using the above example of B=32000 bits,
=24 bits, and the same foregoing LDPC code block length
set for illustration. A quantity of columns corresponding to
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information bits (information-bit-column) in an LDPC base
matrix is 16, a maximum code block length in the code block
length set is Z=16*384=6144 bits, and a quantity of blocks
is C=[B/(Z-L)]=6. A total length after the CRC bit segment
is attached to each code block is B+C-L=32144 bits. After
balanced segmentation is performed, K, is 5358 bits, and K,
is 5357 bits. After the segmentation, two code blocks in
which a segment has a length of 5358 bits and four code
blocks in which a segment has a length of 5357 bits are
obtained. A minimum code block length I; in code block
lengths greater than or equal to K is 6144 bits, and an lifting
factor z of an LDPC matrix used for channel encoding the
code blocks in which the segment has the length of K; is a
minimum value 384 in lifting factors greater than or equal to
[K5/16]. A minimum code block length I, in code block
lengths greater than or equal to K, is 6144 bits, and a lifting
factor z of an LDPC matrix used for channel encoding the
code blocks in which the segment has the length of K, is a
minimum value 384 in lifting factors greater than or equal to
[K,/16]. Correspondingly, a length of a filler bit segment in
the code blocks in which the segment has the length of 5358
bits is 786 bits, and a length of a filler bit segment in the code
blocks in which the segment has the length of 5357 bits is
787 bits.

[0096] B=25604 bits, .=24 bits, and the foregoing LDPC
code block length set are used as another example.
7=16%384=6144 bits, a quantity of blocks is C=[B/(Z-L)
=5, and a length of each code block to which the CRC bit
segment is attached is B+C-1.=25604 bits. After balanced
segmentation is performed, K, is 5121 bits, and K, is 5120
bits. After the segmentation, four code blocks in which a
segment has a length of 5121 bits and four code blocks in
which a segment has a length of 5120 bits are obtained. A
minimum code block length I; in code block lengths greater
than or equal to K, is 6144 bits, and a lifting factor z in an
LDPC matrix used for channel encoding the code blocks in
which the segment has the length of K; is a minimum value
384 in lifting factors greater than or equal to [K;/16]. A
minimum code block length 1, in code block lengths greater
than or equal to K, is 5120 bits, and a lifting factor z in an
LDPC matrix used for channel encoding the code blocks in
which the segment has the length of K, is a minimum lifting
factor 320 in lifting factors greater than or equal to [K,/16].
Correspondingly, a length of a filler bit segment in the code
blocks in which the segment has the length of 5358 bits is
1023 bits, and a length of a filler bit segment in the code
blocks in which the segment has the length of 5357 bits is
0 bits.

[0097] It should be noted that only examples are described
above, and the examples do not constitute a limitation.
[0098] Optionally, in this manner, if the length of the input
sequence meets B Z, then C=1. A length of a CRC bit
segment in the code block is L=0; in other words, the code
block includes no CRC bit segment. If a code block length
I, in the code block length set is a minimum code block
length in code block lengths greater than or equal to B, a
length of a filler bit segment in the code block is 1,-B.
[0099] Input bits and CRC bits included in a code block
are also usually referred to as valid information bits, and a
quantity of valid information bits is a numerator for calcu-
lating a code rate of the code block. When adjacent code
block lengths in the code block length set have a relatively
large difference, if one code block includes a large quantity
of filler bits, and the other code block includes no filler bit,
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there is a relatively large difference between quantities of
valid information bits in the two different code blocks.
Further, lengths of sequences output after coding and rate
matching are performed on code blocks are usually the same
or balanced; in other words, denominators for calculating
code rates of the code blocks are basically the same.
Consequently, there is a relatively large difference between
the code rates of the code blocks, thus overall performance
deteriorates during system coding or decoding. In the fore-
going manners, in the code blocks obtained after the input
sequence is processed, code block lengths of any two code
blocks are either equal or two adjacent code block lengths in
the code block length set, quantities of valid information bits
in the any two code blocks differ by up to one bit, and filler
bit segments are well distributed in the code blocks, so that
the code rates of the code blocks are balanced. These code
blocks are used as input for coding or decoding, so that
system performance fluctuation can be avoided.

[0100] FIG. 7 is a schematic diagram of a code block
segmentation manner according to yet another embodiment
of the present application. In this manner, no CRC bit
segment is added to each code block; in other words, [.=0.
[0101] As shown in FIG. 7, a quantity of code blocks is
C=[B/Z], the C code blocks include at least one code block
in which an input bit segment has a length of K, and
K=[B/C].

[0102] The code block in which the input bit segment has
the length of K, further includes a filler bit segment whose
length is F,, F,=I,-Ks, and 15 is a minimum code block
length in code block lengths greater than or equal to K, in
the code block length set.

[0103] The C code blocks further include at least one code
block in which an input bit segment has a length of K,
K=|B/C], and the C code blocks include C4 code blocks in
which the input bit segment has the length of K, where
C=C-K;-B, and C; code blocks in which the input bit
segment has the length of K, where C;C-C,.

