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DATA TRANSMISSION METHOD, APPARATUS, AND SYSTEM 

[0001] This application claims priority to Chinese Patent Application No. 202010084578.5, 

filed with the China National Intellectual Property Administration on February 10, 2020 and 

entitled "DATA TRANSMISSION METHOD, APPARATUS, AND SYSTEM", which is 

incorporated herein by reference in its entirety. 5 

TECHNICAL FIELD 

[0002][0001] This application relates to the communication field, and in particular, to a data 

transmission method, apparatus, and system. 

BACKGROUND 

[0003][0002] Currently, hybrid automatic repeat request (Hybrid Automatic Repeat reQuest, 10 

HARQ) technology has been widely used in data transmission on a conventional land 

communication network. When the HARQ technology is used, a HARQ process (HARQ process) 

may be set to ensure normal data transmission between a transmit end and a receive end. For 

example, the transmit end is a base station, and the receive end is user equipment (user equipment, 

UE). When receiving, through a transmission channel indicated by the HARQ process, a transport 15 

block (Transmitport block, TB) sent by the base station, the UE may send an acknowledgment 

character (Acknowledge character, ACK) or a negative acknowledgment character (Negative 

Acknowledge, NACK) to the base station depending on whether the TB is correctly decoded. This 

helps the base station perform new data transmission (that is, send a new TB) based on the received 

ACK or retransmit the TB based on the received NACK. The existing HARQ technology complies 20 

with a stop-and-wait protocol (stop-and-wait protocol). To be specific, after sending the TB by 

using the HARQ process, the base station temporarily stops data transmission based on the HARQ 

process, and performs next data transmission only after receiving an ACK or a NACK fed back by 

the UE for the TB. It may be understood that a longer waiting time between sending the TB and 

receiving the ACK or the NACK by the base station indicates a lower data throughput. 25 
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[0004][0003] With the development of information technology, higher requirements are 

imposed on a communication process. Satellite communication has become an important part of 

global mobile communication due to characteristics such as a long distance, a large coverage area 

and flexible networking. If the HARQ technology in a conventional technology is applied to the 

satellite communication, a waiting time between sending a TB and receiving an ACK or a NACK 5 

by the base station is long because of a very long distance between the base station and the UE 

and a large delay of data transmission between the base station and the UE. This greatly reduces a 

data transmission throughput. To resolve this problem, the HARQ process may be set to HARQ 

transmission (enabling HARQ feedback, HARQe) or non-HARQ transmission (disabling HARQ 

feedback, HARQd). For example, when the HARQ process is set to HARQe, data transmission 10 

may be performed based on the foregoing solution. To be specific, the UE feeds back an ACK or 

a NACK depending on whether data is correctly decoded. The base station performs new data 

transmission (that is, sends new data) based on the ACK or retransmit the data based on the NACK. 

When the HARQ process is set to HARQd, the base station performs new data transmission 

regardless of whether the UE correctly decodes the data. In some scenarios that have a low 15 

requirement on a bit error rate of data, the HARQ process may be set to HARQd, to ensure that 

the base station directly performs new data transmission without waiting for receiving an ACK or 

a NACK corresponding to a sent TB. In this way, the data transmission throughput can be 

effectively improved. 

[0005][0004] Therefore, configuration on the HARQ process becomes essential for improving 20 

the data transmission throughput. 

SUMMARY 

[0006][0005] Embodiments of this application provide a data transmission method, apparatus, 

and system. This can flexibly configure a HARQ process to improve a data transmission 

throughput. 25 

[0007][0006] To achieve the foregoing objective, the following technical solutions are used in 

embodiments of this application. 

[0008][0007] According to a first aspect, a data transmission method is provided. The method 

includes: A terminal receives a first transport block and a first identifier from a network device. 
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The first identifier is used to indicate whether to switch, from non- hybrid automatic repeat request 

(HARQ) transmission to HARQ transmission, a HARQ process in which the first transport block 

is located. The first identifier is occupied when the HARQ process uses the HARQ transmission. 

According to this solution, the terminal may determine, based on the first identifier corresponding 

to the first transport block, whether to switch the corresponding HARQ process from HARQd to 5 

HARQe. Because the first identifier is occupied during HARQe, the first identifier is reused during 

HARQd. In this case, the HARQ process can be configured without additional signaling 

transmission. In some embodiments, the first identifier may be a physical layer identifier, so that 

configuration can be quickly implemented. 

[0009][0008] In a possible design, when the first identifier is flipped, the first identifier is used 10 

to indicate to switch the HARQ process from the non-HARQ transmission to the HARQ 

transmission; or when the first identifier is not flipped, the first identifier is used to indicate to 

switch the HARQ process from the non-HARQ transmission to the HARQ transmission. 

According to this solution, the HARQ process can be configured by flipping or not flipping the 

first identifier. For example, the first identifier may include information of one or more bits. For 15 

example, the first identifier includes one bit. When the first identifier is 1, a flipped first identifier 

is 0, and the first identifier that is not flipped is 1. 

[0010][0009] In a possible design, the method further includes: The terminal receives a radio 

resource control RRC message from the network device, where the RRC message is used to 

indicate that the HARQ process uses the non-HARQ transmission. According to this solution, the 20 

terminal may set the HARQ process to HARQd based on the received RRC message. For example, 

the terminal may set, based on the received RRC message, one or more HARQ processes to 

HARQd before data transmission starts. Alternatively, the terminal may set, based on the received 

RRC message, one or more HARQ processes to HARQd in a data transmission process. In this 

way, data transmission is performed by using HARQd during a next data transmission. 25 

[0011][0010]In a possible design, after the terminal receives the RRC message, the method further 

includes: The terminal sets the HARQ process to the non-HARQ transmission after a preset 

periodicity starting from a moment at which the RRC message is received. According to this 

solution, the terminal may restore the HARQ process to HARQd after a preset time after the HARQ 

process is set to HARQd based on the RRC message. In this way, after the HARQ process is set 30 

to HARQd, if the HARQ process is set to HARQe within the preset time, the terminal may 
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determine again, based on the first identifier after the preset time, whether to switch the HARQ 

process from HARQd to HARQe. Therefore, flexibility of configuring the HARQ process can be 

effectively improved. 

[0012][0011] In a possible design, the method further includes: The terminal sets the HARQ 

process to the non-HARQ transmission after first preset duration starting from a moment at which 5 

the HARQ process is set to the HARQ transmission. According to this solution, after the first preset 

duration after the HARQ process is set to HARQe based on the RRC message or the first identifier, 

the first identifier may be used again to indicate whether to switch the HARQ process from 

HARQd to HARQe. Therefore, flexibility of configuring the HARQ process can be effectively 

improved. 10 

[0013][0012] In a possible design, the method further includes: The terminal maintains the 

HARQ process as the non-HARQ transmission within second preset duration after the HARQ 

process is set to the non-HARQ transmission. According to this solution, the terminal may 

maintain a status of the HARQ process unchanged after a period of time after the HARQ process 

is set to HARQd. A quantity of times of reconfiguring the HARQ process in a short period of time 15 

can be effectively reduced. This improves data transmission stability. 

[0014][0013] In a possible design, the first identifier is a new data transmission indicator NDI. 

According to this solution, a physical layer identifier used when the HARQ process uses HARQd 

can be reused, to implement fast configuration of the HARQ process without wasting an identifier 

resource. 20 

[0015][0014] In a possible design, after the terminal receives the first transport block and the 

first identifier from the network device, the method further includes: When the first identifier is 

used to indicate to switch the HARQ process from the non-HARQ transmission to the HARQ 

transmission, the terminal sends, to the network device, a HARQ message used to indicate whether 

the first transport block is correctly decoded. According to this solution, when determining, based 25 

on the first identifier, to switch the HARQ process from HARQd to HARQe, the terminal may 

send an ACK/NACK message to the network device depending on whether the received TB is 

correctly decoded. 

[0016][0015] According to a second aspect, a data transmission method is provided. The 

method includes: A network device sends a first transport block and a first identifier to a terminal. 30 

The first identifier is used to indicate whether to switch, from non-hybrid automatic repeat request 
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HARQ transmission to HARQ transmission, a HARQ process in which the first transport block is 

located. The first identifier is occupied when the HARQ process uses the HARQ transmission. 

