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SEMANTIC COMMUNICATION METHOD AND RELATED APPARATUS

TECHNICAL FIELD

[0001] This application relates to the field of communication technologies, and in particular,

to a semantic communication method and a related apparatus.

BACKGROUND

[0002] In the face of continuously growing data, higher-level communication needs to be
considered, that is, effective communication between a transmit end and a receive end instead of
precise data replication needs to be implemented. Semantic communication is a new
communication mode, and an objective of semantic communication is to correctly interpret, by the
receive end, semantic information sent by the transmit end, instead of precisely reconstructing sent
data. This helps reduce transmission overheads.

[0003] In a conventional data transmission mechanism, data from an application layer of a
transmit end apparatus is first processed by using protocols at various layers, and then sent after
operations such as coding and modulation are performed at a physical layer. In a radio access
network, a radio link control (radio link control, RLC) layer and the physical layer are involved in
data retransmission. Specifically, data from the RLC layer is sent through the physical layer, and
the transmit end apparatus adds a cyclic redundancy check (cyclic redundancy check, CRC) bit to
a data packet. The CRC bit is used for data check. A receive end apparatus first decodes received
data, and then performs CRC check on the data. If the check succeeds, the data is transmitted
upward to the RLC layer. If the check fails, a negative acknowledgement (negative
acknowledgement, NACK) is fed back to the transmit end apparatus. If the RLC layer of the
receive end apparatus does not receive, within a specified time, data transmitted upward from the
physical layer, it is considered that transmission of the data fails. The receive end apparatus may
feed back a NACK to the transmit end apparatus, to trigger the transmit end apparatus to resend
the data.

[0004] Therefore, it may be learned that CRC check and data retransmission are intended to
ensure that the receive end apparatus perfectly reconstructs data sent by the transmit end device.
For semantic communication, the receive end apparatus only needs to correctly interpret semantic
information sent by the transmit end apparatus. The semantic information does not necessarily
require perfect data reconstruction. Therefore, in the conventional data transmission mechanism,
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fault tolerance of semantic communication cannot be fully used as data retransmission is

performed when CRC check fails, resulting in unnecessary data retransmission.

SUMMARY

[0005] This application provides a semantic communication method and a related apparatus,
to reduce unnecessary data retransmission and improve semantic communication efficiency.
[0006] According to a first aspect of this application, a semantic communication method is
provided. The semantic communication method may be performed by a first apparatus. The first
apparatus may be a terminal device or a network device, a component (for example, a processor,
a chip, a chip system, or the like) in a terminal device or a network device, a logical module or
software that can implement all or some of functions of a terminal device, or a logical module or
software that can implement all or some of functions of a network device. The semantic
communication method includes: The first apparatus sends first semantic data, where the first
semantic data is determined from first data; and the first apparatus receives first indication
information, where the first indication information includes first information, and the first
information indicates not to retransmit the first semantic data; the first indication information
includes second information, and the second information is used to request semantic data other
than the first semantic data in semantic data determined from the first data; or the first indication
information includes third information, and the third information indicates to retransmit the first
semantic data.

[0007] It may be learned from the foregoing technical solution that after the first apparatus
sends the first semantic data, the first apparatus receives the first indication information. The first
indication information includes the first information, and the first information indicates not to
retransmit the first semantic data. Alternatively, the first indication information includes the second
information, and the second information is used to request semantic data other than the first
semantic data in the semantic data determined from the first data. Alternatively, the first indication
information includes the third information, and the third information indicates to retransmit the
first semantic data. Therefore, it may be learned that the first indication information corresponds
to three possible indication meanings. For example, when semantic check on the first semantic
data succeeds, the first semantic data is not retransmitted. When semantic check on the first
semantic data fails, and data check on the first semantic data succeeds, semantic data other than
the first semantic data in the semantic data determined from the first data is requested. When
semantic check on the first semantic data fails, and data check on the first semantic data fails, the

first semantic data is retransmitted. Therefore, it may be learned that when the semantic check on
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the first semantic data succeeds, the semantic data does not need to be retransmitted. The
corresponding semantic data is retransmitted only when the semantic check on the first semantic
data fails. In this way, unnecessary data retransmission is reduced, a quantity of retransmissions is
reduced, and semantic communication efficiency is improved.

[0008] Based on the first aspect, in a possible implementation, the first data includes raw data;
the first data includes semantic data extracted from raw data; the first data includes semantic data
that is extracted from raw data and that is obtained through semantic filtering; or the first data
includes semantic data obtained from another apparatus. In this implementation, some possible
implementations of the first data are shown, thereby enriching implementation of the solution.
[0009] Based on the first aspect, in a possible implementation, the method further includes:
The first apparatus generates first semantic check data, where the first semantic check data is used
to perform semantic check on the first semantic data; and the first apparatus sends the first semantic
check data. In this implementation, the first apparatus may further send the first semantic check
data, so that a receive end apparatus performs semantic check on the first semantic data by using
the first semantic check data.

[0010] Based on the first aspect, in a possible implementation, the first semantic data includes
data of one or more first semantic layers, and the data of the one or more first semantic layers is
data of the one or more first semantic layers that is output by a first model when the first data is
used as input data of the first model. Therefore, it may be learned that the first semantic data may
be the data of the one or more first semantic layers that is output by the first model, so that the
receive end apparatus executes a corresponding task by using the first semantic data.

[0011] Based on the first aspect, in a possible implementation, the first semantic check data
includes data of one or more second semantic layers; the first semantic check data includes label
information of data of one or more second semantic layers; or the first semantic check data includes
data of one or more third semantic layers; and the one or more second semantic layers are semantic
layers higher than the one or more first semantic layers, and the data of the one or more third
semantic layers is data of the one or more third semantic layers that is output by a second model
when the first data is used as input data of the second model. Some possible implementations of
the first semantic check data are provided in this implementation. The first semantic check data
may be data of a higher semantic layer that is output by the first model; or the first semantic check
data may be the data of the one or more third semantic layers that is output by the second model.
Therefore, it is convenient for the receive end apparatus to perform semantic check on the first
semantic data by using the first semantic check data.

[0012] Based on the first aspect, in a possible implementation, the method further includes:
The first apparatus generates first data check data, where the first data check data is used to perform
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data check on the first semantic data; and the first apparatus sends the first data check data.
Therefore, it is convenient for the receive end apparatus to perform data check on the first semantic
data by using the first data check data.

[0013] Based on the first aspect, in a possible implementation, the first semantic data includes
a plurality of groups of semantic data, the first data check data includes a plurality of groups of
data check data, the plurality of groups of semantic data and the plurality of groups of data check
data are in a one-to-one correspondence, and each of the plurality of groups of data check data is
used to perform data check on one group of semantic data corresponding to the group data check
data. Therefore, when data check on only one group or several groups of semantic data fails, only
the group or several groups of semantic data need to be retransmitted. The plurality of groups of
semantic data do not need to be retransmitted, to further reduce a data retransmission amount.
[0014] Based on the first aspect, in a possible implementation, each of the plurality of groups
of semantic data includes data of one output channel in a convolutional neural network, and
different groups of semantic data correspond to data of different output channels; or each of the
plurality of groups of semantic data includes output data corresponding to one token in a
transformer, and different groups of semantic data correspond to output data corresponding to
different tokens. Therefore, two grouping manners of grouping the first semantic data into a
plurality of groups of semantic data are provided, thereby facilitating implementation of the
solution.

[0015] Based on the first aspect, in a possible implementation, the second information further
includes a semantic check result obtained by performing semantic check on the first semantic data.
Therefore, the first apparatus is indirectly indicated, by using the semantic check result, to
retransmit a corresponding quantity of pieces of new semantic data, so that the receive end
apparatus executes a corresponding task. For example, the first apparatus is a network device, and
the receive end apparatus is a terminal device. The terminal device feeds back the second
information to the network device.

[0016] Based on the first aspect, in a possible implementation, the second information further
includes second indication information, the second indication information indicates to retransmit
N pieces of semantic data other than the first semantic data in the semantic data determined from
the first data, and N is an integer greater than or equal to 1. Therefore, the first apparatus is
indicated to retransmit the N pieces of new semantic data. For example, the first apparatus is a
terminal device, and the receive end apparatus is a network device. The network device indicates
the terminal device to retransmit the N pieces of new semantic data.

[0017] Based on the first aspect, in a possible implementation, the semantic check result
includes a correctness probability of the first semantic data; or the semantic check result includes
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a similarity value between the first semantic check data and second semantic check data, the first
semantic check data is semantic check data received by an apparatus that sends the second
information, and the second semantic check data is generated based on the first semantic data
received by the apparatus that sends the second information. Therefore, two possible
implementations of the semantic check result are provided. This indicates reliability of the
semantic check result. Therefore, the first apparatus is indicated to retransmit a corresponding
quantity of pieces of new semantic data.

[0018] Based on the first aspect, in a possible implementation, the second information includes
at least 3 bits, first 2 bits in the at least 3 bits indicate that the semantic check on the first semantic
data received by the apparatus that sends the second information fails, a bit other than the first 2
bits in the at least 3 bits indicates a level of the semantic check result obtained through the semantic
check, and the level of the semantic check result represents the correctness probability of the first
semantic data received by the apparatus that sends the second information. This indicates
reliability of the semantic check result. Therefore, the first apparatus is indicated to retransmit a
corresponding quantity of pieces of new semantic data.

[0019] Based on the first aspect, in a possible implementation, if the first indication
information includes the second information, the method further includes: The first apparatus
sends second semantic data, where the second semantic data is semantic data, other than the first
semantic data, determined from the first data; or the second semantic data includes data of a fourth
semantic layer, the first semantic data includes the data of the first semantic layer, the data of the
first semantic layer and the data of the fourth semantic layer are respectively data of the first
semantic layer and data of the fourth semantic layer that are output by the first model when the
first data is used as the input data of the first model, and the fourth semantic layer is a semantic
layer lower than the first semantic layer. In this implementation, the first apparatus may retransmit
new semantic data. For example, the first apparatus may retransmit data of a lower semantic layer
that is output by the first model, so that the receive end apparatus executes a corresponding task
by using the new semantic data.

[0020] Based on the first aspect, in a possible implementation, if the first indication
information includes the third information, the method further includes: The first apparatus
retransmits the first semantic data. Therefore, the receive end apparatus executes a corresponding
task.

[0021] According to a second aspect of this application, a semantic communication method is
provided. The semantic communication method may be performed by a second apparatus. The
second apparatus may be a terminal device or a network device, a component (for example, a

processor, a chip, a chip system, or the like) in a terminal device or a network device, a logical
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module or software that can implement all or some of functions of a terminal device, or a logical
module or software that can implement all or some of functions of a network device. The semantic
communication method includes: The second apparatus receives first semantic data, where the first
semantic data is determined from first data; the second apparatus performs semantic check on the
first semantic data; and the second apparatus sends first indication information, where when the
semantic check on the first semantic data succeeds, the first indication information includes first
information, and the first information indicates not to retransmit the first semantic data; or when
the semantic check on the first semantic data fails, the second apparatus performs data check on
the first semantic data, where when the data check on the first semantic data succeeds, the first
indication information includes second information, and the second information is used to request
semantic data other than the first semantic data in semantic data determined from the first data; or
when the semantic check on the first semantic data fails, the second apparatus performs data check
on the first semantic data, where when the data check on the first semantic data fails, the first
indication information includes third information, and the third information indicates to retransmit
the first semantic data.

[0022] In the foregoing technical solution, when the data check on the first semantic data
succeeds, the first indication information includes the second information, and the second
information is used to request semantic data other than the first semantic data in the semantic data
determined from the first data. Therefore, it may be learned that when the semantic check on the
first semantic data succeeds, the semantic data does not need to be retransmitted. When the
semantic check on the first semantic data fails, and the data check on the first semantic data
succeeds, the first indication information includes the second information, and the second
information is used to request semantic data other than the first semantic data in the semantic data
determined from the first data. Alternatively, when the semantic check on the first semantic data
fails, and the data check on the first semantic data fails, the second apparatus performs data check
on the first semantic data. When the data check on the first semantic data fails, the first indication
information includes the third information, and the third information indicates to retransmit the
first semantic data. The corresponding semantic data is retransmitted only when the semantic
check on the first semantic data fails. In this way, unnecessary data retransmission is reduced, a
quantity of retransmissions is reduced, and semantic communication efficiency is improved.
[0023] Based on the second aspect, in a possible implementation, the first data includes raw
data; the first data includes semantic data extracted from raw data; the first data includes semantic
data that is extracted from raw data and that is obtained through semantic filtering; or the first data
includes semantic data obtained from another apparatus. In this implementation, some possible
implementations of the first data are shown, thereby enriching implementation of the solution.
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[0024] Based on the second aspect, in a possible implementation, the method further includes:
The second apparatus receives first semantic check data; and that the second apparatus performs
semantic check on the first semantic data includes: The second apparatus generates second
semantic check data based on the first semantic data; the second apparatus determines whether the
first semantic check data is consistent with the second semantic check data; and if the first semantic
check data is consistent with the second semantic check data, the second apparatus determines that
the semantic check on the first semantic data succeeds; or if the first semantic check data is
inconsistent with the second semantic check data, the second apparatus determines that the
semantic check on the first semantic data fails. In this implementation, the second apparatus may
obtain the first semantic check data. The second apparatus may perform semantic check on the
first semantic data by using the first semantic check data. Therefore, semantic check is performed
on the first semantic data.

[0025] Based on the second aspect, in a possible implementation, the first semantic data
includes data of one or more first semantic layers, and the data of the one or more first semantic
layers is data of the one or more first semantic layers that is output by a first model when the first
data is used as input data of the first model. Therefore, it may be learned that the first semantic
data may be the data of the one or more first semantic layers that is output by the first model, so
that the second apparatus executes a corresponding task by using the first semantic data.

[0026] Based on the second aspect, in a possible implementation, the first semantic check data
includes data of one or more second semantic layers; the first semantic check data includes label
information of data of one or more second semantic layers; or the first semantic check data includes
data of one or more third semantic layers; and the one or more second semantic layers are semantic
layers higher than the one or more first semantic layers, and the data of the one or more third
semantic layers is data of the one or more third semantic layers that is output by a second model
when the first data is used as input data of the second model. Some possible implementations of
the first semantic check data are provided in this implementation. The first semantic check data
may be data of a higher semantic layer that is output by the first model; or the first semantic check
data may be the data of the one or more third semantic layers that is output by the second model.
Therefore, it is convenient for the second apparatus to perform semantic check on the first semantic
data by using the first semantic check data.

[0027] Based on the second aspect, in a possible implementation, that the second apparatus
performs semantic check on the first semantic data includes: The second apparatus determines a
correctness probability of the first semantic data; and if the correctness probability is greater than
a preset threshold, the second apparatus determines that the semantic check on the first semantic
data succeeds; or if the correctness probability is less than or equal to a preset threshold, the second
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apparatus determines that the semantic check on the first semantic data fails. Therefore, semantic
check is performed on the first semantic data. Another semantic check manner is provided, to
enrich implementation of the solution.

[0028] Based on the second aspect, in a possible implementation, the method further includes:
The second apparatus receives first data check data; and that the second apparatus performs data
check on the first semantic data includes: The second apparatus performs data check on the first
semantic data based on the first data check data. Data check is implemented on the first semantic
data.

[0029] Based on the second aspect, in a possible implementation, the second information
further includes a semantic check result obtained by performing semantic check on the first
semantic data. Therefore, a transmit end apparatus is indirectly indicated, by using the semantic
check result, to retransmit a corresponding quantity of pieces of new semantic data, so that the
second apparatus executes a corresponding task. For example, the transmit end apparatus is a
network device, and the second apparatus is a terminal device. The terminal device feeds back the
second information to the network device.