[0104] If B%C=0, and % represents a modulo operation,
K=K, and each of the C code blocks includes the input bit
segment whose length is K; in other words, there are C code
blocks in which the input bit segment has the length of K.
[0105] The code block in which the input bit segment has
the length of K, further includes a filler bit segment whose
length is Fg, F=l,~K,, and I is a minimum code block
length in code block lengths greater than or equal to K in
the code block length set.

[0106] It can be learned from FIG. 7 that the input
sequence whose length is B is divided into C input bit
segments based on a determined quantity of code blocks and
determined code block lengths. C input bit segments have
a length of K, and Cs input bit segments have a length of
K. There are C, code blocks in which the input bit segment
has the length of K and whose code block lengths are I, and
there are C5 code blocks in which the input bit segment has
the length of K and whose code block lengths are 1. The
filler bit segments are well distributed in all the code blocks.
It should be noted that a location of the filler bit segment
shown in the figure is merely an example, and is not limited
to the end of the code block. The filler bit segment may be
before the input bit segment in the code block, or may be
after the input bit segment in the code block.

[0107] B=32000 bits and the foregoing LDPC code block
length set are still used in another example. Z=16%*384=6144
bits, and a quantity of blocks is C=[B/Z]=6. After balanced
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segmentation is performed, K is 5334 bits, K is 5333 bits,
there are four code blocks in which an input bit segment has
a length of K, there are two code blocks in which an input
bit segment has a length of K, and I,=[,=6144 bits. Cor-
respondingly, a length of a filler bit segment in the code
block in which the input bit segment has the length of K is
810 bits, and a length of'a filler bit segment in the code block
in which the input bit segment has the length of K, is 811
bits. It should be noted that only examples are described
herein, and the examples do not constitute a limitation.

[0108] If a better self-check capability is provided in
channel coding, the code blocks, obtained after the input
sequence is processed, do not include the CRC bit segment,
so that system CRC overheads can be reduced.

[0109] FIG. 8 is a schematic diagram of a code block
segmentation manner according to still another embodiment
of the present application. The manner may be applied to a
scenario in which one CRC bit segment is added to a
plurality of input bit segments. In this case, the C code
blocks include G code blocks having the CRC bit segment,
where G is an integer greater than 0 and less than or equal
to C.

[0110] As shown in FIG. 8, the C code blocks belong to G
code block groups, and a quantity of code block including
the CRC bit segment in each code block group is one. The
CRC bit segment in any code block group may be a parity
bit segment generated for an input bit segment in at least one
code block in the code block group. Or, the CRC bit segment
may be a parity bit segment generated for an input bit
segment and a filler bit segment in at least one code block
in the code block group. For example, the CRC bit segment
may be a parity bit segment generated only for an input bit
segment in the code block to include the CRC bit segment,
or may be a parity bit segment generated for input bit
segments in all code blocks in a code block group, may be
a parity bit segment generated only for an input bit segment
and a filler bit segment in the code block including the CRC
bit segment, or may be a parity bit segment generated for
input bit segments and filler bit segments in all code blocks
in a code block group. It should be noted that this is not
limited in this embodiment of the present application.

[0111] System CRC overheads can be reduced because
CRC bit segments are attached, by code block group, to a
plurality of code blocks obtained after the input sequence is
processed. In addition, when ACK feedback is performed by
code block group, performance is better, and system effi-
ciency is improved.

[0112] In a possible implementation, the input sequence is
segmented into C input bit segments, and the C input bit
segments are divided into G groups. In this case, code blocks
including a corresponding input bit segment in one group are
in one code block group. In other words, the C code blocks
belong to the G code block groups.

[0113] In another possible implementation, the input
sequence is divided into G bit groups, and each bit group is
further segmented to obtain a total of C input bit segments.
Code blocks including input bit segments in a same bit group
are in one code block group, so that the C code blocks
belong to the G code block groups.

[0114] In an embodiment of the present application, a
quantity G of code block groups may be determined based
on a maximum quantity M of code blocks included in one
code block group, for example, G=[B/(M-Z-L)], C=[(B+
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G-L)/Z], G is an integer greater than 0 and less than or equal
to C, M is an integer greater than 0, and [C/G]=M.

[0115] For example, B=92000, Z=6144, =24, and M is 4.
A first grouping result may be obtained: G=4 and C=15; in
other words, four code block groups and 15 code blocks may
be obtained based on the input sequence.

[0116] In another embodiment of the present application,
a quantity G of code block groups may be determined based
on a maximum quantity G, of code block groups, for
example, G=min([B/(Z-L)], G,...)s and G,,,.>0; and if
G<@G,,,., C=G; or if G=G,,__, C=[(B+G-L)/Z].