According to this solution, the network device may indicate, based on the first identifier 

corresponding to the first transport block, the terminal whether to switch the corresponding HARQ 

process from HARQd to HARQe. Because the first identifier is occupied during HARQe, the first 5 

identifier is reused during HARQd. In this case, the HARQ process can be configured without 

additional signaling transmission. In some embodiments, the first identifier may be a physical layer 

identifier, so that configuration can be quickly implemented. 

[0017][0016] In a possible design, when the first identifier is flipped, the first identifier is used 

to indicate to switch the HARQ process from the non-HARQ transmission to the HARQ 10 

transmission; or when the first identifier is not flipped, the first identifier is used to indicate to 

switch the HARQ process from the non-HARQ transmission to the HARQ transmission. 

According to this solution, the HARQ process can be configured by flipping or not flipping the 

first identifier. For example, the first identifier may include information of one or more bits. For 

example, the first identifier includes one bit. When the first identifier is 1, a flipped first identifier 15 

is 0, and the first identifier that is not flipped is 1. 

[0018][0017] In a possible design, the method further includes: The network device sends a 

radio resource control RRC message to the terminal, where the RRC message is used to indicate 

that the HARQ process uses the non-HARQ transmission. According to this solution, the network 

device may set the HARQ process to HARQd based on the sent the RRC message. For example, 20 

the network device may set one or more HARQ processes to HARQd based on the sent RRC 

message before data transmission starts. Alternatively, the network device may set one or more 

HARQ processes to HARQd based on the sent RRC message in a data transmission process. In 

this way, data transmission is performed by using HARQd during a next data transmission. 

[0019][0018] In a possible design, after the network device sends the RRC message, the 25 

method further includes: The network device sets the HARQ process to the non-HARQ 

transmission after a preset periodicity starting from a moment at which the RRC message is sent. 

According to this solution, the network device may restore the HARQ process to HARQd after a 

preset time after the HARQ process is set to HARQd based on the RRC message. In this way, after 

the HARQ process is set to HARQd, if the HARQ process is set to HARQe within the preset time, 30 

after the preset time, the network device may reconfigure, based on the first identifier, whether to 
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switch the HARQ process from HARQd to HARQe. Therefore, flexibility of configuring the 

HARQ process can be effectively improved. 

[0020][0019] In a possible design, the method further includes: The network device sets the 

HARQ process to the non-HARQ transmission after first preset duration starting from a moment 

at which the HARQ process is set to the HARQ transmission. According to this solution, after the 5 

first preset duration after the HARQ process is set to HARQe based on the RRC message or the 

first identifier, the first identifier may be used again to indicate whether to switch the HARQ 

process from HARQd to HARQe. Therefore, flexibility of configuring the HARQ process can be 

effectively improved. 

[0021][0020] In a possible design, the method further includes: The network device maintains 10 

the HARQ process as the non-HARQ transmission within second preset duration after the HARQ 

process is set to the non-HARQ transmission. According to this solution, the network device may 

maintain a status of the HARQ process unchanged after a period of time after the HARQ process 

is set to HARQd. A quantity of times of reconfiguring the HARQ process in a short period of time 

can be effectively reduced. This improves data transmission stability. 15 

[0022][0021] In a possible design, the first identifier is a new data transmission indicator NDI. 

According to this solution, a physical layer identifier used when the HARQ process uses HARQd 

can be reused, to implement fast configuration of the HARQ process without wasting an identifier 

resource. 

[0023][0022] In a possible design, when the first identifier is used to indicate to switch the 20 

HARQ process from the non-HARQ transmission to the HARQ transmission, the method further 

includes: The network device receives a HARQ message, where the HARQ message is used to 

indicate whether the first transport block is correctly decoded. The network device resends the first 

transport block to the terminal when the first transport block is not correctly decoded, or the 

network device sends a second transport block to the terminal when the first transport block is 25 

correctly decoded, where the second transport block is different from the first transport block. 

According to this solution, when the network device switches the HARQ process from HARQd to 

HARQe based on the first identifier, the network device may perform new data transmission or 

data retransmission based on a received ACK/NACK fed back by the terminal. 

[0024][0023] According to a third aspect, a data transmission apparatus is provided. The 30 

apparatus includes a receiving unit. The receiving unit is configured to receive a first transport 
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block and a first identifier from a network device. The first identifier is used to indicate whether 

to switch, from non-hybrid automatic repeat request HARQ transmission to HARQ transmission, 

a HARQ process in which the first transport block is located. The first identifier is occupied when 

the HARQ process uses the HARQ transmission. 

[0025][0024] In a possible design, when the first identifier is flipped, the first identifier is used 5 

to indicate to switch the HARQ process from the non-HARQ transmission to the HARQ 

transmission; or when the first identifier is not flipped, the first identifier is used to indicate to 

switch the HARQ process from the non-HARQ transmission to the HARQ transmission. 

[0026][0025] In a possible design, the receiving unit is further configured to receive a radio 

resource control RRC message from the network device, where the RRC message is used to 10 

indicate that the HARQ process uses the non-HARQ transmission. 

[0027][0026] In a possible design, the apparatus further includes a configuration unit. The 

configuration unit sets the HARQ process to the non-HARQ transmission after a preset periodicity 

starting from a moment at which the RRC message is received. 

[0028][0027] In a possible design, the apparatus further includes a configuration unit. The 15 

configuration unit is configured to set the HARQ process to the non-HARQ transmission after first 

preset duration starting from a moment at which the HARQ process is set to the HARQ 

transmission. 

[0029][0028] In a possible design, the configuration unit is configured to maintain the HARQ 

process as the non-HARQ transmission within second preset duration after the HARQ process is 20 

set to the non-HARQ transmission. 

[0030][0029] In a possible design, the first identifier is a new data transmission indicator NDI. 

[0031][0030] In a possible device, the apparatus further includes a sending unit. The sending 

unit is configured to: after the terminal receives the first transport block and the first identifier 

from the network device, when the first identifier is used to indicate to switch the HARQ process 25 

from the non-HARQ transmission to the HARQ transmission, send, by the terminal to the network 

device, a HARQ message used to indicate whether the first transport block is correctly decoded. 

[0032][0031] According to a fourth aspect, a data transmission apparatus is provided. The 

apparatus includes a sending unit. The sending unit is configured to send a first transport block 

and a first identifier to a terminal, where the first identifier is used to indicate whether to switch a 30 

HARQ process from non-HARQ transmission to HARQ transmission. The first identifier is 
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occupied when the HARQ process uses the HARQ transmission. 

[0033][0032] In a possible design, when the first identifier is flipped, the first identifier is used 

to indicate to switch the HARQ process from the non-HARQ transmission to the HARQ 

transmission; or when the first identifier is not flipped, the first identifier is used to indicate to 

switch the HARQ process from the non-HARQ transmission to the HARQ transmission. 5 

[0034][0033] In a possible design, the sending unit is further configured to send a radio 

resource control RRC message to the terminal, where the RRC message is used to indicate that the 

HARQ process uses the non-HARQ transmission. 

[0035][0034] In a possible design, the apparatus further includes a configuration unit. The 

configuration unit is configured to set the HARQ process to the non-HARQ transmission after a 10 

preset periodicity starting from a moment at which the RRC message is sent. 

[0036][0035] In a possible design, the apparatus further includes a configuration unit. The 

configuration unit is configured to set the HARQ process to the non-HARQ transmission after first 

preset duration starting from a moment at which the HARQ process is set to the HARQ 

transmission. 15 

[0037][0036] In a possible design, the configuration unit is further configured to maintain the 

HARQ process as the non-HARQ transmission within second preset duration after the HARQ 

process is set to the non-HARQ transmission. 

[0038][0037] In a possible design, the first identifier is a new data transmission indicator NDI. 

