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DATA SENDING METHOD, DATA RECEIVING METHOD, AND
COMMUNICATION APPARATUS

[0001] This application claims priority to Chinese Patent Application No. 202110576174.2,
filed with the China National Intellectual Property Administration on May 26, 2021 and entitled
"DATA SENDING METHOD, DATA RECEIVING METHOD, AND COMMUNICATION
APPARATUS", which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of wireless communication technologies, and more

specifically, to a data sending method, a data receiving method, and a communication apparatus.

BACKGROUND

[0003] An extended reality (extended reality, XR) service in new radio (new radio, NR)
realizes basic interaction between human and a virtual world. In the future, XR professional (XR
professional, XR pro), holography, and the like require immersive experience, which poses higher
requirements on cellular communication. An average access rate increases from current 120 Mbps
in 4K resolution to 2 Gbps in 16K resolution, and an interaction latency is further reduced from
current 20 ms to about 5 ms. It can be learned that the XR service has characteristics and
requirements of a low latency and a high rate.

[0004] In a current communication system, in a low-latency and high-rate XR service data
transmission process, a physical layer determines whether a transport block (transport block, TB)
is correct by using a cyclic redundancy check (cyclic redundancy check, CRC) code of the TB.
When a CRC error occurs on the TB, the system retransmits the TB or a code block group (code
block group, CBG).

[0005] However, retransmission of the TB or the CBG cannot be supported based on the low-
latency requirement. The TB is determined as an error and is discarded. However, discarding a
correct CB or CBG in the TB causes a loss of system performance. In this solution, it is difficult

to support the high-rate and low-latency requirement of the XR service.
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SUMMARY

[0006] This application provides a data sending method, a data receiving method, and a
communication apparatus, to help improve performance of a wireless communication system, for
example, improve a system throughput and reduce a latency.
[0007] According to a first aspect, a data sending method is provided, and may be applied to
a transmitting end in wireless communication, or may be applied to a chip or a chip system of the
transmitting end. For example, the method may be performed by a MAC layer of the transmitting
end. The method includes:

obtaining a position mapping relationship between N sub-PDUs included in a MAC
PDU and data parts of a plurality of code blocks CBs, where the plurality of CBs are obtained by
dividing a TB, and each of the plurality of CBs includes header information and a data part;
generating a data segment based on the position mapping relationship and the MAC PDU, where
the data segment includes the header information and the data parts of the plurality of CBs, the
data segment includes a plurality of sub-data segments, a quantity of the sub-data segments is
equal to a quantity of CBs obtained by dividing the TB, each sub-data segment corresponds to one
of the plurality of CBs obtained by dividing the TB, each sub-data segment includes a first part
and a second part, the first part is header information of a CB corresponding to the sub-data
segment, the second part is a data part of the CB corresponding to the sub-data segment, the second
part includes a part or all of one or more of the N sub-PDUs, and a sum of lengths of respective
second parts of the plurality of sub-data segments is equal to a length of the MAC PDU; and
sending the TB, where the TB carries the data segment.
[0008] The plurality of CBs include a first CB, header information of the first CB indicates a
position correspondence between a data part in the first CB and M sub-PDUs in the N sub-PDUs,
both N and M are integers, N>1, M>1, and M is less than or equal to N.
[0009] Herein, how the header information of the first CB indicates the position mapping
relationship between the data part of the first CB and the M sub-PDUs in the N sub-PDUs is
described in detail in the following specific embodiments.
[0010] In other words, the header information of the first CB indicates a position of the data
part of the first CB in the MAC PDU, or positions of the M sub-PDUs in the N sub-PDUs included
in the MAC PDU in the data part of the first CB. It may be understood that indication content of
the header information may vary with reference, but is essentially the same. According to the
indication content of the header information provided in this application, other equivalent
transformations that can be thought of by a person skilled in the art should also be considered as

disclosure of this application.
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[0011] It should be noted that the last CB in the plurality of CBs obtained by dividing the TB
includes header information, a data part, and a CRC code of the TB. In other words, the data part
of the last CB in the plurality of CBs does not include the CRC code of the TB. A CB other than
the last CB in the plurality of CBs includes header information and a data part.

[0012] In the technical solutions provided in this application, the transmitting end generates,
by obtaining the position mapping relationship between the N sub-PDUs included in the MAC
PDU and the plurality of CBs obtained by dividing the TB, the data segment including the plurality
of sub-data segments, where the quantity of sub-data segments is equal to the quantity of CBs
obtained by dividing the TB, each sub-data segment corresponds to one of the plurality of CBs
obtained by dividing the TB, and a first part of a sub-data segment is header information of a CB
corresponding to the sub-data segment, and a second part is a data part of the CB corresponding
to the sub-data segment. The transmitting end sends the TB that carries the data segment to a
receiving end. After receiving the TB, if the TB is incorrect, the receiving end performs CRC by
using a CB as a granularity, to obtain a correct CB. Further, the receiving end parses the correct
CB to obtain header information of the correct CB, and may obtain a position mapping relationship
between the correct CB and a sub-PDU based on an indication of the header information, so as to
obtain a complete sub-PDU from the correct CB based on the position mapping relationship. This
can implement obtaining of data at a granularity of a sub-PDU, and helps improve performance of
a wireless communication system, for example, improve a system throughput and reduce a latency.
For example, the technical solutions of this application are applicable to a service that requires a
high rate and a low latency, for example, an XR service.

[0013] With reference to the first aspect, in some implementations of the first aspect, the
obtaining a position mapping relationship between N sub-PDUs included in a MAC PDU and data
parts of a plurality of CBs obtained by dividing a TB includes: obtaining information about the
MAC PDU, where the information about the MAC PDU includes a quantity of sub-PDUs included
in the MAC PDU and a size of each sub-PDU; obtaining information about the TB, where the
information about the TB includes a size of the TB, a quantity of CBs obtained by dividing the TB,
and a size of each CB, and the size of each CB includes a length of the header information and a
length of the data part; and determining the position mapping relationship based on the information
about the MAC PDU and the information about the TB.

[0014] In this implementation, the transmitting end obtains the information about the MAC
PDU and the information about the TB, to determine the position mapping relationship between
the N sub-PDUs included in the MAC PDU and the data parts of the plurality of CBs obtained by
dividing the TB, and indicates the position mapping relationship to the receiving end by using the

header information. After receiving the TB, if the TB is incorrect, the receiving end performs CRC
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by using a CB as a granularity, to obtain a correct CB. Further, the receiving end parses the correct
CB to obtain header information of the correct CB, and may obtain a position mapping relationship
between the correct CB and a sub-PDU based on an indication of the header information, so as to
obtain a complete sub-PDU from the correct CB based on the position mapping relationship. This
can implement obtaining of data at a granularity of a sub-PDU, and helps improve performance of
a wireless communication system, for example, improve a system throughput and reduce a latency.
[0015] With reference to the first aspect, in some implementations of the first aspect, one of
the N sub-PDUs corresponds to a part or all of one or more NC data packets.
[0016] In this implementation, the MAC PDU includes N sub-PDUs, and one sub-PDU may
correspond to a part or all of one or more NC data packets. Therefore, the receiving end can deliver
a correct NC data packet in the MAC PDU to an upper layer, so as to support fault tolerance
delivery of an NC data packet in a sub-PDU, and improve fault tolerance performance of the
communication system.
[0017] With reference to the first aspect, in some implementations of the first aspect, the
plurality of CBs are obtained by dividing the TB plus a CRC code, and the sending the TB includes:
The MAC layer of the transmitting end sends the TB to a physical layer; the physical layer adds
the CRC code to an end of the TB; and the physical layer sends the TB and the CRC code.
[0018] It should be understood that the plurality of CBs are obtained by dividing the TB plus
the CRC code. Therefore, the last CB in the plurality of CBs includes the CRC code of the TB.
[0019] According to a second aspect, a data sending method is provided, and may be applied
to a transmitting end in wireless communication, or may be applied to a chip or a chip system of
the transmitting end. For example, the method may be performed by a physical layer (physical
layer, or referred to as a PHY layer) of the transmitting end. The method includes:

obtaining a position mapping relationship between N sub-PDUs included in a MAC
PDU carried by a first TB and data parts of a plurality of CBs, where the plurality of CBs are
obtained by dividing a second TB, and each of the plurality of CBs includes header information
and a data part; generating the second TB based on the position mapping relationship and the first
TB; and sending the second TB.
[0020] The plurality of CBs include a first CB, header information of the first CB indicates a
position correspondence between a data part in the first CB and M sub-PDUs in the N sub-PDUs,
both N and M are integers, N>1, M>1, and M is less than or equal to N.
[0021] In the technical solution provided in this application, the transmitting end generates the
second TB by obtaining the position mapping relationship between the N sub-PDUs included in
the MAC PDU carried in the first TB and the plurality of CBs obtained by dividing the second TB,

where each of the plurality of CBs obtained by dividing the second TB includes header information
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and a data part. Header information of a CB indicates a position mapping relationship between a
data part of the CB and M sub-PDUs in the N sub-PDUs. The transmitting end sends the second
TB to a receiving end. After receiving the second TB, if the second TB is incorrect, the receiving
end performs, one by one by using a CB as a granularity, CRC on the plurality of CBs obtained by
dividing the second TB, to obtain a correct CB in the plurality of CBs. Further, the receiving end
parses the correct CB to obtain header information of the correct CB, and may obtain a position
mapping relationship between the correct CB and a sub-PDU based on an indication of the header
information, so as to obtain a complete sub-PDU from the correct CB based on the position
mapping relationship. This can implement obtaining of data at a granularity of a sub-PDU, and
helps improve performance of a wireless communication system, for example, improve a system
throughput and reduce a latency. For example, the technical solutions of this application are
applicable to a service that requires a high rate and a low latency, for example, an XR service.
[0022] With reference to the second aspect, in some implementations of the second aspect, the
obtaining a position mapping relationship between N sub-PDUs included in a MAC PDU carried
by a first TB and data parts of a plurality of CBs includes: obtaining information about the MAC
PDU, where the information about the MAC PDU includes a quantity of sub-PDUs included in
the MAC PDU and a size of each sub-PDU; obtaining information about the second TB, where
the information about the second TB includes a size of the second TB, a quantity of CBs obtained
by dividing the second TB, and a size of each CB, and the size of each CB includes a length of the
header information and a length of the data part; and determining the position mapping relationship
based on the information about the MAC PDU and the information about the second TB.

[0023] In this implementation, the transmitting end obtains the information about the MAC
PDU and the information about the second TB, to determine the position mapping relationship
between the N sub-PDUs included in the MAC PDU and the data parts of the plurality of CBs
obtained by dividing the second TB, and indicates the position mapping relationship to the
receiving end by using the header information, so that when an error occurs in the TB received by
the receiving end from the transmitting end, the receiving end can perform CRC at a granularity
of a CB, to obtain a correct CB. Further, the receiving end parses the correct CB to obtain header
information of the correct CB, and may obtain a position mapping relationship between the correct
CB and a sub-PDU based on an indication of the header information, so as to obtain a complete
sub-PDU from the correct CB based on the position mapping relationship. This can implement
obtaining of data at a granularity of a sub-PDU, and helps improve performance of a wireless
communication system, for example, improve a system throughput and reduce a latency.

[0024] With reference to the second aspect, in some implementations of the second aspect, the

obtaining information about the MAC PDU includes: A physical layer of the transmitting end
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receives the MAC PDU from a MAC layer, where the MAC PDU includes the N sub-PDUs, and
each sub-PDU includes one MAC sub-header; and the physical layer parses the MAC sub-headers
of the N sub-PDUs to obtain length information of the N sub-PDUs. Alternatively, the obtaining
information about the MAC PDU includes: The physical layer of the transmitting end receives
indication information from the MAC layer, where the indication information indicates the
information about the MAC PDU.
[0025] In this implementation, the physical layer of the transmitting end parses the MAC sub-
headers of the N sub-PDUs included in the MAC PDU from the MAC layer, to obtain information,
for example, length information, about a sub-PDU corresponding to each MAC sub-header.
Alternatively, the MAC layer of the transmitting end indicates, to the PHY layer, information about
the N sub-PDUs included in the MAC PDU. After obtaining the information about the N sub-
PDUs included in the MAC PDU, the PHY layer may determine, with reference to a known policy
of dividing a TB into CBs, a position mapping relationship between a plurality of CBs obtained
by dividing the TB and the N sub-PDUs, and indicate the position mapping relationship to the
receiving end by using header information of each CB. Therefore, the receiving end may obtain
the position mapping relationship by parsing the header information, so as to obtain a complete
sub-PDU from a correct CB when the TB is incorrect, to improve performance of a communication
system, for example, improve resource utilization and improve a throughput of the communication
system.
[0026] According to a third aspect, a data receiving method is provided, and may be applied
to a receiving end in wireless communication, or may be applied to a chip or a chip system of the
receiving end. Herein, the receiving end is used as an example for description. The method
includes:

the receiving end receives a TB from a transmitting end, where there is a position
mapping relationship between data parts of a plurality of CBs obtained by dividing the TB and N
sub-PDUs included in a corresponding MAC PDU, N>1, and N is an integer; where

the plurality of CBs include a first CB, and header information of the first CB indicates
a position of a data part of the first CB in the MAC PDU, or the header information of the first CB
indicates a position correspondence between the data part of the first CB and M sub-PDUs in the
N sub-PDUs, M>1, M is an integer, and M is less than or equal to N; and

the receiving end obtains one or more complete sub-PDUs of the MAC PDU based on
the position mapping relationship.
[0027] In the technical solutions provided in this application, after receiving the TB from the
transmitting end, if the TB is incorrect, the receiving end performs CRC on the plurality of CBs

obtained by dividing the TB, to obtain the correct CB in the plurality of CBs. Further, the receiving
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end parses the correct CB to obtain the header information of the correct CB. Because the header
information of the CB indicates a position mapping relationship between the CB and a sub-PDU
included in the MAC PDU, the receiving end may obtain the position mapping relationship
between the correct CB and the sub-PDU based on an indication of the header information of the
correct CB, so as to obtain a complete sub-PDU from the correct CB based on the position mapping
relationship. This can implement obtaining of data at a granularity of a sub-PDU, and help improve
performance of a wireless communication system, for example, improve a system throughput and
reduce a latency. For example, the technical solutions of this application are applicable to a service
that requires a high rate and a low latency, for example, an XR service.

[0028] With reference to the third aspect, in some implementations of the third aspect, before
the obtaining one or more complete sub-PDUs of the MAC PDU based on the position mapping
relationship, the method further includes: performing CRC on the TB; and determining that CRC
on the TB fails.

[0029] For example, after receiving the TB from the transmitting end, the receiving end first
performs CRC on the TB, when the TB is incorrect, performs CRC on the plurality of CBs obtained
by dividing the TB, to determine a correct CB, and obtains a complete sub-PDU from the correct
CB, to implement data delivery at a sub-PDU granularity, thereby improving fault tolerance
performance of a system.

[0030] With reference to the third aspect, in some implementations of the third aspect, the
obtaining one or more complete sub-PDUs of the MAC PDU based on the position mapping
relationship includes: performing CRC on the plurality of CBs to obtain a correct CB in the
plurality of CBs; parsing header information of the correct CB to obtain a local position mapping
relationship between the correct CB and a sub-PDU that has a position correspondence with a data
part of the correct CB; and obtaining a complete sub-PDU in the correct CB based on the local
position mapping relationship.

[0031] The receiving end performs CRC on the TB received from the transmitting end. When
the TB is incorrect, the receiving end performs CRC on the plurality of CBs obtained by dividing
the TB at a granularity of a CB, to obtain a correct CB. Further, because the CB includes header
information, each CB includes header information, and the header information indicates a position
mapping relationship between the CB and the N sub-PDUs included in the MAC PDU, the
receiving end may obtain a position mapping relationship between the correct CB and a sub-PDU
by parsing the header information of the correct CB, so as to obtain a complete sub-PDU in the
correct CB, thereby implementing data delivery at a sub-PDU granularity and improving fault
tolerance performance of the system.

[0032] With reference to the third aspect, in some implementations of the third aspect, the
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correct CB includes the first CB, the first CB includes a part of a first sub-PDU, a remaining part
of the first sub-PDU and a second CB after the first CB have a position correspondence, the second
CB is an incorrect CB, and the part of the first sub-PDU includes a start position of the first sub-
PDU and a complete sub-header of the first sub-PDU.
[0033] The parsing header information of the correct CB to obtain a local position mapping
relationship includes:

parsing the header information of the first CB, to obtain a position mapping relationship
and length information of the first sub-PDU; reading the complete first sub-PDU based on the
position mapping relationship of the first sub-PDU and the length information, and performing
CRC on the complete first sub-PDU; and if CRC on the complete first sub-PDU is correct,
obtaining the complete first sub-PDU.
[0034] In this implementation, the header information of the first CB indicates the position
mapping relationship between the first sub-PDU and the data part of the first CB. The receiving
end parses the header information of the first CB, to obtain a position of the start position of the
first sub-PDU in the first CB (that is, the position mapping relationship of the first sub-PDU), and
obtains the complete sub-header of the first sub-PDU from the first CB. The length information of
the first sub-PDU, length information of the CRC of the first sub-PDU, and the like are obtained
by using the complete sub-header of the first sub-PDU. Further, the receiving end may read the
complete first sub-PDU from the first CB, and perform CRC on the complete first sub-PDU. If the
CRC succeeds, the complete first sub-PDU is obtained.
[0035] In addition, in another possible case, the first CB includes a start position of the first
sub-PDU, but the first CB includes only a part of the sub-header of the first sub-PDU In other
words, the first CB includes an incomplete sub-header of the first sub-PDU, and the other part of
the sub-header of the first sub-PDU is included in the second CB after the first CB. In this case,
when the first CB is correct, the receiving end further needs to determine whether the second CB
is correct. If CRC on the second CB succeeds, the header information of the first CB and header
information of the second CB are combined to obtain the complete sub-header of the first sub-
PDU through parsing.
[0036] However, if the CRC on the second CB fails, the receiving end cannot obtain the
complete sub-header of the first sub-PDU. In this case, it is considered that the first CB does not
include a sub-header of a sub-PDU. Therefore, the receiving end cannot identify and obtain the
complete first sub-PDU.
[0037] With reference to the first aspect to the third aspect, in the methods of the first aspect
to the third aspect or any implementation of the first aspect to the third aspect, the data part of the
first CB includes start positions of Q sub-PDUs in the M sub-PDUs, the header information of the
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first CB indicates a position, in the data part of the first CB, of a start position of a sub-PDU that
is in the Q sub-PDUs and whose start position is closest to a start position of the first CB, where
1<Q<M, and Q is an integer.