[0030] Based on the second aspect, in a possible implementation, the second information
includes second indication information, the second indication information indicates to send and
retransmit N pieces of semantic data other than the first semantic data in the semantic data
determined from the first data, and N is an integer greater than or equal to 1. Therefore, the transmit
end apparatus is indicated to retransmit the N pieces of new semantic data. For example, the
transmit end apparatus is a terminal device, and the second apparatus is a network device. The
network device indicates the terminal device to retransmit the N pieces of new semantic data.
[0031] Based on the second aspect, in a possible implementation, the semantic check result
includes the correctness probability of the first semantic data; or the semantic check result includes
a similarity value between the first semantic check data and the second semantic check data, the
first semantic check data is semantic check data received by the second apparatus, and the second
semantic check information is generated based on the first semantic data. Therefore, two possible
implementations of the semantic check result are provided. This indicates reliability of the
semantic check result. Therefore, the transmit end apparatus is indicated to retransmit a
corresponding quantity of pieces of new semantic data.

[0032] Based on the second aspect, in a possible implementation, the first semantic data
includes a plurality of groups of semantic data, the first data check data includes a plurality of
groups of data check data, and the plurality of groups of semantic data and the plurality of groups
of data check data are in a one-to-one correspondence; and that the second apparatus performs data
check on the first semantic data based on the first data check data includes: The second apparatus
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performs data check on each of the plurality of groups of semantic data by using one group of data
check data corresponding to each group of semantic data, where when data check on a first part of
the plurality of groups of semantic data succeeds, and data check on a second part of the plurality
of groups of semantic data fails, the third information indicates to retransmit the second part of the
groups of semantic data. The plurality of groups of semantic data do not need to be retransmitted,
to further reduce a data retransmission amount.

[0033] Based on the second aspect, in a possible implementation, each of the plurality of
groups of semantic data includes data of one output channel in a convolutional neural network,
and different groups of semantic data correspond to data of different output channels; or each of
the plurality of groups of semantic data includes output data corresponding to one token in a
transformer, and different groups of semantic data correspond to output data corresponding to
different tokens. Therefore, two grouping manners of grouping the first semantic data into a
plurality of groups of semantic data are provided, thereby facilitating implementation of the
solution.

[0034] Based on the second aspect, in a possible implementation, the second information
includes at least 3 bits, first 2 bits in the at least 3 bits indicate that the semantic check on the first
semantic data fails, a bit other than the first 2 bits in the at least 3 bits indicates a level of the
semantic check result obtained through the semantic check, and the level of the semantic check
result represents the correctness probability of the first semantic data. This indicates reliability of
the semantic check result. Therefore, the transmit end apparatus is indicated to retransmit a
corresponding quantity of pieces of new semantic data.

[0035] Based on the second aspect, in a possible implementation, if the first indication
information includes the second information, the method further includes: The second apparatus
receives second semantic data, where the second semantic data is semantic data, other than the
first semantic data, determined from the first data; or the second semantic data includes data of a
fourth semantic layer, the first semantic data includes the data of the first semantic layer, the data
of the first semantic layer and the data of the fourth semantic layer are respectively data of the first
semantic layer and data of the fourth semantic layer that are output by the first model when the
first data is used as the input data of the first model, and the fourth semantic layer is a semantic
layer lower than the first semantic layer. In this implementation, the second apparatus receives
retransmitted new semantic data. For example, the second semantic data includes data of a lower
semantic layer that is output by the first model, so that the second apparatus executes a
corresponding task by using the new semantic data.

[0036] Based on the second aspect, in a possible implementation, if the first indication
information includes the third information, the method further includes: The second apparatus
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receives the retransmitted first semantic data. Therefore, the second apparatus executes a
corresponding task.
[0037] According to a third aspect of this application, a first apparatus is provided and includes:
a transceiver module, configured to: send first semantic data, where the first semantic
data is determined from first data; and receive first indication information, where the first
indication information includes first information, and the first information indicates not to
retransmit the first semantic data; the first indication information includes second information, and
the second information is used to request semantic data other than the first semantic data in
semantic data determined from the first data; or the first indication information includes third
information, and the third information indicates to retransmit the first semantic data.
[0038] Based on the third aspect, in a possible implementation, the first data includes raw data;
the first data includes semantic data extracted from raw data; the first data includes semantic data
that is extracted from raw data and that is obtained through semantic filtering; or the first data
includes semantic data obtained from another apparatus.
[0039] Based on the third aspect, in a possible implementation, the first apparatus further
includes a processing module; the processing module is configured to generate first semantic check
data, where the first semantic check data is used to perform semantic check on the first semantic
data; and the transceiver module is further configured to send the first semantic check data.
[0040] Based on the third aspect, in a possible implementation, the first semantic data includes
data of one or more first semantic layers, and the data of the one or more first semantic layers is
data of the one or more first semantic layers that is output by a first model when the first data is
used as input data of the first model.
[0041] Based on the third aspect, in a possible implementation, the first semantic check data
includes data of one or more second semantic layers; the first semantic check data includes label
information of data of one or more second semantic layers; or the first semantic check data includes
data of one or more third semantic layers; and the one or more second semantic layers are semantic
layers higher than the one or more first semantic layers, and the data of the one or more third
semantic layers is data of the one or more third semantic layers that is output by a second model
when the first data is used as input data of the second model.
[0042] Based on the third aspect, in a possible implementation, the first apparatus further
includes the processing module; the processing module is configured to generate first data check
data, where the first data check data is used to perform data check on the first semantic data; and
the transceiver module is further configured to send the first data check data.
[0043] Based on the third aspect, in a possible implementation, the first semantic data includes
a plurality of groups of semantic data, the first data check data includes a plurality of groups of
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data check data, the plurality of groups of semantic data and the plurality of groups of data check
data are in a one-to-one correspondence, and each of the plurality of groups of data check data is
used to perform data check on one group of semantic data corresponding to the group of data check
data.

[0044] Based on the third aspect, in a possible implementation, each of the plurality of groups
of semantic data includes data of one output channel in a convolutional neural network, and
different groups of semantic data correspond to data of different output channels; or each of the
plurality of groups of semantic data includes output data corresponding to one token in a
transformer, and different groups of semantic data correspond to output data corresponding to
different tokens.

[0045] Based on the third aspect, in a possible implementation, the second information further
includes a semantic check result obtained by performing semantic check on the first semantic data.
[0046] Based on the third aspect, in a possible implementation, the second information further
includes second indication information, the second indication information indicates to retransmit
N pieces of semantic data other than the first semantic data in the semantic data determined from
the first data, and N is an integer greater than or equal to 1.

[0047] Based on the third aspect, in a possible implementation, the semantic check result
includes a correctness probability of the first semantic data; or the semantic check result includes
a similarity value between the first semantic check data and second semantic check data, the first
semantic check data is semantic check data received by an apparatus that sends the second
information, and the second semantic check data is generated based on the first semantic data
received by the apparatus that sends the second information.

[0048] Based on the third aspect, in a possible implementation, the second information
includes at least 3 bits, first 2 bits in the at least 3 bits indicate that the semantic check on the first
semantic data received by the apparatus that sends the second information fails, a bit other than
the first 2 bits in the at least 3 bits indicates a level of the semantic check result obtained through
the semantic check, and the level of the semantic check result represents the correctness probability
of the first semantic data received by the apparatus that sends the second information.

[0049] Based on the third aspect, in a possible implementation, if the first indication
information includes the second information, the transceiver module is further configured to send
second semantic data, where the second semantic data is semantic data, other than the first
semantic data, determined from the first data; or the second semantic data includes data of a fourth
semantic layer, the first semantic data includes the data of the first semantic layer, the data of the
first semantic layer and the data of the fourth semantic layer are respectively data of the first
semantic layer and data of the fourth semantic layer that are output by the first model when the
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first data is used as the input data of the first model, and the fourth semantic layer is a semantic
layer lower than the first semantic layer.
[0050] Based on the third aspect, in a possible implementation, if the first indication
information includes the third information, the transceiver module is further configured to
retransmit the first semantic data.
[0051] According to a fourth aspect of this application, a second apparatus is provided and
includes:

a transceiver module, configured to receive first semantic data, where the first semantic
data is determined from first data; and

a processing module, configured to perform semantic check on the first semantic data.
[0052] The transceiver module is further configured to send first indication information. When
the semantic check on the first semantic data succeeds, the first indication information includes
first information, and the first information indicates not to retransmit the first semantic data.
[0053] Alternatively, the processing module is further configured to: when the semantic check
on the first semantic data fails, perform data check on the first semantic data, where when the data
check on the first semantic data succeeds, the first indication information includes second
information, and the second information is used to request semantic data other than the first
semantic data in semantic data determined from the first data; or when the semantic check on the
first semantic data fails, perform data check on the first semantic data, where when the data check
on the first semantic data fails, the first indication information includes third information, and the
third information indicates to retransmit the first semantic data.
[0054] Based on the fourth aspect, in a possible implementation, the first data includes raw
data; the first data includes semantic data extracted from raw data; the first data includes semantic
data that is extracted from raw data and that is obtained through semantic filtering; or the first data
includes semantic data obtained from another apparatus.
[0055] Based on the fourth aspect, in a possible implementation, the transceiver module is
further configured to:

receive first semantic check data; and

the processing module is specifically configured to: generate second semantic check
data based on the first semantic data; determine whether the first semantic check data is consistent
with the second semantic check data; and if the first semantic check data is consistent with the
second semantic check data, determine that the semantic check on the semantic data succeeds; or
if the first semantic check data is inconsistent with the second semantic check data, determine that
the semantic check on the first semantic data fails.
[0056] Based on the fourth aspect, in a possible implementation, the first semantic data
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includes data of one or more first semantic layers, and the data of the one or more first semantic
layers is data of the one or more first semantic layers that is output by a first model when the first
data is used as input data of the first model.
[0057] Based on the fourth aspect, in a possible implementation, the first semantic check data
includes data of one or more second semantic layers; the first semantic check data includes label
information of data of one or more second semantic layers; or the first semantic check data includes
data of one or more third semantic layers; and the one or more second semantic layers are semantic
layers higher than the one or more first semantic layers, and the data of the one or more third
semantic layers is data of the one or more third semantic layers that is output by a second model
when the first data is used as input data of the second model.
[0058] Based on the fourth aspect, in a possible implementation, the processing module is
specifically configured to:

determine a correctness probability of the first semantic data; and if the correctness
probability is greater than a preset threshold, determine that the semantic check on the first
semantic data succeeds; or if the correctness probability is less than or equal to a preset threshold,
determine that the semantic check on the first semantic data fails.
[0059] Based on the fourth aspect, in a possible implementation, the transceiver module is
further configured to:

receive first data check data; and

the processing module is further configured to perform data check on the first semantic
data based on the first data check data.
[0060] Based on the fourth aspect, in a possible implementation, the second information
further includes a semantic check result obtained by performing semantic check on the first
semantic data.
[0061] Based on the fourth aspect, in a possible implementation, the second information
includes second indication information, the second indication information indicates to send and
retransmit N pieces of semantic data other than the first semantic data in the semantic data
determined from the first data, and N is an integer greater than or equal to 1.
[0062] Based on the fourth aspect, in a possible implementation, the semantic check result
includes the correctness probability of the first semantic data; or the semantic check result includes
a similarity value between the first semantic check data and the second semantic check data, the
first semantic check data is semantic check data received by the second apparatus, and the second
semantic check information is generated based on the first semantic data.
[0063] Based on the fourth aspect, in a possible implementation, the first semantic data

includes a plurality of groups of semantic data, the first data check data includes a plurality of

13



10

15

20

25

30

35

groups of data check data, and the plurality of groups of semantic data and the plurality of groups
of data check data are in a one-to-one correspondence; and

the processing module is specifically configured to perform data check on each of the
plurality of groups of semantic data by using one group of data check data corresponding to each
group of semantic data, where when data check on a first part of the plurality of groups of semantic
data succeeds, and data check on a second part of the plurality of groups of semantic data fails, the
third information indicates to retransmit the second part of the groups of semantic data.
[0064] Based on the fourth aspect, in a possible implementation, each of the plurality of groups
of semantic data includes data of one output channel in a convolutional neural network, and
different groups of semantic data correspond to data of different output channels; or each of the
plurality of groups of semantic data includes output data corresponding to one token in a
transformer, and different groups of semantic data correspond to output data corresponding to
different tokens.
[0065] Based on the fourth aspect, in a possible implementation, the second information
includes at least 3 bits, first 2 bits in the at least 3 bits indicate that the semantic check on the first
semantic data fails, a bit other than the first 2 bits in the at least 3 bits indicates a level of the
semantic check result obtained through the semantic check, and the level of the semantic check
result represents the correctness probability of the first semantic data.
[0066] Based on the fourth aspect, in a possible implementation, if the first indication
information includes the second information, the transceiver module is further configured to
receive second semantic data, where the second semantic data is semantic data, other than the first
semantic data, determined from the first data; or the second semantic data includes data of a fourth
semantic layer, the first semantic data includes the data of the first semantic layer, the data of the
first semantic layer and the data of the fourth semantic layer are respectively data of the first
semantic layer and data of the fourth semantic layer that are output by the first model when the
first data is used as the input data of the first model, and the fourth semantic layer is a semantic
layer lower than the first semantic layer.
[0067] Based on the fourth aspect, in a possible implementation, if the first indication
information includes the third information, the transceiver module is further configured to receive
the retransmitted first semantic data.
[0068] For the third aspect, the first apparatus may be a terminal device or a network device,
a component (for example, a processor, a chip, a chip system, or the like) in a terminal device or a
network device, a logical module or software that can implement all or some of functions of a
terminal device, or a logical module or software that can implement all or some of functions of a

network device. The transceiver module may be a transceiver or an input/output interface; and the
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processing module may be a processor.

[0069] In an implementation, the first apparatus is a chip, a chip system, or a circuit disposed
in the terminal device. When the first apparatus is a chip, a chip system, or a circuit disposed in
the terminal device, the transceiver module may be an input/output interface, an interface circuit,
an output circuit, an input circuit, a pin, a related circuit, or the like on the chip, the chip system,
or the circuit; and the processing module may be a processor, a processing circuit, a logic circuit,
or the like.

[0070] In another implementation, the first apparatus is a chip, a chip system, or a circuit
disposed in the network device. When the first apparatus is a chip, a chip system, or a circuit
disposed in the network device, the transceiver module may be an input/output interface, an
interface circuit, an output circuit, an input circuit, a pin, a related circuit, or the like on the chip,
the chip system, or the circuit; and the processing module may be a processor, a processing circuit,
a logic circuit, or the like.

[0071] For the fourth aspect, the second apparatus may be a terminal device or a network
device, a component (for example, a processor, a chip, a chip system, or the like) in a terminal
device or a network device, a logical module or software that can implement all or some of
functions of a terminal device, or a logical module or software that can implement all or some of
functions of a network device. The transceiver module may be a transceiver or an input/output
interface; and the processing module may be a processor.

[0072] In an implementation, the second apparatus is a chip, a chip system, or a circuit
disposed in the terminal device. When the second apparatus is a chip, a chip system, or a circuit
disposed in the terminal device, the transceiver module may be an input/output interface, an
interface circuit, an output circuit, an input circuit, a pin, a related circuit, or the like on the chip,
the chip system, or the circuit; and the processing module may be a processor, a processing circuit,
a logic circuit, or the like.

[0073] In another implementation, the second apparatus is a chip, a chip system, or a circuit
disposed in the network device. When the second apparatus is a chip, a chip system, or a circuit
disposed in the network device, the transceiver module may be an input/output interface, an
interface circuit, an output circuit, an input circuit, a pin, a related circuit, or the like on the chip,
the chip system, or the circuit; and the processing module may be a processor, a processing circuit,
a logic circuit, or the like.

[0074] According to a fifth aspect of this application, a first apparatus is provided. The first
apparatus includes a processor and a memory. The memory stores a computer program or computer
instructions, and the processor is configured to invoke and run the computer program or the

computer instructions stored in the memory, to enable the processor to implement any
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implementation of the first aspect.