[0039][0038] In a possible design, the apparatus further includes a receiving unit. The 20 

receiving unit is configured to receive a HARQ message, where the HARQ message is used to 

indicate whether the first transport block is correctly decoded. The sending unit is further 

configured to: resend the first transport block to the terminal when the HARQ message is used to 

indicate the first transport block is not correctly decoded, or send a second transport block to the 

terminal when the HARQ message is used to indicate the first transport block is correctly decoded, 25 

where the second transport block is different from the first transport block. 

[0040][0039] According to a fifth aspect, a data transmission apparatus is provided. The data 

transmission apparatus includes one or more processors, and the one or more processors are 

coupled to one or more memories. The one or more memories store computer instructions. When 

the one or more processors execute the computer instructions, the data transmission apparatus is 30 

enabled to perform the data transmission method according to any one of the first aspect and the 
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possible designs of the first aspect. 

[0041][0040] According to a sixth aspect, a data transmission apparatus is provided. The data 

transmission apparatus includes one or more processors, and the one or more processors are 

coupled to one or more memories. The one or more memories store computer instructions. When 

the one or more processors execute the computer instructions, the data transmission apparatus is 5 

enabled to perform the data transmission method according to any one of the second aspect and 

the possible designs of the second aspect. 

[0042][0041] According to a seventh aspect, a chip is provided. The chip includes an input 

interface, a processing circuit, and an output interface. The processing circuit is configured to 

invoke, from a storage medium, a computer program stored in the storage medium and run the 10 

computer program, to perform the data transmission method according to any one of the first aspect 

and the possible designs of the first aspect. 

[0043][0042] According to an eighth aspect, a chip is provided. The chip includes an input 

interface, a processing circuit, and an output interface. The processing circuit is configured to 

invoke, from a storage medium, a computer program stored in the storage medium and run the 15 

computer program, to perform the data transmission method according to any one of the second 

aspect and the possible designs of the second aspect. 

[0044][0043] According to a ninth aspect, a computer-readable storage medium is provided. 

The computer-readable storage medium includes computer instructions, and when the computer 

instructions are run, the data transmission method according to any one of the first aspect and the 20 

possible designs of the first aspect. 

[0045][0044] According to a tenth aspect, a computer-readable storage medium is provided. 

The computer-readable storage medium includes computer instructions, and when the computer 

instructions are run, the data transmission method according to any one of the second aspect and 

the possible designs of the second aspect. 25 

[0046][0045] According to an eleventh aspect, a data transmission system is provided. The 

data transmission system includes the data processing apparatuses according to the fifth aspect and 

the sixth aspect. 

[0047][0046] For example, any design manner of the third aspect to the eleventh aspect may 

correspond to the first aspect and any possible design of the first aspect or the second aspect and 30 

any possible design of the second aspect. In this case, similar technical effects can be brought. 
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Details are not described herein again. 

BRIEF DESCRIPTION OF DRAWINGS 

[0048][0047] FIG. 1 is a schematic flowchart of data transmission by using a HARQ 

technology according to the conventional technology;

[0049][0048] FIG. 2 is a schematic diagram of data transmission by using a plurality of HARQ 5 

processes in parallel according to the conventional technology;

[0050][0049] FIG. 3 is another schematic diagram of data transmission by using a plurality of 

HARQ processes in parallel according to the conventional technology;

[0051][0050] FIG. 4 is a schematic diagram of a network architecture according to an 

embodiment of this application;10 

[0052][0051] FIG. 5(a) and FIG. 5(b) are schematic diagrams of composition of protocol stack 

layers according to an embodiment of this application;

[0053][0052] FIG. 6 is a schematic flowchart of a data transmission method according to an 

embodiment of this application;

[0054][0053] FIG. 7 is a schematic diagram of a configuration process of a HARQ process 15 

according to an embodiment of this application;

[0055][0054] FIG. 8 is a schematic diagram of another configuration process of a HARQ 

process according to an embodiment of this application;

[0056][0055] FIG. 9 is a schematic diagram of another configuration process of a HARQ 

process according to an embodiment of this application;20 

[0057][0056] FIG. 10 is a schematic diagram of another configuration process of a HARQ 

process according to an embodiment of this application;

[0058][0057] FIG. 11 is a schematic diagram of another configuration process of a HARQ 

process according to an embodiment of this application;

[0059][0058] FIG. 12 is a schematic diagram of composition of a data transmission apparatus 25 

according to an embodiment of this application;

[0060][0059] FIG. 13 is a schematic diagram of composition of another data transmission 

apparatus according to an embodiment of this application;

[0061][0060] FIG. 14 is a schematic diagram of composition of another data transmission 
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apparatus according to an embodiment of this application;

[0062][0061] FIG. 15 is a schematic diagram of composition of a chip system according to an 

embodiment of this application;

[0063][0062] FIG. 16 is a schematic diagram of composition of another data transmission 

apparatus according to an embodiment of this application; and5 

[0064][0063] FIG. 17 is a schematic diagram of composition of another chip system according 

to an embodiment of this application. 

DESCRIPTION OF EMBODIMENTS 

[0065][0064] On a conventional land communication network, data transmission by using a 

HARQ technology can effectively improve data transmission reliability. For example, a receive 10 

end may decode a received TB. When decoding fails, the receive end may send a retransmission 

request to a transmit end, so that the transmit end retransmits the TB. The receive end may store 

the TB that is incorrectly decoded in a HARQ buffer (HARQ buffer), and store a received 

retransmitted TB in the same HARQ buffer (that is, perform soft combination), to obtain a data 

packet that is more reliable than a data packet that is only decoded. The receive end may decode 15 

the data packet in the HARQ buffer, to obtain corresponding decoded data. If the decoding still 

fails, the receive end may repeatedly perform the foregoing process. Because the data packet 

obtained by soft combination is more reliable than the single TB, a probability of successful 

decoding is higher. This can effectively improve the data transmission reliability. 

[0066][0065] In an example, in the HARQ technology, the receive end may determine, through 20 

a cyclic redundancy check (Cyclic Redundancy Check, CRC), whether the received data packet is 

successfully decoded. If the CRC succeeds, it indicates that decoding succeeds, and the receive 

end may send an ACK to the transmit end. If the CRC fails, it indicates that decoding fails, and 

the receive end may send a NACK to the transmit end. 

[0067][0066] The following describes a process of data transmission by using the HARQ 25 

technology in detail. FIG. 1 is a schematic flowchart of data transmission by using the HARQ 

technology. As shown in FIG. 1, a transmit end may send a data packet to a receive end. 

Correspondingly, the receive end may receive the data packet, and decode the data packet. The 

receive end may feed back an ACK/NACK to the transmit end depending on whether decoding 
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succeeds, so that the transmit end transmits a new data packet based on the received ACK, or 

retransmits the data packet based on the received NACK. For example, when decoding succeeds, 

the receive end sends the ACK, and the transmit end receives the ACK, and performs new data 

transmission. For another example, when decoding fails, the receive end sends the NACK, and the 

transmit end receives the NACK and performs data retransmission. 5 

[0068][0067] Generally, most data that needs to be sent is a consecutive data stream. During 

transmission of the data stream by using the HARQ technology, the receive transmit end may 

divide the data stream into a plurality of TBs, and transmit the TBs in a specific time sequence. 

After receiving the plurality of TBs, the receive end may decode and reorganize the plurality of 

TBs, to obtain the corresponding consecutive data stream. For example, an example of data 10 

transmission is used. In the data transmission, a data stream is divided into six transport blocks 

(for example, TB 1, TB 2, TB 3, TB 4, TB 5, and TB 6), and three HARQ processes (for example, 

HARQ process 0#, HARQ process 1#, and HARQ process 2#) are configured. As shown in FIG. 

2, the transmit end may send, in a time sequence, the TB 1 to the receive end by using the HARQ 

process 0#, the TB 2 to the receive end by using the HARQ process 1#, and the TB 3 to the receive 15 

end by using the HARQ process 2#. The receive end may receive the TB 1, the TB 2, and the TB 

3 in a sequence, and separately perform decoding processing on the TB 1, the TB 2, and the TB 3. 