[0038] Alternatively, the data part of the first CB does not include a start position of any sub-
PDU, and the header information of the first CB indicates that the first CB does not include a start
position of a sub-PDU.

[0039] It should be noted that, when the data part of the first CB includes the start positions of
the Q sub-PDUs, for example, the header information of the first CB may indicate an offset,
relative to the start position of the data part of the first CB, of a start position of a sub-PDU that is
in the Q sub-PDUs and that is closest to the start position of the first CB. Particularly, the offset
value includes 0. For example, if the offset is represented by using an 8-bit offset field, when a
value of the offset field is an all-0 sequence, it indicates that a start position of the 1% sub-PDU in
the Q sub-PDUs coincides with the start position of the data part of the first CB.

[0040] When the data part of the first CB has a position correspondence with only one sub-
PDU (that is, M=1), and the data part of the first CB does not include a start position of the sub-
PDU (that is, Q=0), the header information of the first CB indicates that the first CB does not
include a start position of a sub-PDU.

[0041] With reference to the first aspect to the third aspect, in the methods of the first aspect
to the third aspect or any implementation of the first aspect to the third aspect, the header
information of the first CB includes a flag field and an offset field, the flag field has a first value
and a second value, the first value indicates that the first CB includes a start position of a sub-PDU,
and the second value indicates that the first CB does not include a start position of a sub-PDU.
[0042] When the flag field is the first value, the offset field included in the header information
of the first CB indicates an offset, relative to a start position of the data part of the first CB, of a
start position of a sub-PDU that is in the sub-PDUs whose start positions fall within the first CB
and that is closest to the start position of the first CB.

[0043] When the flag field is the second value, the offset field included in the header
information of the first CB is an invalid field. The invalid field may not be parsed by the receiving
end. Alternatively, the offset field may be an invalid value.

[0044] Alternatively, in this embodiment of this application, a start position of a sub-PDU is
sometimes described as a start bit of the sub-PDU. It may be understood that the start position may
also be a start byte, or another start data unit that may represent the start position. This is not
limited herein.

[0045] With reference to the first aspect to the third aspect, in the methods of the first aspect

to the third aspect or any implementation of the first aspect to the third aspect, the header
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information of the first CB includes an offset field, and the offset field has a valid value and an
invalid value.

[0046] When the offset field is the valid value, the valid value indicates that the first CB
includes a start position of a sub-PDU, and the valid value indicates an offset, relative to a start
position of the data part of the first CB, of a start position of a sub-PDU that is in the sub-PDUs
whose start positions fall within the first CB and that is closest to the start position of the first CB.
[0047] When the offset field is the invalid value, the invalid value indicates that the first CB
does not include a start position of a sub-PDU, and the invalid value indicates an invalid offset.
[0048] In the foregoing two implementations, the header information of the CB includes the
flag field and the offset field, or the header information includes the offset field. The two fields or
one field may be used to indicate a position mapping relationship between a CB and a sub-PDU.
In this way, when a TB is incorrect, the receiving end can perform CRC at a granularity of a CB,
obtain a complete sub-PDU from a correct CB, and implement data delivery at a granularity of a
sub-PDU, thereby improving fault tolerance performance of a communication system.

[0049] In addition, in this implementation, the header information may indicate the position
mapping relationship by using only a small quantity of fields (for example, one field or two fields),
so that indication overheads can be reduced.

[0050] With reference to the first aspect to the third aspect, in the methods of the first aspect
to the third aspect or any implementation of the first aspect to the third aspect, the header
information of the first CB includes an end position field and a length field, where the end position
field indicates a position of an end position of the data part in the first CB in a corresponding sub-
PDU, and the length field indicates a length of the sub-PDU in which the end position of the data
part in the first CB is located. For example, the end position field indicates a remaining length of
the sub-PDU in which the end position of the data part of the first CB is located.

[0051] Optionally, the remaining length of the sub-PDU in which the end position of the data
part of the first CB is located is not limited to a specific unit of length. For example, the remaining
length may be a quantity of remaining bits or a quantity of remaining bytes (byte) of the sub-PDU
in which the end position is located, or may be another unit.

[0052] In this implementation, the header information of the CB includes the end position field
and the length field, and the two fields may indicate a position mapping relationship between the
CB and a sub-PDU. This can support a receiving end in obtaining a complete sub-PDU from a
correct CB when a TB is incorrect, and implement data delivery at a sub-PDU granularity, thereby
improving fault tolerance performance of a communication system. In addition, in this
implementation, indication overheads of the header information can be reduced.

[0053] With reference to the first aspect to the third aspect, in the methods of the first aspect
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to the third aspect or any implementation of the first aspect to the third aspect, the header
information of the first CB includes a start position field and a length field, the start position field
indicates a position of a start position of the data part of the first CB in a corresponding sub-PDU,
and the length field indicates a length of the sub-PDU in which the start position of the data part
of the first CB is located.

[0054] For example, the start position field specifically indicates a length between the position
of the start position of the data part in the first CB in the corresponding sub-PDU and a start
position of the sub-PDU.

[0055] Optionally, a length between a position of a start position of a data part in a CB in a
corresponding sub-PDU and a start position of the sub-PDU is not limited to a unit of length. For
example, the length may be represented by a quantity of bits, or may be represented by a quantity
of bytes.

[0056] In this implementation, the header information of the CB includes the start position
field and the length field. The two fields may indicate a position mapping relationship between the
CB and a sub-PDU, so that the receiving end can obtain a complete sub-PDU from a correct CB
when a TB is incorrect, thereby implementing data delivery at a sub-PDU granularity, and
improving fault tolerance performance of a communication system. In addition, in this
implementation, indication overheads of the header information can be reduced.

[0057] According to a fourth aspect, a communication apparatus is provided, including a
function of implementing the method in any one of the first aspect or the possible implementations
of the first aspect, or a function of implementing the method in any one of the second aspect or the
possible implementations of the second aspect. The function may be implemented by hardware, or
may be implemented by hardware executing corresponding software. The hardware or the software
includes one or more units corresponding to the foregoing functions.

[0058] Optionally, in an example, the communication apparatus according to the fourth aspect
includes:

a receiving unit, configured to obtain a position mapping relationship between N sub-
PDUs included in a MAC PDU and data parts of a plurality of CBs, where the plurality of CBs are
obtained by dividing a TB, and each of the plurality of CBs includes header information and a data
part;

a processing unit, configured to generate a data segment based on the position mapping
relationship and the MAC PDU, where the data segment includes the header information and the
data parts of the plurality of CBs, the data segment includes a plurality of sub-data segments, a
quantity of the sub-data segments is equal to a quantity of CBs obtained by dividing the TB, each
sub-data segment corresponds to one of the plurality of CBs obtained by dividing the TB, each
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sub-data segment includes a first part and a second part, the first part is header information of a
CB corresponding to the sub-data segment, the second part is a data part of the CB corresponding
to the sub-data segment, the second part includes a part or all of one or more of the N sub-PDUs,
and a sum of lengths of respective second parts of the plurality of sub-data segments is equal to a
length of the MAC PDU; and

a sending unit, configured to send the TB, where the TB carries the data segment.
[0059] The plurality of CBs include a first CB, header information of the first CB indicates a
position correspondence between a data part in the first CB and M sub-PDUs in the N sub-PDUs,
both N and M are integers, N>1, M>1, and M is less than or equal to N.
[0060] In an implementation, the processing unit is specifically configured to:

obtain information about the MAC PDU, where the information about the MAC PDU
includes a quantity of sub-PDUs included in the MAC PDU and a size of each sub-PDU;

obtain information about the TB, where the information about the TB includes a size
of the TB, a quantity of CBs obtained by dividing the TB, and a size of each CB, and the size of
each CB includes a length of the header information and a length of the data part; and

determine the position mapping relationship based on the information about the MAC
PDU and the information about the TB.
[0061] In an implementation, one of the N sub-PDUs corresponds to a part or all of one or
more network coding NC data packets.
[0062] In an implementation, the plurality of CBs are obtained by dividing the TB plus a CRC
code, and the sending unit is further configured to send the TB to a physical layer through a MAC
layer.
[0063] The processing unit is further configured to add a CRC code to the end of the TB by
using the physical layer.
[0064] The sending unit is further configured to send the TB and the CRC code through the
physical layer.
[0065] Optionally, in another example, the communication apparatus according to the fourth
aspect includes:

a receiving unit, configured to obtain a position mapping relationship between N sub-
PDUs included in a MAC PDU carried by a first TB and data parts of a plurality of CBs, where
the plurality of CBs are obtained by dividing a second TB, and each of the plurality of CBs includes
header information and a data part;

a processing unit, configured to generate the second TB based on the position mapping
relationship and the first TB; and

a sending unit, configured to send the second TB.
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[0066] The plurality of CBs include a first CB, header information of the first CB indicates a
position correspondence between a data part in the first CB and M sub-PDUs in the N sub-PDU,
both N and M are integers, N>1, M>1, and M is less than or equal to N.

[0067] In an implementation, the processing unit is specifically configured to:

obtain information about the MAC PDU, where the information about the MAC PDU
includes a quantity of sub-PDUs included in the MAC PDU and a size of each sub-PDU;

obtain information about the second TB, where the information about the second TB
includes a size of the second TB, a quantity of CBs obtained by dividing the second TB, and a size
of each CB, and the size of each CB includes a length of the header information and a length of
the data part; and

determine the position mapping relationship based on the information about the MAC
PDU and the information about the second TB.

[0068] In an implementation, the receiving unit is specifically configured to receive the MAC
PDU from a MAC layer through a physical layer, where the MAC PDU includes the N sub-PDUs,
and each sub-PDU includes one MAC sub-header.

[0069] The processing unit is specifically configured to parse the MAC sub-headers of the N
sub-PDUs by using the physical layer to obtain length information of the N sub-PDUs.

[0070] Alternatively, the receiving unit is specifically configured to receive indication
information from the MAC layer through the physical layer, where the indication information
indicates the information about the MAC PDU.

[0071] According to a fifth aspect, a communication apparatus is provided, including a
function of implementing the method in any one of the third aspect or the possible implementations
of the third aspect. The function may be implemented by hardware, or may be implemented by
hardware executing corresponding software. The hardware or the software includes one or more
units corresponding to the foregoing functions.

[0072] Optionally, in an example, the communication apparatus according to the fifth aspect
includes:

a receiving unit, configured to receive a TB from a transmitting end, where there is a
position mapping relationship between data parts in a plurality of CBs obtained by dividing the
TB and N sub-PDUs included in a MAC PDU, N>1, and N is an integer; where

the plurality of CBs include a first CB, header information of the first CB indicates a
position correspondence between a data part in the first CB and M sub-PDUs in the N sub-PDUs,
M>1, M is an integer, and M is less than or equal to N; and

a processing unit, configured to obtain one or more complete sub-PDUs of the MAC

PDU based on the position mapping relationship.
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[0073] In an implementation, the processing unit is further configured to:

perform CRC on the TB; and

determine that the CRC on the TB fails.
[0074] In an implementation, the processing unit is specifically configured to:

perform CRC on the plurality of CBs to obtain a correct CB in the plurality of CBs;

parse header information of the correct CB to obtain a local position mapping
relationship between the correct CB and a sub-PDU that has a position correspondence with a data
part of the correct CB; and

obtain a complete sub-PDU in the correct CB based on the local position mapping
relationship.
[0075] In an implementation, the correct CB includes a first CB, the first CB includes a part
of a first sub-PDU, a remaining part of the first sub-PDU and a second CB after the first CB have
a position correspondence, the second CB is an incorrect CB, and the part of the first sub-PDU
includes a start position of the first sub-PDU and a complete sub-header of the first sub-PDU.
[0076] The processing unit is specifically configured to:

parse the header information of the first CB to obtain the sub-header of the first sub-
PDU and a position mapping relationship of the first sub-PDU, where the sub-header of the first
sub-PDU includes length information of the first sub-PDU;

read the complete first sub-PDU based on the position mapping relationship of the first
sub-PDU and the length information, and perform CRC on the complete first sub-PDU; and

obtain the complete first sub-PDU if the CRC on the complete first sub-PDU succeeds.
[0077] In an implementation, the data part of the first CB includes start positions of Q sub-
PDUs in the M sub-PDUs, the header information of the first CB indicates a position, in the data
part of the first CB, of a start position of a sub-PDU that is in the Q sub-PDUs and whose start
position is closest to a start position of the first CB, 1<Q<M, and Q is an integer.
[0078] Alternatively, the data part of the first CB does not include a start position of any sub-
PDU, and the header information of the first CB indicates that the first CB does not include a start
position of a sub-PDU.
[0079] In an implementation, the header information of the first CB includes a flag field and
an offset field, the flag field has a first value and a second value, the first value indicates that the
first CB includes a start position of a sub-PDU, and the second value indicates that the first CB
does not include a start position of a sub-PDU.
[0080] When the flag field is the first value, the offset field included in the header information
of the first CB indicates an offset, relative to a start position of the data part of the first CB, of a
start position of a sub-PDU that is in the sub-PDUs whose start positions fall within the first CB
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and that is closest to the start position of the first CB.

[0081] When the flag field is the second value, the offset field included in the header
information of the first CB is an invalid field. The invalid field may not be parsed by the receiving
end.

[0082] In an implementation, the header information of the first CB includes an offset field,
and the offset field has a valid value and an invalid value.

[0083] When the offset field is the valid value, the valid value indicates that the first CB
includes a start position of a sub-PDU, and the valid value indicates an offset, relative to a start
position of the data part of the first CB, of a start position of a sub-PDU that is in the sub-PDUs
whose start positions fall within the first CB and that is closest to the start position of the first CB.
[0084] When the offset field is the invalid value, the invalid value indicates that the first CB
does not include a start position of a sub-PDU, and the invalid value indicates an invalid offset.
[0085] According to a sixth aspect, a communication apparatus is provided, including a
processor and a memory. Optionally, the apparatus may further include a transceiver. The memory
is configured to store a computer program, and the processor is configured to invoke and run the
computer program stored in the memory, and control the transceiver to receive and send signals,
so that the communication apparatus performs the method according to any one of the first aspect
or the possible implementations of the first aspect, or the communication apparatus performs the

method according to any one of the second aspect or the possible implementations of the second

aspect.
[0086] For example, the communication apparatus is a transmitting end in wireless
communication.

[0087] According to a seventh aspect, a communication apparatus is provided, including a
processor and a memory. Optionally, the apparatus may further include a transceiver. The memory
is configured to store a computer program. The processor is configured to: invoke and run the
computer program stored in the memory, and control the transceiver to receive and send signals,
so that the communication apparatus performs the method in any one of the third aspect or the
possible implementations of the third aspect.

[0088] For example, the communication apparatus is a receiving end in wireless
communication.

[0089] According to an eighth aspect, a communication apparatus is provided, including a
processor and a communication interface, where the communication interface is configured to
receive data and/or information, and transmit the received data and/or information to the processor,
the processor processes the data and/or information, and the communication interface is further

configured to output data and/or information processed by the processor, so that the method in any
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one of the first aspect or the possible implementations of the first aspect is performed, or the
method in any one of the second aspect or the possible implementations of the second aspect is
performed.

[0090] According to a ninth aspect, a communication apparatus is provided, including a
processor and a communication interface. The communication interface is configured to receive
(or referred to as input) data and/or information, and transmit the received data and/or information
to the processor. The processor processes the data and/or information. The communication
interface is further configured to output data and/or information processed by the processor, so that
the method in any one of the third aspect or the possible implementations of the third aspect is
performed.

[0091] According to a tenth aspect, this application provides a computer-readable storage
medium. The computer-readable storage medium stores computer instructions. When the
computer instructions are run on a computer, the method according to any one of the first aspect
or the possible implementations of the first aspect is performed, or the method according to any
one of the second aspect or the possible implementations of the second aspect is performed.
[0092] According to an eleventh aspect, this application provides a computer-readable storage
medium. The computer-readable storage medium stores computer instructions. When the
computer instructions are run on a computer, the method according to any one of the third aspect
or the possible implementations of the third aspect is performed.

[0093] According to a twelfth aspect, this application provides a computer program product.
The computer program product includes computer program code. When the computer program
code is run on a computer, the method according to any one of the first aspect or the possible
implementations of the first aspect is performed, or the method according to any one of the second
aspect or the possible implementations of the second aspect is performed.

[0094] According to a thirteenth aspect, this application provides a computer program product.
The computer program product includes computer program code. When the computer program
code is run on a computer, the method according to any one of the third aspect or the possible
implementations of the third aspect is performed.

[0095] According to a fourteenth aspect, a wireless communication system is provided,
including the communication apparatus according to the fourth aspect, the sixth aspect, or the
eighth aspect, and/or the communication apparatus according to the fifth aspect, the seventh aspect,

or the ninth aspect.
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BRIEF DESCRIPTION OF DRAWINGS

[0096] FIG. 1 is a schematic diagram of a scenario of a communication system applicable to
this application;

[0097] FIG. 2 is a schematic flowchart of a data sending method according to this application;
[0098] FIG. 3 is a schematic diagram of a process of generating a data segment by a MAC
layer;

[0099] FIG. 4 is another schematic flowchart of a data sending method according to this
application;

[00100] FIG. 5 is a schematic diagram of a processing process of a transmitting end;

[00101] FIG. 6 is another schematic diagram of a processing process of a transmitting end;
[00102] FIG. 7 is a design solution of header information;

[00103] FIG. 8 is an example of a position mapping relationship between CBs and sub-PDUSs;
[00104] FIG. 9 is another design solution of header information;

[00105] FIG. 10 is still another design solution of header information;

[00106] FIG. 11 is a procedure of receiving data by a receiving end according to this application;
[00107] FIG. 12 is a schematic diagram of a data delivery solution of a receiving end according
to this application;

[00108] FIG. 13 is an example of a data delivery solution of a receiving end according to this
application;

[00109] FIG. 14 is a schematic diagram of another data delivery solution of a receiving end
according to this application;

[00110] FIG. 15 is an example of a position mapping relationship between CBs and sub-PDUSs;
[00111] FIG. 16 is an example of another data delivery solution of a receiving end according to
this application;

[00112] FIG. 17 is an example of a CRC-based blind detection solution of combining header
information indications at a receiving end according to this application;

[00113] FIG. 18 is an example of a position mapping relationship between CBGs and sub-PDUs
according to this application;

[00114] FIG. 19 is an example in which a receiving end delivers data based on a position
mapping relationship between CBGs and sub-PDUs;

[00115] FIG. 20 is a schematic block diagram of a communication apparatus according to this
application;

[00116] FIG. 21 is a schematic block diagram of another communication apparatus according

to this application;
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[00117] FIG. 22 is a schematic diagram of a structure of a communication apparatus according
to this application; and
[00118] FIG. 23 is a schematic diagram of a structure of another communication apparatus

according to this application.