[0075] Optionally, the first apparatus further includes a transceiver, and the processor is
configured to control the transceiver to receive/send a signal.

[0076] According to a sixth aspect of this application, a second apparatus is provided. The
second apparatus includes a processor and a memory. The memory stores a computer program or
computer instructions, and the processor is configured to invoke and run the computer program or
the computer instructions stored in the memory, to enable the processor to implement any
implementation of the second aspect.

[0077] Optionally, the second apparatus further includes a transceiver, and the processor is
configured to control the transceiver to receive/send a signal.

[0078] According to a seventh aspect of this application, a first apparatus is provided and
includes a processor and an interface circuit. The processor is configured to: communicate with
another apparatus through the interface circuit, and perform the method in the first aspect. There
are one or more processors.

[0079] According to an eighth aspect of this application, a second apparatus is provided and
includes a processor and an interface circuit. The processor is configured to: communicate with
another apparatus through the interface circuit, and perform the method in the second aspect. There
are one or more processors.

[0080] According to a ninth aspect of this application, a first apparatus is provided and includes
a processor, configured to: be connected to a memory, and invoke a program stored in the memory,
to perform the method in the first aspect. The memory may be located inside the first apparatus,
or may be located outside the first apparatus. In addition, there are one or more processors.
[0081] According to a tenth aspect of this application, a second apparatus is provided and
includes a processor, configured to: be connected to a memory, and invoke a program stored in the
memory, to perform the method in the second aspect. The memory may be located inside the
second apparatus, or may be located outside the second apparatus. In addition, there are one or
more processors.

[0082] In an implementation, the first apparatus in the third aspect, the fifth aspect, the seventh
aspect, or the ninth aspect may be a chip or a chip system.

[0083] In an implementation, the second apparatus in the fourth aspect, the sixth aspect, the
eighth aspect, or the tenth aspect may be a chip or a chip system.

[0084] According to an eleventh aspect of this application, a computer program product
including computer instructions is provided. When the computer program product is run on a
computer, the computer is enabled to perform any implementation of either the first aspect or the

second aspect.
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[0085] According to a twelfth aspect of this application, a computer-readable storage medium
is provided and includes computer instructions. When the instructions are run on a computer, the
computer is enabled to perform any implementation of either the first aspect or the second aspect.
[0086] According to a thirteenth aspect of this application, a chip apparatus is provided and
includes a processor, configured to invoke a computer program or computer instructions in a
memory, to enable the processor to perform any implementation of either the first aspect or the
second aspect.

[0087] Optionally, the processor is coupled to the memory through an interface.

[0088] According to a fourteenth aspect of this application, a communication system is
provided. The communication system includes the first apparatus shown in the third aspect and
the second apparatus shown in the fourth aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0089] FIG. 1A is a diagram of a structure of a communication system according to an
embodiment of this application;

[0090] FIG. 1B is another diagram of a structure of a communication system according to an
embodiment of this application;

[0091] FIG. 1C is still another diagram of a structure of a communication system according to
an embodiment of this application;

[0092] FIG. 2 is a diagram of a semantic layer according to an embodiment of this application;
[0093] FIG. 3 is a diagram of a structure of a convolutional neural network according to an
embodiment of this application;

[0094] FIG. 4 is a diagram of a structure of a transformer neural network according to an
embodiment of this application;

[0095] FIG. 5 shows a semantic communication system according to an embodiment of this
application;

[0096] FIG. 6 is a diagram of an embodiment of a semantic communication method according
to an embodiment of this application;

[0097] FIG. 7 is a schematic flowchart of a semantic communication method according to an
embodiment of this application;

[0098] FIG. 8 is a diagram of an application scenario of a semantic communication method
according to an embodiment of this application;

[0099] FIG. 9 is a diagram of data check according to an embodiment of this application;

[00100] FIG. 10 is another diagram of data check according to an embodiment of this
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application;

[00101] FIG. 11 is a diagram of another application scenario of a semantic communication
method according to an embodiment of this application;

[00102] FIG. 12 is a diagram of a structure of a first apparatus according to an embodiment of
this application;

[00103] FIG. 13 is a diagram of a structure of a second apparatus according to an embodiment
of this application;

[00104] FIG. 14 is a diagram of a structure of an apparatus according to an embodiment of this
application;

[00105] FIG. 15is a diagram of a structure of a terminal device according to an embodiment of
this application; and

[00106] FIG. 16 is a diagram of a structure of a network device according to an embodiment of

this application.

DESCRIPTION OF EMBODIMENTS

[00107] Embodiments of this application provide a semantic communication method and a
related apparatus, to reduce unnecessary data retransmission and improve semantic
communication efficiency.

[00108] The following clearly and completely describes the technical solutions in embodiments
of this application with reference to the accompanying drawings in embodiments of this
application. Clearly, the described embodiments are merely some but not all of embodiments of
this application. All other embodiments obtained by persons skilled in the art based on
embodiments of this application without creative efforts shall fall within the protection scope of
this application.

[00109] Reference to "an embodiment”, "some embodiments”, or the like described in this
application means that a specific feature, structure, or characteristic described with reference to
the embodiment is included in one or more embodiments of this application. Therefore, statements
such as "in an embodiment"”, "in some embodiments”, "in some other embodiments", "in other
embodiments”, and the like that appear at different locations in this specification do not necessarily
mean referring to a same embodiment, but mean "one or more but not all of embodiments”, unless
otherwise specifically emphasized in another manner. The terms "include"”, "comprise”, "have",
and variants thereof all mean "include but are not limited to", unless otherwise specifically
emphasized in another manner.

[00110] In descriptions of this application, unless otherwise specified, "/" means "or". For
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example, A/B may represent A or B. The term "and/or" in this specification merely describes an
association relationship between associated objects, and represents that three relationships may
exist. For example, A and/or B may represent the following three cases: Only A exists, both A and
B exist, and only B exists. In addition, "at least one™ means one or more, and "a plurality of" means
two or more. "At least one of the following items" or a similar expression thereof indicates any
combination of these items, including a single item or any combination of a plurality of items. For
example, at least one of a, b, or ¢ may represent a, b, ¢c,aand b, aand c, b and c, or a, b, and c,
where a, b, or ¢ may be singular or plural.

[00111] The technical solutions provided in this application may be applied to a wireless
communication system such as a 5th generation (5th generation, 5G) mobile communication
system, a new radio (new radio, NR) system, a satellite communication system, or a short-range
communication system. The wireless communication system in embodiments of this application
includes but is not limited to a narrowband internet of things (narrowband internet of things, NB-
I0T) system, a long term evolution (long term evolution, LTE) system, and enhanced mobile
broadband (enhanced mobile broadband, eMBB), ultra-reliable and low-latency communication
(ultra-reliable and low-latency communication, URLLC), and massive machine type
communication (massive machine type communication, mMTC) in three application scenarios of
a 5G communication system, and with continuous development of communication technologies,
further includes a subsequent evolved communication system such as a 6th generation (6th
generation, 6G) mobile communication system, and the like.

[00112] The communication system to which the technical solutions provided in this
application are applied includes a first apparatus and a second apparatus. The first apparatus and
the second apparatus may perform the technical solutions in this application, to implement
semantic communication. Optionally, the communication system may further include more
apparatuses, for example, a third apparatus. The first apparatus, the second apparatus, and the third
apparatus may perform the technical solutions in this application.

[00113] Optionally, the first apparatus is a network device or a terminal device; the first
apparatus is a chip, a chip system, or a processor in a network device or a terminal device; the first
apparatus is a logical module, software, or the like that implements some or all of functions of a
network device; or the first apparatus is a logical module, software, or the like that implements
some or all of functions of a terminal device.

[00114] Optionally, the second apparatus is a network device or a terminal device; the first
apparatus is a chip, a chip system, or a processor in a network device or a terminal device; the first
apparatus is a logical module, software, or the like that implements some or all of functions of a
network device; or the second apparatus is a logical module, software, or the like that implements
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some or all of functions of a terminal device.

[00115] Optionally, the network device is a core network device or an access network device.
[00116] The following describes some possible application scenarios of this application with
reference to FIG. 1Ato FIG. 1C. This application is still applicable to another application scenario.
This is not specifically limited in this application.

[00117] FIG. 1A is a diagram of a structure of a communication system according to an
embodiment of this application. With reference to FIG. 1A, the communication system includes
an access network device, a terminal device 1, a terminal device 2, and a terminal device 3.
Optionally, in this application, the first apparatus may be the terminal device 1, and the second
apparatus may be the terminal device 2. The terminal device 1 and the terminal device 2 may
perform the technical solutions in this application.

[00118] A device quantity and form shown in FIG. 1A are used as an example, and do not
constitute a limitation on this embodiment of this application. In actual application, the
communication system in FIG. 1A may include more access network devices and more terminal
devices.

[00119] FIG. 1B is another diagram of a structure of a communication system according to an
embodiment of this application. With reference to FIG. 1B, the communication system includes a
server, an access network device 1, an access network device 2, and a terminal device 1. Optionally,
in this application, the first apparatus is the access network device 1, and the second apparatus is
the terminal device 1; or the first apparatus is the terminal device 1, and the second apparatus is
the access network device 1. The access network device 1 and the terminal device 1 may perform
the technical solutions in this application.

[00120] A device quantity and form shown in FIG. 1B are used as an example, and do not
constitute a limitation on this embodiment of this application. In actual application, the
communication system in FIG. 1B may include more servers, more access network devices, and
more terminal devices.

[00121] FIG. 1C is still another diagram of a structure of a communication system according to
an embodiment of this application. With reference to FIG. 1C, the communication system includes
a core network device, an access network device 1, an access network device 2, and an access
network device 3. Optionally, in this application, the first apparatus is the core network device,
and the second apparatus is the access network device 1; or the first apparatus is the access network
device 1, and the second apparatus is the core network device. The core network device and the
access network device 1 may perform the technical solutions in this application.

[00122] A device quantity and form shown in FIG. 1C are used as an example, and do not
constitute a limitation on this embodiment of this application. In actual application, the
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communication system in FIG. 1C may include more core network devices and more access
network devices.

[00123] The following describes the terminal device and the network device in this application.
[00124] The terminal device may be a wireless terminal device that can receive scheduling
information and indication information from the network device. The wireless terminal device may
be a device that provides voice and/or data connectivity to users, a handheld device with a wireless
connection function, or another processing device connected to a wireless modem.

[00125] The terminal device may communicate with one or more core networks or the internet
through an access network. The terminal device may be a mobile terminal device, for example, a
mobile phone (or referred to as a "cellular” phone or a mobile phone (mobile phone)), a computer,
or a data card. For example, the terminal device may be a portable, pocket-sized, handheld,
computer built-in, or vehicle-mounted mobile apparatus that exchanges voice and/or data with a
radio access network. For example, the terminal device is a device such as a personal
communication service (personal communication service, PCS) phone, a cordless phone, a session
initiation protocol phone, a wireless local loop (wireless local loop, WLL) station, a personal
digital assistant (personal digital assistant, PDA), a tablet (Pad), or a computer with a wireless
transceiver function. The wireless terminal device may also be referred to as a system, a subscriber
unit (subscriber unit), a subscriber station (subscriber station), a mobile station (mobile station,
MS), a remote station (remote station), an access point (access point, AP), a remote terminal device
(remote terminal), an access terminal device (access terminal), a user terminal device (user
terminal), a user agent (user agent), a subscriber station (subscriber station, SS), customer premises
equipment (customer premises equipment, CPE), a terminal (terminal), user equipment (user
equipment, UE), a mobile terminal (mobile terminal, MT), or the like.

[00126] Asan example instead of a limitation, in embodiments of this application, the terminal
device may alternatively be a wearable device. The wearable device may also be referred to as a
wearable intelligent device, an intelligent wearable device, or the like, and is a general term for
wearable devices that are intelligently designed and developed for daily wear by using a wearable
technology, for example, glasses, gloves, watches, clothes, shoes, and the like. The wearable
device is a portable device that is directly worn on a body or integrated into clothes or an accessory
of a user. The wearable device is not merely a hardware device, but implements a powerful function
through software support, data exchange, and cloud interaction. In a broad sense, the wearable
intelligent device includes a full-featured and large-sized device that can implement all or some of
functions without depending on a smartphone, for example, a smartwatch or smart glasses, and
includes a device that provides only one type of application function and that needs to be used in

combination with another device such as a smartphone, for example, various smart bands, various
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smart helmets, various pieces of smart jewelry, and the like for monitoring physical signs.
[00127] The terminal device may alternatively be an uncrewed aerial vehicle, a robot, a terminal
device in device-to-device (device-to-device, D2D) communication, a terminal device in vehicle-
to-everything (vehicle-to-everything, V2X), a virtual reality (virtual reality, VR) terminal device,
an augmented reality (augmented reality, AR) terminal device, a wireless terminal device in
industrial control (industrial control), a wireless terminal device in self-driving (self-driving), a
wireless terminal device in remote medical (remote medical), a wireless terminal in a smart grid
(smart grid), a wireless terminal device in transportation safety (transportation safety), a wireless
terminal device in a smart city (smart city), a wireless terminal device in a smart home (smart
home), or the like.

[00128] In addition, the terminal device may alternatively be a terminal device in an evolved
communication system (for example, a 6th generation (6th generation, 6G) communication system
or the like) after a 5th generation (5th generation, 5G) communication system, a terminal device
in a future evolved public land mobile network (public land mobile network, PLMN), or the like.
For example, a 6G network may further extend a form and a function of a 5G communication
terminal, and a 6G terminal includes but is not limited to a vehicle, a cellular network terminal
(integrating a function of a satellite terminal), an uncrewed aerial vehicle, or an internet of things
(internet of things, 10T) device.

[00129] In embodiments of this application, the terminal device has an artificial intelligence
(artificial intelligence, Al) capability. For example, the terminal device may obtain an Al service
provided by the network device or a server. The terminal device further has an Al processing
capability.

[00130] It should be noted that the terminal device may be a device or an apparatus with a chip,
adevice or an apparatus integrated with a circuit, or a chip, a module, or a control unit in the device
or the apparatus shown above. This is not specifically limited in this application.

[00131] The network device may be a device in a wireless network. For example, the network
device may be an access network node (or an access network device) that connects the terminal
device to the wireless network, and may also be referred to as a base station. Currently, some
examples of the access network device are a base station (gNodeB, gNB) in a 5G communication
system, a transmission reception point (transmission reception point, TRP), an evolved NodeB
(evolved NodeB, eNB), a radio network controller (radio network controller, RNC), a NodeB
(NodeB, NB), a home base station (for example, a home evolved NodeB or a home NodeB, HNB),
a baseband unit (baseband unit, BBU), a wireless fidelity (wireless fidelity, Wi-Fi) access point
AP, or the like. In addition, in a network structure, the network device may include a central unit
(central unit, CU) node, a distributed unit (distributed unit, DU) node, a CU-control plane (control
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plane, CP), a CU-user plane (user plane, UP), a radio unit (radio unit, RU), or a RAN device
including a CU node and a DU node. The CU and the DU may be separately disposed, or may be
included in a same network element, for example, a baseband unit (baseband unit, BBU). The RU
may be included in a radio frequency device or a radio frequency unit, for example, included in a
remote radio unit (remote radio unit, RRU), an active antenna processing unit (active antenna unit,
AAU), or a remote radio head (remote radio head, RRH). In different systems, the CU (or the CU-
CP and the CU-UP), the DU, or the RU may have different names, but persons skilled in the art
may understand meanings of the names. For example, in an ORAN system, the CU may also be
referred to as an open CU (O-CU), the DU may also be referred to as an open DU (O-DU), the
CU-CP may also be referred to as an open CU-CP (O-CU-CP), the CU-UP may also be referred to
as an open CU-UP (O-CU-UP), and the RU may also be referred to as an open RU (O-RU). Any
one of the CU (or the CU-CP or the CU-UP), the DU, and the RU may be implemented by using
a software module, a hardware module, or a combination of a software module and a hardware
module.