When the TB 1, the TB 2, and the TB 3 are successfully decoded, the receive end may feed back 

an ACK to the transmit end by using the corresponding HARQ process, so that the transmit end 

continues performing data transmission by using the three HARQ processes. For example, as 20 

shown in FIG. 2, the transmit end may send, in the time sequence, the TB 4 to the receive end by 

using the HARQ process 0#, the TB 5 to the receive end by using the HARQ process 1#, and the 

TB 6 to the receive end by using the HARQ process 2#. If the TB 4, the TB 5, and the TB 6 are all 

successfully decoded, the receive end may reorganize the TB 1, the TB 2, the TB 3, the TB 4, the 

TB 5, and the TB 6 in a receiving time sequence, to obtain the consecutive data stream. 25 

[0069][0068] It should be noted that, in a process of data transmission by using the HARQ 

process, other signaling interaction is needed to ensure normal data transmission during the data 

transmission. For example, the data transmission is downlink transmission, that is, the transmit 

end is a base station, and the receive end is UE. The base station may send downlink control 

information (Downlink Control Information, DCI) to the UE. The downlink control information 30 

may include a plurality of identifiers, used to indicate related information of the data transmission. 
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For example, the identifiers related to the HARQ process in the DCI are shown in Table 1. 

Table 1 

DCI identifier related to the HARQ process Format 1-0 (bits) Format 1-1 (bits) 

HARQ process number 4 4 

New data transmission indicator 1 1 

Redundancy version 2 2 

Downlink assignment index 2 0, 2, 4 

TPC command for scheduled physical uplink 

control channel 

2 2 

Physical uplink control channel resource 

identifier 

3 3 

HARQ feedback timing indicator 3 0, 1, 2, 3 

[0070][0069] In an actual use process, one of format 1-0 or format 1-1 may be selected for 

DCI configuration. The format 1-0 is used as an example. 5 

[0071][0070] The HARQ process number (HARQ process number) may be 4 bits, and indicate 

a process number of current data. A maximum process number is 16, and the process number is 

used by the terminal to identify a process to which the current data belongs. 

[0072][0071] The new data transmission indicator (New data indicator, NDI) may be 1 bit, and 

indicate the current data is newly transmitted data or retransmitted data. For example, when the 10 

current data is the newly transmitted data, the base station may flip the NDI when sending the DCI, 

so that the terminal determines, based on a flipped NDI, that the current data is the newly 

transmitted data. On the contrary, when the current data is the retransmitted data, when sending 

the DCI, the base station may maintain the NDI consistent with an NDI used in last data sending, 

that is, may not flip the NDI, so that the terminal determines, based on the NDI that is not flipped, 15 

that the current data is the retransmitted data. 

[0073][0072] The redundancy version (Redundancy version, RV) may include 2-bit 

information. Content of bits of each retransmission does not necessarily need to be the same as 

that of the first transmission. The transmit end generates a plurality of different bit sets (but 

carrying same information) based on the same TB. One redundancy version is sent per 20 
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retransmission, but a plurality of redundancy versions can be combined for decoding. Each time, 

the transmit end notifies the user of the version of the data to be transmitted, which is used for soft 

combination and decoding of the terminal. 

[0074][0073] The downlink assignment index (Downlink assignment index, DAI) may include 

2-bit information. When a user feeds back a plurality of pieces of downlink data in one slot, the 5 

DAI is used to indicate and assist the UE to perform HARQ-ACK feedback. A physical meaning 

of the DAI is to count downlink scheduling fed back in the same slot. The DAI has only two bits, 

and indicates a maximum quantity of four. If a quantity of the scheduling is greater than 4, the DAI 

continues cyclically counting from '00'. The UE needs to identify this situation and perform correct 

counting, to determine a quantity of bits finally fed back. 10 

[0075][0074] The TPC command for scheduled physical uplink control channel (TPC 

command for scheduled PUCCH) may include 2-bit information, and is used to indicate a power 

adjustment for ACK feedback in uplink control. For example, two bits may represent four power 

adjustments. 

[0076][0075] The physical uplink control channel resource identifier (PUCCH resource 15 

indicator identifierPUCCH) may include 3-bit information. The 3-bit information is used to 

indicate a resource location occupied by the ACK feedback in uplink control, for example, a 

symbol number for feedback, a quantity of symbols occupied, a relative frequency domain location; 

and includes eight types of resource configurations. 

[0077][0076] The physical downlink shared channel-to-HARQ feedback timing indicator 20 

(PDSCH-to-HARQ feedback timing indicator) may include 3-bit information to determine a slot 

for the ACK feedback. The terminal may calculate, based on a value indicated by the field, a 

quantity of slots after which the ACK feedback is performed. 

[0078][0077] Certainly, the DCI may further include another identifier in addition to the 

foregoing identifier. Table 1 is merely an example for description. This is not limited herein in this 25 

embodiment of this application. It should be noted that one piece of DCI may be used to indicate 

transmission information of one transport block, or may be used to indicate transmission 

information of a plurality of transport blocks. When one piece of DCI corresponds to one transport 

block, the DCI may be sent together with the transport block. 

[0079][0078] It can be learned that data transmission by using the HARQ technology can 30 

effectively improve data transmission reliability. However, there are still some problems. 
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[0080][0079] For example, when the existing HARQ technology is applied to satellite 

communication with a longer transmission path, for each HARQ process, data transmission 

efficiency of one HARQ process is lower than that on a common land transmission network 

because a decoding result of previous data needs to be waited for during each data sending. In this 

case, a throughput of an entire transmission system is significantly affected. 5 

[0081][0080] In addition, when one or more TBs fail to be decoded, a problem occurs in 

reorganizing data by the receive end. For example, an example of data transmission is still used. 

In the data transmission, a data stream is divided into six transport blocks (for example, TB 1, TB 

2, TB 3, TB 4, TB 5, and TB 6), and three HARQ processes (for example, HARQ process 0#, 

HARQ process 1#, and HARQ process 2#) are configured. As shown in FIG. 3, after the TB 1 is 10 

sent by using the HARQ process 0# for a first time, when decoding fails at the receive end, the 

receive end feeds back a NACK to the transmit end, so that the transmit end may retransmit the 

TB 1 next time when sending data by using the HARQ process 0#. After decoding, the receive end 

obtains TB 1-TB 2-TB 3-TB 4-TB 5-TB 6 in a preset time sequence. However, because the TB 1 

is retransmitted by using the HARQ process 0#, after decoding, the receive end obtains the 15 

transport blocks in a sequence of TB 1-TB 2-TB 3-TB 1-TB 5-TB 6-TB 4. Obviously, in a data 

transmission process, if data is retransmitted, a sequence of transport blocks received by the 

receive end is abnormal. In this case, the receive end cannot normally reorganize data to obtain a 

data stream sent by the transmit end. To resolve this problem, a more complex reorganization 

mechanism needs to be set at the receive end, so that transport blocks successfully decoded can be 20 

correctly reorganized. 

[0082][0081] The HARQ process may be set to HARQd to resolve a low throughput caused 

by a long delay. In this way, in a data scenario with a low requirement for a bit error rate, the 

transmit end performs new data transmission during each data transmission, and continues 

performing data transmission without waiting for a decoding status of last transmitted data. In 25 

addition, when the HARQ process is set to HARQd, because no data is retransmitted, no problem 

occurs in the time sequence of the transport blocks received by the receive end. 

[0083][0082] Certainly, data sent by using the HARQ process at different moments is different, 

to be specific, when the TB 1 is sent, the HARQ process needs to be set to HARQd, and when the 

TB 2 is sent, the HARQ process may need to be set to HARQe. In this case, the HARQ process 30 

needs to be flexibly set to HARQe or HARQd, so that during transmission of different data, 
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whether to perform data retransmission can be flexibly controlled, to improve the throughput of 

the entire system. 

[0084][0083] Currently, the HARQ process may be configured by using a radio resource 

control (Radio Resource Control, RRC) message. For example, the base station may send an RRC 

message to the UE, to indicate the UE to set a corresponding HARQ process to HARQd or HARQe. 5 

However, because of a long delay of the RRC message and a long-distance transmission path in 

satellite communication, scheduling is not flexible enough and a delay is obvious when the HARQ 

process is configured based on the RRC message. 