DESCRIPTION OF EMBODIMENTS

[00119] The following describes technical solutions of embodiments in this application with
reference to accompanying drawings.

[00120] The technical solutions in the embodiments of this application may be applied to
various communication systems, including but not limited to the 5th generation (the 5th generation,
5G) system or a new radio (new radio, NR) system, a long term evolution (long term evolution,
LTE) system, an LTE frequency division duplex (frequency division duplex, FDD) system, an LTE
time division duplex (time division duplex, TDD) system, and the like. The technical solutions
provided in this application may be further applied to a future communication system, for example,
a sixth generation mobile communication system. In addition, the technical solutions may be
further applied to a device to device (device to device, D2D) communication system, a vehicle-to-
everything (vehicle-to-everything, V2X) communication system, a machine to machine (machine
to machine, M2M) communication system, a machine type communication (machine type
communication, MTC) system, an internet of things (internet of things, [oT) communication
system, another communication system, and the like.

[00121] A communication system applicable to this application may include one or more
transmitting ends and one or more receiving ends. Optionally, one of the transmitting end and the
receiving end may be a terminal device, and the other may be a network device.

[00122] For example, the terminal device may also be referred to as user equipment (user
equipment, UE), an access terminal, a subscriber unit, a subscriber station, a mobile console, a
mobile station (mobile station, MS), a mobile terminal (mobile terminal, MT), a remote station, a
remote terminal, a mobile device, a user terminal, a terminal, a wireless communication device, a
user agent, or a user apparatus. The terminal device in the embodiments of this application may be
a device that provides a user with voice and/or data connectivity, and may be configured to connect
a person, an object, and a machine, for example, a handheld device or a vehicle-mounted device
with a wireless connection function. The terminal device in the embodiments of this application
may be a mobile phone (mobile phone), a tablet computer (Pad), a notebook computer, a palmtop
computer, a mobile internet device (mobile internet device, MID), a wearable device, a virtual

reality (virtual reality, VR) device, an augmented reality (augmented reality, AR) device, a wireless
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terminal in industrial control (industrial control), a wireless terminal in self driving (self driving),
a wireless terminal in remote surgery (remote medical surgery), a wireless terminal in a smart grid
(smart grid), a wireless terminal in transportation safety (transportation safety), a wireless terminal
in a smart city (smart city), a wireless terminal in a smart home (smart home), or the like.
Optionally, the UE may act as a base station. For example, the UE may act as a scheduling entity
that provides sidelink signals between UEs in V2X, D2D, or the like.

[00123] In the embodiments of this application, an apparatus configured to implement a
function of a terminal may be a terminal, or may be an apparatus, for example, a chip system or a
chip, that can support the terminal in implementing the function. The apparatus may be installed
in the terminal. In embodiments of this application, the chip system may include a chip, or may
include a chip and another discrete component.

[00124] For example, the network device may be a device having a wireless transceiver function.
The network device may be a device providing a wireless communication function service, and is
usually located on a network side, including but not limited to a next generation base station
(gNodeB, gNB) in the 5th generation (5th generation, 5G) communication system, a base station
in the 6th generation (6th generation, 6G) mobile communication system, a base station in a future
mobile communication system, an access node in a wireless fidelity (wireless fidelity, Wi-Fi)
system, an evolved nodeB (evolved nodeB, eNB) in a long term evolution (long term evolution,
LTE) system, a radio network controller (radio network controller, RNC), a nodeB (nodeB, NB),
a base station controller (base station controller, BSC), a home base station (for example, a home
evolved NodeB, or a home NodeB, HNB), a baseband unit (baseband unit, BBU), a transmission
reception point (transmission reception point, TRP), a transmitting point (transmitting point, TP),
a base transceiver station (base transceiver station, BTS), or the like. In a network structure, the
network device may include a centralized unit (centralized unit, CU) node, a distributed unit
(distributed unit, DU) node, a RAN device including a CU node and a DU node, or a RAN device
including a control plane CU node, a user plane CU node, and a DU node. Alternatively, the
network device may be a radio controller in a cloud radio access network (cloud radio access
network, CRAN) scenario, a relay station, a vehicle-mounted device, a wearable device, or the
like. In addition, the base station may be a macro base station, a micro base station, a relay node,
a donor node, or a combination thereof. The base station may be a communication module, a
modem, or a chip that is disposed in the foregoing device or apparatus. The base station may
alternatively be a mobile switching center, a device that bears a base station function in D2D, V2X,
and M2M communication, a network side device in a 6G network, a device that bears a base station
function in a future communication system, or the like. The base station may support networks of

a same access technology or different access technologies. This is not limited.
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[00125] In the embodiments of this application, an apparatus configured to implement network
device functions may be a network device, or may be an apparatus that can support the network
device in implementing the functions, for example, a chip system or a chip. The apparatus may be
installed in the network device. In this embodiment of this application, the chip system may include
a chip, or may include a chip and another discrete component.

[00126] In addition, the technical solutions of this application may be applied to a plurality of
mobile communication scenarios, for example, point-to-point transmission between a base station
and UE or between UEs, relay transmission between a base station and UE, or dual connectivity
(dual connectivity, DC) or multi-connection between a plurality of base stations and UE.

[00127] FIG. 1 is a schematic diagram of a scenario of a communication system applicable to
this application. This application is applicable to a plurality of transmission scenarios such as an
uplink, a downlink, an access link, a backhaul (backhaul) link, and a sidelink (sidelink), for
example, a point-to-point single connection shown in (a) in FIG. 1, a multi-hop single connection
shown in (b) in FIG. 1, a DC dual connection shown in (c) in FIG. 1, and a multi-hop multi-
connection shown in (d) in FIG. 1.

[00128] In addition, from a perspective of a service scenario, the solutions in this application
are applicable to many scenarios, including but not limited to scenarios such as a data coding
scenario and an uplink large-capacity scenario in an extended reality (extended reality, XR) service
or XR pro.

[00129] In a current communication system, after CRC on a TB fails, a receiving end
retransmits a TB or a code block group (code block group, CBG). However, when a low-latency
service requirement cannot support TB retransmission or CBG retransmission, the TB is
considered to be incorrect, but data of most CBs in the incorrect TB or the incorrect CBG is usually
correct. Direct discarding of the TB causes obvious deterioration of system transmission
performance (for example, one or more of a rate, a latency, a throughput, a block error rate, and
resource utilization).

[00130] Therefore, this application provides a data sending method and a data receiving method.
If CRC on a TB fails, a receiving end performs CRC determining and data delivery by using a CB
or a CBG as a granularity, to help meet a requirement of a high-rate low-latency service (for
example, an XR service).

[00131] This application provides some implementation solutions for a structure of a medium
access control protocol data unit (medium access control protocol data unit, MAC PDU) in NR.
[00132] The structure of a MAC PDU in NR is used as an example. One MAC PDU includes a
plurality of sub-PDUs. A receiving end may perform CRC determining by using a CB or a CBG

as a granularity, and perform data delivery by using a sub-PDU as a granularity. Using a CB as a
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granularity for CRC determining and using a sub-PDU as a granularity for data delivery is merely
used as an example for description in the following.

[00133] In some implementation solutions provided in this application, a transmitting end
performs some processing (described in detail below) on data, so that when CRC on a TB received
from the transmitting end fails, the receiving end can perform CRC determining and data delivery
at a granularity of a CB.

[00134] Optionally, processing of the transmitting end may be performed at a medium access
control (medium access control, MAC) layer, or may be performed at a physical layer (physical
layer). The physical layer is also referred to as a PHY layer for short, and is separately described
below.

[00135] In an implementation solution, data processing performed by the transmitting end may
be performed by a MAC layer.

[00136] (1) Processing at the MAC layer

[00137] FIG. 2 is a schematic flowchart of a data sending method according to this application.
[00138] 210: A MAC layer of a transmitting end obtains a position mapping relationship
between N sub-PDUs included in a MAC PDU and data parts of a plurality of CBs, where the
plurality of CBs are obtained by dividing a TB. Specifically, the plurality of CBs are obtained by
dividing the TB and a CRC code of the TB. Each of the plurality of CBs includes header
information and a data part.

[00139] The plurality of CBs include a first CB. For example, header information of the first
CB indicates a position of a data part of the first CB in the MAC PDU, or the header information
of the first CB indicates a position correspondence between the data part of the first CB and M
sub-PDUs in the N sub-PDUs, where both N and M are integers, N>1, M>1, and M is less than or
equal to N.

[00140] It should be understood that the first CB may be any one of the plurality of CBs
included in the TB.

[00141] Optionally, the position correspondence between the data part of the first CB and the
M sub-PDUs includes that the data part of the first CB corresponds to a part of M sub-PDUs, or
the data part of the first CB corresponds to all of the M sub-PDUs.

[00142] For example, if the data part of the first CB comes from the M sub-PDUs, a start
position of the data part of the first CB coincides with a start position of the 1% sub-PDU in the M
sub-PDUs, and an end position of the data part of the first CB coincides with an end position of
the last sub-PDU in the M sub-PDUs, it is considered that the data part of the first CB corresponds
to all of the M sub-PDUs.

[00143] If the data part of the first CB comes from the M sub-PDUs, and one of the following
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cases is met, it is considered that the data part of the first CB corresponds to a part of the M sub-
PDUs:

the data part of the first CB does not include the start position of the 1% sub-PDU in the
M sub-PDUs, and the end position of the data part of the first CB coincides with the end position
of the last sub-PDU in the M sub-PDUs; or

the start position of the data part of the first CB coincides with the start position of the
M sub-PDUs, and the data part of the first CB does not include the end position of the last sub-
PDU in the M sub-PDUs; or

the data part of the first CB does not include the start position of the 1% sub-PDU in the
M sub-PDUs, and does not include the end position of the last sub-PDU in the M sub-PDUs. In
other words, the start position of the data part of the first CB is after the start position of the 1%
sub-PDU, and the end position of the data part of the first CB is before the end position of the last
sub-PDU. In this case, it is considered that the first CB corresponds to a part of the M sub-PDUs.
[00144] For example, after obtaining information about the MAC PDU and information about
the TB, the MAC layer may determine the position mapping relationship based on the information
about the MAC PDU and the information about the TB.
[00145] The information about the MAC PDU includes a quantity of sub-PDUs included in the
MAC PDU and a size of each sub-PDU. The information about the TB includes a size of the TB,
a quantity of CBs obtained by dividing the TB, and a size of each CB, and the size of each CB
includes a length of header information of the CB and a length of a data part of the CB.
[00146] In an implementation, the MAC knows (for example, pre-configures) a policy of
dividing the TB into CBs, and therefore may obtain, through calculation, the position mapping
relationship between the N sub-PDUs included in the MAC PDU and the data parts of the plurality
of CBs obtained by dividing the TB.
[00147] 220: The MAC layer of the transmitting end generates a data segment based on the
position mapping relationship and the MAC PDU, where the data segment includes the header
information and the data parts of the plurality of CBs.
[00148] Specifically, the data segment includes a plurality of sub-data segments, and a quantity
of the sub-data segments is equal to the quantity of CBs obtained by dividing the TB. Each sub-
data segment corresponds to one of the plurality of CBs, each sub-data segment includes a first
part and a second part, the first part is header information of a CB corresponding to the sub-data
segment, and the second part includes a part or all of one or more sub-PDUs in the N sub-PDUs.
In other words, a second part of a sub-data segment is a data part of a CB corresponding to the
sub-data segment. A data part of the last CB in the plurality of CBs does not include the CRC code
of the TB. A sum of lengths of respective second parts of the plurality of sub-data segments is
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equal to a length of the MAC PDU.

[00149] It can be learned from the foregoing that a data part of one CB may correspond to a
part of M sub-PDUs in the N sub-PDUs, or correspond to all of the M sub-PDUs.

[00150] A second part of a sub-data segment is a data part of a CB corresponding to the sub-
data segment. It can be learned from this that a second part of a sub-data segment may come from
a part or all of the M sub-PDUs in the N sub-PDUs.

[00151] For example, if a second part of a sub-data segment corresponds to a data part of a CB,
and the data part of the CB corresponds to an entire sub-PDU, the second part of the sub-data
segment includes the entire sub-PDU in the N sub-PDUs.

[00152] For another example, if a second part of a sub-data segment corresponds to a data part
of a CB, and the data part of the CB corresponds to a part of a sub-PDU, the second part of the
sub-data segment includes the part of the sub-PDU in the N sub-PDUs.

[00153] For another example, if a second part of a sub-data segment corresponds to a data part
of'a CB, and the data part of the CB corresponds to all of M sub-PDUs, the second part of the sub-
data segment includes all of the M sub-PDUs in the N sub-PDUs. M is greater than 1.

[00154] For another example, if a second part of a sub-data segment corresponds to a data part
of a CB, and the data part of the CB corresponds to a part of M sub-PDUs, the second part of the
sub-data segment includes the part of the M sub-PDUs in the N sub-PDUs. M is greater than 1.
[00155] It should be understood that M is greater than 1, that is, the second part of the sub-data
segment includes a plurality of sub-PDUs in the N sub-PDUs.

[00156] Alternatively, the position mapping relationship may also be understood as a position
mapping relationship between the N sub-PDUs included in the MAC PDU and the second parts of
the plurality of sub-data segments included in the data segment.

[00157] FIG. 3 is a schematic diagram of a process of generating a data segment by a MAC
layer. As shown in FIG. 3, the MAC PDU includes six sub-PDUs, that is, N=6. According to a
policy of dividing a TB into CBs, one TB plus a CRC code is divided into eight CBs, which are
respectively denoted as CB 1 to CB 8. Sizes of CB 1 to CB 8 may be all equal or partially equal,
or may be unequal to each other. Each of CB 1 to CB 7 includes header information and a data
part, and the last CB (that is, CB 8) includes header information, a data part, and a CRC code. In
other words, the data part of the last CB in the plurality of CBs obtained by dividing the TB does
not include the CRC code of the TB. CB 1 shown in FIG. 3 is used as an example. The header
information and the data part of CB 1 are respectively represented as CB 1 1 and CB 1 2, and

other CBs are similar. For example, CB i_1 represents header information of CB i, which may also
be represented as H . , and CBi 2 represents a data part of CB i, where i=1, 2, 3, ..., 8. The MAC

layer determines a position mapping relationship between sub-PDU 1 to sub-PDU 6 and the data
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parts of CB 1 to CB 8 based on a size of each sub-PDU in sub-PDU 1 to sub-PDU 6 and a size of
each CB in CB 1 to CB 8. Further, the MAC layer generates a data segment based on the position
mapping relationship. The data segment includes eight sub-data segments, and each sub-data
segment corresponds to one CB. Each sub-data segment includes a first part and a second part. A
first part of a sub-data segment is header information of a CB corresponding to the sub-data
segment, and a second part includes a part or all of one or more sub-PDUs of the N sub-PDUs
included in the MAC PDU. In other words, the second part of each sub-data segment includes a
part or all of M sub-PDUs that have a correspondence with a data part of a CB corresponding to
the sub-data segment. A second part of a sub-data segment is a data part of a CB corresponding to
the sub-data segment. A sum of sizes of sub-PDU 1 to sub-PDU 6 is equal to a sum of sizes of the
data parts of CB 1 to CB 8.

[00158] FIG. 3 is used as an example. The figure shows eight sub-data segments, and a first part

of each sub-data segment is H . that has a fixed length and a fixed format shown in FIG. 3, for

example, Hi, or Hy. According to an order from left to right of the sub-data segments, the first sub-
data segment includes H; and a part (specifically, sub-PDU 1 1) of sub-PDU 1 that has a position
correspondence with the data part (that is, CB 1 _2) of CB 1. In other words, the first sub-data
segment includes H; and sub-PDU 1 1. The second sub-data segment includes Hy, sub-PDU 1 2,
and sub-PDU 2 1. Here, sub-PDU 1 2 represents a remaining part of sub-PDU 1 excluding PDU
1 1, and sub-PDU 2 1 represents a part that is of sub-PDU 2 and that has a position
correspondence with the data part of CB 2.

[00159] For simplicity, in FIG. 3, sub-PDU 1 1 is represented as 1 1, sub-PDU 1 2 is
represented as 1 2, and sub-PDU 2 1 is represented as 2_1.

[00160] It should be noted that CB 1 to CB 8 are obtained by dividing the CBs after a CRC
code of a specific length (for example, 16 bits or 24 bits) is added to the end of the TB. Therefore,
the last CB (CB 8 shown in FIG. 3) in the plurality of CBs obtained by dividing the TB plus the
CRC code includes the CRC code of the TB. CB 8 in FIG. 3 is used as an example for description.
The complete CB 8 includes CB 8 1, CB 8 2, and the CRC code. However, when the data segment
is generated, because of a size of the CRC code of the TB, the second part of the last sub-data
segment is a data part of a CB corresponding to the sub-data segment, that is, the second part of
the last sub-data segment is CB 8 2.

[00161] 230: The MAC layer of the transmitting end sends the TB, where the TB carries the
data segment.

[00162] The MAC layer of the transmitting end sends the TB. "Send" herein may mean that the
MAC layer of the transmitting end sends content of the data segment to a physical layer in a form

of a TB.
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[00163] 240: The physical layer of the transmitting end adds a CRC code to the end of the TB.
[00164] 250: The physical layer of the transmitting end sends the TB and the CRC code.
[00165] Optionally, in another implementation solution, data processing performed by the
transmitting end may be performed by the PHY layer.

[00166] (2) Processing at the PHY layer

[00167] FIG. 4 is another schematic flowchart of a data sending method according to this
application.

[00168] 310: A physical layer of a transmitting end obtains a position mapping relationship
between N sub-PDUs included in a MAC PDU carried by a first TB and data parts of a plurality
of CBs obtained by dividing a second TB, where each of the plurality of CBs obtained by dividing
the second TB includes header information and a data part. The last CB in the plurality of CBs
further includes a CRC code of the second TB.

[00169] Specifically, the plurality of CBs may be obtained by dividing the second TB plus the
CRC code of the second TB.

[00170] For example, a first CB is any one of the plurality of CBs. For description of header
information of the first CB, refer to the description of the header information in step 210. Details
are not described herein again.