[00132] The network device may be another apparatus that provides a wireless communication
function to the terminal device. A specific technology and a specific device form that are used by
the network device are not limited in embodiments of this application. For ease of description, this
is not limited in embodiments of this application.

[00133] The network device may further include a core network device. For example, the core
network device includes network elements such as a mobility management entity (mobility
management entity, MME), a home subscriber server (home subscriber server, HSS), a serving
gateway (serving gateway, S-GW), a policy and charging rules function (policy and charging rules
function, PCRF), and a public data network gateway (public data network gateway, PDN gateway,
P-GW) in a 4th generation (4th generation, 4G) network, and an access and mobility management
function (access and mobility management function, AMF), a user plane function (user plane
function, UPF), or a session management function (session management function, SMF) in a 5G
network. In addition, the core network device may further include another core network device in
the 5G network and a next generation network (for example, a 6G network) of the 5G network.
[00134] Inembodiments of this application, the network device may alternatively be a network
node having an Al capability, and may provide an Al service to the terminal device or another
network device. For example, the network device may be an Al node on a network side (an access
network or a core network), a computing node, an access network node having an Al capability, a
core network element having an Al capability, or the like.

[00135] It should be noted that the network device may be the device or the apparatus shown

above, or may be a component (for example, a chip), a module, or a unit in the device or the
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apparatus shown above. This is not specifically limited in this application.

[00136] In the face of continuously growing data, higher-level communication needs to be
considered, that is, effective communication between a transmit end and a receive end instead of
precise data replication needs to be implemented. Semantic communication is a new
communication mode, and an objective of semantic communication is to correctly interpret, by the
receive end, semantic information sent by the transmit end, instead of precisely reconstructing sent
data. Usually, the transmit end and the receive end need to have a common semantic knowledge
base. A transmit end apparatus performs semantic data extraction on raw data, and sends extracted
semantic data to a receive end apparatus, instead of sending the raw data. This significantly reduces
a bandwidth requirement. For example, a deep learning technology represented by a deep neural
network (deep neural network, DNN) has been widely used to extract semantic data of various
types of data. For example, objects are extracted from pictures for classification, detection, and
description by using text, and a natural language is understood and translated. The deep neural
network has a large quantity of learnable parameters, and can effectively extract semantic data
from noisy signals.

[00137] Insemantic communication, semantic data sent by the transmit end apparatus does not
need to be precisely reconstructed, and only corresponding semantic data needs to be restored at
the receive end apparatus. Therefore, semantic communication is fault-tolerant. In particular, the
deep neural network has strong robustness for signal noise, and can effectively extract necessary
semantic data when there is an error in received semantic data.

[00138] In a conventional data transmission mechanism, data from an application layer of the
transmit end apparatus is first processed by using protocols at various layers, and then sent after
operations such as coding and modulation are performed at a physical layer. In a radio access
network, an RLC layer and the physical layer are involved in data retransmission. Specifically,
data from the RLC layer is sent through the physical layer, and the transmit end apparatus adds a
CRC bit to a data packet. The CRC bit is used for data check. The receive end apparatus first
decodes received data, and then performs CRC check on the data. If the check succeeds, the data
is transmitted upward to the RLC layer. If the check fails, a NACK is fed back to the transmit end
apparatus. If the RLC layer of the receive end apparatus does not receive, within a specified time,
data transmitted upward from the physical layer, it is considered that transmission of the data fails.
The receive end apparatus may feed back a NACK to the transmit end apparatus, to trigger the
transmit end apparatus to resend the data.

[00139] Therefore, it may be learned that CRC check and data retransmission are intended to
ensure that the receive end apparatus perfectly reconstructs data sent by the transmit end apparatus.

For semantic communication, the receive end apparatus only needs to correctly interpret semantic
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information sent by the transmit end apparatus. The semantic information does not necessarily
require perfect data reconstruction. Therefore, in the conventional data transmission mechanism,
fault tolerance of semantic communication cannot be fully used as data retransmission is
performed when CRC check fails, resulting in unnecessary data retransmission.

[00140] This application provides a corresponding technical solution, to reduce unnecessary
data retransmission and improve semantic communication efficiency. For details, refer to related
descriptions in the following embodiments.

[00141] The following describes technical terms in this application.

[00142] Neural network: The neural network may include a neuron. The neuron may be an
operation unit, and an input to the operation unit is Xs, that is, Xs is input data of the operation unit.
An output of the operation unit may be as follows:

[00143] Herein, s=1, 2, ..., and n, n is a natural number greater than 1, WT is a weight matrix,
and Ws is a weight of xs. It should be noted that optionally, the weight of xs may be calculated by
adding a weight gradient to a weight previously used by the neuron. Herein, b is a bias of the
neuron, and f is an activation function (activation function) of the neuron, and is used to introduce
a non-linear characteristic into the neural network, to convert an input signal in the neuron into an
output signal. That is, if a parameter is input to a neuron, the neuron may output a corresponding
parameter. The neural network is a network formed by connecting many single neurons together.
That is, an output of a neuron may be an input to another neuron. A type of the neural network
may include a convolutional neural network (convolutional neural network, CNN), a transformer
neural network, a recurrent neural network (recurrent neural network, RNN), or the like.

[00144] The neural network may have a plurality of layers of neurons, and the neural network
includes one or more neural network layers. With reference to FIG. 2, the following describes a
plurality of neural network layers included in a neural network. The neural network shown in FIG.
2 includes five neural network layers, which are specifically a neural network layer (neural
network, NN 1) to an NN 5. The NN 1 includes two inputs, a connection structure between the NN
1 and the NN 2, and three outputs of the NN 1. The three outputs of the NN 1 are three inputs to
the NN 2. The NN 2 includes three inputs, a connection structure between the NN 2 and the NN 3,
and four outputs of the NN 2. The four outputs of the NN 2 are four inputs to the NN 3. The NN
3, the NN 4, and the NN 5 are similar. Details are not described herein.

[00145] A semantic layer is data of one or more semantic layers that is output by a model. The
model has one or more semantic layers. In a possible implementation, the data of the semantic
layer may be understood as data of a neural network layer. As shown in FIG. 2, data of a semantic
layer 1 may be input data of an NN 1 in a neural network; data of a semantic layer 2 may be input
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data of an NN 2 in the neural network; data of a semantic layer 3 may be input data of an NN 3 in
the neural network; data of a semantic layer 4 may be input data of an NN 4 in the neural network;
and data of a semantic layer 5 may be input data of an NN 5 in the neural network. For the semantic
layer 2, the semantic layer 2 is a higher semantic layer compared with the semantic layer 1. For
the semantic layer 1, the semantic layer 1 is a lower semantic layer compared with the semantic
layer 2. In another possible implementation, the data of the semantic layer may be understood as
an entity and a relationship at a corresponding layer in a knowledge graph. For example, "species”
is a layer, and "animals" is a layer lower than "species”. An entity and a relationship at one layer
in the knowledge graph may be understood as data of one semantic layer.
[00146] A convolutional neural network is a forward neural network structure based on a
convolution operation. As shown in FIG. 3, at a convolutional layer, a convolution operation is
separately performed on input multi-channel signals by using a convolution kernel, to obtain
output signals of a plurality of channels. A dimension of the convolution kernel is a quantity of
input channels multiplied by a size of the convolution kernel multiplied by a quantity of output
channels. A typical convolution operation at one layer may be expressed as follows:

hj = f(w;; * x; + by)
[00147]  Herein, w;; is a weight matrix from an input channel i to an output channel j, x; is
data input to the input channel i, b; is a bias vector, and f is an activation function.
[00148] Atransformer neural network is a type of neural network with a self-attention structure.

One layer is shown in FIG. 4. An input of the neural network includes a plurality of to-be-processed

vectors hgiid, where i=1,2,..,N, and the vectors interact with each other through a self-
@
1

attention layer. Herein, 1 x d indicates that the vector h;,

4 Isavector of two dimensions, where
one dimension is 1, and the other dimension is d. An operation at the self-attention layer is shown
in a formula in FIG. 4, and each of Qnxq, Knxd, and Vyxq IS @ new matrix obtained by
performing linear transformation on a matrix Hyyxq including an input vector. An output of the
self-attention layer is a vector aggd , Where i=1,2,..,N having a same quantity as H.
Subsequently, processing is separately performed at a fully connected layer to obtain an input to a
next layer. In any vector in Quxa, Kyxa: @nd Vyxq, N X d indicates that the vector is a vector
of two dimensions, where one dimension is N, and the other dimension is d. As shown in FIG. 4,
h1to hN may be understood as N tokens in a transformer, and each token has corresponding output
data.

[00149] Semantic communication: FIG. 5 shows a semantic communication system according
to this application. As shown in FIG. 5, the semantic communication system includes a first

apparatus, a second apparatus, and a channel for communication between the first apparatus and
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the second apparatus. The first apparatus includes a semantic extraction module and a channel
coding module. The second apparatus includes a channel decoding module (or referred to as a
channel decoding module) and a semantic understanding module. It should be noted that an
algorithm in the semantic extraction module (or the semantic understanding module) includes but
is not limited to one or more of the neural networks described above.

[00150] In the semantic communication system shown in FIG. 5, the first apparatus extracts
semantic data from data through the semantic extraction module (or referred to as a semantic
extraction model) in the first apparatus. Then, the first apparatus performs channel coding on the
semantic data through the channel coding module, and then sends the semantic data to the second
apparatus. The second apparatus performs, through the channel decoding module, channel
decoding on a signal sent by the first apparatus, to obtain the semantic data. The second apparatus
processes the semantic data through the semantic understanding module (or referred to as a
semantic understanding model) in the second apparatus, to obtain target data.

[00151] Therefore, it may be learned that semantic communication is that the first apparatus
extracts semantic data from raw data (or referred to as to-be-sent raw data), removes redundant
data from the raw data, and sends the semantic data to the second apparatus. Further, after receiving
the semantic data, the second apparatus understands the semantic data, to obtain data that the first
apparatus wants to transmit. It may be learned that according to such a communication method, a
data transmission amount can be reduced, and communication resources can be saved.

[00152] The following describes the technical solutions in this application with reference to
specific embodiments.

[00153] FIG. 6 is a diagram of an embodiment of a semantic communication method according
to an embodiment of this application. It should be noted that in FIG. 6, the method is shown by
using an example in which a first apparatus and a second apparatus serve as execution bodies of
the interaction diagram. For the first apparatus and the second apparatus, refer to the foregoing
related descriptions. With reference to FIG. 6, the method includes the following steps.

[00154] 601: The first apparatus sends first semantic data to the second apparatus.
Correspondingly, the second apparatus receives the first semantic data from the first apparatus.
[00155] The first semantic data is determined from first data.

[00156] The following describes some possible implementations of the first data. This
application is also applicable to another implementation. This is not specifically limited in this
application.

[00157] Implementation 1: The first data includes raw data. For example, a type of the raw data
may be one or more of an image, text, a video, or a voice. This is not limited in this application.

In this implementation, optionally, the first apparatus includes a semantic extraction module, and
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the first apparatus extracts the first semantic data from the raw data through the semantic extraction
module.

[00158] Implementation 2: The first data includes semantic data extracted from raw data. For
the raw data, refer to the foregoing related descriptions. Optionally, the first semantic data is some
semantic data in the semantic data extracted from the raw data.

[00159] Implementation 3: The first data includes semantic data that is extracted from raw data
and that is obtained through semantic filtering.

[00160] For the raw data, refer to the foregoing related descriptions. Optionally, the first
apparatus includes a semantic extraction module and a semantic filtering module. The first
apparatus extracts a plurality of pieces of semantic data from the raw data through the semantic
extraction module, and selects the first semantic data from the plurality of pieces of semantic data
through the semantic filtering module. For example, as shown in FIG. 7, the first apparatus extracts
a plurality of pieces of semantic data from the raw data such as an image, text, and a voice, and
obtains the first semantic data through semantic filtering.

[00161] Implementation 4: The first data includes semantic data obtained from another
apparatus.

[00162] The first semantic data includes some or all of semantic data in the first data. For
example, the following shows an application scenario of this application. A plurality of apparatuses
jointly complete a task. Optionally, the task may be a picture recovery task or a picture
classification task. A whole model used to implement the task is split into a plurality of models. A
corresponding model is deployed in each of the plurality of apparatuses, and different models are
deployed in different apparatuses. The first apparatus belongs to the plurality of apparatuses. The
first apparatus obtains the first data from one of the plurality of apparatuses. The one of the
apparatuses may be a previous apparatus that executes the task before the first apparatus. For
example, three apparatuses jointly complete a task, and the three apparatuses include an apparatus
1, an apparatus 2, and an apparatus 3. The first apparatus is the apparatus 2. A model 1 is deployed
in the apparatus 1, a model 2 is deployed in the apparatus 2, and a model 3 is deployed in the
apparatus 3. The apparatus 1 uses raw data as input data of the model 1, to obtain first data output
by the model 1, and sends the first data to the apparatus 2.

[00163] The following uses an example in which the first apparatus and the second apparatus
jointly complete execution of a task for description. As shown in FIG. 8, for a task, the task may
be executed by using the whole model. Specifically, the first apparatus and the second apparatus
may jointly execute the task. Therefore, the whole model may be divided into a first model and a
third model. The first model is deployed in the first apparatus, and the third model is deployed in
the second apparatus. The first apparatus may use the raw data as input data of the first model.
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Correspondingly, the first model outputs data corresponding to each of a semantic layer 1 to a
semantic layer 3. The first semantic data may include some or all of the data of the semantic layer
3.

[00164] It should be noted that FIG. 8 is merely a possible application scenario. In actual
application, the first model may be obtained by the first apparatus through training by using
corresponding data. The third model may be obtained by the second apparatus through training by
using corresponding data, and is not necessarily obtained by splitting the whole model. This is not
specifically limited in this application.

[00165] Optionally, the first semantic data is some semantic data in semantic data determined
from the first data. Each piece of semantic data has corresponding importance. The first semantic
data may be semantic data of high importance. Optionally, the first apparatus inputs the first data
to the first model, and the data of the semantic layer that is output by the first model includes
importance of each piece of semantic data.

[00166] The following describes two possible implementations of the first semantic data. This
application is also applicable to another implementation. This is not specifically limited in this
application.

[00167] Implementation 1: The first semantic data includes data of one or more first semantic
layers. The data of the one or more first semantic layers is data of the one or more first semantic
layers that is output by the first model when the first data is used as input data of the first model.
For example, as shown in FIG. 8, the first model includes a semantic layer 1 to a semantic layer 3.
The first apparatus uses the first data as input data of the first model, to obtain data that corresponds
to each of the semantic layer 1 to the semantic layer 3 and that is output by the first model. The
first semantic data may include the data of the semantic layer 3.

[00168] Implementation 2: The first semantic data includes data obtained by performing a
preset operation on data of one or more first semantic layers. For example, the first apparatus
compresses the data of the one or more first semantic layers, to obtain compressed data of the one
or more first semantic layers. For another example, the data of the one or more first semantic layers
is represented by using a vector, and the first apparatus maps the vector to a natural language.
[00169] Optionally, the embodiment shown in FIG. 6 further includes step 601a and step 601b.
[00170] 601a: The first apparatus generates first semantic check data.

[00171] The first semantic check data is used to perform semantic check on the first semantic
data.

[00172] As shown in FIG. 7, the first apparatus may include a semantic check coding module.
The semantic check coding module may add the first semantic check data to the semantic data
extracted by the semantic extraction module. The semantic data extracted by the semantic
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extraction module includes the first semantic data. It should be understood that FIG. 7 is merely
an example. In actual application, the first apparatus may perform, through the semantic filtering
module, semantic filtering on the semantic data extracted by the semantic extraction module, to
obtain the first semantic data. Then, the first apparatus adds the first semantic check data to the
first semantic data through the semantic check coding module.