[0085][0084] In addition, a new identifier may be added to a control channel, to indicate to set 

the HARQ process to HARQe or HARQd. However, when a fixed flag bit is used to configure the 10 

HARQ process, a flag bit resource in the control channel may be wasted. 

[0086][0085] Embodiments of this application provide a data transmission method, so that a 

HARQ process can be flexibly configured without resource waste. Embodiments of this 

application are described in detail below with reference to the accompanying drawings. 

[0087][0086] An embodiment of this application provides a network architecture. The network 15 

architecture may include a terminal, a base station, a terrestrial station, a user plane processing unit 

(User Plane Function, UPF), and a control plane device including an access and access and 

mobility management unit (Access and Mobility Management Function, AMF), and a session 

management unit (Session Management Function, SMF). The UPF, AMF, and SMF may form a 

core network. For example, when the network architecture is used for 5G communication, a 20 

corresponding device may be a 5G device. For example, as shown in FIG. 4, the network 

architecture may include a terminal, a 5G base station, a terrestrial station, a 5G UPF, a 5G AMF, 

and a 5G SMF. The 5G UPF, 5G AMF, and 5G SMF form a 5G core network. The following uses 

the network architecture shown in FIG. 4 as an example for description. 

[0088][0087] In the network architecture, a terminal (for example, UE) may access a network 25 

by using 5G new radio (New Radio, NR). In a satellite communication system, a 5G base station 

is deployed on a satellite, and is connected to a 5G core network via a terrestrial station through a 

wireless network. In addition, there is a radio link for communication through the wireless network 

between 5G base stations on satellites, to implement communication between base stations, for 

example, signaling exchange and user data transmission between base stations. 30 

[0089][0088] The terminal is a mobile device capable of supporting the NR, for example, a 
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mobile phone and a tablet computer. The terminal can access a satellite network by using the NR 

and implement services such as calling and internet access. The 5G base station is mainly 

configured to provide a radio access service, schedule a radio resource to an access terminal, and 

provide a reliable radio transmission protocol, a data encryption protocol, and the like. The 

terrestrial station may be configured to forward signaling and service data between the satellite 5 

base station and the 5G core network. The network architecture shown in FIG. 4 may include a 

plurality of interfaces and communication links. For example, the 5G new radio is a radio link 

between a terminal and a base station. An Xn interface is an interface between a 5G base station 

and a base station, and is mainly used for signaling exchange such as handover. An NG interface 

is an interface between a 5G base station and the 5G core network, and exchanges mainly user 10 

service data and signaling such as NAS of the core network. 

[0090][0089] The 5G core network may be configured to provide services such as user access 

control, mobility management, session management, user security authentication, and accounting. 

For example, the 5G core network may include a plurality of functional units. For example, the 

5G core network may be divided into a control plane function entity and a data plane function 15 

entity. An AMF on a control plane may be configured to be responsible for user access 

management, security authentication, and mobility management. A UPF on a data plane may be 

configured for functions such as user plane data transmission management, traffic statistics 

collection, and lawful interception. 

[0091][0090] It should be noted that, in some embodiments, a terminal and/or a base station 20 

may be further divided into a plurality of protocol stack layers, to implement data communication 

between the terminal and the base station (for example, a 5G base station). For example, the 

divided protocol stack layers may be determined based on a radio interface protocol. Because the 

radio interface protocol needs to carry both user plane data and control plane data, the protocol 

stack layers may include a user plane protocol stack and a control plane protocol stack. For 25 

example, as shown in FIG. 5(a), the user plane protocol stack includes, from a lower layer to an 

upper layer, a physical layer (Physical Layer, PHY), a media access control (Media Access Control, 

MAC), a radio link control (radio link control, RLC), and a packet data convergence protocol 

(Packet Data Convergence Protocol, PDCP). The user plane protocol stack may be disposed in 

both the terminal and the base station. As shown in FIG. 5(b), a physical layer, a media access 30 

control, a radio link control, a packet data convergence protocol, and a radio resource control may 
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be set in the control plane protocol stack of both the terminal and the base station. In addition, the 

terminal side may further include a non-access stratum (Non-access stratum, NAS) configured to 

perform data exchange with a mobility management entity (Mobility Management Entity, MME). 

[0092][0091] The data transmission methods provided in the examples of this application may 

be applied to the network architecture shown in FIG. 4, to implement data transmission by using 5 

a terminal and/or a base station that have protocol stack layer structures shown in FIG. 5(a) and 

FIG. 5(b). To more clearly describe embodiments of this application, the following uses an 

example in which a transmit end is a network device (for example, a 4G base station, a 5G base 

station, a base station on a future communication network, a terminal that functions as a base 

station in D2D (device-to-device, Device-to-Device) communication or machine communication, 10 

or a satellite); a receive end is a terminal (for example, UE, a handheld terminal, an in-vehicle 

terminal, a communication terminal in various forms on an access cellular or satellite 

communication network); and a plurality of existing HARQ processes include a HARQ process 

used to send a first transport block (or referred to as a TB 1). FIG. 6 is a schematic flowchart of a 

data transmission method according to an embodiment of this application. As shown in FIG. 6, the 15 

method may include S601 to S604. 

[0093][0092] S601: A base station configures a first identifier. 

[0094][0093] The first identifier is used to indicate whether to switch, from HARQd to 

HARQe, the HARQ process in which the TB 1 is located. The first identifier is occupied when the 

HARQ process uses HARQe. 20 

[0095][0094] It may be understood that, when the HARQ process is set to HARQe, the base 

station and the UE exchange a part of physical layer signaling, which is used to identify related 

information corresponding to transmission of a corresponding transport block. For example, 

during transmission of the TB 1, the base station may send corresponding DCI to the UE when 

sending the TB 1. The DCI may include configuration information in Table 1 related to the HARQ 25 

process, and is used to indicate, to the UE, information related to current data transmission. When 

the HARQ process is set to HARQd, a part of signaling (for example, an NDI) in the DCI becomes 

invalid. To be specific, values configured for the signaling may not affect corresponding data 

transmission. For example, when the HARQ process is set to HARQd, regardless of whether the 

NDI is flipped or not, data sent by the base station is newly transmitted data, and TBs received by 30 

the UE are also newly transmitted data. In embodiments of this application, any one or more bits 
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in physical layer signaling that are invalid when the HARQ process is set to HARQd may be used 

as the first identifier, to indicate the UE whether to switch the HARQ process from HARQd to 

HARQe. In this case, when the UE needs to feed back an ACK/NACK, an ACK or a NACK may 

be fed back to the base station depending on whether the received transport block is successfully 

decoded. In this way, these bits in existing signaling can be reused. Signaling overheads are 5 

reduced. In addition, the HARQ status can be quickly changed, and configuration can be quickly 

completed. 

[0096][0095] For example, the base station may determine, based on a requirement of 

transmission of the TB 1 for a bit error rate, whether to switch a corresponding HARQ process 

from HARQd to HARQe. Certainly, the base station may further determine, based on another 10 

requirement, whether to switch the HARQ process from HARQd to HARQe. This is not limited 

in this embodiment of this application. 

[0097][0096] When the base station determines to switch, from HARQd to HARQe, the 

HARQ process in which the TB 1 is located, the base station may configure the first identifier to 

a corresponding status, for example, flip the first identifier, to indicate to switch, from HARQd to 15 

HARQe, the HARQ process in which the TB 1 is located. For another example, the base station 

may not flip the first identifier to indicate to switch, from HARQd to HARQe, the HARQ process 

in which the TB 1 is located. Both have the same effect. 

[0098][0097] When the base station determines not to switch, from HARQd to HARQe, the 

HARQ process in which the TB 1 is located, the base station may configure the first identifier to 20 

a corresponding status, for example, may not flip the first identifier, that is, the first identifier 

remains unchanged, to indicate not to switch, from HARQd to HARQe, the HARQ process in 

which the TB 1 is located. For another example, the base station may flip the first identifier, that 

is, the first identifier remains unchanged, to indicate not to switch, from HARQd to HARQe, the 

HARQ process in which the TB 1 is located. 25 

[0099][0098] S602: The base station sends the TB 1 and the first identifier to the UE. 