[0117] Forexample, B=92000, Z=6144,1-24, and G,,,,, is
4. A second grouping result may be obtained: G=4 and
C=15; in other words, four code block groups and 15 code
blocks may be obtained based on the input sequence.
[0118] According to the foregoing embodiment, the G
code block groups include at least one code block group
which includes C, code blocks, where Co=[C/G]. The G
code block groups further include at least one code block
group which includes C,, code blocks, where C,,=|C/G|. A
quantity of code block groups including C,, code blocks is
G,=G-C4-C, and a quantity of code block groups including
C, code blocks is G;C=G-G,, so that code block quantities
of the code block groups are balanced.

[0119] The first grouping result or the second grouping
result in the foregoing example is used as an example.
Therefore, Co=4, C,,=3, there are three code block groups,
each including four code blocks, and there is one code block
group including three code blocks. The 15 code blocks are
divided into four code block groups that separately include
three code blocks, four code blocks, four code blocks, and
four code blocks.

[0120] In the method in the foregoing embodiment, code
block counts of any two of the code block groups obtained
by grouping can differ by up to one, so that the code block
groups tend to have consistent block error rates (BLER) and
consistent leakage detection performance.

[0121] In another embodiment of the present application,
to enable all code block groups to have balanced input bit
segment length and balanced CRC bit segment lengths, the
G code block groups include at least one code block group
which includes C, code blocks, where Co=t[P,/Z], and
P,=[(B+G-L)/G]. The G code block groups further include
at least one code block group which includes C,, code
blocks, where C,,=[P,/Z], P,=(B+G-L)/G|. A quantity of
code block groups including C,,, code blocks is G, GP,-
(B+G-L), and a quantity of code block groups including Cy
code blocks is G;=G-G,. A quantity G of code block groups
may be determined based on a maximum quantity M of code
blocks included in one code block group, for example,
G=[B/(M-Z-L)], or a quantity G of code block groups may
be determined based on a maximum quantity G,,,. of code
block groups, for example, G=min([B/(Z-L)], G,,..)-
[0122] Forexample, B=92000, Z=6144, 1.=24, and M is 4.
G=4, P,=P,=23024, C,=C,,=4, each code block group
includes four code blocks, and there are 16 code blocks in
total.

[0123] In the method in the foregoing embodiment, quan-
tities of valid information bits included in all the block
groups obtained by grouping differ by up to one bit.
[0124] It can be learned from FIG. 8 that the input
sequence whose length is B is segmented into C input bit
segments based on a determined quantity of code blocks, a
determined quantity of code block groups, and determined
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code block lengths, the C code blocks belong to the G code
block groups, and a CRC bit segment whose length is L is
attached to one code block in each code block group. Each
of G, code block groups includes C, , code blocks, and each
of G, code block groups includes C, code blocks.

[0125] It should be noted that the foregoing descriptions
are examples, and the examples do not constitute a limitation
in the present application.

[0126] Optionally, in this manner, if the length of the input
sequence meets B=M-Z, G=1. A length of a CRC bit
segment in the C code blocks is .=0; in other words, none
of the code blocks includes the CRC bit segment. For code
block segmentation, refer to FIG. 7, and details are not
described herein again.

[0127] FIG. 9 is a flowchart of an information processing
method in a communications system according to another
embodiment of the present application. The method may be
applied to a device at a transmitting end, and includes the
following steps.

[0128] 901. Obtain an input sequence, where a length of
the input sequence is B.

[0129] 902. Determine a quantity G of code block groups
and a quantity of code blocks in each code block group
based on one of a maximum quantity G,,,, of code block
groups and a maximum quantity M of code blocks in each
code block group, the input sequence, and a maximum code
block length Z in a code block length set.

[0130] For an implementation of obtaining G code block
groups based on the maximum quantity G,,,,, of code block
groups, the input sequence, and the maximum code block
length Z, or obtaining G code block groups based on the
maximum quantity M of code blocks in each code block
group, the input sequence, and the maximum code block
length 7, and determining the quantity of code blocks in
each code block group, the foregoing segmentation imple-
mentations described in FIG. 8 may be referred to, and
details are not described herein again.

[0131] 903. Obtain C code blocks based on the input
sequence, the quantity G of code block groups, and the
quantity of code blocks in each code block group.

[0132] A quantity C of code blocks may be obtained based
on the quantity G of code block groups and the quantity of
code blocks in each code block group. The input sequence
is segmented to C input bit segments, and each code block
includes one of the input bit segments. Each code block
group includes one code block to which a CRC bit segment
is attached. A CRC bit segment in any code block group may
be a parity bit segment generated for an input bit segment in
at least one code block in the code block group, or may be
a parity bit segment generated for an input bit segment and
a filler bit segment in at least one code block in the code
block group.

[0133] To ensure that the code blocks are balanced,
lengths of the code blocks may be determined based on a
length (B+G-L) of the input sequence to which G CRC bit
segments are attached, and code block segmentation is
performed based on the lengths of the code blocks.