[00171] 320: The physical layer of the transmitting end generates the second TB based on the
position mapping relationship and the first TB.

[00172] The plurality of CBs obtained by dividing the second TB include the first CB, and the
header information of the first CB indicates a position correspondence between a data part in the
first CB and M sub-PDUs in the N sub-PDUs included in the MAC PDU.

[00173] Optionally, in step 320, there may be different implementations in which the physical
layer generates the second TB based on the first TB.

[00174] One TB is used to carry one MAC PDU, and a size of the TB may be determined by a
quantity of physical resources allocated to the TB and a modulation and coding scheme
(modulation and coding scheme, MCS). In this case, the size of the TB may be referred to as a
theoretical size of the TB, and the TB may also be referred to as a theoretical TB.

[00175] For example, in an embodiment, the first TB may be a theoretical TB, and the second
TB is an actual TB obtained after header information is added to each of a plurality of CBs obtained
by dividing the theoretical TB. In other words, the second TB is obtained by adding a total length
of header information of the plurality of CBs obtained by dividing the first TB to the size of the
first TB.

[00176] The following provides descriptions with reference to FIG. 5.

[00177] FIG. 5 is a schematic diagram of a processing process of the transmitting end. As shown
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in FIG. 5, the MAC PDU carried by the first TB includes six sub-PDUs, which are respectively
denoted as sub-PDUs 1 to 6. After obtaining information about the MAC PDU carried by the first
TB, the physical layer determines, with reference to information about the second TB, a position
mapping relationship between the MAC PDU and data parts of eight CBs obtained by dividing the
second TB. The eight CBs obtained by dividing the second TB each include a data part and header
information of a fixed length and format, and the last CB in the eight CBs further includes a CRC
code of the second TB. The header information of each of the eight CBs may be denoted as CB
i 1, and the data part thereof is denoted as CB i_2, where i=1, 2, 3, ..., 8. Header information of

CB i may also be directly denoted as H ., for example, H; or Hy. Further, the physical layer

generates the second TB based on sub-PDU 1 to sub-PDU 6 and the position mapping relationship.
The header information of each of the eight CBs obtained by dividing the second TB indicates a
position correspondence between the data part of the CB and M sub-PDUs in the six sub-PDUs,
or the header information indicates a position of the data part of the CB in the MAC PDU. For
example, the header information of CB 1 indicates a position correspondence between sub-PDU 1
and the data part (that is, CB 1_2) of CB 1. The header information of CB 2 indicates a position
correspondence (specifically, a partial correspondence) between the data part (that is, CB 2_2) of
CB 2 and sub-PDU 1 and sub-PDU 2. The header information of CB 3 indicates a position
correspondence (specifically, a partial correspondence) between the data part (that is, CB 3_2) of
CB 3 and sub-PDU 2 and sub-PDU 3; and so on.

[00178] According to the foregoing description in step 210 that the data part of the CB
corresponds to a part or all of the M sub-PDUs in the N sub-PDUs included in the MAC PDU, a
position correspondence between a data part of each CB and sub-PDU 1 to sub-PDU 6 in FIG. 5
may be learned.

[00179] For example, the data part of CB 1 corresponds to a part of a sub-PDU in sub-PDU 1
to sub-PDU 6, and the sub-PDU is specifically sub-PDU 1 in sub-PDU 1 to sub-PDU 6.

[00180] For another example, the data part of CB 2 corresponds to parts of two sub-PDUs in
sub-PDU 1 to sub-PDU 6, and the two sub-PDUs are specifically sub-PDU 1 and sub-PDU 2 in
sub-PDU 1 to sub-PDU 6.

[00181] For another example, the data part of CB 3 corresponds to parts of two sub-PDUs in
sub-PDU 1 to sub-PDU 6, and the two sub-PDUs are specifically sub-PDU 2 and sub-PDU 3 in
sub-PDU 1 to sub-PDU 6.

[00182] Alternatively, in FIG. 5, the position mapping relationship between the N sub-PDUs
included in the MAC PDU carried by the first TB and the data parts of the plurality of CBs obtained
by dividing the second TB may be understood as a position mapping relationship between the N

sub-PDUs and the plurality of CBs included in the first TB.
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[00183] It can be learned from FIG. 5 that a length of the second TB is greater than a length of
the first TB.

[00184] For example, in another embodiment, the first TB may be an equivalent TB, and the
second TB is a theoretical TB.

[00185] The following provides descriptions with reference to FIG. 6.

[00186] FIG. 6 is another schematic diagram of a processing process of the transmitting end.
As shown in FIG. 6, the physical layer of the transmitting end obtains information about the
theoretical TB (the second TB shown in FIG. 6). The information about the theoretical TB includes
a size of the theoretical TB, and a quantity and sizes of CBs (referred to as theoretical CBs below
for ease of description) obtained by dividing the theoretical TB. It should be understood that the
sizes of the theoretical CBs are obtained by dividing CBs after a CRC code of a specific length
(for example, 16 bits or 24 bits) is added to the end of the theoretical TB. For an example of the
theoretical CBs, refer to CB 1 to CB 7 in FIG. 6. The physical layer determines information about
the equivalent TB (the first TB shown in FIG. 6) based on the size of the theoretical TB. The
information about the equivalent TB includes a size of the equivalent TB, a quantity of CBs
(referred to as equivalent CBs) included in the equivalent TB, and a size of each equivalent CB.
For an example of equivalent CBs, refer to CB 1'to CB 7' in FIG. 6. It may be understood that the
length of the equivalent TB is equal to a sum of sizes of data parts of the theoretical CBs included
in the theoretical TB. The respective equivalent CBs of CB 1 to CB 6 are obtained by subtracting
a length of header information from the theoretical CB. For example, the equivalent CB of CB 1
is obtained by subtracting header information from CB 1. The equivalent CB of CB 7 is obtained
by subtracting a length of header information and a length of the CRC code of the second TB from
the size of CB 7. The physical layer determines a position mapping relationship between N sub-
PDUs included in a MAC PDU carried by the equivalent TB and the plurality of equivalent CBs
included in the equivalent TB, and generates header information of each equivalent CB.
Alternatively, the position mapping relationship between the N sub-PDUs and the plurality of
equivalent CBs may also be understood as a position mapping relationship between the N sub-
PDUs included in the MAC PDU carried by the equivalent TB and the data parts of the plurality
of theoretical CBs. The physical layer adds the header information to each equivalent CB to form
the theoretical TB. As shown in FIG. 6, the MAC PDU carried by the first TB includes six sub-
PDUs, which are respectively denoted as sub-PDUs 1 to 6. Seven CBs (namely, theoretical CBs)
are obtained by dividing the second TB plus the CRC code, and are respectively denoted as CB 1
to CB 7. The first TB is an equivalent TB of the second TB, and the first TB includes equivalent
CBs respectively corresponding to CB 1 to CB 7, which are respectively denoted as CB 1' to CB

7'. The physical layer determines a position mapping relationship between sub-PDUs 1 to 6 and
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CB 1'to CB 7', and generates and adds header information H of each equivalent CB, to obtain the
second TB.

[00187] Alternatively, in FIG. 6, an equivalent CB is a data part of a theoretical CB
corresponding to the equivalent CB.

[00188] 330: The physical layer of the transmitting end adds the CRC code to the end of the
second TB.

[00189] 340: The physical layer of the transmitting end sends the second TB and the CRC code.
[00190] It can be learned that, in the method 300, the length of the TB finally sent by the
physical layer of the transmitting end is the length of the theoretical TB, but a total length of the
MAC PDU carried by the theoretical TB is reduced, and is specifically equal to a size of the MAC
PDU carried by the equivalent TB of the theoretical TB.

[00191] Optionally, in the method 200 or the method 300, the physical layer of the transmitting
end may further add a CRC code to a CB (including header information and a data part) after step
340, and send the CB and the CRC code. This is not limited.

[00192] Optionally, in the foregoing embodiments, one of the N sub-PDUs included in the MAC
PDU may correspond to a part or all of one or more data packets related to network coding
(network coding, NC). In other words, in the foregoing embodiment, a sub-PDU may correspond
to an NC-related data packet, the NC-related data packet is not limited to an original data packet
or a coded data packet, and the sub-PDU may completely correspond to a size of the NC-related
data packet, or may partially correspond to the size of the NC-related data packet. The original
data packet refers to a data packet that has not undergone a network coding operation. The coded
data packet is a data packet generated after network coding is performed on an original data packet,
and may also be referred to as an NC data packet. A size of the coded data packet may be equal to
a size of the original data packet, or the size of the coded data packet is greater than the size of the
original data packet. The network coding operation may include performing network coding on
the original data packet and adding a header of the coded data packet, and may further include
segmenting and/or concatenating the original data packet before network coding. The solution of
this application may support equal sizes (equal division) of original data packets for network
coding, or may support unequal sizes of original data packets for network coding (that is, not
performing segmentation and concatenation or partial segmentation).

[00193] For example, the transmitting end may introduce an NC function sublayer, and the
function sublayer is used to implement a complete network coding function. The function sublayer
may be located between a packet data convergence protocol (packet data convergence protocol,
PDCP) layer and a radio link control (radio link control, RLC) layer, may be located between the

RLC layer and a medium access control (medium access control, MAC) layer, or may be located
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between the MAC layer and the PHY layer.

[00194] Alternatively, the NC function may be embedded into a specific layer. In this case, the
corresponding embedded layer may be referred to as an NC function sublayer. For example, the
NC function is embedded into one or more of a backhaul adaptation protocol (backhaul adaptation
protocol, BAP) layer, the PDCP layer, the RLC layer, or the MAC layer. The NC function sublayer
may perform network coding on a PDU at a protocol layer, or perform network coding on an SDU.
When the NC function is located at the PDCP layer, the NC function may be located between a
header compression function and an integrity protection function, or may be located after an
encryption function and before PDCP header adding.

[00195] When the NC function sublayer is considered, with reference to a specific scenario, the
NC function sublayer may be on a central unit (central unit, CU) side of a gNB, or may be on a
distributed unit (distributed unit, DU) side of the gNB.

[00196] It can be learned from the foregoing description that each CB includes header
information and a data part. The following describes several design solutions of header information
of'a CB provided in this application.

[00197] FIG. 7 is a design solution of header information.

[00198] As shown in FIG. 7, the CB includes header information and a data part. The header
information may include a flag field and an offset field, and the flag field has a first value and a
second value. The first value indicates that the CB includes a start bit (that is, a start position) of a
sub-PDU, and the second value indicates that the CB does not include a start bit of a sub-PDU.
[00199] For example, the flag field may include 1 bit, the first value is "1", and the second value
is"0".

[00200] Specifically, when the flag field is the first value, the offset field included in the header
information of the CB indicates an offset, relative to a start position of the data part of the CB, of
a start position of a sub-PDU that is in one or more sub-PDUs whose start positions fall within the
CB and that is closest to a start position of the CB.

[00201] When the flag field is the second value, the offset field included in the header
information of the CB is an invalid field. The invalid field may not be parsed by a receiving end.
[00202] The offset field may alternatively be an invalid value. For example, the invalid value
may be a reserved value of the offset field, for example, an all-1 sequence of the offset field.
[00203] It may be understood that if a data part of a CB corresponds to a part of one of the N
sub-PDUs, and the part of the sub-PDU does not include a start position of the sub-PDU, the CB
does not include the start position of the sub-PDU. If a data part of a CB corresponds to M sub-
PDUs in the N sub-PDUs, header information of the CB includes a start position of at least one
sub-PDU. Further, when a CB includes a start position of a sub-PDU, whether the CB includes a
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complete sub-header (sub-header) of the sub-PDU may be determined by determining a size of
data of the sub-PDU that is not included in the CB.

[00204] FIG. 3 is used as an example. For example, the data part of CB 8 corresponds to a part
of sub-PDU 6. In this case, a flag field of the header information of CB 8 should be the second
value, indicating that the data part of CB 8 does not include a start position of the sub-PDU. In this
case, an offset field may be an invalid field. The invalid field may not be parsed by the receiving
end. The offset field may alternatively be an invalid value.

[00205] For another example, the data part of CB 2 corresponds to a part of sub-PDU 1 and a
part that is of sub-PDU 2 and that includes a start position. In this case, a flag field of the header
information of CB 2 should be the first value, indicating that the data part of CB 2 includes a start
position of a sub-PDU. In this case, an offset field may indicate a position of the start position of
sub-PDU 2 in the data part of CB 2. For example, the offset field indicates an offset of the start
position of sub-PDU 2 relative to a start position of the data part of CB 2.

[00206] When a data part of a CB corresponds to M sub-PDUs, and start positions of at least
two sub-PDUs in the M sub-PDUs fall within the data part of the CB, a flag field of header
information of the CB indicates an offset of a start position of the first sub-PDU in the at least two
sub-PDUs relative to a start position of the CB, as shown in FIG. 8.

[00207] FIG. 8 is an example of a position mapping relationship between CBs and sub-PDUs.
As shown in the figure, a MAC PDU includes four sub-PDUs, which are denoted as sub-PDU 1
to sub-PDU 4. A TB carrying the MAC PDU includes three CBs: CB 1 to CB 3. CB 2 corresponds
to sub-PDU 1, sub-PDU 2, sub-PDU 3, and sub-PDU 4. A data part of CB 2 includes start positions
of sub-PDU 2, sub-PDU 3, and sub-PDU 4. In this case, header information of CB 2 includes a
flag field and an offset field. The flag field indicates that the data part of CB 2 includes a start
position (that is, a start bit) of a sub-PDU, and the offset field indicates an offset, relative to a start
position of CB 2, of a start position of a sub-PDU that is in the sub-PDUs whose start positions
fall with the data part of CB 2 and that is closest to the start position of CB 2. Specifically, in sub-
PDU 2, sub-PDU 3, and sub-PDU 4, sub-PDU 2 is closest to the start position of CB 2. Therefore,
the offset field indicates an offset of a start position of sub-PDU 2 relative to the start position of
the data part of CB 2.

[00208] For the receiving end, when CRC on a CB (including header information and a data
part) succeeds, the receiving end may obtain a correspondence between the CB and a sub-PDU by
parsing the header information of a fixed length and format.

[00209] Optionally, in another implementation, the header information of the CB includes an
offset field, and the offset field has a valid value and an invalid value.

[00210] When the offset field is the valid value, the valid value indicates that the first CB
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includes a start position of a sub-PDU, and the valid value indicates an offset, relative to a start
position of the data part of the first CB, of a start position of a sub-PDU that is in the sub-PDUs
whose start positions fall within the first CB and that is closest to the start position of the first CB.
[00211] When the offset field is the invalid value, the invalid value indicates that the first CB
does not include a start position of a sub-PDU, and the invalid value indicates an invalid offset.
[00212] Optionally, there may be one or more invalid values. This is not limited. In addition,
different offsets should correspond to different valid values.

[00213] For example, a reserved value of the offset field is used as an invalid value of the offset
field, and a value other than the reserved value is used as a valid value. For example, a special
sequence of the reserved value of the offset field is defined to indicate whether the CB includes a
start position of a sub-PDU. For example, the offset field uses eight bits, and the special sequence
may be an all-1 sequence. When a value of the offset field is the all-1 sequence, the all-1 sequence
indicates that the data part of the CB does not include a start position of a sub-PDU. In this case,
an offset value indicated by the all-1 sequence is invalid. When the value of the offset field is a
value other than the all-1 sequence, the value is a valid value. When the offset field is any valid
value, it is considered by default that the data part of the CB includes a start position of a sub-PDU,
and an offset of the start position of the first sub-PDU relative to the start position of the data part
of the CB can be determined based on the valid value of the offset field. For example, the valid
value of the offset field may include an all-0 sequence, indicating that the offset is 0.

[00214] For example, in another header information design solution, the header information of
the CB includes a start position field and a length field, as shown in FIG. 9.

[00215] FIG. 9 is another design solution of header information. For example, the header
information may include the following fields.

[00216] A start position field indicates a position of a start position of a data part of a CB in a
corresponding sub-PDU, and may specifically indicate a length (that is, a size) between the
position of the start position of the data part of the CB in the corresponding sub-PDU and a start
position of the sub-PDU.

[00217] A length field indicates a length of the sub-PDU in which the start position of the data
part of the CB is located.

[00218] Optionally, neither of the lengths indicated by the start position field and the length
field limits the unit of length. For example, the unit of these lengths may be a quantity of bits, a
quantity of bytes, or the like. In the following embodiments, that a quantity of bits is used as the
unit of length is merely used as an example for description.

[00219] For example, in FIG. 8, header information of CB 2 includes a start position field and
a length field. The start position field indicates a position of a start position of a data part of CB 2
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in sub-PDU 1, and may specifically indicate a quantity of bits (or a quantity of bytes) included
between a start position of sub-PDU 1 and the position of the start position of the data part of CB
2 in the corresponding sub-PDU 1. In addition, because the length field indicates a length of sub-
PDU 1, an end position of sub-PDU 1 and a position of the end position in CB 2 can be learned,
and a position of a start position of sub-PDU 2 in CB 2 can be learned.

[00220] The foregoing two fields may also be changed into one field, that is, a start position
field, but the start position field has a different meaning. The start position field indicates a position
of a start position of a data part of a CB in a corresponding sub-PDU, and specifically indicates a
length (for example, a quantity of bits or a quantity of bytes) between the position of the start
position of the data part of the CB in the corresponding sub-PDU and an end position of the sub-
PDU. FIG. 8 is used as an example. The start field of the header information of CB 2 indicates a
length (for example, a quantity of bits or a quantity of bytes) between a position of the start position
of the data part of CB 2 in the corresponding sub-PDU 1 and an end position of sub-PDU 1, and a
position of a start position of sub-PDU 2 in CB 2 is equivalently obtained.

[00221] FIG. 10 is still another design solution of header information. For example, the header
information may include the following fields.

[00222] An end position (End POS) field indicates a position of an end position of a data part
of a CB in a corresponding sub-PDU, and may specifically indicate a length between the position
of the end position of the data part of the CB in the corresponding sub-PDU and a start position of
the sub-PDU.

[00223] A length field indicates a length of a sub-PDU in which an end position of a data part
of a CB is located.

[00224] For example, in FIG. 8, the header information of CB 1 includes an end position field
and a length field. The end position field indicates a quantity of bits (or a quantity of bytes)
included between a position of an end position of the data part of CB 1 in sub-PDU 1 and a start
position of sub-PDU 1. Because the length field indicates the length of sub-PDU 1, a quantity of
bits (or a quantity of bytes) included in sub-PDU 1 in the data part of CB 2 can be learned, and a
position of a start position of sub-PDU 2 in CB 2 is indirectly indicated.