[00100][0099] The base station may send the TB 1 to the UE, and may further send, to the UE, 

the first identifier used to indicate whether to switch the HARQ process from HARQd to HARQe. 

The TB 1 and the first identifier may be sent to the UE together, or may be separately sent to the 

UE. A sequence of the TB 1 and the first identifier may be flexibly set based on an actual situation. 30 

This is not limited in this embodiment of this application. For example, an example in which the 
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first identifier is any one or more bits in the DCI is used. The base station may send both the TB 1 

and the DCI carrying the first identifier to the UE, so that the UE may determine, based on the first 

identifier in the DCI, whether to switch, from HARQd to HARQe, the HARQ process 

corresponding to the TB 1. 

[00101][00100] S603: The UE receives the TB 1 and the first identifier. 5 

[00102][00101] S604: The UE determines, based on the first identifier, whether to switch, from 

HARQd to HARQe, the HARQ process in which the TB 1 is located. 

[00103][00102] The UE may receive the TB 1 and the first identifier on a downlink data 

transmission channel indicated by the HARQ process in which the TB 1 is located, for example, a 

physical downlink shared channel (physical downlink shared channel, PDSCH), where the TB 1 10 

and the first identifier are sent by the base station. 

[00104][00103] The UE may determine, based on the first identifier, whether to switch, from 

HARQd to HARQe, the HARQ process in which the TB 1 is located. 

[00105][00104] When the UE determines to switch the HARQ process from HARQd to HARQe, 

the UE may feed back an ACK or a NACK to the base station based on a decoding status of the 15 

TB 1, so that the base station determines, based on the received ACK or NACK, whether the TB 

1 is correctly decoded. 

[00106][00105] When the UE determines not to switch the HARQ process from HARQd to 

HARQe, the UE may determine that a next TB received from the HARQ process is newly 

transmitted data regardless of whether the TB 1 is correctly decoded. In addition, the UE does not 20 

need to feed back the ACK or the NACK to the base station based on the decoding status of the 

TB 1. 

[00107][00106] It should be noted that, before S601, the base station may set the HARQ process 

corresponding to the TB 1 to HARQd. In this embodiment of this application, before data 

transmission, the configuration of the HARQ process may be initialized. For example, the base 25 

station may set the HARQ process corresponding to the TB 1 to HARQd by using RRC signaling, 

or may set the HARQ process corresponding to the TB 1 to HARQd by using another method. 

This is not limited in this embodiment of this application. In addition, in a data transmission 

process, the base station may set any one or more HARQ processes to HARQe or HARQd by 

using the RRC signaling based on a requirement, so that the HARQ processes can be centrally 30 

managed. 
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[00108][00107] To describe a configuration process of the HARQ process more clearly, the 

following uses an example in which the first identifier is an NDI to describe a configuration 

process in a scenario of data transmission by using a plurality of HARQ processes in parallel. 

[00109][00108] For example, the base station may set a HARQ process to HARQd by using RRC 

signaling, and indicate, by setting a flipping status of an NDI, the UE whether to switch the 5 

corresponding HARQ process from HARQd to HARQe. 

[00110][00109] In some embodiments, when the NDI is flipped, the NDI may be used to indicate 

to switch the corresponding HARQ process from HARQd to HARQe. Correspondingly, when the 

NDI is not flipped, the NDI may be used to indicate to maintain the HARQ process unchanged 

being HARQd. That is, when the base station determines to maintain a HARQ process unchanged 10 

being HARQd, the base station does not flip an NDI corresponding to data transmitted by using 

the HARQ process. Correspondingly, when the base station determines to switch a HARQ process 

from HARQd to HARQe, the base station flips an NDI corresponding to data transmitted by using 

the HARQ process. 

[00111][00110] For example, for the configuration process, refer to FIG. 7. As shown in FIG. 7, 15 

there are 16 HARQ processes (for example, 16 HARQ processes in total from 0# to 15#) at the 

same time. When data transmission starts, 0# may be set to HARQe through RRC configuration 1, 

and other 1# to 15# are all set to HARQd. In this case, an NDI corresponding to data transmitted 

by using 0# is correspondingly configured based on new data transmission or retransmission. NDIs 

corresponding to data transmitted by using 1# to 15# may remain unchanged by default. For 20 

example, a default value of the NDI may be 0 shown in FIG. 7. As shown in FIG. 7, in a 

configuration process of NDI flipping 1, the base station flips, from 0 to 1, an NDI corresponding 

to data transmitted by using 11#, and a corresponding HARQ process is switched from HARQd to 

HARQe. Subsequently, the NDI corresponding to the data transmitted by using 11# is 

correspondingly configured based on new data transmission or retransmission. Similarly, in a 25 

configuration process of NDI flipping 2, the base station flips, to 1, NDIs corresponding to data 

transmitted by using 2#, 3#, 6#, and 9#, and corresponding HARQ processes are switched from 

HARQd to HARQe. Subsequently, the NDIs corresponding to the data transmitted by using 2#, 

3#, 6#, and 9# are correspondingly configured based on new data transmission or retransmission. 

When the base station needs to centrally manage all HARQ processes, configuration may be 30 

performed by using RRC signaling. As shown in FIG. 7, the base station may perform RRC 
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configuration 2, to set 0# and 11# to HARQe and set other 14 HARQ processes to HARQd. 

[00112][00111] In other embodiments, when the NDI is not flipped, the NDI may be used to 

indicate to switch the corresponding HARQ process from HARQd to HARQe. Correspondingly, 

when the NDI is flipped, the NDI may be used to indicate to maintain the HARQ process 

unchanged as HARQd. That is, when the base station determines to maintain a HARQ process 5 

unchanged as HARQd, the base station flips an NDI corresponding to data transmitted by using 

the HARQ process. Correspondingly, when the base station determines to switch a HARQ process 

from HARQd to HARQe, the base station does not flip an NDI corresponding to data transmitted 

by using the HARQ process. 

[00113][00112] For example, for the configuration process, refer to FIG. 8. As shown in FIG. 8, 10 

there are simultaneously 16 HARQ processes (for example, 16 HARQ processes in total from 0# 

to 15#). When data transmission starts, 0# may be set to HARQe through RRC configuration 1, 

and other 1# to 15# are all set to HARQd. In this case, an NDI corresponding to data transmitted 

by using 0# is correspondingly configured based on new data transmission or retransmission. NDIs 

corresponding to data transmitted by using 1# to 15# may remain unchanged by default. For 15 

example, default value of the NDI may be 0 shown in FIG. 8. As shown in FIG. 8, in a 

configuration process of NDI flipping 1, the base station does not flip NDIs corresponding to data 

transmitted by using 6# and 11#, and corresponding HARQ processes are switched from HARQd 

to HARQe. Subsequently, the NDIs corresponding to the data transmitted by using 6# and 11# are 

correspondingly configured based on new data transmission or retransmission. Similarly, in a 20 

configuration process of NDI flipping 2, the base station does not flip NDIs corresponding to data 

transmitted by using 2#, 3#, and 9#, and corresponding HARQ processes are switched from 

HARQd to HARQe. Subsequently, the NDIs corresponding to the data transmitted by using 2#, 

3#, and 9# are correspondingly configured based on new data transmission or retransmission. 

When the base station needs to centrally manage all HARQ processes, configuration may be 25 

performed by using RRC signaling. As shown in FIG. 8, the base station may perform RRC 

configuration 2, to set 0# and 11# to HARQe and set other 14# HARQ processes to HARQd. 

[00114][00113] It can be learned that, after the HARQ process in which the TB 1 is located is set 

to HARQe, the first identifier changes from invalid to valid, and is used to identify related data in 

a HARQe data transmission process. That is, after the HARQ process is set to HARQe, the first 30 

identifier cannot be used to indicate whether to change the HARQ process, for example, switch 
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the HARQ process from HARQe to HARQd. Embodiments of this application further provide a 

plurality of methods, so that a HARQ process can be flexibly configured. 