[0134] For ease of description, in this embodiment of the
present application, bits other than a filler bit segment
included in each code block are referred to as a mixed
segment. It can be learned that the mixed segment includes
either an input bit segment, or, an input bit segment and a
CRC bit segment. In one code block group, a mixed segment
in only one code block includes the input bit segment and the
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CRC bit segment, and a mixed segment in another code
block includes only the input bit segment.

[0135] At least one of the C code blocks includes a mixed
segment whose length is K,, and K,=[(B+G-L)/C].

[0136] The code block in which the mixed segment has the
length of K, further includes a filler bit segment whose
length is F,, F.=[,-K,, and I, is a minimum code block
length in code block lengths greater than or equal to K, in
the code block length set.

[0137] Further, at least one of the C code blocks includes
a mixed segment whose length is K, K= (B+G-L)/C], and
in the C code blocks, a quantity of code blocks including the
mixed segment whose length is Ky is Cg=C-K,-(B+G-L),
and a quantity of code blocks including the mixed segment
whose length is K, is C,=C-C,.

[0138] If (B+GL)%C=0, and % represents a modulo
operation, then K =K., and each of the C code blocks
includes an input bit segment whose length is K, or the
mixed segment whose length is K. In other words, there are
C code blocks in which the mixed segment has the length of
K.

[0139] The code block in which the mixed segment has the
length of Kg further includes a filler bit segment whose
length is Fg, Fe=I;-K, and I is a minimum code block
length in code block lengths greater than or equal to K in
the code block length set.

[0140] For example, B=92000, M=4, 7Z=6144, and [.=24.
In this case, a quantity of code block groups is G=t[B/(M-Z~
L)], G=4, a quantity of code blocks is C=[(B+G-L)/Z], and
C=15. The 15 code blocks are divided into four code block
groups that separately include three code blocks, four code
blocks, four code blocks, and four code blocks. After bal-
anced segmentation is performed, K is 6140 bits, K, is 6139
bits, there are 11 code blocks in which the mixed segment
has the length of K-, and there are four code blocks in which
the mixed segment has the length of K;. A length of a filler
bit segment in the code block in which the mixed segment
has the length of K, is four bits, and a length of a filler bit
segment in the code block in which the mixed segment has
the length of K, is five bits. For example, a length of mixed
segments in the 11 code blocks in groups 0 to 2 may be 6140
bits, and a length of mixed segments in the four code blocks
in group 3 may be 6139 bits. Table 1 shows an example of
a length of an input bit segment, a length of a CRC bit
segment, and a length of a filler bit segment in each code
block in this block segmentation manner. Certainly, a length
of mixed segments in code blocks 0 to 3 may be 6139 bits,
and a length of mixed segments in code blocks 4 to 14 may
be 6140 bits.

TABLE 1

An Example of Code Block Segmentation

Code Length (bits) Length (bits) Length (bits)

Group block of an input of a CRC of a filler
number number bit segment bit segment bit segment
0 0 6140 0 4
1 6140 0 4
2 6116 24 4
1 3 6140 0 4
4 6140 0 4
5 6140 0 4
6 6116 24 4
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TABLE 1-continued

An Example of Code Block Segmentation

Code Length (bits) Length (bits)  Length (bits)
Group block of an input of a CRC of a filler

number number bit segment bit segment bit segment
2 7 6140 0 4
8 6140 0 4
9 6140 0 4
10 6116 24 4
3 11 6139 0 5
12 6139 0 5
13 6139 0 5
14 6115 24 5

[0141] It should be noted that the foregoing descriptions

are examples, and the examples do not constitute a limita-
tion.

[0142] CRC bits are attached by code block group, so that
CRC check overheads can be reduced, and system perfor-
mance can be further improved. If a hybrid automatic repeat
request (HARQ) is used in a system to feed back acknowl-
edgement/negative acknowledgement (ACK/NACK) infor-
mation by group, CRC attachment based on the code block
group can reduce feedback signaling overheads and improve
system transmission efficiency.

[0143] According to the information processing methods
in the foregoing embodiments, a communications device 10
may further encode each of the C code blocks to obtain
coded blocks. The communications device 10 may encode
each code block in a channel coding scheme used in the
system, to be specific, perform encoding by using each
output sequence ¢,q, ¢, C,5, C,3, L, €, & .1, in step 202 as an
input sequence for an encoder, for example, perform LDPC
coding or polar coding. This is not limited thereto. After
encoding the code block, the communications device 10
sends the coded block to a device at a receiving end.
[0144] FIG. 10 shows an information processing method
in a communications system according to another embodi-
ment of the present application. The method may be applied
to a device at a receiving end. As shown in FIG. 10, the
method includes the following steps.

[0145] 1001. Obtain C code blocks based on a length of an
output sequence and a maximum code block length 7 in a
code block length set.

[0146] In the embodiments of the present application, the
output sequence may be a transport block or a transport
block to which transport block CRC is attached. The trans-
port block herein may be obtained by performing block
segmentation on an information sequence based on a trans-
port block size, and is configured to transmit control infor-
mation or data information. The transport block or the
transport block to which the transport block CRC is attached
that is obtained by the device at the receiving end based on
the received code blocks may be used as the output sequence
for code block concatenation. Because a process performed
by a device at a transmitting end and a process performed by
the device at the receiving end are inverse to each other, the
output sequence on which the device at the receiving end
performs code block concatenation is equivalent to an input
sequence on which the transmitting end device performs
code block segmentation.