[00225] The foregoing two fields may also be changed into one end position (End POS) field,
indicating a position of an end position of a data part of a CB in a corresponding sub-PDU, and
may specifically indicate a remaining length of the sub-PDU corresponding to the end position of
the data part of the CB. The remaining length is a length from the position of the end position of
the data part of the CB in the corresponding sub-PDU to the end position of the sub-PDU. As
shown in FIG. 8, a length (for example, a quantity of bits or a quantity of bytes) between a position

of the end position of the data part of CB 1 in sub-PDU 1 and the end position of sub-PDU 1 is
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known, so that a quantity of bits (or a quantity of bytes) of sub-PDU 1 in the data part of CB 2 is
learned, that is, a position of the start position of sub-PDU 2 in the data part of CB 2 is obtained.
[00226] It should be understood that, when there is a position correspondence between a data
part of one CB (for example, CB 1) and M sub-PDUs, and a last part of the last sub-PDU in the M
sub-PDUs falls into a next CB (for example, CB 2) after the CB, a position of sub-PDU (m+1) in
CB 2 may be indicated by using a quantity of remaining bits of the last sub-PDU (for example,
sub-PDU m) in the M sub-PDUs corresponding to CB 1. Sub-PDU (m+1) represents a next sub-
PDU after sub-PDU m, and m is a positive integer.

[00227] CB 1inFIG. 8 is used as an example. There is a position mapping relationship between
the data part of CB 1 and sub-PDU 1, and a last part of sub-PDU 1 falls into CB 2 after CB 1. The
header information of CB 1 includes an end position field and a length field. The end position field
indicates a position of the end position of the data part of CB 1 in sub-PDU 1, and may specifically
indicate a quantity of remaining bits of sub-PDU 1. Therefore, a position of the start position of
sub-PDU 2 in the data part of CB 2 can be obtained.

[00228] Particularly, for the design of the header information shown in FIG. 10, a receiving end
receives a TB from a transmitting end for CRC. When the TB is incorrect, a position of each CB
is obtained according to a rule of dividing the TB into CBs. With reference to a CRC check result
of each CB, for a correct CB, an end position field and a length field in header information of a
fixed format of the CB are parsed, to obtain a position mapping relationship between a data part
in a next CB and a corresponding sub-PDU. In addition, if one or more following CBs including
complete sub-PDUs are correct, correct and complete sub-PDUs may be obtained and transmitted
to an upper layer.

[00229] FIG. 8 is used as an example. It is assumed that CB 1 and CB 2 are correct, and CB 3
is incorrect. The data part of CB 1 corresponds to a start position of sub-PDU 1. A position mapping
relationship between sub-PDU 2 and the data part of CB 2 may be obtained by parsing the header
information of CB 1. Because CB 1 is correct, a start position of sub-PDU 2 in the data part of CB
2 is obtained, and a size of sub-PDU 2 may be obtained based on a sub-header of sub-PDU 2, and
then a size of sub-PDU 3 is obtained. In addition, sub-PDU 1 corresponds to a part of CB 1 and
CB 2. In this case, it can be learned that sub-PDU 1 to sub-PDU 3 are correct. A position mapping
relationship between CB 3 and sub-PDU 4 may be obtained by parsing a header of CB 2, and it is
learned that a data part of CB 3 is a part of sub-PDU 4. Because CB 3 is incorrect, sub-PDU 4 is
incorrect. An incorrect TB may be parsed according to the foregoing procedure, so as to obtain a
correct sub-PDU and deliver the correct sub-PDU to an upper layer.

[00230] The foregoing describes a data processing process of the transmitting end, and the

following describes a data delivery solution of the receiving end provided in this application.
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[00231] FIG. 11 is a procedure of receiving data by a receiving end according to this application.
As shown in FIG. 11, the method 400 may be performed by a receiving end, or may be performed
by an apparatus (for example, a chip or a chip system) having a corresponding function of the
receiving end. This is not limited. The following uses the receiving end as an example for
description.

[00232] 410: The receiving end receives a TB from a transmitting end, where there is a position
mapping relationship between data parts in a plurality of CBs obtained by dividing the TB and N
sub-PDUs included in a MAC PDU.

[00233] Each of the plurality of CBs includes header information and a data part. The plurality
of CBs include a first CB, header information of the first CB indicates a position of a data part of
the first CB in the MAC PDU, or the header information of the first CB indicates a position
correspondence between the data part of the first CB and M sub-PDUs in the N sub-PDUs, both
N and M are integers, and M is less than or equal to N.

[00234] 420: The receiving end obtains one or more complete sub-PDUs of the MAC PDU
based on the position mapping relationship.

[00235]  Specifically, the receiving end receives the TB from the transmitting end, and first
performs CRC on the TB. If the CRC on the TB succeeds, the receiving end obtains a data part of
the TB. If the CRC on the TB fails, the receiving end performs, by using a CB as a granularity,
CRC on the plurality of CBs obtained by dividing the TB. By performing CRC by using a CB as
a granularity, the receiving end obtains a correct CB (that is, a CB on which CRC succeeds) in the
plurality of CBs. There may be one or more correct CBs. One correct CB is used as an example.
The receiving end parses header information of a fixed length and format of the correct CB, to
obtain a position correspondence between a data part of the correct CB and M sub-PDUs in the N
sub-PDUs included in the MAC PDU.

[00236] Alternatively, a CB that succeeds in CRC is a correct CB, and a CB that fails in CRC
is an incorrect CB.

[00237] Compared with the foregoing position mapping relationship between the plurality of
CBs included in the TB and the N sub-PDUs included in the MAC PDU, a position mapping
relationship between a correct CB and a sub-PDU corresponding to the correct CB is referred to
as a local position mapping relationship in this specification. Alternatively, the local position
mapping relationship may also be referred to as a partial position mapping relationship. This is not
limited.

[00238] After obtaining the local position mapping relationship, the receiving end obtains a
complete sub-PDU in one or more correct CBs based on the local position mapping relationship.

[00239] For example, the receiving end may have the following different processing processes.
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[00240] In a possible implementation, after receiving the TB from the transmitting end, a
physical layer of the receiving end first performs CRC on the TB. After it is determined that the
CRC on the TB fails, the physical layer performs, one by one by using a CB as a granularity, CRC
on the plurality of CBs obtained by dividing the TB, to obtain a correct CB. Further, the physical
layer parses header information of a fixed length and format of each correct CB to obtain a position
mapping relationship between a data part of the correct CB and M sub-PDUs in the N sub-PDUs
included in the MAC PDU, and then obtains a complete sub-PDU in the correct CB based on the
position mapping relationship. The physical layer delivers the complete sub-PDU obtained from
the correct CB to a MAC layer. There may be one or more correct CBs, and there may be one or
more complete sub-PDUs.

[00241] In another possible implementation, after receiving a TB from the transmitting end, the
physical layer of the receiving end first performs CRC on the TB. After determining that the CRC
on the TB fails, the physical layer performs, one by one by using a CB as a granularity, CRC on a
plurality of CBs obtained by dividing the TB, to obtain CRC results of the plurality of CBs, that
is, determines whether CRC on the plurality of CBs succeeds. Further, the physical layer delivers
the TB and the CRC results to the MAC layer. The MAC layer parses header information of a fixed
length and format of a correct CB based on the CRC result, to obtain a position mapping
relationship between a data part of the correct CB and N sub-PDUs included in a MAC PDU, and
obtains one or more complete sub-PDUs from the correct CB.

[00242] In yet another possible implementation, after receiving a TB from the transmitting end,
the physical layer of the receiving end performs CRC on the TB. After determining that the CRC
on the TB fails, the physical layer performs, one by one by using a CB as a granularity, CRC on a
plurality of CBs obtained by dividing the TB, to obtain a correct CB in the plurality of CBs. The
physical layer delivers the correct CB to the MAC layer. Further, the MAC layer parses header
information of a fixed length and format of the correct CB to obtain one or more complete sub-
PDUs. The MAC layer may deliver the one or more complete sub-PDUs to an upper layer.
[00243] The foregoing describes a solution in which the transmitting end adds header
information to indicate the position mapping relationship between the data parts of the plurality of
CBs obtained by dividing the TB and the N sub-PDUs included in the MAC PDU, so that the
receiving end obtains the position mapping relationship between the data parts of the CBs and the
sub-PDUs by parsing the header information, so as to deliver a complete sub-PDU in the CB that
succeeds in CRC (that is, a correct CB) to an upper layer.

[00244] In addition, this application further provides some other data delivery solutions that can
improve performance of a communication system, for example, the following solution 1 and

solution 2.
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[00245] Solution 1

[00246] Solution 1 is independent of the foregoing embodiments of adding header information,
and may be used independently, so that performance of a communication system can be improved,
for example, a system throughput is improved, and a latency is reduced.

[00247] In solution I, because structures of MAC PDUs in LTE and NR are different, specific
implementations of the solution are also slightly different. Therefore, descriptions are provided
separately.

[00248] (1) Application of solution 1 in LTE

[00249] InLTE, a MAC PDU includes a MAC header and a MAC CE or MAC SDU following
the MAC header. The MAC header aggregates information about all sub-headers (that is, MAC
sub-headers), and each sub-header corresponds to one MAC CE or MAC SDU. The information
about the sub-header includes a field L used to indicate a length of a MAC CE or a MAC SDU.
[00250] A structure of a MAC PDU in LTE is different from the solution in which the
transmitting end adds header information to a CB (or a CBG) in the foregoing embodiment, and
the transmitting end does not change. When a TB is incorrect, the receiving end performs CRC
determining by using a CB as a granularity. When CRC on a CB corresponding to the MAC header
succeeds, the receiving end obtains each sub-header from the MAC header, and obtains a MAC
CE or a MAC SDU in the correct CB based on an indication of each sub-header.

[00251] The following describes two implementations of the data delivery solution of the
receiving end. One implementation may be shown in FIG. 12, and the other implementation is
shown in FIG. 14.

[00252] FIG. 12 is a schematic diagram of a data delivery solution of a receiving end according
to this application.

[00253] 501: APHY layer of the receiving end receives a TB.

[00254] 502: The PHY layer determines whether CRC on the TB succeeds.

[00255] Inapossible case, if the CRC on the TB succeeds, the PHY layer delivers the entire TB
to a MAC layer, that is, delivers all sub-PDUs in the TB to the MAC layer, as shown in step 503
in the figure.

[00256] In another possible case, if the CRC on the TB fails, the PHY layer performs, by using
a CB as a granularity, CRC on a plurality of CBs obtained by dividing the TB, and step 504 is
performed.

[00257] 504: The PHY layer determines whether CRC on a CB corresponding to a MAC header
succeeds.

[00258] Herein, there may be one or more CBs corresponding to the MAC header.

[00259] In addition, the MAC header is in a fixed format, and has different lengths when
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including different fields, and the PHY layer knows the length of the MAC header. In this way, the
PHY layer may learn which CB or CBs are specifically corresponding to the MAC header.
[00260] Ifthe CRC on the CB corresponding to the MAC header fails, the receiving end cannot
obtain information about each sub-header included in the MAC header, and therefore cannot
identify the MAC CE or MAC SDU in the TB, as shown in step 505 in the figure.

[00261] Ifthe CRC on the CB corresponding to the MAC header succeeds, it indicates that the
MAC header is correct, and the receiving end performs subsequent steps 506 and 507.

[00262] 506: The PHY layer parses the MAC header to obtain sub-headers of all MAC CEs
and/or MAC SDUs, so as to determine sizes of all the MAC CEs and/or MAC SDUs based on the
sub-headers. The MAC header includes sub-headers of all MAC CEs and/or MAC SDUs. Further,
with reference to a policy of dividing a TB into CBs that is known by the PHY layer, the PHY
layer may determine a position mapping relationship between respective data parts of the plurality
of CBs obtained by dividing the TB and all MAC CEs or MAC SDU. In addition, the PHY layer
performs, by using a CB as a granularity, CRC on the plurality of CBs obtained by dividing the
TB, to obtain a correct CB in the plurality of CBs. Further, the PHY layer obtains a complete MAC
CE or a complete MAC SDU from the correct CB based on the position mapping relationship.
[00263] 507: The PHY layer delivers one or more of the complete MAC header and MAC CE
or MAC SDU to the MAC layer.

[00264] The following describes the data delivery solution in FIG. 12 by using an example with
reference to FIG. 13.

[00265] FIG. 13 is an example of a data delivery solution of a receiving end according to this
application. As shown in FIG. 13, the receiving end performs CRC on CB 1 to CB 7 obtained by
dividing a TB, to determine correct CBs in CB 1 to CB 7. It is assumed that CB 1 to CB 3, CB 5,
and CB 6 are correct. The MAC header corresponds to CB 1 and a part of CB 2. Therefore, if CRC
on CB 1 and CB 2 succeeds, integrity and correctness of the MAC header can be ensured. By
parsing the MAC header, the receiving end obtains information about each sub-header, including
information about a size of a MAC CE or a MAC SDU corresponding to each sub-header and
information about a length of a padding bit. Therefore, the receiving end may determine a position
mapping relationship between data parts of CB 1 to CB 7 and MAC CE 1, MAC CE 2, and MAC
SDU 1 to MAC SDU 4, and a position and length of the padding bit. Based on the position mapping
relationship, the PHY layer of the receiving end may obtain complete MAC CEs or MAC SDUs
inCB 1to CB 3, CB 5, and CB 6, and deliver the complete MAC CEs or MAC SDUs to the MAC
layer. The PHY layer may discard the padding bit without processing. Specifically, if CRC on CB
1 to CB 3 succeeds, it can be ensured that MAC CE 1 and MAC CE 2 are correct, and if CRC on
CB 5 and CB 6 succeeds, it can be ensured that MAC SDU 2 and MAC SDU 3 are correct. The
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PHY layer delivers the MAC header, MAC CE 1, MAC CE 2, MAC SDU 2, and MAC SDU 3 to
the MAC layer.

[00266] In another implementation, when the PHY layer of the receiving end determines that
the TB is incorrect, the PHY layer may deliver the incorrect TB and CRC results of the CBs to the
MAC layer. The MAC layer identifies one or more of a correct and complete MAC header and
MAC CE or MAC SDU, and delivers the correct and complete MAC header and MAC CE or
MAC SDU to an upper layer, as shown in a procedure in FIG. 14.

[00267] FIG. 14 is a schematic diagram of another data delivery solution of a receiving end
according to this application.

[00268] 601: APHY layer of the receiving end receives a TB from a transmitting end.

[00269] 602: The PHY layer determines whether CRC on the TB succeeds.

[00270] Ifthe CRC on the TB succeeds, step 603 is performed. If the CRC on the TB fails, steps
604 to 606 are performed.

[00271] 603: The PHY layer delivers the entire TB to a MAC layer.

[00272] 604: The PHY layer delivers, to the MAC layer, the incorrect TB and a CRC result of
each CB included in the TB.

[00273] 605: The MAC layer parses the incorrect TB, and identifies a correct and complete
MAC CE and/or MAC SDU.

[00274]  Specifically, because a MAC header is in a fixed format, the MAC layer knows a length
of the MAC header. Therefore, the MAC layer can learn of a CB corresponding to the MAC header,
and perform CRC on the CB corresponding to the MAC header. The MAC layer determines
whether the MAC header is correct based on a CRC result of the CB corresponding to the MAC
header. If the CRC on the CB corresponding to the MAC header fails, the MAC layer cannot obtain
information about each sub-header included in the MAC header, and therefore cannot identify the
MAC CE or the MAC SDU in the TB.

[00275] Ifthe CRC on the CB corresponding to the MAC header succeeds, it indicates that the
MAC header is correct. The MAC layer identifies, based on the information about each sub-header
included in the MAC header, a complete MAC CE or MAC SDU from the correct CB (that is, the
CB that succeeds in CRC).

[00276] 606: The MAC layer delivers the correct and complete MAC header and MAC CE or
MAC SDU to an upper layer.

[00277] (2) Application of solution 1 in NR

[00278] Different from the structure of the MAC PDU in LTE, one MAC PDU in NR includes
several MAC sub-PDUs (or sub-PDUs for short), and each sub-PDU includes a sub-header and a
data part (including a MAC CE or a MAC SDU). In other words, each sub-header corresponds to
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one sub-PDU. A sub-header includes a field used to indicate a length of a sub-PDU corresponding
to the sub-header.

[00279] For a structure of a MAC PDU in NR, the transmitting end does not change either.
When a TB is incorrect, the receiving end performs CRC determining by using a CB as a
granularity, until the 1% incorrect CB occurs, and CRC is no longer performed on a subsequent CB.
For a correct CB before the 1% incorrect CB, the receiving end obtains a sub-header of a sub-PDU
from the correct CB, and obtains a complete sub-PDU based on an indication of the sub-header,
so as to implement data delivery at a sub-PDU granularity.

[00280] When solution 1 is applied to NR, a data delivery solution of the receiving end may be
as follows:

[00281] 701: A PHY layer of the receiving end receives a TB.

[00282] 702: The PHY layer performs CRC starting from the 1 CB included in the TB. For a
CB that succeeds in CRC (or a correct CB), the PHY layer obtains a sub-PDU corresponding to a
data part of the correct CB. If the obtained sub-PDU is complete, the PHY layer delivers the sub-
PDU to a MAC layer until the 1% CB that fails CRC (or an incorrect CB) occurs. CRC is no longer
performed on a subsequent CB, that is, starting from a sub-PDU corresponding to the 1% incorrect
CB, all subsequent sub-PDUs cannot be delivered to an upper layer.

[00283] FIG. 15 is an example of a position mapping relationship between CBs and sub-PDUs.
As shown in FIG. 15, the 1*incorrect CB in CB 1 to CB 7 is CB 4. In this case, a position mapping
relationship between CB 4 and CBs (specifically, CB 5 to CB 7) that are located after CB 4 and
sub-PDUs cannot be learned of. Therefore, the receiving end does not need to perform CRC again.
The receiving end parses sub-headers of sub-PDUs in CB 1 to CB 3, and obtains complete sub-
PDUs in CB 1 to CB 3 based on the sub-headers, for example, sub-PDU 1 to sub-PDU 3 shown in
FIG. 15. In this case, the three complete sub-PDUs may be delivered to an upper layer.