[00115][00114] For example, in some embodiments, a HARQ process may start to support data 

transmission after initialization of the HARQ process is completed. In the process, the HARQ 

process may be configured by using a method such as the first identifier or RRC signaling. In this 5 

embodiment, a timer may be set to start timing from a moment at which initialization of the HARQ 

process is completed. After a preset periodicity, the HARQ process is restored to an initialization 

state, to implement periodic initialization of the HARQ process and improve system stability. For 

example, as shown in FIG. 9, the HARQ process is initialized to HARQd at a T1 moment, and 

timing starts from the T1 moment. It is assumed that the HARQ process is set to HARQe at a T2 10 

moment in the preset periodicity, and the HARQ process is re-initialized as HARQd when timing 

of the timer reaches duration of the preset periodicity. 

[00116][00115] In other embodiments, the HARQ process is set to HARQd after first preset 

duration starting from a moment at which the HARQ process is set to HARQe. For example, as 

shown in FIG. 10, the HARQ process is switched from HARQd to HARQe at a T3 moment. A 15 

timer may be set to start timing from the T3 moment, and the HARQ process may be automatically 

switched from HARQe to HARQd after the first preset duration. The HARQ process may be set 

to HARQe by flipping (or not flipping) the first identifier, or by using RRC signaling. This is not 

limited in this embodiment of this application. 

[00117][00116] In other embodiments, the HARQ process remains unchanged as HARQd within 20 

second preset duration starting from a moment at which the HARQ process is set to HARQd. For 

example, as shown in FIG. 11, when the HARQ process is switched from HARQe to HARQd at a 

T4 moment, the HARQ process remains unchanged as HARQd within the second preset duration 

starting from the T4 moment until a T5 moment. From the T5 moment, the UE determines to 

switch the HARQ process to HARQe only when the UE receives the first identifier or another 25 

indication (for example, RRC signaling) that indicates to switch the HARQ process from HARQd 

to HARQe. In this case, the UE may not query and determine the first identifier within the second 

preset duration. This can effectively reduce a working load of the UE, and properly reduce a 

switching frequency of the HARQ process. This facilitates normal running of a system. The HARQ 

process may be set to HARQd by using RRC signaling, or may be configured by using another 30 

method. This is not limited in this embodiment of this application. 
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[00118][00117] It should be noted that the preset periodicity in FIG. 9, the first preset duration 

in FIG. 10, and the second preset duration in FIG. 11 may be agreed upon in advance and preset 

in the transmit end and the receive end, or may be configured in real time by using a method such 

as sending RRC signaling. This is not limited in this embodiment of this application. In addition, 

the HARQ process is separately maintained on both sides of the transmit end and the receive end. 5 

The transmit end and the receive end may separately configure, according to the foregoing data 

transmission method, HARQ processes maintained by the transmit end and the receive end, to 

ensure that HARQ processes on the two sides are consistent. In this way, normal data transmission 

is ensured. 

[00119][00118] After the HARQ process is set to HARQe, the UE may feed back an ACK or a 10 

NCAK to the base station based on a decoding status of the TB 1, so that the base station performs 

a corresponding operation. For example, the UE may feed back an ACK to the base station when 

the TB 1 is successfully decoded. After receiving the ACK, the base station may perform new data 

transmission by using the HARQ process corresponding to the TB 1. The UE may feed back a 

NACK to the base station when the TB 1 fails to be decoded. After receiving the NACK, the base 15 

station may perform data retransmission by using the HARQ process corresponding to the TB 1. 

It should be noted that data retransmission may be asynchronous retransmission in this 

embodiment of this application. That is, retransmission of the TB 1 by using the HARQ process 

may occur at any moment. In this way, the base station can flexibly select a moment for data 

retransmission based on a status of a current transmission resource, to improve data transmission 20 

stability of the system. 

[00120][00119] In addition, in the foregoing example, an example in which the first identifier is 

an NDI is used for description. In embodiments of this application, another identifier in DCI may 

be used as the first identifier, or an identifier that is valid in a HARQe state but invalid in a HARQd 

state and that is in other signaling may be used as the first identifier. A size of bits occupied by the 25 

first identifier is not limited. 

[00121][00120] It should be noted that an example in which the base station determines and 

controls whether to switch the HARQ process is used for description in the foregoing description. 

In embodiments of this application, the UE and the base station may further trigger switching of 

the HARQ process based on a preset condition. For example, a threshold may be set for a quality 30 

of service (Quality of Service, QoS) requirement in the UE and the base station. The UE and the 
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base station both can configure a HARQ process for a data transmission process that meets the 

threshold requirement. For example, a first threshold may be set for a reliability requirement in 

QoS. When a reliability requirement for data transmission is higher than the first threshold, the UE 

and the base station both set a corresponding HARQ process to HARQe. On the contrary, when 

the reliability requirement for data transmission is lower than the first threshold, the UE and the 5 

base station both configure the corresponding HARQ process as HARQd. In this embodiment of 

this application, activating or deactivating the foregoing trigger condition may be configured by 

the base station by using an RRC message, or may be preset. 

[00122][00121] Certainly, a HARQ process may be configured by using one of the plurality of 

HARQ process configuration methods provided in embodiments of this application, or by using 10 

two or more of the methods. This is not limited in this embodiment of this application. 

[00123][00122] In this way, a HARQ process may be configured by using physical layer 

signaling (for example, an NDI in DCI) that is idle when the HARQ process is in HARQd, to 

implement fast and flexible configuration by using the physical layer signaling without occupying 

a new identifier resource. This improves a data transmission throughput. 15 

[00124][00123] Further, by using a configuration method in which RRC signaling is combined 

with a first identifier (for example, an NDI), the base station may implement adaptive 

configuration of the HARQ process at any moment, for example, when there is no data 

transmission, that is, no NDI transmission. In addition, first preset duration is set, so that the HARQ 

process can be restored to a HARQd state at a specific moment. This implements non-adaptive 20 

configuration of the HARQ process without additional signaling overheads. Second preset 

duration is set, so that frequent switching of the HARQ process does not occur. This improves 

system stability. 

[00125][00124] With reference to the descriptions in FIG. 6 to FIG. 11, it may be understood that, 

after receiving the first identifier (for example, an NDI) sent by an access network device (for 25 

example, the base station), the terminal may determine, based on a flipping status of the NDI, a 

mechanism for processing a status of the HARQ process. 

[00126][00125] In other embodiments of this application, after receiving the first identifier, the 

terminal may temporarily skip performing an indication, indicated by the first identifier, of whether 

to switch the status of the HARQ process. The terminal may further receive a second identifier, 30 

where the second identifier is used to indicate the first identifier whether to take effect. When the 
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second identifier indicates the first identifier to take effect, the terminal may perform 

corresponding management on the HARQ process based on the indication, indicated by the first 

identifier, of whether to switch the status of the HARQ process. 

[00127][00126] For example, when the second identifier indicates the first identifier to take effect, 

the terminal may perform a corresponding operation based on the indication, indicated by the first 5 

identifier, of whether to switch the status of the HARQ process. For example, when the first 

identifier is used to indicate to switch, from HARQd to HARQe, the HARQ process in which the 

first transport block is located, the terminal switches, to HARQe, the status of the HARQ process 

in which the first transport block is located. For another example, when the first identifier is used 

to indicate to not switch, from HARQd to HARQe, the HARQ process in which the first transport 10 

block is located, the terminal maintains, as HARQd, the status of the HARQ process in which the 

first transport block is located. 

[00128][00127] With reference to the foregoing description, the first identifier in this example 

may be an NDI in DCI. In other embodiments, the first identifier may alternatively be sent by 

using media access control control element (Media Access Control Control Element, MAC CE) 15 

signaling. In other embodiments, the first identifier may alternatively be sent by using RRC 

signaling. 