[0147] A communications device 11 may obtain a received
transport block size, namely, the length of the output
sequence, and obtain the maximum code block length Z in
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the code block length set, to determine a quantity C of code
blocks in the output sequence.

[0148] The communications device 11 receives C coded
blocks sent by a communications device 10, and obtains the
C code blocks after a decoder decodes the C coded blocks.
[0149] 1002. Obtain the output sequence based on the C
code blocks obtained in step 1001.

[0150] Each code block includes an output bit segment in
the output sequence, and at least one code block includes a
cyclic redundancy check CRC bit segment whose length is
L, or includes a filler bit segment. B, Z, and C are integers
greater than 0, and L is an integer greater than or equal to 0
and less than Z.

[0151] In step 1001, in addition to determining the quan-
tity of code blocks, the communications device 11 may
determine lengths of the code blocks, a length of the output
bit segment in the code block, the length L of the CRC bit
segment, and a length of the filler bit segment. For details,
refer to examples of code block segmentation in the embodi-
ments shown in FIG. 5 to FIG. 8, and the examples describe
how to determine the quantity of code blocks, a length of a
code block, a length L. of a CRC bit segment, and a length
ofa filler bit segment. Details are not described herein again.
The communications device 11 obtains output bit segments
from the code blocks, and then concatenates the output bit
segments to obtain the output sequence.

[0152] In addition to the output bit segment, the code
block includes the CRC bit segment whose length is L. If the
CRC bit segment is a parity bit segment generated for the
output bit segment in the code block, the communications
device 11 checks the output bit segment in the code block
based on the CRC bit segment. If the check succeeds, the
communications device 11 determines that the output bit
segment in the code block is correct and may be further
concatenated to another output bit segment that passes the
check. If the CRC bit segment is a parity bit segment
generated for the output bit segment and the filler bit
segment in the code block, the communications device 11
checks the output bit segment and the filler bit segment in
the code block based on the CRC bit segment. If the check
succeeds, the communications device 11 determines that the
output bit segment and the filler bit segment in the code
block are correct, and further concatenates the output bit
segment in the code block to another output bit segment that
passes the check. If the CRC bit segment is a parity bit
segment generated for output bit segments in a plurality of
code blocks, the communications device 11 checks the
output bit segments in these code blocks based on the CRC
bit segment. If the check succeeds, the communications
device 11 concatenates these output bit segments to another
output bit segment that passes the check. If the CRC bit
segment is a parity bit segment generated for output bit
segments and filler bit segments in a plurality of code
blocks, the communications device 11 checks the output bit
segments and the filler bit segments in these code blocks
based on the CRC bit segment. If the check succeeds, the
communications device 11 concatenates these output bit
segments to another output bit segment that passes the
check.

[0153] The method performed by the communications
device 11 is an inverse process performed by the commu-
nications device 10. For a quantity of code blocks, a length
of the code block, a length of the filler bit segment, and
attachment of the CRC bit segment, refer to examples of
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code block segmentation described in FIG. 5 to FIG. 8. The
only difference is that the output sequence and the output bit
segment for the communications device 11 are correspond-
ing to the input sequence and the input bit segment for the
communications device 10. Because information processing
methods and effects have been described in the foregoing
embodiments, details are not described herein again.
[0154] FIG. 11 is a block diagram of the communications
device 10 shown in FIG. 1. The communications device 10
includes an obtaining unit 101 and a processing unit 102.
[0155] The obtaining unit 101 is configured to obtain an
input sequence. The processing unit 102 is configured to
obtain C code blocks based on the input sequence and a
maximum code block length Z in a code block length set.
Each of the code blocks includes an input bit segment in the
input sequence, at least one of the code blocks includes a
cyclic redundancy check CRC bit segment whose length is
L, or includes a filler bit segment, B, Z, and C are integers
greater than 0, and L is an integer greater than or equal to 0
and less than 7. The communications device may be con-
figured to implement the foregoing method embodiments.
Refer to the description in the foregoing method embodi-
ments, and details are not described herein again.

[0156] The communications device 10 may further
include an encoding unit 103 (not shown in FIG. 11). The
encoding unit 103 may also be referred to as an encoder, an
encoding circuit, or the like, and is mainly configured to
encode the code blocks output by the processing unit 102,
for example, perform LDPC coding on each of the C code
blocks in the foregoing embodiment.

[0157] The communications device 10 may further
include a transceiver unit 104 (not shown in FIG. 11), and
the transceiver unit 104 may also be referred to as a
transceiver, a transceiver circuit, or the like. The transceiver
unit 104 is mainly configured to transmit and receive a radio
frequency signal, for example, is configured to send, to the
communications device 11, a coded block that is coded by
the encoding unit 103.