[00173] The following describes some possible implementations of the first semantic check
data. This application is also applicable to another implementation. This is not specifically limited
in this application.

[00174] Implementation 1: The first semantic check data includes data of one or more second
semantic layers.

[00175] The one or more second semantic layers are semantic layers higher than the one or
more first semantic layers. The data of the one or more second semantic layers is data of the one
or more second semantic layers that is output by the whole model when the first data is used as
input data of the whole model. The first model is one of the plurality of models obtained by
splitting the whole model. Alternatively, the first model is obtained by the first apparatus through
training by using corresponding data. For example, as shown in FIG. 8, the first semantic data
includes data of a semantic layer 3 that is output by the first model. The first model may be
deployed in the first apparatus, and the first model is used by the first apparatus to generate the
first semantic data. Alternatively, the whole model may be deployed in the first apparatus. The first
apparatus uses the first data as input data of the whole model, to obtain data of a semantic layer 1
to a semantic layer 5 that is output by the whole model. The first semantic check data may include
data of a semantic layer 4 that is output by the whole model. The semantic layer 4 is a semantic
layer higher than the semantic layer 3.

[00176] Implementation 2: The first semantic check data includes label information of data of
one or more second semantic layers.

[00177] Inthe implementation 2, optionally, the first apparatus uses the first data as input data
of a fourth model, to obtain the label information of the data of the one or more second semantic
layers that is output by the fourth model. The fourth model is used to generate label information
of data of the semantic layer, and the fourth model is obtained through training by using historical
data and historical label information. For example, the label information may include a hash code
corresponding to the data of the one or more second semantic layers.

[00178] Implementation 3: The first semantic check data includes data of one or more third
semantic layers.

[00179] The data of the one or more third semantic layers is data of the one or more third
semantic layers that is output by a second model when the first data is used as input data of the
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second model. The second model is another model different from the first model.

[00180] 601b: The first apparatus sends the first semantic check data to the second apparatus.
Correspondingly, the second apparatus receives the first semantic check data from the first
apparatus.

[00181] It should be noted that there is no fixed execution sequence between step 601b and step
601. For example, step 601 may be performed first, and then step 601b may be performed; step
601b may be performed first, and then step 601 may be performed; or step 601 and step 601b are
simultaneously performed. This is not specifically limited in this application. Step 601a is
performed before step 601b.

[00182] Optionally, the embodiment shown in FIG. 6 further includes step 601c and step 601d.
[00183] 601c: The first apparatus generates first data check data.

[00184] The first data check data is used to perform data check on the first semantic data.
[00185] In a possible implementation, the first apparatus adds the first data check data to the
first semantic data and the first semantic check data. Therefore, it is convenient to perform data
check on the first semantic data and the first semantic check data by using the first data check data.
For example, as shown in FIG. 9, the first data check data includes a cyclic redundancy check
(cyclic redundancy check, CRC) bit. The first apparatus adds the CRC bit to the first semantic data
and the first semantic check data.

[00186] In another possible implementation, the first semantic data includes a plurality of
groups of semantic data, and the first data check data includes a plurality of groups of data check
data. The plurality of groups of semantic data and the plurality of groups of data check data are in
a one-to-one correspondence, and each of the plurality of groups of data check data is used to
perform data check on one group of semantic data corresponding to the group of data check data.
In an implementation, the first semantic data is divided into a plurality of groups of semantic data.
The first apparatus separately adds corresponding data check data to each group of semantic data.
For example, as shown in FIG. 10, the first semantic data includes a first group of semantic data
and a second group of semantic data. The first apparatus adds a CRC bit 1 to the first group of
semantic data, adds a CRC bit 2 to the second group of semantic data, and adds a CRC bit 3 to the
first semantic check data. In this way, data check data is separately added to each group of semantic
data. It is convenient to subsequently retransmit only semantic data whose data check fails, to
further reduce a data retransmission amount.

[00187] The following describes two possible grouping manners of the first semantic data. This
application is also applicable to another grouping manner. This is not specifically limited in this
application.

[00188] Manner 1: The first semantic data includes a plurality of groups of semantic data. Each
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of the plurality of groups of semantic data includes data of one output channel in a convolutional
neural network, and different groups of semantic data correspond to data of different output
channels.

[00189] For example, the first model is deployed in the first apparatus, and the first model is a
convolutional neural network. For the convolutional neural network, refer to the related
descriptions in FIG. 3. The first apparatus inputs the first data to the convolutional neural network,
to obtain data of a plurality of output channels in the convolutional neural network. Data of each
data channel may be grouped into one group of semantic data. Data of different data channels may
be grouped into different groups of semantic data.

[00190] Manner 2: The first semantic data includes a plurality of groups of semantic data. Each
of the plurality of groups of semantic data includes output data corresponding to one token in a
transformer, and different groups of semantic data correspond to output data corresponding to
different tokens.

[00191] For example, the first model is deployed in the first apparatus, and the first model is a
transformer neural network. For the transformer neural network, refer to the related descriptions
in FIG. 4. The first apparatus uses the first data as input data corresponding to N tokens, to obtain
output data corresponding to the N tokens. Output data corresponding to each token may be
grouped into one group of semantic data. Output data corresponding to different tokens may be
grouped into different groups of semantic data.

[00192] 601d: The first apparatus sends the first data check data to the second apparatus.
Correspondingly, the second apparatus receives the first data check data from the first apparatus.
[00193] It should be noted that there is no fixed execution sequence between step 601d and step
601. For example, step 601 may be performed first, and then step 601d may be performed; step
601d may be performed first, and then step 601 may be performed; or step 601 and step 601d are
simultaneously performed. This is not specifically limited in this application. Step 601c is
performed before step 601d.

[00194] It should be noted that when the embodiment shown in FIG. 6 includes step 601 and
step 601a to step 601d, there is no fixed execution sequence among step 601, step 601b, and step
601d. This is not specifically limited in this application. For example, step 601 is performed first,
then step 601b is performed, and finally step 601d is performed; step 601 is performed first, then
step 601d is performed, and finally step 601b is performed; step 601b is performed first, then step
601d is performed, and finally step 601 is performed; step 601b is performed first, then step 601
is performed, and finally step 601d is performed; step 601d is performed first, then step 601b is
performed, and finally step 601 is performed; step 601d is performed first, then step 601 is
performed, and finally step 601b is performed; or step 601, step 601b, and step 601d are
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simultaneously performed. This is not specifically limited in this application.

[00195] 602: The second apparatus performs semantic check on the first semantic data received
by the second apparatus.

[00196] It should be noted that due to channel transmission, the first semantic data sent by the
first apparatus may be different from the first semantic data received by the second apparatus, the
first semantic check data sent by the first apparatus may be different from the first semantic check
data received by the second apparatus, and the first data check data sent by the first apparatus may
be different from the first data check data received by the second apparatus. Therefore, the first
semantic data received by the second apparatus may also be referred to as third semantic data. The
first semantic data in the following embodiment shown in FIG. 6 may be understood as the first
semantic data received by the second apparatus. The first semantic check data received by the
second apparatus may also be referred to as third semantic check data. The first semantic check
data in the following embodiment shown in FIG. 6 may be understood as the first semantic check
data received by the second apparatus. The first data check data received by the second apparatus
may also be referred to as second data check data. The first data check data in the following
embodiment shown in FIG. 6 may be understood as the first data check data received by the second
apparatus.

[00197] In a possible implementation, the first semantic data includes data of one or more first
semantic layers.

[00198] In another possible implementation, the first semantic data includes data obtained by
performing a preset operation on data of one or more first semantic layers. For example, the first
apparatus compresses the data of the one or more first semantic layers, to obtain compressed data
of the one or more first semantic layers. Therefore, the second apparatus decompresses the
received first semantic data, to obtain the data of the one or more first semantic layers. For another
example, the data of the one or more first semantic layers is represented by using a vector, and the
first apparatus maps the vector to a natural language. The second apparatus maps the received first
semantic data to a vector.

[00199] The following describes two possible implementations of step 602. This application is
also applicable to another implementation. This is not specifically limited in this application.
[00200] Implementation 1: Based on step 601b, step 602 specifically includes: The second
apparatus generates second semantic check data based on the first semantic data; the second
apparatus determines whether the first semantic check data is consistent with the second semantic
check data; and if the first semantic check data is consistent with the second semantic check data,
the second apparatus determines that the semantic check on the first semantic data succeeds; or if
the first semantic check data is inconsistent with the second semantic check data, the second
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apparatus determines that the semantic check on the first semantic data fails.

[00201] For example, as shown in FIG. 8, the first semantic check data includes data of a
semantic layer 4 that is output by the whole model. The first semantic data includes data of a
semantic layer 3 that is output by the first model. The second apparatus uses the data of the
semantic layer 3 as an input to the third model, to obtain data of the semantic layer 4 that is output
by the third model. The data of the semantic layer 4 that is output by the third model is the second
semantic check data. The second apparatus determines whether the data of the semantic layer 4
that is output by the whole model is consistent with the data of the semantic layer 4 that is output
by the third model. If the data of the semantic layer 4 that is output by the whole model is consistent
with the data of the semantic layer 4 that is output by the third model, the second apparatus
determines that the semantic check on the first semantic data succeeds. If the data of the semantic
layer 4 that is output by the whole model is inconsistent with the data of the semantic layer 4 that
is output by the third model, the second apparatus determines that the semantic check on the first
semantic data fails.

[00202] For example, as shown in FIG. 8, the first semantic check data includes label
information of data of a semantic layer 4 that is output by the whole model. The first semantic data
includes data of a semantic layer 3 that is output by the first model. The second apparatus uses the
data of the semantic layer 3 as an input to the third model, to obtain data of the semantic layer 4
that is output by the third model. The second apparatus generates label information of the data of
the semantic layer 4 that is output by the third model. The second apparatus determines whether
the label information of the data of the semantic layer 4 that is output by the whole model is
consistent with the label information of the data of the semantic layer 4 that is output by the third
model. If the label information of the data of the semantic layer 4 that is output by the whole model
is consistent with the label information of the data of the semantic layer 4 that is output by the
third model, the second apparatus determines that the semantic check on the first semantic data
succeeds. If the label information of the data of the semantic layer 4 that is output by the whole
model is inconsistent with the label information of the data of the semantic layer 4 that is output
by the third model, the second apparatus determines that the semantic check on the first semantic
data fails.

[00203] For example, the first semantic check data is represented by using a first vector, and
the second semantic check data is represented by using a second vector. The second apparatus
determines a difference between elements of a same dimension in the first vector and the second
vector, to obtain one or more differences. The second apparatus determines an average value of
the one or more differences. If the average value is less than or equal to a first threshold, it indicates
that the semantic check on the first semantic data succeeds. If the average value is greater than a
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first threshold, it indicates that the semantic check on the first semantic data fails. Optionally, the
first threshold is determined based on a task type of a task. The task may be jointly executed by
the first apparatus and the second apparatus. For example, for a task, the first apparatus and the
second apparatus jointly complete the task. The type of the task is an industrial control task, and
sensitivity of the industrial control task is high. Therefore, the first threshold may be set to a small
value.

[00204] For example, the first semantic check data is represented by using a first vector, and
the second semantic check data is represented by using a second vector. If a cosine similarity
between the first vector and the second vector is greater than a second threshold, it indicates that
the semantic check on the first semantic data succeeds. If a cosine similarity between the first
vector and the second vector is less than or equal to a second threshold, it indicates that the
semantic check on the first semantic data fails. Optionally, the second threshold is determined
based on a task type of a task. For example, for a task, the first apparatus and the second apparatus
jointly complete the task. The type of the task is an industrial control task, and sensitivity of the
industrial control task is high. Therefore, the second threshold may be set to a large value.
[00205] Implementation 2: Step 602 specifically includes: The second apparatus determines a
correctness probability of the first semantic data; and if the correctness probability is greater than
a preset threshold, the second apparatus determines that the semantic check on the first semantic
data succeeds; or if the correctness probability is less than or equal to a preset threshold, the second
apparatus determines that the semantic check on the first semantic data fails. Alternatively, step
602 specifically includes: The second apparatus determines a correctness probability of the first
semantic data; and if the correctness probability is greater than or equal to a preset threshold, the
second apparatus determines that the semantic check on the first semantic data succeeds; or if the
correctness probability is less than a preset threshold, the second apparatus determines that the
semantic check on the first semantic data fails.

[00206] In a possible implementation, the second apparatus uses the first semantic data and the
first semantic check data as input data of a fifth model, to obtain a correctness probability of the
first semantic data that is output by the fifth model. Optionally, the fifth model is obtained through
training by using historical semantic data and historical semantic check data. If the correctness
probability is greater than the preset threshold, the second apparatus determines that the semantic
check on the first semantic data succeeds. If the correctness probability is less than or equal to the
preset threshold, the second apparatus determines that the semantic check on the first semantic
data fails.

[00207] In another possible implementation, the second apparatus uses the first semantic data
as input data of the third model, to obtain a correctness probability of the first semantic data that
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is output by the third model. As shown in FIG. 8, the first semantic data includes data of a semantic
layer 3 that is output by the first model. The second apparatus inputs the first semantic data to a
semantic layer 4 as the input data of the third model, to obtain data of a semantic layer 5 that is
output by the third model. The data of the semantic layer 5 includes the correctness probability of
the first semantic data.

[00208] Optionally, the preset threshold is 0.6, 0.7, 0.8, or 0.9.

[00209] Optionally, the preset threshold is determined based on a task type of a task. The task
may be jointly executed by the first apparatus and the second apparatus. For example, for a task,
the first apparatus and the second apparatus jointly complete the task. The type of the task is an
industrial control task, and sensitivity of the industrial control task is high. Therefore, the preset
threshold may be set to a large value. For example, the preset threshold is 0.9.

[00210] 603: The second apparatus sends first indication information to the first apparatus.
Correspondingly, the first apparatus receives the first indication information from the second
apparatus.

[00211] In a possible implementation, when the semantic check on the first semantic data
succeeds, the first indication information includes first information. The first information indicates
the first apparatus not to retransmit the first semantic data. For example, as shown in FIG. 8, after
the second apparatus receives the first semantic data, the second apparatus performs semantic
check on the first semantic data. When the semantic check on the first semantic data succeeds, the
second apparatus sends the first information to the first apparatus, to indicate the first apparatus
not to retransmit the first semantic data. In this way, data retransmission is avoided, and semantic
communication efficiency is improved. The second apparatus may use the first semantic data as
input data of the third model, to obtain data output by the third model. In this way, the task is
executed.

[00212] Optionally, the first information further indicates the first apparatus not to retransmit
semantic data other than the first semantic data in the semantic data determined from the first data.
That is, when the semantic check on the first semantic data succeeds, the first apparatus does not
need to retransmit any semantic data. In this way, unnecessary data retransmission is reduced.
[00213] Inanother possible implementation, when the semantic check on the first semantic data
fails, optionally, the embodiment shown in FIG. 6 further includes step 603a. Step 603a may be
performed before step 603 and after step 602.

[00214] 603a: When the semantic check on the first semantic data fails, the second apparatus
performs data check on the first semantic data.

[00215] Optionally, based on step 601d, that the second apparatus performs data check on the
first semantic data specifically includes: The second apparatus performs data check on the first
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semantic data by using the first data check data.

[00216] For example, as shown in FIG. 9, the first data check data includes a CRC bit, and the
CRC bit is used to perform data check on the first semantic data and the first semantic check data.
The second apparatus performs CRC check on the first semantic data and the first semantic check
data by using the CRC bit.

[00217] Optionally, the first data check data includes a plurality of groups of data check data.
The first semantic data includes a plurality of groups of semantic data. The plurality of groups of
data check data and the plurality of groups of semantic data are in a one-to-one correspondence.
The second apparatus performs data check on each group of semantic data by using one group of
data check data corresponding to the group of semantic data. As shown in FIG. 10, the first
semantic data includes a first group of semantic data and a second group of semantic data. The
second apparatus performs data check on the first group of semantic data by using a CRC bit 1,
performs data check on the second group of semantic data by using a CRC bit 2, and performs data
check on the first semantic check data by using a CRC bit 3.