[00284] Solution 2

[00285] The following further describes a CRC-based blind detection solution, that is, solution
2, which may be used as another data delivery solution of the receiving end. Solution 2 may also
be independent of the foregoing embodiments of adding header information, and may be used
independently, so as to improve performance of a communication system, for example, improve a
system throughput and reduce a latency.

[00286] A premise of the blind detection solution is that a CRC part is added to each NC data
packet, and sizes of the NC data packets are equal. On this premise, the receiving end performs
CRC blind detection on data of a corresponding length (which should be specifically a length of
the NC data packet plus a length of the CRC part) based on the size of the NC data packet and a
quantity of bits (for example, 24 bits or 18 bits) of the CRC part.
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[00287] For example, the length of the NC data packet may be semi-statically configured. For
ease of description, a sum of the length of the NC data packet and the length of the CRC part is
referred to as a first length below.

[00288] A procedure of the CRC-based blind detection solution may be as follows:

[00289] 801: A receiving end receives a TB from a transmitting end.

[00290] 802: The receiving end performs CRC on each of a plurality of CBs obtained by
dividing the TB, to obtain a correct CB in the plurality of CBs.

[00291] 803: For one or more consecutive correct CBs, the receiving end determines whether a
length of a data range corresponding to the one or more consecutive correct CBs is equal to or
greater than a first length.

[00292] 804: If the length of the data range is equal to or greater than the first length, the
receiving end reads, starting from the first bit of the data range (that is, from a start position of the
1*' CB in the one or more consecutive correct CBs), a data segment of the first length to perform
CRC. If CRC on the data segment of the first length succeeds, data of the data segment is obtained.
A data segment of the first length continues to be read starting from a next bit of the last bit of the
data segment, and CRC is performed. If the CRC on the data segment of the first length fails,
shifting is performed backwards by one bit from the start position of the 1 CB, to continue to read
another data segment of the first length for CRC. The rest may be deduced by analogy until a
length of remaining data in the data range corresponding to the length of the one or more correct
CBs is less than the first length.

[00293] Ina process of performing CRC, if CRC on a data segment of the first length succeeds,
the data segment is delivered to an upper layer.

[00294]  Optionally, the foregoing procedure may be performed by a MAC layer of the receiving
end, or may be performed by a PHY layer. This is not limited.

[00295] The following describes the CRC-based blind detection solution by using an example
with reference to FIG. 16.

[00296] FIG. 16 is an example of another data delivery solution of a receiving end according to
this application. As shown in FIG. 16, one TB includes CB 1 to CB 6, and there are six CBs in
total, where the six CBs include several NC data packets. It is assumed that CRC on CB 1 and CB
6 fails, and CRC on CB 2 to CB 5 succeeds. That is, CRC on four consecutive CBs from a start
position of CB 2 to an end position of CB 5 succeeds.

[00297] In a data range from the start position of CB 2 to the end position of CB 5, a PHY layer
reads, starting from a start bit of CB 2, a data segment of a first length for CRC. If the CRC
succeeds, blind detection continues from a next bit at the end of the data segment, that is, a data

segment of the first length continues to be read to perform CRC. Alternatively, when sizes of the
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NC data packets are equal, a position of each NC data packet may be obtained based on the NC
data packet that succeeds in CRC, and blind detection is directly performed on the first length
corresponding to each NC data packet. If CRC on the data segment of the first length that is read
from the start bit of CB 2 fails, CRC continues to be performed by using the first length at a
position that is one bit after the start bit of CB 2, and the blind detection solution is performed until
the last bit of CB 5 ends. A data segment that succeeds in CRC may be delivered to an upper layer.
[00298] In the data range, each time CRC determining is performed, it needs to be determined
whether a remaining data length is greater than or equal to the first length. If the remaining data
length is less than the first length, the receiving end performs blind detection on a next data range
greater than or equal to the first length.

[00299] In solution 2, the transmitting end adds a CRC part after an NC data packet of an equal
length, so that when a TB is incorrect, the receiving end can perform CRC blind detection on one
or more consecutive CBs, and obtain a correct NC data packet from a correct CB, thereby
implementing data delivery with an NC data packet as a granularity, and improving fault tolerance
performance of a system.

[00300] This application further provides a data transmission solution. In this solution, a
solution of adding header information of a CB is combined with a CRC-based blind detection
solution. The solution of adding header information of a CB may be any one of the solutions of
adding header information of a CB in the foregoing embodiments, or may be another solution of
adding header information of a CB. This is not limited herein.

[00301] In this solution, the transmitting end does not need to add a CRC part to each NC data
packet of an equal length as provided in solution 2. Instead, the transmitting end further adds a
CRC code to each sub-PDU included in the MAC PDU in addition to adding header information
to each CB. Blind detection of the receiving end may be implemented at a PHY layer. The data
transmission solution is described as the following method 900, and a procedure may be as follows:
[00302] 901: A receiving end receives a TB from a transmitting end.

[00303] 902: If CRC on the TB fails, perform, one by one at a granularity of a CB, CRC on a
plurality of CBs obtained by dividing the TB, to obtain a correct CB in the plurality of CBs.
[00304] 903: For a correct CB, the receiving end parses header information of the CB to obtain
position information of a sub-PDU corresponding to a data part in the CB. When a complete sub-
header of a sub-PDU is obtained, the sub-header of the sub-PDU is parsed to obtain length
information of the sub-PDU.

[00305] 904: The receiving end performs CRC on the sub-PDU based on the position
information and the length information.

[00306] 905: If the CRC succeeds, it indicates that the sub-PDU is correct, and the PHY layer
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may deliver the sub-PDU to an upper layer. Otherwise, if the CRC fails, the PHY layer does not
deliver the sub-PDU to the upper layer.

[00307] In other words, the PHY layer of the receiving end performs CRC at a granularity of a
CB, to obtain correctness and error of the plurality of CBs obtained by dividing the TB. The PHY
layer parses the header information of the correct CB to obtain a position mapping relationship
between the data part in the CB and the sub-PDU. In addition, because the header information of
the correct CB includes the complete sub-header of the sub-PDU, the length information of the
sub-PDU can be learned by parsing the sub-header of the sub-PDU. The PHY layer performs CRC
on bits of a corresponding length based on the position mapping relationship and the length
information of the sub-PDU. It should be understood that the bits of the corresponding length are
one sub-PDU. If the CRC on the bits of the corresponding length succeeds, the sub-PDU is correct
and can be delivered to the upper layer. Otherwise, the sub-PDU is incorrect and is not delivered
to the upper layer.

[00308] In this solution, when the CRC on the TB fails, the receiving end performs CRC by
using a CB as a granularity, to learn of a correct CB. In a possible case, the correct CB includes a
first CB, the first CB includes a part of a first sub-PDU, the part of the first sub-PDU includes a
start position of the first sub-PDU and a complete sub-header of the first sub-PDU, a remaining
part of the first sub-PDU has a position correspondence with a second CB after the first CB, and
the second CB is an incorrect CB. The receiving end parses header information of the first CB to
obtain a position of the first sub-PDU. In addition, because the header information of the first CB
includes the complete sub-header of the first sub-PDU, the receiving end obtains length
information of the first sub-PDU by parsing the sub-header of the first sub-PDU. Then, the
receiving end reads the complete first sub-PDU based on the position and length information of
the first sub-PDU, and performs CRC on the complete first sub-PDU. If the CRC on the complete
first sub-PDU is correct, the receiving end obtains the complete first sub-PDU, and may deliver
the complete first sub-PDU to an upper layer.

[00309] The following provides an example with reference to FIG. 17.

[00310] FIG. 17 is an example of a CRC-based blind detection solution of combining header
information indications at a receiving end according to this application. As shown in FIG. 17, when
CRC on a TB fails, the PHY layer performs CRC by using a CB as a granularity. It is assumed that
CB 1, CB 4, and CB 6 are incorrect, and other CBs are correct. Header information of CB 2
indicates a position mapping relationship between a data part of CB 2 and sub-PDU 1 and sub-
PDU 2, and the header information of CB 2 further includes a complete sub-header of the sub-
PDU. The sub-header of sub-PDU 2 includes length information of sub-PDU 2, length information
of a CRC code of sub-PDU 2, and the like. Therefore, the PHY layer obtains the position mapping
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relationship and the sub-header of sub-PDU 2 by parsing the header information of CB 2. Further,
the PHY layer may obtain a position of sub-PDU 2 based on the position mapping relationship.
The PHY layer may obtain, based on the sub-header of sub-PDU 2, the length information of sub-
PDU 2 and the length information of a CRC code corresponding to sub-PDU 2. The PHY layer
performs CRC on sub-PDU 2 and bits of the length of the CRC code corresponding to sub-PDU
2. If the CRC succeeds, it may be determined that sub-PDU 2 is correct, and the PHY layer may
deliver sub-PDU 2 to an upper layer. Optionally, because the CRC on CB 2 and the CRC on CB 3
both succeed, the PHY layer may not perform CRC on sub-PDU 2, but determines that sub-PDU
2 is correct and delivers sub-PDU 2 to the upper layer. For sub-PDU 3, CB 3 corresponding to sub-
PDU 3 is correct, but CB 4 is incorrect. In this case, the PHY layer may obtain a position of the
corresponding sub-PDU 3 by parsing header information of CB 3, and then obtain length
information of sub-PDU 3 by parsing a sub-header of sub-PDU 3. The PHY layer reads bits of a
corresponding length from data parts of CB 3 and CB 4 to perform CRC. If the CRC on the bits
of the corresponding length succeeds, it is determined that sub-PDU 3 is correct, and sub-PDU 3
may be delivered to the upper layer.

[00311] It can be learned from FIG. 17 that CB 3 is a correct CB, CB 3 corresponds to a part of
sub-PDU 3, and the other part of sub-PDU 3 corresponds to CB 4, but CB 4 is an incorrect CB.
[00312] Inanimplementation, the PHY layer of the receiving end parses the header information
of CB 3 to obtain the complete sub-header of sub-PDU 3, where the complete sub-header of sub-
PDU 3 includes the length information of sub-PDU 3. The PHY layer reads the complete sub-PDU
3 from CB 3 and CB 4 based on the position and length information of sub-PDU 3, and performs
CRC. If the CRC succeeds, it is determined that sub-PDU 3 is correct, and the PHY layer may
deliver sub-PDU 3 to the upper layer. In another implementation, the PHY layer may determine,
by using a CRC result of CB 3 that the CRC succeeds and a CRC result of CB 4 that the CRC
succeeds, that sub-PDU 3 is correct.

[00313] In comparison, in the former implementation, whether sub-PDU 3 is correct may be
determined by using the CRC results of CB 3 and sub-PDU 3, and when CB 3 is correct but CB 4
is incorrect, sub-PDU 3 may still be correct. Therefore, the former implementation is more robust.
[00314] In the data transmission solution described in method 900, the receiving end may
accurately obtain the position mapping relationship and the length information of the sub-PDU
based on the header information of the CB, and then perform CRC on the sub-PDU to obtain a
complete and correct sub-PDU. Compared with solution 2, the data transmission solution has
lower complexity, and can more effectively complete detection and delivery of a correct and
complete sub-PDU in an incorrect TB, thereby improving performance of a communication system.

For example, fault tolerance performance of the system is improved, so that a higher performance
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gain is obtained in network coding.

[00315] In the foregoing embodiment, the transmitting end establishes a position mapping
relationship between N sub-PDUs included in a MAC PDU and data parts of a plurality of CBs
obtained by dividing a TB plus a CRC code. In another implementation, the transmitting end may
directly establish a position mapping relationship between the N sub-PDUs and the plurality of
CBs, that is, establish a position mapping relationship with a sub-PDU by using header information
and a data part of a CB as a whole.

[00316] In this case, each of the plurality of CBs obtained by dividing the TB plus the CRC
code includes header information and a data part, and the last CB in the plurality of CBs includes
the CRC code in addition to the header information and the data part. The plurality of CBs include
a first CB, and header information of the first CB indicates a position of the first CB in the MAC
PDU, or the header information of the first CB indicates a position correspondence between the
first CB and M sub-PDUs in the N sub-PDUs, where both N and M are integers, N>1, M>1, and
M is less than or equal to N.

[00317] For example, the header information of the first CB may indicate a position of a start
position of the first CB (that is, a start position of the header information of the first CB) in the
MAC PDU.

[00318] CB2inFIG. 3 is used as an example. CB 2_2 includes a part that is of sub-PDU 1 and
that does not include a start position, and includes a start bit of sub-PDU 2. In this case, header
information of CB 2 may include a flag field and an offset field, and the flag field is a first value,
indicating that the data part of CB 2 includes a start position of a sub-PDU. In addition, the offset
field indicates an offset of the start position of sub-PDU 2 relative to a start position of the header
information of CB 2. Alternatively, in another implementation, the header information of CB 2
includes an offset field, where the offset field is a valid value, and the valid value indicates that
CB 2 includes a start position of a sub-PDU, and further indicates an offset of the start position of
sub-PDU 2 relative to the start position of the header information of CB 2.

[00319] In the foregoing embodiment, when a TB is incorrect, the receiving end performs CRC
by using a CB as a granularity, so as to implement data delivery at a sub-PDU granularity. The
following briefly describes a solution in which CRC is performed by using a CBG as a granularity
and data is delivered by using a sub-PDU as a granularity.

[00320] In this implementation, a TB is divided to obtain a plurality of CBGs, each CBG
includes a first part and a second part, the first part is header information of the CBG, and the
second part is a data part of the CBG.

[00321] For example, the plurality of CBGs include a first CBG, and header information of the
first CBG indicates a position mapping relationship between a data part of the first CBG and M
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sub-PDUs in N sub-PDUs included in a MAC PDU, where N>1, M>1, and M is less than or equal
to N. A data part of a CBG is a sum of CBs included in the CBG.

[00322] It should be understood that the plurality of CBGs are obtained by dividing the TB plus
a CRC code of the TB.

[00323] FIG. 18 is an example of a position mapping relationship between CBGs and sub-PDUs
according to this application. As shown in FIG. 18, a MAC PDU includes five sub-PDUs, which
are denoted as sub-PDU 1 to sub-PDU 5. A TB carrying the MAC PDU is divided into six CBGs:
CBG 1 to CBG 6. It can be learned that each of CBG 1 and CBG 2 includes two CBs, and each of
the remaining CBGs includes one CB. CBG 1 _2 to CBG 6 2 respectively represent data parts of
CBG 1 to CBG 6. For example, CBG 1 2 isasum of CB 1 and CB 2. CBG 2 2 is a sum of CB 3
and CB 4. A data part of CBG 3 is a CB included in CBG 3, and is specifically CB 5. Other CBGs
are similar to CBG 3, and details are not described again.

[00324]  After receiving the TB from the transmitting end, the receiving end performs CRC on
the TB. If the TB is incorrect, the receiving end performs CRC on a plurality of CBGs obtained by
dividing the TB at a granularity of a CBG, to obtain a correct CBG. Further, the receiving end
parses header information in a fixed format and length of a correct CBG, obtains a complete sub-
PDU in the correct CBG based on a position mapping relationship between the CBG and a sub-
PDU that is indicated in the header information, and delivers the obtained complete sub-PDU to
an upper layer, to implement delivery at a sub-PDU granularity, so as to improve fault tolerance
performance of a communication system.

[00325] FIG. 19 is an example in which a receiving end delivers data based on a position
mapping relationship between CBGs and sub-PDUs. As shown in the figure, when a TB is
incorrect, a receiving end performs CRC on six CBGs obtained by dividing the TB at a granularity
of a CBG, to obtain a correct CBG. It is assumed that CRC on CBG 2 and CRC on CBG 4 fail,
and CRC on remaining CBGs succeeds. In this case, CBG 2 and CBG 4 are incorrect CBGs, and
the remaining CBGs are correct CBGs. The receiving end parses header information in a fixed
format and length of the correct CBG, to obtain a position mapping relationship between a data
part of the CBG and a sub-PDU, and obtains a complete sub-PDU from the correct CBG.
Specifically, because CBG 1, CBG 3, CBG 5, and CBG 6 are all correct, CBG 1_2 includes a
complete sub-header of sub-PDU 1, and CBG 5 2 includes a complete sub-header of sub-PDU 5,
the receiving end may obtain complete sub-PDU 1 from CBG 1_2, and obtain complete sub-PDU
5 from CBG 5 2 and CBG 6_2. CBG 3_2 does not include a complete sub-PDU and therefore is
invalid. In addition, although CBG 2 is incorrect, CBG 1 is correct. [f CBG 1 includes a complete
sub-header of sub-PDU 2, header information of CBG 1 is parsed to obtain a complete sub-header
of sub-PDU 2, and the complete sub-PDU 2 is read based on an indication of the sub-header of
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sub-PDU 2. If CRC is also added to the end of sub-PDU 2, whether sub-PDU 2 is correct may be
determined based on a CRC check result. Finally, the receiving end may deliver the correct sub-
PDU 1 and the correct sub-PDU 5 to an upper layer.
[00326] The design solutions of header information of a CB described in the foregoing
embodiments are also applicable to the design of header information of a CBG. To avoid repetition,
details are not described herein again.
[00327] The foregoing describes in detail the data sending method and the data receiving
method provided in this application. The following describes a communication apparatus provided
in this application.
[00328] FIG. 20 is a schematic block diagram of a communication apparatus according to this
application. As shown in FIG. 20, the communication apparatus 1000 includes a processing unit
1100, a receiving unit 1200, and a sending unit 1300.
[00329] The receiving unit 1200 is configured to obtain a position mapping relationship
between N sub-PDUs included in a MAC PDU and data parts of a plurality of CBs, where the
plurality of CBs are obtained by dividing a TB, and each of the plurality of CBs obtained by
dividing the TB includes header information and a data parts.
[00330] The processing unit 1100 is configured to generate a data segment based on the position
mapping relationship and the MAC PDU, where the data segment includes the header information
and the data parts of the plurality of CBs, the data segment includes a plurality of sub-data
segments, a quantity of the sub-data segments is equal to a quantity of CBs obtained by dividing
the TB, each sub-data segment corresponds to one of the plurality of CBs obtained by dividing the
TB, each sub-data segment includes a first part and a second part, the first part is header
information of a CB corresponding to the sub-data segment, the second part is a data part of the
CB corresponding to the sub-data segment, the second part includes a part or all of one or more of
the N sub-PDUs, and a sum of lengths of respective second parts of the plurality of sub-data
segments is equal to a length of the MAC PDU.
[00331] The sending unit 1300 is configured to send the TB, where the TB carries the data
segment.
[00332] The plurality of CBs include a first CB, header information of the first CB indicates a
position correspondence between a data part in the first CB and M sub-PDUs in the N sub-PDUs,
both N and M are integers, N>1, M>1, and M is less than or equal to N.
[00333] Optionally, in an embodiment, the processing unit 1100 is specifically configured to:
obtain information about the MAC PDU, where the information about the MAC PDU
includes a quantity of sub-PDUs included in the MAC PDU and a size of each sub-PDU;

obtain information about the TB, where the information about the TB includes a size
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of the TB, a quantity of CBs obtained by dividing the TB, and a size of each CB, and the size of
each CB includes a length of the header information and a length of the data part; and

determine the position mapping relationship based on the information about the MAC
PDU and the information about the TB.
[00334] Optionally, in another embodiment, one of the N sub-PDUs corresponds to a part or all
of one or more network coding NC data packets.
[00335] Optionally, in another embodiment, the plurality of CBs are obtained by dividing the
TB plus a CRC code, and the sending unit 1300 is further configured to send the TB to a physical
layer through a MAC layer.
[00336] The processing unit 1100 is further configured to add a CRC code to the end of the TB
by using the physical layer.
[00337] The sending unit 1300 is further configured to send the TB and the CRC code through
the physical layer.
[00338] Optionally, in some other embodiments, the receiving unit 1200 is configured to obtain
a position mapping relationship between N sub-PDUs included in a MAC PDU carried by a first
TB and data parts of a plurality of CBs, where the plurality of CBs are obtained by dividing a
second TB, and each of the plurality of CBs includes header information and a data part.
[00339] The processing unit 1100 is configured to generate the second TB based on the position
mapping relationship and the first TB.
[00340] The sending unit 1300 is configured to send the second TB.
[00341] The plurality of CBs include a first CB, header information of the first CB indicates a
position of a data part of the first CB in the MAC PDU, or the header information of the first CB
indicates a position correspondence between the data part of the first CB and M sub-PDUs in the
N sub-PDUs, both N and M are integers, N>1, M>1, and M is less than or equal to N.
[00342] Optionally, in another embodiment, the processing unit 1100 is specifically configured
to:

obtain information about the MAC PDU, where the information about the MAC PDU
includes a quantity of sub-PDUs included in the MAC PDU and a size of each sub-PDU;

obtain information about the second TB, where the information about the second TB
includes a size of the second TB, a quantity of CBs obtained by dividing the second TB, and a size
of each CB, and the size of each CB includes a length of the header information and a length of
the data part; and

determine the position mapping relationship based on the information about the MAC
PDU and the information about the second TB.