[0158] The communications device 10 may further
include another unit, for example, a unit configured to
generate transport block CRC, a rate matching unit, an
interleaving unit, and a modulation unit, which may be
separately configured to implement corresponding func-
tions.

[0159] It should be noted that the communications device
10 may include one or more memories and processors to
implement functions of the communications device. The
memory and the processor may be disposed on each unit.
Alternatively, a plurality of units may share a same memory
and a same processor.

[0160] FIG. 12 is a block diagram of a communications
device 11 shown in FIG. 1. The communications device 11
includes an obtaining unit 111 and a processing unit 112.
[0161] The obtaining unit 111 is configured to obtain C
code blocks based on a length of an output sequence and a
maximum code block length Z in a code block length set.
[0162] The processing unit 112 is configured to obtain the
output sequence based on the C code blocks obtained by the
obtaining unit 111, where each of the code blocks includes
an output bit segment in the output sequence, at least one of
the code blocks includes a cyclic redundancy check CRC bit
segment whose length is L, or includes a filler bit segment,
B, Z, and C are integers greater than 0, and L is an integer
greater than or equal to 0 and less than Z.
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[0163] The obtaining unit 111 and the processing unit 112
may be configured to implement the method in the foregoing
method embodiments. For details, refer to the description in
the foregoing method embodiments, and details are not
described herein again.

[0164] The communications device 11 may further include
a decoding unit 113 (not shown in FIG. 12). The decoding
unit 113 may also be referred to as a decoder, a decoding
circuit, or the like, and is mainly configured to decode coded
blocks received by a transceiver unit 114 (not shown in FIG.
12).

[0165] The communications device 11 may further include
the transceiver unit 114, and the transceiver unit 114 may
also be referred to as a transceiver, a transceiver circuit, or
the like. The transceiver unit 114 is mainly configured to
transmit and receive a radio frequency signal, for example,
is configured to receive a coded block that is sent by the
communications device 10 and that is in the foregoing
method embodiments.

[0166] The communications device 11 may further include
another unit, for example, a unit configured to perform
transport block CRC, a de-rate matching unit, a de-inter-
leaving unit, and a demodulation unit, which may be sepa-
rately configured to implement corresponding functions of
the communications device.

[0167] It should be noted that the communications device
11 may include one or more memories and processors to
implement functions of the communications device. The
memory and the processor may be disposed on each unit.
Alternatively, a plurality of units may share a same memory
and a same processor.

[0168] Various illustrative logical blocks and steps that are
listed in the embodiments of the present application may be
implemented by using electronic hardware, computer soft-
ware, or a combination thereof. Whether the functions are
implemented by using hardware or software depends on
particular applications and a design requirement of an entire
system. Various methods may be used to implement the
described functions for each particular application, but it
should not be considered that the implementation goes
beyond the scope of the embodiments of the present appli-
cation.

[0169] The various illustrative logical units and circuits
described in the embodiments of the present application may
implement or operate the described functions by using a
general purpose processor, a digital signal processor, an
application-specific integrated circuit (ASIC), a field pro-
grammable gate array (FPGA) or another programmable
logical apparatus, a discrete gate or transistor logic, a
discrete hardware component, or a design of any combina-
tion thereof. The general purpose processor may be a
microprocessor. Optionally, the general purpose processor
may also be any conventional processor, controller, micro-
controller, or state machine. The processor may alternatively
be implemented by a combination of computing appara-
tuses, such as a digital signal processor and a microproces-
sor, a plurality of microprocessors, one or more micropro-
cessors together with a digital signal processor core, or any
other similar configuration.

[0170] Steps of the methods or algorithms described in the
embodiments of the present application may be directly
embedded into hardware, a software unit executed by the
processor, or a combination thereof. The software unit may
be stored in a RAM memory, a flash memory, a ROM
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memory, an EPROM memory, an EEPROM memory, a
register, a hard disk, a removable magnetic disk, a CD-
ROM, or a storage medium of any other form in the art. For
example, the storage medium may connect to the processor,
so that the processor may read information from the storage
medium and write information to the storage medium.
Alternatively, the storage medium may be integrated into the
processor. The processor and the storage medium may be
arranged in an ASIC, and the ASIC may be arranged in a
terminal device or a network device. Optionally, the pro-
cessor and the storage medium may be arranged in different
components of the terminal device or the network device.
[0171] When the present application is implemented by
software, the foregoing functions may be stored in a com-
puter-readable medium or transmitted as one or more
instructions or code in the computer-readable medium. The
computer-readable medium includes a computer storage
medium as described above. In addition, any connection
may be appropriately defined as a computer-readable
medium. For example, if software is transmitted from a
website, a server, or another remote source by using a
coaxial cable, an optical fiber/cable, a twisted pair, a digital
subscriber line (DSL), or wireless technologies such as
infrared ray, radio and microwave, the coaxial cable, optical
fiber/cable, twisted pair, DSL or wireless technologies such
as infrared ray, radio and microwave are included in fixation
of a medium to which they belong.
[0172] In summary, what is described above is merely
example embodiments of the technical solutions of the
present application, but is not intended to limit the protection
scope of the present application. Any modification, equiva-
lent replacement, or improvement made without departing
from the spirit and principle of the present application shall
fall within the protection scope of the present application.
What is claimed is:
1. An information processing method in a communication
system, comprising:
obtaining, by a communication device, an input sequence,
wherein the input sequence comprises a quantity B of
information bits, and B=z1;
transforming, by the communication device, the input
sequence into a quantity C of code blocks, wherein C
is an integer greater than or equal to 1; and
encoding, by the communication device, each of the C
code blocks individually, to obtain C encoded code
blocks;
wherein each of the C code blocks has a code block length
less than or equal to a maximum code block length of
Z bits;
wherein each of the C code blocks comprises a segment
of the input sequence and a quantity L of cyclic
redundancy check (CRC) bits corresponding to the
segment of the input sequence; and
wherein L is greater than or equal to 0.
2. The method according to claim 1, wherein the quantity
of code blocks C is determined by:

C-[BI(z-D)).

where [x] represents rounding number x to upper integer;

wherein at least one of the C code blocks comprises a
quantity K, of bits, K, is a combined length of the
segment of the input sequence and the L. CRC bits, and
K, is determined by:

Ky=[(B+C-L)/C].
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3. The method according to claim 2, wherein when
(B+C'L) is divisible by C, each of the C code blocks
comprises K; bits.

4. The method according to claim 2, wherein the code
block(s) comprising K bits further comprise(s) a quantity F5
of filler bit(s), F; is greater than 0, and

F3+K3=1,

wherein I; is a minimum value of code block lengths

greater than K; in a code block length set.

5. The method according to claim 2, wherein the code
block(s) comprising K bits further comprise(s) a quantity F5
of filler bit(s), F, is greater than 0, and

F3+K3=1,

wherein I; is a product of a lifting factor z and a value X;

wherein X is quantity of information-bit-columns in a
low-density parity-check (LDPC) base matrix for
encoding each of the code blocks; and

wherein the lifting factor z is a minimum value in lifting

factors greater than or equal to [K4/X].

6. The method according to claim 2, wherein the code
block(s) comprising K bits further comprise(s) a quantity F5
of filler bit(s), F; is greater than 0, and

F3+K3=1,

wherein I, is a product of a lifting factor z and a value X;

wherein X is quantity of information-bit-columns in a
low-density parity-check (LDPC) base matrix for
encoding each of the code blocks; and

wherein the lifting factor z is a minimum lifting factor that

makes I; meet [,=K,.

7. The method according to claim 4, wherein in the code
block(s) comprising K bits, the F; filler bit(s) is/are placed
after the L CRC bits.

8. The method according to claim 1, wherein the quantity
of code blocks C is determined by:

C-[BI(z-D)),

where [x] represents rounding number x to upper integer;
wherein when (B+C-L) is divisible by C, at least one of
the C code blocks comprises a quantity K; of bits, K,
is a combined length of the segment of the input
sequence and the [ CRC bits, and K is determined by:

K=(B+C-L)/C.

9. The method according to claim 1, wherein the quantity
of code blocks C is determined by:

C-[BI(z-D)),

where [x] represents rounding number x to upper integer;
wherein at least one of the C code blocks comprises a
quantity K, of bits, K, is a combined length of the
segment of the input sequence and the L. CRC bits, and
K, is determined by:
K&l(BrCL)/C),

where | x| represents rounding number x to lower integer.
10. The method according to claim 9, wherein the code
block(s) comprising K, bits further comprise(s) a quantity F,,
of filler bit(s), F, is greater than 0, and
Fy+Ky=I,,

wherein 1, is a minimum value of code block lengths greater
than K, in a code block length set.
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11. The method according to claim 9, wherein the code
block(s) comprising K, bits further comprise(s) a quantity F,,
of filler bit(s), F, is greater than 0, and

F+K,=1,,

wherein 1, is a product of a lifting factor z and a value X;
wherein X is quantity of information-bit-columns in a
low-density parity-check (LDPC) base matrix for
encoding each of the code blocks; and
wherein the lifting factor z is a minimum value in lifting
factors greater than or equal to [K,/X].
12. The method according to claim 9, wherein the code
block(s) comprising K, bits further comprise(s) a quantity F,
of filler bit(s), F, is greater than 0, and

F+K,=1,,

wherein 1, is a product of a lifting factor z and a value X;

wherein X is quantity of information-bit-columns in a
low-density parity-check (LDPC) base matrix for
encoding each of the code blocks; and

wherein the lifting factor z is a minimum lifting factor that

makes [, meet 1,2K,.

13. The method according to claim 1, wherein the code
block length equals to a product of a lifting factor z and a
quantity of information-bit-columns in a low-density parity-
check (LDPC) base matrix for encoding each of the code
blocks.