[00218] Ina possible implementation, when the data check on the first semantic data succeeds,
the first indication information includes second information. The second information indicates to
request semantic data other than the first semantic data in the semantic data determined from the
first data. For example, as shown in FIG. 7, after the second apparatus receives the first semantic
data, the second apparatus performs semantic check on the first semantic data. When the semantic
check on the first semantic data fails, the second apparatus performs data check on the first
semantic data. When the data check on the first semantic data succeeds, the second apparatus sends
the second information to the first apparatus. Therefore, the first apparatus is indicated to send new
semantic data, so that the second apparatus executes a corresponding task.

[00219] Inanother possible implementation, when the data check on the first semantic data fails,
the first indication information includes third information. The third information indicates to
retransmit the first semantic data. For example, as shown in FIG. 8, after the second apparatus
receives the first semantic data, the second apparatus performs semantic check on the first semantic
data. When the semantic check on the first semantic data fails, the second apparatus performs data
check on the first semantic data. When the data check on the first semantic data fails, the second
apparatus sends the third information to the first apparatus. Therefore, the first apparatus is
indicated to retransmit the first semantic data.

[00220] Optionally, the first semantic data includes a plurality of groups of semantic data. When
data check on a first part of the plurality of groups of semantic data succeeds, and data check on a
second part of the plurality of groups of semantic data fails, the third information indicates to
retransmit the second part of the groups of semantic data. Therefore, only semantic data whose
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data check fails needs to be retransmitted, to reduce a data retransmission amount.

[00221]

meanings indicated by the various values are shown.

Table 1

For example, as shown in Table 1, various values of the first indication information and

Semantic check status
and data check status

The semantic check
succeeds, and the

The semantic check
fails, and the data

The semantic check
fails, and the data

data check succeeds; | check succeeds check fails
or the semantic check
succeeds, and the
data check fails
Value of the first 1 01 00
indication
information

Retransmit semantic | Retransmit the first

data other than the

Retransmission status | No need for

retransmission semantic data
first semantic data in
the semantic data

determined from the

first data

[00222]

the data check on the first semantic data succeeds, or when the semantic check on the first semantic

As shown in Table 1, when the semantic check on the first semantic data succeeds, and

data succeeds, and the data check on the first semantic data fails, the first indication information
includes 1 bit. As shown in Table 1, a value of the first indication information may be 1, and the
first indication information indicates that the semantic check on the first semantic data succeeds,
and the data check on the first semantic data succeeds, or the first indication information indicates
that the semantic check on the first semantic data succeeds, and the data check on the first semantic
data fails. When the semantic check on the first semantic data fails, and the data check on the first
semantic data succeeds, the first indication information includes 2 bits. As shown in Table 1, a
value of the first indication information may be 01, and the first indication information indicates
that the semantic check on the first semantic data fails, and the data check on the first semantic
data succeeds. When the semantic check on the first semantic data fails, and the data check on the
first semantic data fails, the first indication information includes 2 bits. As shown in Table 1, a

value of the first indication information may be 00, and the first indication information indicates
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that the semantic check on the first semantic data fails, and the data check on the first semantic
data fails. It may be learned from Table 1 that the second apparatus feeds back the first indication
information with reference to a semantic check result and a data check result, thereby reducing
signaling overheads.

[00223] Inapossible implementation, the second information further includes a semantic check
result obtained by performing semantic check on the first semantic data. Therefore, the first
apparatus is indicated to select a corresponding quantity of pieces of semantic data for
retransmission. Optionally, the first apparatus is a network device, and the second apparatus is a
terminal device. The terminal device feeds back the second information to the network device.
[00224] The following describes two possible implementations of the semantic check result.
This application is also applicable to another implementation. This is not specifically limited in
this application.

[00225] Implementation 1: The semantic check result includes the correctness probability of the
first semantic data. For a manner of obtaining the correctness probability of the first semantic data,
refer to the foregoing related descriptions. Details are not described herein.

[00226] Implementation 2: The semantic check result includes a similarity value between the
first semantic check data and the second semantic check data. The first semantic check result is
semantic check data received by the second apparatus from the first apparatus. The second
semantic check data is generated based on the first semantic data. For a specific generation manner,
refer to the foregoing related descriptions.

[00227] For example, the first semantic check data is represented by using a first vector, and
the second semantic check data is represented by using a second vector. An average value of a
plurality of differences calculated by using the first vector and the second vector is the similarity
value. The plurality of differences are differences between elements of a same dimension in the
first vector and the second vector. Alternatively, a cosine similarity between the first vector and
the second vector is the similarity value.

[00228] For example, the first semantic check data is represented by using a bit sequence 1, and
the second semantic check data is represented by using a bit sequence 2. The similarity value is
calculated by performing a corresponding operation on the bit sequence 1 and the bit sequence 2.
For example, the second apparatus calculates a Hamming distance between the bit sequence 1 and
the bit sequence 2, to obtain the similarity value.

[00229] Optionally, the second information includes at least 3 bits. In the at least 3 bits, 2 bits
indicate that the semantic check on the first semantic data fails. A bit other than the 2 bits in the at
least 3 bits indicates a level of the semantic check result obtained through the semantic check. The
level of the semantic check result represents the correctness probability of the first semantic data.
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[00230]

first semantic data fails, and a bit other than the first 2 bits in the at least 3 bits indicates the level

of the semantic check result obtained through the semantic check.

Table 2

For example, first 2 bits in the at least 3 bits indicate that the semantic check on the

Semantic check status
and data check status

The semantic check
succeeds, and the

The semantic check
fails, and the data

The semantic check
fails, and the data

data check succeeds; | check succeeds check fails
or the semantic check
succeeds, and the
data check fails
Value of the first 1 01XX 00
indication
information
Retransmission status | No need for Retransmit semantic | Retransmit the first

retransmission data other than the semantic data
first semantic data in
the semantic data

determined from the

first data

[00231]
the data check on the first semantic data succeeds, or when the semantic check on the first semantic

As shown in Table 2, when the semantic check on the first semantic data succeeds, and

data succeeds, and the data check on the first semantic data fails, the first indication information
includes 1 bit. As shown in Table 2, a value of the first indication information may be 1, and the
first indication information indicates that the semantic check on the first semantic data succeeds,
and the data check on the first semantic data succeeds, or the first indication information indicates
that the semantic check on the first semantic data succeeds, and the data check on the first semantic
data fails. When the semantic check on the first semantic data fails, and the data check on the first
semantic data succeeds, the first indication information includes 4 bits. As shown in Table 2, a
value of the first indication information is 01XX. For 01XX, refer to the following related
descriptions. The first indication information indicates that the semantic check on the first semantic
data fails, and the data check on the first semantic data fails. When the semantic check on the first
semantic data fails, and the data check on the first semantic data fails, the first indication
information includes 2 bits. As shown in Table 1, a value of the first indication information may
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be 00, and the first indication information indicates that the semantic check on the first semantic
data fails, and the data check on the first semantic data fails.

[00232] "XX" in "01XX" in Table 2 corresponds to the level of the semantic check result. In
this application, the first apparatus may classify the level of the semantic check result based on a
quantity of pieces of semantic data determined from the first data, or the first apparatus classifies
the level of the semantic check result based on the correctness probability of the semantic data.
The semantic check result may be classified into four levels, and each level is used to transmit a
different quantity of pieces of semantic data. The level of the semantic check result indicates
confidence or reliability of the semantic check result, indicates a similarity between the first
semantic check result and the second semantic check result, or indicates the correctness probability
of the first semantic data. For example, if the level of the semantic check result of the first semantic
data is a first level, a value of XX is 00. If the level of the semantic check result of the first semantic
data is a second level, a value of XX is 01. If the semantic check result of the first semantic data
is of a third level, a value of XX is 10. If the semantic check result of the first semantic data is of
a fourth level, a value of XX is 11.

[00233] In another possible implementation, the second information further includes second
indication information. The second indication information indicates to retransmit N pieces of
semantic data other than the first semantic data in the semantic data determined from the first data.
N is an integer greater than or equal to 1. For example, a decimal representation corresponding to
"XX"in "01XX" in Table 2 means a quantity of pieces of to-be-retransmitted semantic data other
than the first semantic data in the semantic data determined from the first data. In this
implementation, optionally, the first apparatus is a terminal device, and the second apparatus is a
network device. The network device indicates the terminal device to retransmit the N pieces of
semantic data other than the first semantic data in the semantic data determined from the first data.
[00234]  Optionally, when the first indication information includes the second information, the
embodiment shown in FIG. 6 further includes step 604. Step 604 may be performed after step 603.
[00235] 604: When the first indication information includes the second information, the first
apparatus sends second semantic data to the second apparatus. Correspondingly, the second
apparatus receives the second semantic data from the first apparatus.

[00236] Ina possible implementation, the second semantic data is semantic data, other than the
first semantic data, determined from the first data. For example, the first apparatus may select
semantic data of high importance from semantic data other than the first semantic data determined
from the first data, and send the semantic data to the second apparatus.

[00237] In another possible implementation, the second semantic data includes data of a fourth
semantic layer. The first semantic data includes the data of the first semantic layer. The data of the

41



10

15

20

25

30

35

first semantic layer and the data of the fourth semantic layer are respectively data of the first
semantic layer and data of the fourth semantic layer that are output by the first model when the
first data is used as the input data of the first model. The fourth semantic layer is a semantic layer
lower than the first semantic layer.

[00238] For example, as shown in FIG. 8, the first apparatus inputs the first data to the first
model, to obtain semantic data output by the first model. The semantic data output by the first
model includes data of a semantic layer 1, data of a semantic layer 2, and data of a semantic layer
3. The first semantic data includes the data of the semantic layer 3. In step 603, the first apparatus
may send the data of the semantic layer 2 to the second apparatus. The semantic layer 2 is a
semantic layer lower than the semantic layer 3. Therefore, in this implementation, it should be
understood that the whole model is split into a sixth model and a seventh model shown in FIG. 11.
The sixth model is deployed in the first apparatus, and the seventh model is deployed in the second
apparatus. After the second apparatus receives the second semantic data, the second apparatus may
input the second semantic data to the semantic layer 2 as input data of the seventh model, to obtain
semantic data output by the seventh model. In this way, the task is completed.

[00239] Optionally, when the first indication information includes the third information, the
embodiment shown in FIG. 6 further includes step 605. Step 605 may be performed after step 603.
[00240] 605: When the first indication information includes the third information, the first
apparatus retransmits the first semantic data to the second apparatus. Correspondingly, the second
apparatus receives the retransmitted first semantic data from the first apparatus.

[00241] For example, as shown in FIG. 8, after the second apparatus receives the first semantic
data retransmitted by the first apparatus, the second apparatus restores, based on the retransmitted
first semantic data, the first semantic data sent by the first apparatus in step 601. The second
apparatus may use the restored first semantic data as input data of the third model, to obtain
semantic data output by the third model.

[00242] In this embodiment of this application, after the first apparatus sends the first semantic
data, the first apparatus receives the first indication information. The first indication information
includes the first information, and the first information indicates not to retransmit the first semantic
data. Alternatively, the first indication information includes the second information, and the second
information is used to request semantic data other than the first semantic data in the semantic data
determined from the first data. Alternatively, the first indication information includes the third
information, and the third information indicates to retransmit the first semantic data. Therefore, it
may be learned that the first indication information corresponds to three possible indication
meanings. For example, when semantic check on the first semantic data succeeds, the first
semantic data is not retransmitted. When semantic check on the first semantic data fails, and data
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check on the first semantic data succeeds, semantic data other than the first semantic data in the
semantic data determined from the first data is requested. When semantic check on the first
semantic data fails, and data check on the first semantic data fails, the first semantic data is
retransmitted. Therefore, it may be learned that when the semantic check on the first semantic data
succeeds, the semantic data does not need to be retransmitted. The corresponding semantic data is
retransmitted only when the semantic check on the first semantic data fails. In this way,
unnecessary data retransmission is reduced, a quantity of retransmissions is reduced, and semantic
communication efficiency is improved.

[00243] The following describes the first apparatus provided in embodiments of this application.
FIG. 12 is a diagram of a structure of a first apparatus according to an embodiment of this
application. The first apparatus 1200 may be configured to perform the steps performed by the
first apparatus in the embodiment shown in FIG. 6. For details, refer to the related descriptions in
the foregoing method embodiment.

[00244] The first apparatus 1200 includes a transceiver module 1201. Optionally, the first
apparatus 1200 further includes a processing module 1202.

[00245] The transceiver module 1201 is configured to: send first semantic data, where the first
semantic data is determined from first data; and receive first indication information, where the first
indication information includes first information, and the first information indicates not to
retransmit the first semantic data; the first indication information includes second information, and
the second information is used to request semantic data other than the first semantic data in
semantic data determined from the first data; or the first indication information includes third
information, and the third information indicates to retransmit the first semantic data.

[00246] In a possible implementation, the first data includes raw data; the first data includes
semantic data extracted from raw data; the first data includes semantic data that is extracted from
raw data and that is obtained through semantic filtering; or the first data includes semantic data
obtained from another apparatus.

[00247] In another possible implementation, the processing module 1202 is configured to
generate first semantic check data, where the first semantic check data is used to perform semantic
check on the first semantic data; and the transceiver module 1201 is further configured to send the
first semantic check data.

[00248] Inanother possible implementation, the first semantic data includes data of one or more
first semantic layers, and the data of the one or more first semantic layers is data of the one or
more first semantic layers that is output by a first model when the first data is used as input data
of the first model.

[00249] In another possible implementation, the first semantic check data includes data of one
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or more second semantic layers; the first semantic check data includes label information of data of
one or more second semantic layers; or the first semantic check data includes data of one or more
third semantic layers; and the one or more second semantic layers are semantic layers higher than
the one or more first semantic layers, and the data of the one or more third semantic layers is data
of the one or more third semantic layers that is output by a second model when the first data is
used as input data of the second model.

[00250] In another possible implementation, the processing module 1202 is configured to
generate first data check data, where the first data check data is used to perform data check on the
first semantic data; and the transceiver module 1201 is further configured to send the first data
check data.

[00251] In another possible implementation, the first semantic data includes a plurality of
groups of semantic data, the first data check data includes a plurality of groups of data check data,
the plurality of groups of semantic data and the plurality of groups of data check data are in a one-
to-one correspondence, and each of the plurality of groups of data check data is used to perform
data check on one group of semantic data corresponding to the group of data check data.

[00252] In another possible implementation, each of the plurality of groups of semantic data
includes data of one output channel in a convolutional neural network, and different groups of
semantic data correspond to data of different output channels; or each of the plurality of groups of
semantic data includes output data corresponding to one token in a transformer, and different
groups of semantic data correspond to output data corresponding to different tokens.

[00253] Inanother possible implementation, the second information further includes a semantic
check result obtained by performing semantic check on the first semantic data received by an
apparatus that sends the second information.

[00254] In another possible implementation, the second information further includes second
indication information, the second indication information indicates to retransmit N pieces of
semantic data other than the first semantic data in the semantic data determined from the first data,
and N is an integer greater than or equal to 1.

[00255] In another possible implementation, the semantic check result includes a correctness
probability of the first semantic data; or the semantic check result includes a similarity value
between the first semantic check data and second semantic check data, the first semantic check
data is semantic check data received by the apparatus that sends the second information, and the
second semantic check data is generated based on the first semantic data received by the apparatus
that sends the second information.

[00256] Inanother possible implementation, the second information includes at least 3 bits, first
2 bits in the at least 3 bits indicate that the semantic check on the first semantic data received by

44



10

15

20

25

30

35

the apparatus that sends the second information fails, a bit other than the first 2 bits in the at least
3 bits indicates a level of the semantic check result obtained through the semantic check, and the
level of the semantic check result represents the correctness probability of the first semantic data
received by the apparatus that sends the second information.