[00343] Optionally, in another embodiment, the receiving unit 1200 is specifically configured
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to receive the MAC PDU from the MAC layer through the physical layer, where the MAC PDU
includes the N sub-PDUs, and each sub-PDU includes one MAC sub-header.
[00344] The processing unit 1100 is specifically configured to parse the MAC sub-headers of
the N sub-PDUs by using the physical layer to obtain length information of the N sub-PDUs.
[00345]  Alternatively, the receiving unit 1200 is specifically configured to receive indication
information from the MAC layer through the physical layer, where the indication information
indicates information about the MAC PDU.
[00346] In the foregoing implementations, the receiving unit 1200 and the sending unit 1300
may also be integrated into one transceiver unit, and have both of a receiving function and a
sending function. This is not limited herein.
[00347] In addition, in the embodiments, the processing unit 1100 is configured to perform
processing and/or operations implemented inside the transmitting end except sending and
receiving actions. The receiving unit 1200 is configured to perform a receiving action, and the
sending unit 1300 is configured to perform a sending action.
[00348] For example, in FIG. 2, the processing unit 1100 is specifically configured to perform
step 220 and step 240; the receiving unit 1200 is configured to perform step 210; and the sending
unit 1300 is configured to perform step 230 and step 250.
[00349] For example, in FIG. 4, the processing unit 1100 is specifically configured to perform
step 320 and step 330; the sending unit 1300 is specifically configured to perform step 340; and
the receiving unit 1200 is specifically configured to perform step 310.
[00350] FIG. 21 is a schematic block diagram of another communication apparatus according
to this application. As shown in FIG. 21, the communication apparatus 2000 includes a processing
unit 2100, a receiving unit 2200, and a sending unit 2300.
[00351] The receiving unit 2200 is configured to receive a TB from a transmitting end, where
there is a position mapping relationship between data parts in a plurality of CBs obtained by
dividing the TB and N sub-PDUs included in a MAC PDU, N>1, and N is an integer.
[00352] The plurality of CBs include a first CB, header information of the first CB indicates a
position correspondence between a data part in the first CB and M sub-PDUs in the N sub-PDUs,
M>1, M is an integer, and M is less than or equal to N.
[00353] The processing unit 2100 is configured to obtain one or more complete sub-PDUs of
the MAC PDU based on the position mapping relationship.
[00354] Optionally, in another embodiment, the processing unit 2100 is further configured to:
perform CRC on the TB; and
determine that the CRC on the TB fails.
[00355] Optionally, in another embodiment, the processing unit 2100 is specifically configured
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to:

perform CRC on the plurality of CBs to obtain a correct CB in the plurality of CBs;

parse header information of the correct CB to obtain a local position mapping
relationship between the correct CB and a sub-PDU that has a position correspondence with a data
part of the correct CB; and

obtain a complete sub-PDU in the correct CB based on the local position mapping
relationship.
[00356] Optionally, in another embodiment, the correct CB includes the first CB, the first CB
includes a part of a first sub-PDU, a remaining part of the first sub-PDU and a second CB after the
first CB have a position correspondence, the second CB is an incorrect CB, and the part of the first
sub-PDU includes a start position of the first sub-PDU and a complete sub-header of the first sub-
PDU.
[00357] The processing unit 2100 is specifically configured to:

parse the header information of the first CB to obtain the sub-header of the first sub-
PDU and a position mapping relationship of the first sub-PDU, where the sub-header of the first
sub-PDU includes length information of the first sub-PDU;

read the complete first sub-PDU based on the position mapping relationship and the
length information, and perform CRC on the complete first sub-PDU; and

obtain the complete first sub-PDU if the CRC on the complete first sub-PDU succeeds.
[00358] In the foregoing apparatus embodiments, in an implementation, the data part of the first
CB includes start positions of Q sub-PDUs in the M sub-PDUs, the header information of the first
CB indicates a position, in the data part of the first CB, of a start position of a sub-PDU that is in
the Q sub-PDUs and whose start position is closest to a start position of the first CB, 1<Q<M, and
Q is an integer.
[00359] Alternatively, the data part of the first CB does not include a start position of any sub-
PDU, and the header information of the first CB indicates that the first CB does not include a start
position of a sub-PDU.
[00360] In the foregoing apparatus embodiments, in an implementation, the header information
of the first CB includes a flag field and an offset field, the flag field has a first value and a second
value, the first value indicates that the first CB includes a start position of a sub-PDU, and the
second value indicates that the first CB does not include a start position of a sub-PDU. When the
flag field is the first value, the offset field included in the header information of the first CB
indicates an offset, relative to a start position of the data part of the first CB, of a start position of
a sub-PDU that is in the sub-PDUs whose start positions fall within the first CB and that is closest
to the start position of the first CB.
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[00361] When the flag field is the second value, the offset field included in the header
information of the first CB is an invalid field. The invalid field may not be parsed by the receiving
end. The offset field may alternatively be an invalid value.

[00362] In the foregoing apparatus embodiments, in an implementation, the header information
of the first CB includes an offset field, and the offset field has a valid value and an invalid value.
[00363] When the offset field is the valid value, the valid value indicates that the first CB
includes a start position of a sub-PDU, and the valid value indicates an offset, relative to a start
position of the data part of the first CB, of a start position of a sub-PDU that is in the sub-PDUs
whose start positions fall within the first CB and that is closest to the start position of the first CB.
[00364] When the offset field is the invalid value, the invalid value indicates that the first CB
does not include a start position of a sub-PDU, and the invalid value indicates an invalid offset.
[00365] In the foregoing apparatus embodiments, in an implementation, the header information
of the first CB includes an end position field and a length field, the end position field indicates a
position of an end position of the data part in the first CB in a corresponding sub-PDU, and the
length field indicates a length of the sub-PDU in which the end position of the data part in the first
CB is located.

[00366] In the foregoing apparatus embodiments, in an implementation, the header information
of the first CB includes a start position field and a length field, the start position field indicates a
position of a start position of the data part in the first CB in a corresponding sub-PDU, and the
length field indicates a length of the sub-PDU in which the start position of the data part in the
first CB is located.

[00367] In the foregoing implementations, the receiving unit 2200 and the sending unit 2300
may also be integrated into one transceiver unit, and have both of a receiving function and a
sending function. This is not limited herein.

[00368] In addition, in the embodiments, the processing unit 2100 is configured to perform
processing and/or operations implemented internally by the receiving end except sending and
receiving actions. The receiving unit 2200 is configured to perform a receiving action, and the
sending unit 2300 is configured to perform a sending action.

[00369] For example, in FIG. 11, the receiving unit 2200 is configured to perform step 410, and
the processing unit 2100 is configured to perform step 420.

[00370] For example, in FIG. 12, the receiving unit 2200 is configured to perform step 501, and
the processing unit 2100 is configured to perform step 502 and steps 504 to 506. The sending unit
2300 is configured to perform step 503 and step 507.

[00371] FIG. 22 is a schematic diagram of a structure of a communication apparatus according

to this application. As shown in FIG. 22, the communication apparatus 10 includes one or more
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processors 11, one or more memories 12, and one or more communication interfaces 13. The
processor 11 is configured to control the communication interface 13 to receive and send signals.
The memory 12 is configured to store a computer program. The processor 11 is configured to
invoke the computer program from the memory 12 and run the computer program, so that the
communication apparatus 10 performs processing and/or operations performed by the transmitting
end in the method embodiments of this application.

[00372] For example, the processor 11 may have a function of the processing unit 1100 shown
in FIG. 20, and the communication interface 13 may have functions of the receiving unit 1200
and/or the sending unit 1300 shown in FIG. 20. Specifically, the processor 11 may be configured
to perform processing or an operation performed inside the transmitting end in FIG. 2 or FIG. 4,
and the communication interface 13 is configured to perform sending and/or receiving actions
performed by the transmitting end in FIG. 2 or FIG. 4.

[00373] In an implementation, the communication apparatus 10 may be the transmitting end in
the method embodiment. In this implementation, the communication interface 13 may be a
transceiver. The transceiver may include a receiver and/or a transmitter. Optionally, the processor
11 may be a baseband apparatus, and the communication interface 13 may be a radio frequency
apparatus.

[00374] In another implementation, the communication apparatus 10 may be a chip (or a chip
system) installed at a transmitting end. In this implementation, the communication interface 13
may be an interface circuit or an input/output interface.

[00375] FIG. 23 is a schematic diagram of a structure of another communication apparatus
according to this application. As shown in FIG. 23, the communication apparatus 20 includes one
or more processors 21, one or more memories 22, and one or more communication interfaces 23.
The processor 21 is configured to control the communication interface 23 to receive and send
signals. The memory 22 is configured to store a computer program. The processor 21 is configured
to invoke the computer program from the memory 22 and run the computer program, so that the
communication apparatus 20 performs processing and/or operations performed by the receiving
end in the method embodiments of this application.

[00376] For example, the processor 21 may have a function of the processing unit 2100 shown
in FIG. 21, and the communication interface 23 may have functions of the receiving unit 2200
and/or the sending unit 2300 shown in FIG. 21. Specifically, the processor 21 may be configured
to perform processing or an operation performed inside the receiving end in FIG. 12 or FIG. 13,
and the communication interface 33 is configured to perform sending and/or receiving actions
performed by the receiving end in FIG. 12 or FIG. 13.

[00377] In an implementation, the communication apparatus 20 may be a receiving end in the
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method embodiment. In this implementation, the communication interface 23 may be a transceiver.
The transceiver may include a receiver and/or a transmitter. Optionally, the processor 21 may be a
baseband apparatus, and the communication interface 23 may be a radio frequency apparatus. In
another implementation, the communication apparatus 20 may be a chip (or a chip system)
installed at a receiving end. In this implementation, the communication interface 23 may be an
interface circuit or an input/output interface.

[00378] In FIG. 22 and FIG. 23, a dashed box behind a component (for example, a processor, a
memory, or a communication interface) indicates that there may be more than one component.
[00379] Optionally, the memory and the processor in the foregoing apparatus embodiments may
be physically independent units, or the memory may be integrated into the processor. This is not
limited in this specification.

[00380] In addition, this application further provides a computer-readable storage medium. The
computer-readable storage medium stores computer instructions. When the computer instructions
are run on a computer, the operations and/or processing performed by the transmitting end in the
method embodiments of this application can be performed.

[00381] This application further provides a computer-readable storage medium. The computer-
readable storage medium stores computer instructions. When the computer instructions are run on
a computer, the operations and/or processing performed by the receiving end in the method
embodiments of this application can be performed.

[00382] In addition, this application further provides a computer program product. The
computer program product includes computer program code or instructions. When the computer
program code or the instructions run on a computer, the operations and/or processing performed
by the transmitting end in the method embodiments of this application can be performed.

[00383] This application further provides a computer program product. The computer program
product includes computer program code or instructions. When the computer program code or the
instructions run on a computer, the operations and/or processing performed by the receiving end
in the method embodiments of this application can be performed.

[00384] In addition, this application further provides a chip. The chip includes a processor. A
memory configured to store a computer program is disposed independent of the chip. The
processor is configured to execute the computer program stored in the memory, so that a
transmitting end on which the chip is installed performs the operations and/or processing
performed by the transmitting end in any method embodiment.

[00385] Further, the chip may include a communication interface. The communication interface
may be an input/output interface, an interface circuit, or the like. Further, the chip may include the

memory.
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[00386] This application further provides a chip. The chip includes a processor. A memory
configured to store a computer program is disposed independent of the chip. The processor is
configured to execute the computer program stored in the memory, so that a receiving end on
which the chip is installed performs the operations and/or processing performed by the receiving
end in any method embodiment.

[00387] Further, the chip may include a communication interface. The communication interface
may be an input/output interface, an interface circuit, or the like. Further, the chip may include the
memory.

[00388] Optionally, there may be one or more processors, and there may be one or more
memories.

[00389] In addition, this application further provides a communication apparatus (for example,
a chip or a chip system), including a processor and a communication interface. The communication
interface is configured to receive (or referred to as input) data and/or information, and transmit the
received data and/or information to the processor. The processor processes the data and/or
information. The communication interface is further configured to send (or referred to as output)
data and/or information processed by the processor, so that the operations and/or processing
performed by the transmitting end in any method embodiment can be performed.

[00390] This application further provides a communication apparatus (for example, a chip or a
chip system), including a processor and a communication interface. The communication interface
is configured to receive (or referred to as input) data and/or information, and transmit the received
data and/or information to the processor. The processor processes the data and/or information. The
communication interface is further configured to output (or referred to as output) data and/or
information processed by the processor, so that the operations and/or processing performed by the
receiving end in any method embodiment can be performed.

[00391] In addition, this application further provides a communication apparatus, including at
least one processor, where the at least one processor is coupled to at least one memory, and the at
least one processor is configured to execute a computer program or instructions stored in the at
least one memory, so that the communication apparatus performs the operations and/or processing
performed by the transmitting end in any method embodiment.

[00392] This application further provides a communication apparatus, including at least one
processor, where the at least one processor is coupled to at least one memory, and the at least one
processor is configured to execute a computer program or instructions stored in the at least one
memory, so that the communication apparatus performs an operation and/or processing performed
by the receiving end in any method embodiment.

[00393] In addition, this application further provides a communication device, including a
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processor and a memory. Optionally, the communication device may further include a transceiver.
The memory is configured to store a computer program. The processor is configured to invoke and
run the computer program stored in the memory, and control the transceiver to receive and send
signals, so that the communication device performs an operation and/or processing performed by
the transmitting end in any method embodiment.

[00394] This application further provides a communication device, including a processor and a
memory. Optionally, the communication device may further include a transceiver. The memory is
configured to store a computer program. The processor is configured to invoke and run the
computer program stored in the memory, and control the transceiver to receive and send signals,
so that the communication device performs an operation and/or processing performed by the
receiving end in any method embodiment.

[00395] In addition, this application further provides a wireless communication system,
including the transmitting end and the receiving end in the embodiments of this application.
[00396] A memory in embodiments of this application may be a volatile memory or a
nonvolatile memory, or may include both a volatile memory and a nonvolatile memory. The
nonvolatile memory may be a read-only memory (read-only memory, ROM), a programmable
read-only memory (programmable ROM, PROM), an erasable programmable read-only memory
(erasable PROM, EPROM), an electrically erasable programmable read-only memory (electrically
EPROM, EEPROM), or a flash memory. The volatile memory may be a random access memory
(random access memory, RAM), and is used as an external cache. Through example but not
limitative description, RAMs in many forms are available, such as a static random access memory
(static RAM, SRAM), a dynamic random access memory (dynamic RAM, DRAM), a synchronous
dynamic random access memory (synchronous DRAM, SDRAM), a double data rate synchronous
dynamic random access memory (double data rate SDRAM, DDR SDRAM), an enhanced
synchronous dynamic random access memory (enhanced SDRAM, ESDRAM), a synchlink
dynamic random access memory (synchlink DRAM, SLDRAM), and a direct rambus random
access memory (direct rambus RAM, DRRAM). It should be noted that the memory of the systems
and methods described in this specification includes but is not limited to these and any memory of
another proper type.

[00397] The methods provided in the foregoing embodiments may be fully or partially
implemented by software, hardware, firmware, or any combination thereof. When software is used
to implement the embodiments, all or a part of the embodiments may be implemented in a form of
a computer program product. The computer program product may include one or more computer
instructions. When the computer program instructions are loaded and executed on the computer,

the procedure or functions according to embodiments of this application are all or partially
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generated. The computer may be a general-purpose computer, a dedicated computer, a computer
network, or other programmable apparatuses. The computer instructions may be stored in a
computer-readable storage medium or may be transmitted from a computer-readable storage
medium to another computer-readable storage medium. For example, the computer instructions
may be transmitted from a website, computer, server, or data center to another website, computer,
server, or data center in a wired (for example, a coaxial cable, an optical fiber, or a digital
subscriber line (digital subscriber line, DSL)) or wireless (for example, infrared, radio, and
microwave) manner. The computer-readable storage medium may be any usable medium
accessible by the computer, or a data storage device, for example, a server or a data center,
integrating one or more usable media.