14. The method according to claim 1, wherein [.=24.

15. The method according to claim 1, wherein when B=Z,
C=l.

16. The method according to claim 1, wherein when B<Z,
C=1 and L=0.

17. An apparatus, comprising:

a memory configured to store program instructions; and

a processor coupled to the memory and configured to

execute the program instructions;

wherein, when executed by the processor, the program

instructions cause the apparatus to:
obtain an input sequence, wherein the input sequence
comprises a quantity B of information bits, and Bz1;

transform the input sequence into a quantity C of code
blocks, wherein C is an integer greater than or equal to
1; and

encode each of the C code blocks individually, to obtain
C encoded code blocks;

wherein each of the C code blocks has a code block length
less than or equal to a maximum code block length of
Z bits;

wherein each of the C code blocks comprises a segment
of the input sequence and a quantity L of cyclic
redundancy check (CRC) bits corresponding to the
segment of the input sequence; and

wherein L is greater than or equal to 0.

18. The apparatus according to claim 17, wherein the
quantity of code blocks C is determined by:

C-[BI(z-D)).

where [x] represents rounding number x to upper integer;

wherein at least one of the C code blocks comprises a
quantity K, of bits, K, is a combined length of the
segment of the input sequence and the L. CRC bits, and
K, is determined by:

Ky=[(B+C-L)/C].
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19. The apparatus according to claim 18, wherein when
(B+C'L) is divisible by C, each of the C code blocks
comprises K; bits.

20. The apparatus according to claim 18, wherein the code
block(s) comprising K bits further comprise(s) a quantity F5
of filler bit(s), F; is greater than 0, and

F3+K3=1,

wherein I, is a minimum value of code block lengths

greater than K; in a code block length set.

21. The apparatus according to claim 18, wherein the code
block(s) comprising K bits further comprise(s) a quantity F,
of filler bit(s), F; is greater than 0, and

F3+K3=1,

wherein I; is a product of a lifting factor z and a value X;

wherein X is quantity of information-bit-columns in a
low-density parity-check (LDPC) base matrix for
encoding each of the code blocks; and

wherein the lifting factor z is a minimum value in lifting

factors greater than or equal to [K4/X].

22. The apparatus according to claim 18, wherein the code
block(s) comprising K bits further comprise(s) a quantity F,
of filler bit(s), F; is greater than 0, and

F3+K3=1,

wherein I, is a product of a lifting factor z and a value X;

wherein X is quantity of information-bit-columns in a
low-density parity-check (LDPC) base matrix for
encoding each of the code blocks; and

wherein the lifting factor z is a minimum lifting factor that

makes [; meet 1;=K,.

23. The apparatus according to claim 20, wherein the code
block(s) comprising K bits, the F; filler bit(s) is/are placed
after the L CRC bits.

24. The apparatus according to claim 17, wherein the
quantity of code blocks C is determined by:

C=[BlI(z-L)],
wherein when (B+C-L) is divisible by C, at least one of
the C code blocks comprises a quantity K; of bits, K,

is a combined length of the segment of the input
sequence and the [ CRC bits, and K is determined by:

Ky=(B+C-L)/C.
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25. The apparatus according to claim 17, wherein the
quantity of code blocks C is determined by:

C-[BI(z-D)).

where [x] represents rounding number x to upper integer;

wherein at least one of the C code blocks comprises a
quantity K, of bits, K, is a combined length of the
segment of the input sequence and the L. CRC bits, and
K, is determined by:

K= (B+C-LyC],

where [x] represents rounding number x to lower integer.
26. The apparatus according to claim 25, wherein the code
block(s) comprising K, bits further comprise(s) a quantity F,,
of filler bit(s), F, is greater than 0, and
FKy=I,,

wherein I, is a minimum value of code block lengths

greater than K, in a code block length set.

27. The apparatus according to claim 25, wherein the code
block(s) comprising K, bits further comprise(s) a quantity F,,
of filler bit(s), F, is greater than 0, and

FK,=I,,

wherein 1, is a product of a lifting factor z and a value X;
wherein X is quantity of information-bit-columns in a
low-density parity-check (LDPC) base matrix for
encoding each of the code blocks; and
wherein the lifting factor z is a minimum value in lifting
factors greater than or equal to [K,/X].
28. The apparatus according to claim 25, wherein the code
block(s) comprising K, bits further comprise(s) a quantity F,,
of filler bit(s), F, is greater than 0, and

F+K,=1,,

wherein 1, is a product of a lifting factor z and a value X;

wherein X is quantity of information-bit-columns in a
low-density parity-check (LDPC) base matrix for
encoding each of the code blocks; and

wherein the lifting factor z is a minimum lifting factor that

makes I, meet [,=K,.

29. The apparatus according to claim 17, wherein the code
block length equals to a product of a lifting factor z and a
quantity of information-bit-columns in a low-density parity-
check (LDPC) base matrix for encoding each of the code
blocks.

30. The apparatus according to claim 17, wherein [.=24.

#* #* #* #* #*
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