[00257] In another possible implementation, if the first indication information includes the
second information, the transceiver module 1201 is further configured to send second semantic
data, where the second semantic data is semantic data, other than the first semantic data,
determined from the first data; or the second semantic data includes data of a fourth semantic layer,
the first semantic data includes the data of the first semantic layer, the data of the first semantic
layer and the data of the fourth semantic layer are respectively data of the first semantic layer and
data of the fourth semantic layer that are output by the first model when the first data is used as
the input data of the first model, and the fourth semantic layer is a semantic layer lower than the
first semantic layer.

[00258] Inanother possible implementation, if the first indication information includes the third
information, the transceiver module 1201 is further configured to retransmit the first semantic data.
[00259] The following describes the second apparatus provided in embodiments of this
application. FIG. 13 is a diagram of a structure of a second apparatus according to an embodiment
of this application. The second apparatus 1300 may be configured to perform the steps performed
by the second apparatus in the embodiment shown in FIG. 6. For details, refer to the related
descriptions in the foregoing method embodiment.

[00260] The second apparatus 1300 includes a transceiver module 1301 and a processing
module 1302.

[00261] The transceiver module 1301 is configured to receive first semantic data, where the
first semantic data is determined from first data.

[00262] The processing module 1302 is configured to perform semantic check on the first
semantic data.

[00263] The transceiver module 1301 is further configured to send first indication information.
When the semantic check on the first semantic data succeeds, the first indication information
includes first information, and the first information indicates not to retransmit the first semantic
data.

[00264] Alternatively, the processing module 1302 is further configured to: when the semantic
check on the first semantic data fails, perform data check on the first semantic data, where when
the data check on the first semantic data succeeds, the first indication information includes second
information, and the second information is used to request semantic data other than the first
semantic data in semantic data determined from the first data; or when the semantic check on the
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first semantic data fails, perform data check on the first semantic data, where when the data check
on the first semantic data fails, the first indication information includes third information, and the
third information indicates to retransmit the first semantic data.
[00265] In a possible implementation, the first data includes raw data; the first data includes
semantic data extracted from raw data; the first data includes semantic data that is extracted from
raw data and that is obtained through semantic filtering; or the first data includes semantic data
obtained from another apparatus.
[00266] In another possible implementation, the transceiver module 1301 is further configured
to receive first semantic check data; and

the processing module 1302 is specifically configured to: generate second semantic
check data based on the first semantic data; determine whether the first semantic check data is
consistent with the second semantic check data; and if the first semantic check data is consistent
with the second semantic check data, determine that the semantic check on the first semantic data
succeeds; or if the first semantic check data is inconsistent with the second semantic check data,
determine that the semantic check on the first semantic data fails.
[00267] Inanother possible implementation, the first semantic data includes data of one or more
first semantic layers, and the data of the one or more first semantic layers is data of the one or
more first semantic layers that is output by a first model when the first data is used as input data
of the first model.
[00268] In another possible implementation, the first semantic check data includes data of one
or more second semantic layers; the first semantic check data includes label information of data of
one or more second semantic layers; or the first semantic check data includes data of one or more
third semantic layers; and the one or more second semantic layers are semantic layers higher than
the one or more first semantic layers, and the data of the one or more third semantic layers is data
of the one or more third semantic layers that is output by a second model when the first data is
used as input data of the second model.
[00269] In another possible implementation, the processing module 1302 is specifically
configured to: determine a correctness probability of the first semantic data; and if the correctness
probability is greater than a preset threshold, determine that the semantic check on the first
semantic data succeeds; or if the correctness probability is less than or equal to a preset threshold,
determine that the semantic check on the first semantic data fails.
[00270] In another possible implementation, the transceiver module 1301 is further configured
to receive first data check data; and the processing module 1302 is further configured to perform
data check on the first semantic data based on the first data check data.
[00271] Inanother possible implementation, the second information further includes a semantic
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check result obtained by performing semantic check on the first semantic data.
[00272] Inanother possible implementation, the second information includes second indication
information, the second indication information indicates to send and retransmit N pieces of
semantic data other than the first semantic data in the semantic data determined from the first data,
and N is an integer greater than or equal to 1.
[00273] In another possible implementation, the semantic check result includes the correctness
probability of the first semantic data; or the semantic check result includes a similarity value
between the first semantic check data and the second semantic check data, the first semantic check
data is semantic check data received by the second apparatus, and the second semantic check
information is generated based on the first semantic data.
[00274] In another possible implementation, the first semantic data includes a plurality of
groups of semantic data, the first data check data includes a plurality of groups of data check data,
and the plurality of groups of semantic data and the plurality of groups of data check data are in a
one-to-one correspondence; and

the processing module 1302 is specifically configured to perform data check on each
of the plurality of groups of semantic data by using one group of data check data corresponding to
each group of semantic data, where when data check on a first part of the plurality of groups of
semantic data succeeds, and data check on a second part of the plurality of groups of semantic data
fails, the third information indicates to retransmit the second part of the groups of semantic data.
[00275] In another possible implementation, each of the plurality of groups of semantic data
includes data of one output channel in a convolutional neural network, and different groups of
semantic data correspond to data of different output channels; or each of the plurality of groups of
semantic data includes output data corresponding to one token in a transformer, and different
groups of semantic data correspond to output data corresponding to different tokens.
[00276] Inanother possible implementation, the second information includes at least 3 bits, first
2 bits in the at least 3 bits indicate that the semantic check on the first semantic data fails, a bit
other than the first 2 bits in the at least 3 bits indicates a level of the semantic check result obtained
through the semantic check, and the level of the semantic check result represents the correctness
probability of the first semantic data.
[00277] In another possible implementation, if the first indication information includes the
second information, the transceiver module 1301 is further configured to receive second semantic
data, where the second semantic data is semantic data, other than the first semantic data,
determined from the first data; or the second semantic data includes data of a fourth semantic layer,
the first semantic data includes the data of the first semantic layer, the data of the first semantic
layer and the data of the fourth semantic layer are respectively data of the first semantic layer and

47



10

15

20

25

30

35

data of the fourth semantic layer that are output by the first model when the first data is used as
the input data of the first model, and the fourth semantic layer is a semantic layer lower than the
first semantic layer.

[00278] Inanother possible implementation, if the first indication information includes the third
information, the transceiver module 1301 is further configured to receive the retransmitted first
semantic data.

[00279] FIG. 14 is a diagram of a structure of another apparatus according to an embodiment
of this application. The apparatus 1400 includes at least an input/output interface 1402. The
apparatus 1400 may be a chip or an integrated circuit.

[00280] Optionally, the apparatus 1400 further includes a logic circuit 1401.

[00281] In a possible implementation, the transceiver module 1201 shown in FIG. 12 may be a
communication interface. The communication interface may be the input/output interface 1402
shown in FIG. 14. The input/output interface 1402 may include an input interface and an output
interface. Alternatively, the communication interface may be a transceiver circuit, and the
transceiver circuit may include an input interface and an output interface. Optionally, the
processing module 1202 shown in FIG. 12 may be the logic circuit 1401 shown in FIG. 14.
[00282] The logic circuit 1401 and the input/output interface 1402 may perform other steps
performed by the first apparatus in any embodiment, and implement corresponding beneficial
effects. Details are not described herein.

[00283] In another possible implementation, the transceiver module 1301 shown in FIG. 13
may be a communication interface. The communication interface may be the input/output interface
1402 shown in FIG. 14. The input/output interface 1402 may include an input interface and an
output interface. Alternatively, the communication interface may be a transceiver circuit, and the
transceiver circuit may include an input interface and an output interface. Optionally, the
processing module 1302 shown in FIG. 13 may be the logic circuit 1401 shown in FIG. 14.
[00284] The logic circuit 1401 and the input/output interface 1402 may perform other steps
performed by the second apparatus in any embodiment, and implement corresponding beneficial
effects. Details are not described herein.

[00285] Optionally, the logic circuit 1401 may be a processing apparatus, and some or all of
functions of the processing apparatus may be implemented by using software. Some or all of the
functions of the processing apparatus may be implemented by using software.

[00286] Optionally, the processing apparatus may include a memory and a processor. The
memory is configured to store a computer program. The processor reads and executes the computer
program stored in the memory, to perform corresponding processing and/or steps in the foregoing
method embodiments.
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[00287] Optionally, the processing apparatus may include only a processor. A memory
configured to store a computer program is located outside the processing apparatus. The processor
is connected to the memory through a circuit or a wire, to read and execute the computer program
stored in the memory. The memory and the processor may be integrated together, or may be
physically independent of each other.

[00288] Optionally, the processing apparatus may be one or more chips or one or more
integrated circuits. For example, the processing apparatus may be one or more field programmable
gate arrays (field programmable gate array, FPGA), an application-specific integrated chip
(application-specific integrated circuit, ASIC), a system on chip (system on chip, SoC), a central
processing unit (central processing unit, CPU), a network processor (network processor, NP), a
digital signal processing circuit (digital signal processor, DSP), a microcontroller unit
(microcontroller unit, MCU), a programmable controller (programmable logic device, PLD),
another integrated chip, any combination of the foregoing chips or processors, or the like.
[00289] An embodiment of this application further provides a terminal device. FIG. 15 is a
diagram of a structure of a terminal device according to an embodiment of this application. The
terminal device 1500 may be used in the system shown in FIG. 1A or FIG. 1B. For example, the
terminal device 1500 may be the terminal device in the system shown in FIG. 1A or FIG. 1B, and
is configured to perform a function of the first apparatus or the second apparatus in the foregoing
method embodiments.

[00290] As shown in FIG. 15, the terminal device 1500 includes a processor 1510 and a
transceiver 1520. Optionally, the terminal device 1500 further includes a memory 1530. The
processor 1510, the transceiver 1520, and the memory 1530 may communicate with each other
through an internal connection path, to transmit a control signal and/or transmit a data signal. The
memory 1530 is configured to store a computer program. The processor 1510 is configured to:
invoke the computer program from the memory 1530 and run the computer program, to control
the transceiver 1520 to receive/send a signal. Optionally, the terminal device 1500 may further
include an antenna 1540, configured to send, by using a radio signal, uplink data or uplink control
signaling output by the transceiver 1520.

[00291] The processor 1510 and the memory 1530 may be integrated into a processing
apparatus. The processor 1510 is configured to execute program code stored in the memory 1530,
to implement the foregoing functions. In specific implementation, the memory 1530 may
alternatively be integrated into the processor 1510, or may be independent of the processor 1510.
In a possible implementation, the processor 1510 may correspond to the processing module 1202
shown in FIG. 12, and the transceiver 1520 may correspond to the transceiver module 1201 shown
in FIG. 12. In another possible implementation, the processor 1510 may correspond to the
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processing module 1303 shown in FIG. 13, and the transceiver 1520 may correspond to the
transceiver module 1301 shown in FIG. 13.

[00292] The transceiver 1520 may also be referred to as a transceiver unit. The transceiver 1520
may include a receiver (or referred to as a receiver machine or a receiver circuit) and a transmitter
(or referred to as a transmitter machine or a transmitter circuit). The receiver is configured to
receive a signal, and the transmitter is configured to transmit a signal.

[00293] It should be understood that the terminal device 1500 shown in FIG. 15 can implement
processes related to the first apparatus or the second apparatus in the embodiment shown in FIG.
6. Operations and/or functions of the modules in the terminal device 1500 are separately intended
to implement corresponding procedures in the foregoing apparatus embodiments. For details, refer
to the descriptions in the foregoing apparatus embodiments. To avoid repetition, detailed
descriptions are appropriately omitted herein.

[00294] The processor 1510 may be configured to perform an action implemented inside the
first apparatus or the second apparatus described in the foregoing apparatus embodiments, and the
transceiver 1520 may be configured to perform a receiving/sending action of the first apparatus or
the second apparatus described in the foregoing apparatus embodiments. For details, refer to the
descriptions in the foregoing apparatus embodiments. Details are not described herein.

[00295] Optionally, the terminal device 1500 may further include a power supply 1550,
configured to supply power to various components or circuits in the terminal device.

[00296] In addition, to improve functions of the terminal device, the terminal device 1500 may
further include one or more of an input unit 1560, a display unit 1570, an audio circuit 1580, a
camera 1590, a sensor 1591, and the like. The audio circuit 1580 may further include a speaker
1582, a microphone 1584, and the like.

[00297]  This application further provides a network device. FIG. 16 is a diagram of a structure
of a network device according to an embodiment of this application. The network device 1600
may be used in the system shown in FIG. 1A, FIG. 1B, or FIG. 1C. For example, the network
device 1600 may be the access network device in the system shown in FIG. 1A, FIG. 1B, or FIG.
1C, to perform a function of the first apparatus or the second apparatus in the foregoing method
embodiments. It should be understood that the following is merely an example. In a future
communication system, the network device may have another form and composition.

[00298] For example, in a 5G communication system, the network device 1600 may include a
CU, aDU, and an AAU, which is different from a network device that is in an LTE communication
system and that includes one or more radio frequency units, for example, a remote radio unit
(remote radio unit, RRU) and one or more baseband units (baseband units, BBUs).

[00299] A non-real-time part of the original BBU is obtained through splitting and redefined as
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the CU, which is responsible for processing non-real-time protocols and services. Some physical
layer processing functions of the BBU are combined with the original RRU and a passive antenna
into the AAU. Remaining functions of the BBU are redefined as the DU, which is responsible for
processing physical layer protocols and real-time services. In short, the CU and the DU are
distinguished based on real-time performance of processed content, and the AAU is a combination
of the RRU and the antenna.

[00300] The CU, the DU, and the AAU may be deployed separately or together. Therefore, there
may be a plurality of network deployment forms. A possible deployment form, as shown in FIG.
16, is consistent with that of a conventional 4G network device. The CU and the DU are deployed
on same hardware. It should be understood that FIG. 16 is merely an example, and does not limit
the protection scope of this application. For example, the deployment form may alternatively be
that the DU is deployed in a BBU equipment room, the CU is deployed in a centralized manner or
the DU is deployed in a centralized manner, the CU is centralized at a higher level, or the like.
[00301] The AAU 16100 may implement a receiving/sending function, is referred to as a
transceiver unit 16100, and corresponds to the transceiver module 1201 shown in FIG. 12.
Alternatively, the AAU 16100 may implement a receiving/sending function, is referred to as a
transceiver unit 16100, and corresponds to the transceiver module 1301 shown in FIG. 13.
[00302] Optionally, the transceiver unit 16100 may also be referred to as a transceiver machine,
a transceiver circuit, a transceiver, or the like, and may include at least one antenna 16101 and a
radio frequency unit 16102. Optionally, the transceiver unit 16100 may include a receiving unit
and a sending unit. The receiving unit may correspond to a receiver (or referred to as a receiver
machine or a receiver circuit), and the sending unit may correspond to a transmitter (or referred to
as a transmitter machine or a transmitter circuit).

[00303] The CU and the DU 16200 may implement an internal processing function, is referred
to as a processing unit 16200, and corresponds to the processing module 1202 shown in FIG. 12.
Alternatively, the CU and the DU 16200 may implement an internal processing function, is
referred to as a processing unit 16200, and corresponds to the processing module 1302 shown in
FIG. 13.

[00304] Optionally, the processing unit 16200 may control the network device or the like, and
may be referred to as a controller. The AAU, the CU, and the DU may be physically disposed
together, or may be physically disposed separately.

[00305] In addition, the network device is not limited to the form shown in FIG. 16, and may
alternatively be in another form, for example, includes a BBU and an adaptive radio unit (adaptive
radio unit, ARU), or includes a BBU and an AAU; or may be customer premises equipment
(customer premises equipment, CPE), or may be in another form. This is not limited in this
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application.