[00398] To clearly describe the technical solutions in embodiments of this application, words
such as "first" and "second" are used in embodiments of this application to distinguish between
same items or similar items that have basically a same function or purpose. For example, the first
TB and the second TB are merely used to distinguish between different TBs, and a sequence of the
first TB and the second TB is not limited. A person skilled in the art may understand that the terms
such as "first" and "second" do not limit a quantity or an execution sequence, and the terms such
as "first" and "second" do not indicate a definite difference.

[00399] In embodiments of this application, "at least one" means one or more, and "a plurality
of" means two or more. The term "and/or" describes an association relationship between associated
objects, and represents that three relationships may exist. For example, A and/or B may represent
the following cases: Only A exists, both A and B exist, and only B exists, where A and B may be
singular or plural. The character "/" generally indicates an "or" relationship between the associated
objects. At least one of the following items (pieces) or a similar expression thereof indicates any
combination of these items, including a single item (piece) or any combination of a plurality of
items (pieces). For example, at least one of a, b, or ¢ may represent a, b, ¢, a and b, a and c, b and
c,ora, b, and c. a, b, and ¢ each may be singular or plural.

[00400] A person of ordinary skill in the art may be aware that, in combination with the
examples described in embodiments disclosed in this specification, units and algorithm steps may
be implemented by electronic hardware or a combination of computer software and electronic
hardware. Whether the functions are performed by hardware or software depends on particular
applications and design constraint conditions of the technical solutions. A person skilled in the art
may use different methods to implement the described functions for each particular application,
but it should not be considered that the implementation goes beyond the scope of this application.
[00401] It may be clearly understood by a person skilled in the art that, for the purpose of

convenient and brief description, for a detailed working process of the foregoing system, apparatus,
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and unit, refer to a corresponding process in the foregoing method embodiments. Details are not
described herein again.

[00402] In the several embodiments provided in this application, it should be understood that
the disclosed system, apparatus, and method may be implemented in other manners. For example,
the described apparatus embodiment is merely an example. For example, division into 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 system, 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 by using some interfaces.
The indirect couplings or communication connections between the apparatuses or units may be
implemented in electronic, mechanical, or other forms.

[00403] The units described as separate parts may or may not be physically separate, and parts
displayed as units may or may not be physical units, may be located in one position, or may be
distributed on a plurality of network units. Some or all of the units may be selected based on actual
requirements to achieve the objectives of the solutions of embodiments.

[00404] In addition, functional units in the embodiments of this application may be integrated
into one processing unit, each of the units may exist alone physically, or two or more units are
integrated into one unit.

[00405] When the functions are implemented in the form of a software functional unit and sold
or used as an independent product, the functions may be stored in a computer-readable storage
medium. Based on such an understanding, the technical solutions of this application essentially, or
the part contributing to the prior art, or some of the technical solutions may be implemented in a
form of a software product. The software product is stored in a storage medium, and includes
several instructions for instructing a computer device (which may be a personal computer, a server,
or a network device) to perform all or some of the steps of the methods described in the
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 read-only memory (read-
only memory, ROM), a random access memory (random access memory, RAM), a magnetic disk,
or an optical disc.

[00406] The foregoing descriptions are merely specific implementations of this application, but
are not intended to limit the protection scope of this application. Any variation or replacement
readily figured out by a person skilled in the art within the technical scope disclosed in this
application shall fall within the protection scope of this application. Therefore, the protection scope

of this application shall be subject to the protection scope of the claims.
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CLAIMS

What is claimed is:

1. A data sending method, comprising:

obtaining a position mapping relationship between N sub-PDUs comprised in a medium
access control protocol data unit MAC PDU and data parts of a plurality of code blocks CBs,
wherein the plurality of CBs are obtained by dividing a transport block TB, and each of the
plurality of CBs comprises header information and a data part;

generating a data segment based on the position mapping relationship and the MAC PDU,
wherein the data segment comprises a plurality of sub-data segments, a quantity of the sub-data
segments is equal to a quantity of CBs obtained by dividing the TB, each sub-data segment
corresponds to one of the plurality of CBs obtained by dividing the TB, each sub-data segment
comprises a first part and a second part, the first part is header information of a CB corresponding
to the sub-data segment, the second part is a data part of the CB corresponding to the sub-data
segment, the second part comprises a part or all of one or more of the N sub-PDUs, and a sum of
lengths of respective second parts of the plurality of sub-data segments is equal to a length of the
MAC PDU; and

sending the TB, wherein the TB carries the data segment; wherein

the plurality of CBs comprise a first CB, header information of the first CB indicates a
position correspondence between a data part in the first CB and M sub-PDUs in the N sub-PDUs,
both N and M are integers, N>1, M>1, and M is less than or equal to N.

2. The method according to claim 1, wherein the obtaining a position mapping relationship
between N sub-PDUs comprised in a MAC PDU and data parts of a plurality of CBs obtained by
dividing a TB comprises:

obtaining information about the MAC PDU, wherein the information about the MAC PDU
comprises a quantity of sub-PDUs comprised in the MAC PDU and a size of each sub-PDU;

obtaining information about the TB, wherein the information about the TB comprises a size
of the TB, a quantity of CBs obtained by dividing the TB, and a size of each CB, and the size of
each CB comprises a length of the header information and a length of the data part; and

determining the position mapping relationship based on the information about the MAC PDU
and the information about the TB.

3. The method according to claim 1 or 2, wherein one of the N sub-PDUs corresponds to a
part or all of one or more network coding NC data packets.

4. A data sending method, comprising:

obtaining a position mapping relationship between N sub-PDUs comprised in a medium
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access control protocol data unit MAC PDU carried by a first transport block TB and data parts of
a plurality of code blocks CBs, wherein the plurality of CBs are obtained by dividing a second TB,
and each of the plurality of CBs comprises header information and a data part;

generating the second TB based on the position mapping relationship and the first TB; and

sending the second TB, wherein

the plurality of CBs comprise a first CB, header information of the first CB indicates a
position of a data part of the first CB in the MAC PDU, or the header information of the first CB
indicates a position correspondence between the data part of the first CB and M sub-PDUs in the
N sub-PDUs, both N and M are integers, N>1, M>1, and M is less than or equal to N.

5. The method according to claim 4, wherein the obtaining a position mapping relationship
between N sub-PDUs comprised in a MAC PDU carried by a first TB and data parts of a plurality
of CBs comprises:

obtaining information about the MAC PDU, wherein the information about the MAC PDU
comprises a quantity of sub-PDUs comprised in the MAC PDU and a size of each sub-PDU;

obtaining information about the second TB, wherein the information about the second TB
comprises a size of the second TB, a quantity of CBs obtained by dividing the second TB, and a
size of each CB, and the size of each CB comprises a length of the header information and a length
of the data part; and

determining the position mapping relationship based on the information about the MAC PDU
and the information about the second TB.

6. The method according to claim 5, wherein the obtaining information about the MAC PDU
comprises:

receiving, by a physical layer of a transmitting end, the MAC PDU from a medium access
control MAC layer, wherein the MAC PDU comprises the N sub-PDUs, and each sub-PDU
comprises one MAC sub-header; and

parsing, by the physical layer, the MAC sub-headers of the N sub-PDUs to obtain length
information of the N sub-PDUs; or

the obtaining information about the MAC PDU comprises:

receiving, by the physical layer of the transmitting end, indication information from the MAC
layer, wherein the indication information indicates the information about the MAC PDU.

7. The method according to any one of claims 1 to 6, wherein the data part of the first CB
comprises start positions of Q sub-PDUs in the M sub-PDUs, the header information of the first
CB indicates a position, in the data part of the first CB, of a start position of a sub-PDU that is in
the Q sub-PDUs and whose start position is closest to a start position of the first CB, 1<Q<M, and

Q is an integer; or
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the data part of the first CB does not comprise a start position of any sub-PDU, and the header
information of the first CB indicates that the first CB does not comprise a start position of a sub-
PDU.

8. The method according to claim 7, wherein the header information of the first CB comprises
a flag field and an offset field, the flag field has a first value and a second value, the first value
indicates that the first CB comprises a start position of a sub-PDU, and the second value indicates
that the first CB does not comprise a start position of a sub-PDU; and

when the flag field is the first value, the offset field comprised in the header information of
the first CB indicates an offset, relative to a start position of the data part of the first CB, of a start
position of a sub-PDU that is in the sub-PDUs whose start positions fall within the first CB and
that is closest to the start position of the first CB; or

when the flag field is the second value, the offset field comprised in the header information
of the first CB is an invalid field.

9. The method according to claim 7, wherein the header information of the first CB comprises
an offset field, and the offset field has a valid value and an invalid value; and

when the offset field is the valid value, the valid value indicates that the first CB comprises a
start position of a sub-PDU, and the valid value indicates an offset, relative to a start position of
the data part of the first CB, of a start position of a sub-PDU that is in the sub-PDUs whose start
positions fall within the first CB and that is closest to the start position of the first CB; or

when the offset field is the invalid value, the invalid value indicates that the first CB does not
comprise a start position of a sub-PDU, and the invalid value indicates an invalid offset.

10. The method according to claim 7, wherein the header information of the first CB
comprises an end position field and a length field, the end position field indicates a position of an
end position of the data part in the first CB in a corresponding sub-PDU, and the length field
indicates a length of the sub-PDU in which the end position of the data part in the first CB is
located.

11. The method according to claim 10, wherein the end position field indicates a remaining
length of the sub-PDU in which the end position of the data part in the first CB is located.

12. The method according to claim 7, wherein the header information of the first CB
comprises a start position field and a length field, the start position field indicates a position of a
start position of the data part in the first CB in a corresponding sub-PDU, and the length field
indicates a length of the sub-PDU in which the start position of the data part in the first CB is
located.

13. The method according to claim 12, wherein the start position field indicates a length

between the position of the start position of the data part in the first CB in the corresponding sub-
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PDU and a start position of the sub-PDU.

14. A data receiving method, comprising:

receiving a transport block TB from a transmitting end, wherein there is a position mapping
relationship between data parts in a plurality of code blocks CBs obtained by dividing the TB and
N sub-PDUs comprised in a medium access control protocol data unit MAC PDU, N>1, and N is
an integer; wherein

the plurality of CBs comprise a first CB, header information of the first CB indicates a
position of a data part of the first CB in the MAC PDU, or the header information of the first CB
indicates a position correspondence between the data part of the first CB and M sub-PDUs in the
N sub-PDUs, M>1, M is an integer, and M is less than or equal to N; and

obtaining one or more complete sub-PDUs of the MAC PDU based on the position mapping
relationship.

15. The method according to claim 14, wherein before the obtaining one or more complete
sub-PDUs of the MAC PDU based on the position mapping relationship, the method further
comprises:

performing cyclic redundancy check CRC on the TB; and

determining that the CRC on the TB fails.

16. The method according to claim 14 or 15, wherein the obtaining one or more complete
sub-PDUs of the MAC PDU based on the position mapping relationship comprises:

performing CRC on the plurality of CBs to obtain a correct CB in the plurality of CBs;

parsing header information of the correct CB to obtain a local position mapping relationship
between the correct CB and a sub-PDU that has a position correspondence with a data part of the
correct CB; and

obtaining a complete sub-PDU in the correct CB based on the local position mapping
relationship.

17. The method according to claim 16, wherein the correct CB comprises the first CB, the
first CB comprises a part of a first sub-PDU, a remaining part of the first sub-PDU and a second
CB after the first CB have a position correspondence, the second CB is an incorrect CB, and the
part of the first sub-PDU comprises a start position of the first sub-PDU and a complete sub-header
of the first sub-PDU; and

the parsing header information of the correct CB to obtain a local position mapping
relationship comprises:

parsing the header information of the first CB to obtain the sub-header of the first sub-PDU
and a position mapping relationship of the first sub-PDU, wherein the sub-header of the first sub-
PDU comprises length information of the first sub-PDU;
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reading the complete first sub-PDU based on the position mapping relationship of the first
sub-PDU and the length information, and performing CRC on the complete first sub-PDU; and

obtaining the complete first sub-PDU if the CRC on the complete first sub-PDU succeeds.

18. The method according to any one of claims 14 to 17, wherein the data part of the first CB
comprises start positions of Q sub-PDUs in the M sub-PDUs, the header information of the first
CB indicates a position, in the data part of the first CB, of a start position of a sub-PDU that is in
the Q sub-PDUs and whose start position is closest to a start position of the first CB, 1<Q<M, and
Q is an integer; or

the data part of the first CB does not comprise a start position of any sub-PDU, and the header
information of the first CB indicates that the first CB does not comprise a start position of a sub-
PDU.

19. The method according to claim 18, wherein the header information of the first CB
comprises a flag field and an offset field, the flag field has a first value and a second value, the
first value indicates that the first CB comprises a start position of a sub-PDU, and the second value
indicates that the first CB does not comprise a start position of a sub-PDU; and

when the flag field is the first value, the offset field comprised in the header information of
the first CB indicates an offset, relative to a start position of the data part of the first CB, of a start
position of a sub-PDU that is in the sub-PDUs whose start positions fall within the first CB and
that is closest to the start position of the first CB; or

when the flag field is the second value, the offset field comprised in the header information
of the first CB is an invalid field.

20. The method according to claim 18, wherein the header information of the first CB
comprises an offset field, and the offset field has a valid value and an invalid value; and

when the offset field is the valid value, the valid value indicates that the first CB comprises a
start position of a sub-PDU, and the valid value indicates an offset, relative to a start position of
the data part of the first CB, of a start position of a sub-PDU that is in the sub-PDUs whose start
positions fall within the first CB and that is closest to the start position of the first CB; or

when the offset field is the invalid value, the invalid value indicates that the first CB does not
comprise a start position of a sub-PDU, and the invalid value indicates an invalid offset.

21. The method according to claim 18, wherein the header information of the first CB
comprises an end position field and a length field, the end position field indicates a position of an
end position of the data part in the first CB in a corresponding sub-PDU, and the length field
indicates a length of the sub-PDU in which the end position of the data part in the first CB is
located.

22. The method according to claim 21, wherein the end position field indicates a remaining
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length of the sub-PDU in which the end position of the data part in the first CB is located.

23. The method according to claim 18, wherein the header information of the first CB
comprises a start position field and a length field, the start position field indicates a position of a
start position of the data part in the first CB in a corresponding sub-PDU, and the length field
indicates a length of the sub-PDU in which the start position of the data part in the first CB is
located.

24. The method according to claim 23, wherein the start position field indicates a length
between the position of the start position of the data part in the first CB in the corresponding sub-
PDU and a start position of the sub-PDU.

25. A communication apparatus, comprising at least one processor, wherein the at least one
processor is coupled to at least one memory, and the at least one processor is configured to execute
a computer program or instructions stored in the at least one memory, so that the communication
apparatus performs the method according to any one of claims 1 to 13 or the method according to
any one of claims 14 to 24.

26. A chip, comprising a processor and a communication interface, wherein the
communication interface is configured to receive data and/or information, and transmit the
received data and/or information to the processor, and the processor processes the data and/or
information to perform the method according to any one of claims 1 to 13, or the method according
to any one of claims 14 to 24.

27. A computer-readable storage medium, wherein the computer-readable storage medium
stores computer instructions, and when the computer instructions are run on a computer, the
method according to any one of claims 1 to 13 or the method according to any one of claims 14 to
24 is implemented.

28. A computer program product, wherein the computer program product comprises computer
program code, and when the computer program code runs on a computer, the method according to
any one of claims 1 to 13 or the method according to any one of claims 14 to 24 is implemented.

29. A communication apparatus, comprising a processor and a communication interface,
wherein

the processor is configured to: obtain a position mapping relationship between N sub-PDUs
comprised in a MAC PDU and data parts of a plurality of code blocks CBs, wherein the plurality
of CBs are obtained by dividing a transport block TB, and each of the plurality of CBs comprises
header information and a data part; and

generate a data segment based on the position mapping relationship and the MAC PDU,
wherein the data segment comprises a plurality of sub-data segments, a quantity of the sub-data

segments is equal to a quantity of CBs obtained by dividing the TB, each sub-data segment
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corresponds to one of the plurality of CBs obtained by dividing the TB, each sub-data segment
comprises a first part and a second part, the first part is header information of a CB corresponding
to the sub-data segment, the second part is a data part of the CB corresponding to the sub-data
segment, the second part comprises a part or all of one or more of the N sub-PDUs, and a sum of
lengths of respective second parts of the plurality of sub-data segments is equal to a length of the
MAC PDU; and

the communication interface is configured to send the TB, wherein the TB carries the data
segment; wherein

the plurality of CBs comprise a first CB, header information of the first CB indicates a
position correspondence between a data part in the first CB and M sub-PDUs in the N sub-PDU,
both N and M are integers, N>1, M>1, and M is less than or equal to N.

30. A communication apparatus, comprising a processor and a communication interface,
wherein

the processor is configured to: obtain a position mapping relationship between N sub-PDUs
comprised in a medium access control protocol data unit MAC PDU carried by a first transport
block TB and data parts of a plurality of code blocks CBs, wherein the plurality of CBs are obtained
by dividing a second TB, and each of the plurality of CBs comprises header information and a data
part; and

generate the second TB based on the position mapping relationship and the first TB; and

the communication interface is configured to send the second TB; wherein

the plurality of CBs comprise a first CB, header information of the first CB indicates a
position of a data part of the first CB in the MAC PDU, or the header information of the first CB
indicates a position correspondence between the data part of the first CB and M sub-PDUs in the
N sub-PDUs, both N and M are integers, N>1, M>1, and M is less than or equal to N.

31. A communication apparatus, comprising a processor and a communication interface,
wherein

the communication interface is configured to receive a transport block TB from a transmitting
end, wherein there is a position mapping relationship between data parts in a plurality of code
blocks CBs obtained by dividing the TB and N sub-PDUs comprised in a medium access control
protocol data unit MAC PDU, N>1, and N is an integer; wherein

the plurality of CBs comprise a first CB, header information of the first CB indicates a
position of a data part of the first CB in the MAC PDU, or the header information of the first CB
indicates a position correspondence between the data part of the first CB and M sub-PDUs in the
N sub-PDUs, M>1, M is an integer, and M is less than or equal to N; and

the processor is configured to obtain one or more complete sub-PDUs of the MAC PDU based
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on the position mapping relationship.

32. A wireless communication system, comprising a communication apparatus configured to
perform the method according to any one of claims 1 to 13, and a communication apparatus
configured to perform the method according to any one of claims 14 to 24; or comprising the
communication apparatus according to claim 29 or 30 and the communication apparatus according

to claim 31.
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