[00306] In an example, the processing unit 16200 may include one or more boards. A plurality
of boards may jointly support a radio access network (for example, an LTE network) of a single
access standard, or may separately support radio access networks (for example, an LTE network,
a 5G network, a future network, or another network) of different access standards. The CU and the
DU 16200 further include a memory 16201 and a processor 16202. The memory 16201 is
configured to store necessary instructions and data. The processor 16202 is configured to control
the network device to perform a necessary action, for example, configured to control the network
device to perform an operation procedure related to the first apparatus or the second apparatus in
the foregoing method embodiments. The memory 16201 and the processor 16202 may serve the
one or more boards. In other words, a memory and a processor may be disposed on each board.
Alternatively, a plurality of boards may share a same memory and processor. In addition, a
necessary circuit may be further disposed on each board.

[00307] It should be understood that the network device 1600 shown in FIG. 16 can implement
a function of the first apparatus or the second apparatus in the method embodiment in FIG. 6.
Operations and/or functions of the units in the network device 1600 are separately intended to
implement corresponding procedures performed by the network device in the method
embodiments of this application. To avoid repetition, detailed descriptions are appropriately
omitted herein. The structure of the network device shown as an example in FIG. 16 is merely a
possible form, and should not constitute any limitation on embodiments of this application. In this
application, a possibility that there may be a network device structure in another form in the future
IS not excluded.

[00308] The CU and the DU 16200 may be configured to perform an action implemented inside
the first apparatus or the second apparatus described in the foregoing method embodiments, and
the AAU 16100 may be configured to perform a receiving/sending action of the first apparatus or
the second apparatus described in the foregoing method embodiments. For details, refer to the
descriptions in the foregoing method embodiments. Details are not described herein.

[00309] This application further provides a computer program product. The computer program
product includes computer program code. When the computer program code is run on a computer,
the computer is enabled to perform the method in the embodiment shown in FIG. 6.

[00310] This application further provides a computer-readable medium. The computer-readable
medium stores program code. When the program code is run on a computer, the computer is
enabled to perform the method in the embodiment shown in FIG. 6.

[00311] This application further provides a communication system. The communication system
includes a first apparatus and a second apparatus. The first apparatus is configured to perform

52



10

15

20

25

30

35

some or all of the steps performed by the first apparatus in the embodiment shown in FIG. 6, and
the second apparatus is configured to perform some or all of the steps performed by the second
apparatus in the embodiment shown in FIG. 6.

[00312] An embodiment of this application further provides a chip apparatus, including a
processor, configured to invoke a computer program or computer instructions stored in a memory,
to enable the processor to perform the method in the embodiment shown in FIG. 6.

[00313] Ina possible implementation, an input to the chip apparatus corresponds to a receiving
operation in the embodiment shown in FIG. 6, and an output of the chip apparatus corresponds to
a sending operation in the embodiment shown in FIG. 6.

[00314] Optionally, the processor is coupled to the memory through an interface.

[00315] Optionally, the chip apparatus further includes the memory, and the memory stores the
computer program or the computer instructions.

[00316] The processor described above at any location may be a general-purpose central
processing unit, a microprocessor, an application-specific integrated circuit (application-specific
integrated circuit, ASIC), or one or more integrated circuits configured to control program
execution of the method in the embodiment shown in FIG. 6. The memory described above at any
location may be a read-only memory (read-only memory, ROM), another type of static storage
device that can store static information and instructions, a random access memory (random access
memory, RAM), or the like.

[00317] It may be clearly understood by persons skilled in the art that for convenient and brief
description, for explanations and beneficial effects of related content in any communication
apparatus provided above, refer to the corresponding method embodiment provided above. Details
are not described herein.

[00318] 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 through some interfaces.
The indirect couplings or communication connections between the apparatuses or units may be
implemented in electronic, mechanical, or other forms.

[00319] The units described as separate components may or may not be physically separate,
and components displayed as units may or may not be physical units, that is, may be located at one
location, or may be distributed on a plurality of network units. Some or all of the units may be
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selected based on actual requirements to achieve the objectives of the solutions in embodiments.
[00320] In addition, functional units in embodiments of this application may be integrated into
one processing unit, each of the units may exist alone physically, or two or more units may be
integrated into one unit. The integrated unit may be implemented in a form of hardware, or may
be implemented in a form of a software functional unit.

[00321] When the integrated unit is implemented in the form of a software functional unit and
sold or used as an independent product, the integrated unit may be stored in a computer-readable
storage medium. Based on such an understanding, the technical solutions in this application
essentially, or the part contributing to the conventional technology, or all or some of the technical
solutions may be implemented in a form of a software product. The computer software product is
stored in a storage medium, and includes several instructions for indicating a computer device
(which may be a personal computer, a server, a network device, or the like) to perform all or some
of the steps of the methods described in embodiments of this application. The storage medium
includes any medium that can store program code, for example, a USB flash drive, a removable
hard disk, a ROM, a RAM, a magnetic disk, or an optical disc.

[00322] Inconclusion, the foregoing embodiments are merely intended to describe the technical
solutions in this application, but not intended to limit this application. Although this application is
described in detail with reference to the foregoing embodiments, persons of ordinary skill in the
art should understand that they may still make modifications to the technical solutions described
in the foregoing embodiments or make equivalent replacements to some technical features thereof.
However, these modifications or replacements do not make the essence of the corresponding
technical solutions depart from the scope of the technical solutions in embodiments of this

application.
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1. A semantic communication method, wherein the method comprises:

sending first semantic data, wherein the first semantic data is determined from first data; and

receiving first indication information, wherein

the first indication information comprises first information, and the first information indicates
not to retransmit the first semantic data;

the first indication information comprises second information, and the second information is
used to request semantic data other than the first semantic data in semantic data determined from
the first data; or

the first indication information comprises third information, and the third information
indicates to retransmit the first semantic data.

2. The method according to claim 1, wherein the first data comprises raw data;

the first data comprises semantic data extracted from the raw data;

the first data comprises semantic data that is extracted from the raw data and that is obtained
through semantic filtering; or

the first data comprises semantic data obtained from another apparatus.

3. The method according to claim 1 or 2, wherein the method further comprises:

generating first semantic check data, wherein the first semantic check data is used to perform
semantic check on the first semantic data; and

sending the first semantic check data.

4. The method according to claim 3, wherein the first semantic data comprises data of one or
more first semantic layers, and the data of the one or more first semantic layers is data of the one
or more first semantic layers that is output by a first model when the first data is used as input data
of the first model.

5. The method according to claim 4, wherein the first semantic check data comprises data of
one or more second semantic layers; the first semantic check data comprises label information of
data of one or more second semantic layers; or the first semantic check data comprises data of one
or more third semantic layers; and

the one or more second semantic layers are semantic layers higher than the one or more first
semantic layers, and the data of the one or more third semantic layers is data of the one or more
third semantic layers that is output by a second model when the first data is used as input data of
the second model.

6. The method according to any one of claims 1 to 5, wherein the method further comprises:

generating first data check data, wherein the first data check data is used to perform data
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check on the first semantic data; and

sending the first data check data.

7. The method according to claim 6, wherein the first semantic data comprises a plurality of
groups of semantic data, the first data check data comprises a plurality of groups of data check
data, the plurality of groups of semantic data and the plurality of groups of data check data are in
a one-to-one correspondence, and each of the plurality of groups of data check data is used to
perform data check on one group of semantic data corresponding to the group of data check data.

8. The method according to claim 7, wherein each of the plurality of groups of semantic data
comprises data of one output channel in a convolutional neural network, and different groups of
semantic data correspond to data of different output channels; or

each of the plurality of groups of semantic data comprises output data corresponding to one
token in a transformer, and different groups of semantic data correspond to output data
corresponding to different tokens.

9. The method according to any one of claims 1 to 8, wherein the second information further
comprises a semantic check result obtained by performing semantic check on the first semantic
data received by an apparatus that sends the second information; or

the second information further comprises second indication information, the second
indication information indicates to retransmit N pieces of semantic data other than the first
semantic data in the semantic data determined from the first data, and N is an integer greater than
or equal to 1.

10. The method according to claim 9, wherein the semantic check result comprises a
correctness probability of the first semantic data received by the apparatus that sends the second
information; or

the semantic check result comprises a similarity value between the first semantic check data
and the second semantic check data, the first semantic check data is semantic check data received
by the apparatus that sends the second information, and the second semantic check data is
generated based on the first semantic data received by the apparatus that sends the second
information.

11. The method according to any one of claims 1 to 10, wherein the second information
comprises at least 3 bits, first 2 bits in the at least 3 bits indicate that the semantic check on the
first semantic data received by the apparatus that sends the second information fails, a bit other
than the first 2 bits in the at least 3 bits indicates a level of the semantic check result obtained
through the semantic check, and the level of the semantic check result represents the correctness
probability of the first semantic data received by the apparatus that sends the second information.

12. The method according to any one of claims 1 to 11, wherein if the first indication
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information comprises the second information, the method further comprises:

sending second semantic data, wherein the second semantic data is semantic data, other than
the first semantic data, determined from the first data; or the second semantic data comprises data
of a fourth semantic layer, the first semantic data comprises the data of the first semantic layer, the
data of the first semantic layer and the data of the fourth semantic layer are respectively data of
the first semantic layer and data of the fourth semantic layer that are output by the first model
when the first data is used as the input data of the first model, and the fourth semantic layer is a
semantic layer lower than the first semantic layer.

13. The method according to any one of claims 1 to 11, wherein if the first indication
information comprises the third information, the method further comprises:

retransmitting the first semantic data.

14. A semantic communication method, wherein the method comprises:

receiving first semantic data, wherein the first semantic data is determined from first data;

performing semantic check on the first semantic data; and

sending first indication information, wherein

when the semantic check on the first semantic data succeeds, the first indication information
comprises first information, and the first information indicates not to retransmit the first semantic
data; or

when the semantic check on the first semantic data fails, performing data check on the first
semantic data, wherein when the data check on the first semantic data succeeds, the first indication
information comprises second information, and the second information is used to request semantic
data other than the first semantic data in semantic data determined from the first data; or

when the semantic check on the first semantic data fails, performing data check on the first
semantic data, wherein when the data check on the first semantic data fails, the first indication
information comprises third information, and the third information indicates to retransmit the first
semantic data.

15. The method according to claim 14, wherein the first data comprises raw data;

the first data comprises semantic data extracted from the raw data;

the first data comprises semantic data that is extracted from the raw data and that is obtained
through semantic filtering; or

the first data comprises semantic data obtained from another apparatus.

16. The method according to claim 14 or 15, wherein the method further comprises:

receiving first semantic check data; and

performing semantic check on the first semantic data comprises:

generating second semantic check data based on the first semantic data;
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determining whether the first semantic check data is consistent with the second semantic
check data; and

if the first semantic check data is consistent with the second semantic check data, determining
that the semantic check on the first semantic data succeeds; or

if the first semantic check data is inconsistent with the second semantic check data,
determining that the semantic check on the first semantic data fails.

17. The method according to claim 16, wherein the first semantic data comprises data of one
or more first semantic layers, and the data of the one or more first semantic layers is data of the
one or more first semantic layers that is output by a first model when the first data is used as input
data of the first model.

18. The method according to claim 17, wherein the first semantic check data comprises data
of one or more second semantic layers; the first semantic check data comprises label information
of data of the one or more second semantic layers; or the first semantic check data comprises data
of one or more third semantic layers; and

the one or more second semantic layers are semantic layers higher than the one or more first
semantic layers, and the data of the one or more third semantic layers is data of the one or more
third semantic layers that is output by a second model when the first data is used as input data of
the second model.

19. The method according to claim 14 or 15, wherein performing semantic check on the first
semantic data comprises:

determining a correctness probability of the first semantic data; and

if the correctness probability is greater than a preset threshold, determining that the semantic
check on the first semantic data succeeds; or

if the correctness probability is less than or equal to a preset threshold, determining that the
semantic check on the first semantic data fails.

20. The method according to any one of claims 14 to 19, wherein the method further
comprises:

receiving first data check data; and

performing data check on the first semantic data comprises:

performing data check on the first semantic data based on the first data check data.

21. The method according to claim 20, wherein the first semantic data comprises a plurality
of groups of semantic data, the first data check data comprises a plurality of groups of data check
data, and the plurality of groups of semantic data and the plurality of groups of data check data are
in a one-to-one correspondence; and

performing data check on the first semantic data based on the first data check data comprises:
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performing data check on each of the plurality of groups of semantic data by using one group
of data check data corresponding to each group of semantic data, wherein

when data check on a first part of the plurality of groups of semantic data succeeds, and data
check on a second part of the plurality of groups of semantic data fails, the third information
indicates to retransmit the second part of the groups of semantic data.

22. The method according to claim 21, wherein each of the plurality of groups of semantic
data comprises data of one output channel in a convolutional neural network, and different groups
of semantic data correspond to data of different output channels; or

each of the plurality of groups of semantic data comprises output data corresponding to one
token in a transformer, and different groups of semantic data correspond to output data
corresponding to different tokens.

23. The method according to any one of claims 14 to 22, wherein the second information
further comprises a semantic check result obtained by performing semantic check on the first
semantic data; or

the second information comprises second indication information, the second indication
information indicates to send and retransmit N pieces of semantic data other than the first semantic
data in the semantic data determined from the first data, and N is an integer greater than or equal
to 1.

24. The method according to claim 23, wherein the semantic check result comprises the
correctness probability of the first semantic data; or

the semantic check result comprises a similarity value between the first semantic check data
and the second semantic check data, the first semantic check data is semantic check data received
by an apparatus that sends the second information, and the second semantic check information is
generated based on the first semantic data.

25. The method according to any one of claims 14 to 24, wherein the second information
comprises at least 3 bits, first 2 bits in the at least 3 bits indicate that the semantic check on the
first semantic data fails, a bit other than the first 2 bits in the at least 3 bits indicates a level of the
semantic check result obtained through the semantic check, and the level of the semantic check
result represents the correctness probability of the first semantic data.

26. The method according to any one of claims 14 to 25, wherein if the first indication
information comprises the second information, the method further comprises:

receiving second semantic data, wherein the second semantic data is semantic data, other than
the first semantic data, determined from the first data; or the second semantic data comprises data
of a fourth semantic layer, the first semantic data comprises the data of the first semantic layer, the
data of the first semantic layer and the data of the fourth semantic layer are respectively data of
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the first semantic layer and data of the fourth semantic layer that are output by the first model
when the first data is used as the input data of the first model, and the fourth semantic layer is a
semantic layer lower than the first semantic layer.

27. The method according to any one of claims 14 to 25, wherein if the first indication
information comprises the third information, the method further comprises:

receiving the retransmitted first semantic data.

28. An apparatus, wherein the apparatus comprises a transceiver module; and the transceiver
module is configured to perform a receiving/sending operation according to any one of claims 1
to 13.

29. The apparatus according to claim 28, wherein the first apparatus further comprises a
processing module; and the processing module is configured to perform a processing operation
according to any one of claims 1 to 13.

30. An apparatus, wherein the apparatus comprises a transceiver module and a processing
module; and the transceiver module is configured to perform a receiving/sending operation
according to any one of claims 14 to 27, and the processing module is configured to perform a
processing operation according to any one of claims 14 to 27.

31. An apparatus, wherein the apparatus comprises a processor; and

the processor is configured to execute a computer program or computer instructions in a
memory to perform the method according to any one of claims 1 to 13; or

the processor is configured to execute a computer program or computer instructions in a
memory to perform the method according to any one of claims 14 to 27.

32. The apparatus according to claim 31, wherein the apparatus further comprises the memory.

33. A computer-readable storage medium, wherein the computer-readable storage medium
stores a computer program, and when the computer program is executed by an apparatus, the
apparatus is enabled to perform the method according to any one of claims 1 to 13, or the apparatus
is enabled to perform the method according to any one of claims 14 to 27.

34. A computer program product, wherein when the computer program product is run on a
computer, the computer is enabled to perform the method according to any one of claims 1 to 13,

or the computer is enabled to perform the method according to any one of claims 14 to 27.
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