[00129][00128] It should be noted that, in the foregoing example, description is provided by 

using an example in which the first identifier is used to indicate whether to switch the status of the 

HARQ process in which the first transport block is located (for example, from HARQd to HARQe). 20 

In other implementations of this embodiment, the first identifier may also be used to configure 

statuses of all or some HARQ processes for data transmission between the base station and the 

terminal. For example, an example in which the first identifier is sent by using RRC signaling, and 

there are 16 HARQ processes between the base station and the terminal is used. The base station 

may send the first identifier to the UE by using the RRC signaling. The first identifier may be used 25 

to indicate that a status of each HARQ process in all or some of the 16 HARQ processes is HARQd 

or HARQe. Alternatively, the first identifier may be used to indicate whether to switch a status of 

each HARQ process in all or some of the 16 HARQ processes from HARQd to HARQe. The 

terminal may store the first identifier, and continue performing transport block transmission based 

on a status of each of the 16 HARQ processes that currently take effect. The terminal may further 30 

receive a second identifier from the base station, where the second identifier may be used to 
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indicate the first identifier whether to take effect or not. When the second identifier indicates the 

first identifier not to take effect, the terminal may continue performing transport block 

transmission based on a status of each of the 16 HARQ processes that currently take effect. When 

the second identifier indicates the first identifier to take effect, a status of a corresponding HARQ 

process is configured based on the first identifier. For example, if the status of each of the 16 5 

HARQ processes is configured in the first identifier, when the second identifier indicates the first 

identifier to take effect, the terminal may configure, based on an indication of the first identifier, a 

status of each of the 16 HARQ processes as HARQd or HARQe. 

[00130][00129] The base station may configure the second identifier by configuring an idle field 

in DCI, by adding a new field in the DCI, based on a configuration separately sent by using a MAC 10 

CE, or based on a configuration separately sent by using RRC signaling. 

[00131][00130] It should be noted that, in another possible implementation of this embodiment, 

the terminal may alternatively perform a configuration of the first identifier according to a preset 

time rule when the terminal receives the second identifier, and the second identifier is used to 

indicate the first identifier to take effect. For example, in some embodiments, an example in which 15 

the second identifier is an idle field in the DCI is used. After receiving the DCI that carries the 

second identifier, the terminal may wait for preset duration, and configure a corresponding HARQ 

process based on the first identifier when the preset duration ends. The preset duration may be 

duration indicated by the DCI that carries the second identifier, or preset in the terminal, for 

example, a preset quantity of subframes, a preset quantity of frames, or a preset quantity of slots 20 

(slots). 

[00132][00131] In this case, the terminal may determine, based on the second identifier, whether 

the first identifier takes effect, so that the terminal can more accurately configure a status of a 

HARQ process corresponding to the first identifier. In this way, flexibility of configuring a status 

of a HARQ process by the network for the terminal can be improved. 25 

[00133][00132] In addition, in the foregoing example, an example in which the base station 

configures a status of a corresponding HARQ process for a single terminal is used for description. 

In other embodiments of this application, the base station may alternatively configure HARQ 

processes corresponding to a plurality of terminals for the plurality of terminals simultaneously. 

For example, this solution may be applied to a scenario in which the base station separately sends 30 

the first identifier to the plurality of terminals by broadcasting, or the base station separately sends 
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the first identifier to the plurality of terminals by providing a multicast (multicast) service to the 

plurality of terminals. 

[00134][00133] For example, in some embodiments, the base station may pack first identifiers 

corresponding to the plurality of terminals into one broadcast message, and send the broadcast 

message through a broadcast channel. For example, the broadcast message may include a first 5 

identifier 1 corresponding to UE 1, a first identifier 2 corresponding to UE 2, a first identifier 3 

corresponding to UE 3, and the like. After receiving the broadcast message, the terminal may parse 

the received broadcast message, to obtain the first identifier corresponding to the terminal. For 

example, the UE 1 may receive the broadcast message, and parse the broadcast message, to obtain 

the first identifier 1 corresponding to the UE 1. The UE 1 may determine, as the first identifier 1, 10 

a first identifier that corresponds to a UE ID of the UE 1 and that is in a plurality of first identifiers 

obtained through parsing. Alternatively, the UE 1 may parse the obtained broadcast message based 

on a characteristic parameter of the UE 1 (for example, the UE ID of the UE 1), to obtain the first 

identifier 1. Similarly, the UE 2 may receive the broadcast message, and parse the broadcast 

message, to obtain the first identifier 2 corresponding to the UE 2. The rest may be deduced by 15 

analogy. In other embodiments, the base station may distribute first identifiers corresponding to 

the plurality of terminals to each terminal by using a multicast data transmission channel 

corresponding to each terminal. 

[00135][00134] Therefore, a solution in which a status of a HARQ process may be configured 

for a plurality of terminals by distributing messages once on a network is provided. This can 20 

significantly reduce signaling overheads of the network in a process of configuring the status of 

the HARQ process. 

[00136][00135] The foregoing mainly describes, from the perspective of interaction between 

devices, the solutions provided in embodiments of this application. It may be understood that, to 

implement the foregoing functions, the terminal and the network device include a corresponding 25 

hardware structure and/or software module that is used to perform each function. A person of 

ordinary skill in the art should easily be aware that, in combination with the examples described 

in embodiments disclosed in this specification, units may be implemented by hardware or a 

combination of hardware and computer software. Whether a function is performed by hardware or 

hardware driven by computer software depends on particular applications and design constraints 30 

of the technical solutions. A person skilled in the art may use different methods to implement the 



29 

described functions for each particular application, but it should not be considered that the 

implementation goes beyond the scope of this application. 

[00137][00136] In this embodiment of this application, functional modules may be divided on 

the terminal and the network device based on the foregoing method examples. For example, each 

functional module may be obtained through division based on each function, or two or more 5 

functions may be integrated into one processing module. The integrated module may be 

implemented in a form of hardware, or may be implemented in a form of a software functional 

module. Optionally, in embodiments of this application, division into modules is used as an 

example, and is merely logical function division. In actual implementation, another division 

manner may be used. 10 

[00138][00137] FIG. 12 shows a schematic diagram of composition of a data transmission 

apparatus 1200. The data transmission apparatus 1200 may be a terminal, a chip in the terminal, 

or a system on chip, and the data transmission apparatus 1200 may be configured to perform a 

function of the terminal in the foregoing embodiments. In an implementation, the data transmission 

apparatus 1200 shown in FIG. 12 includes a receiving unit 1201. 15 

[00139][00138] The receiving module unit 1201 may receive a first transport block and a first 

identifier from a network device. The first identifier is used to indicate whether to switch, from 

non-hybrid automatic repeat request HARQ transmission to HARQ transmission, a HARQ process 

in which the first transport block is located. The first identifier is occupied when the HARQ process 

uses the HARQ transmission. For example, the receiving module 1201 may be configured to 20 

perform S603 shown in FIG. 6. 

[00140][00139] In a possible design, when the first identifier is flipped, the first identifier is used 

to indicate to switch the HARQ process from the non-HARQ transmission to the HARQ 

transmission; or when the first identifier is not flipped, the first identifier is used to indicate to 

switch the HARQ process from the non-HARQ transmission to the HARQ transmission. 25 

[00141][00140] In a possible design, the receiving unit 1201 is further configured to receive a 

radio resource control RRC message from the network device, where the RRC message is used to 

indicate that the HARQ process uses the non-HARQ transmission. 

[00142][00141] In a possible design, the apparatus further includes a configuration unit 1202. 

The configuration unit 1202 is configured to set the HARQ process to the non-HARQ transmission 30 

after a preset periodicity starting from a moment at which the RRC message is received. 
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[00143][00142] In a possible design, the configuration unit 1202 is configured to set the HARQ 

process to the non-HARQ transmission after first preset duration starting from a moment at which 

the HARQ process is set to the HARQ transmission. 

[00144][00143] In a possible design, the configuration unit 1202 is configured to maintain the 

HARQ process as the non-HARQ transmission within second preset duration after the HARQ 5 

process is set to the non-HARQ transmission. 

[00145][00144] In a possible design, the first identifier is a new data transmission indicator NDI. 

[00146][00145] In a possible device, the apparatus further includes a sending unit 1203. The 

sending unit is configured to: after the terminal receives the first transport block and the first 

identifier from the network device, when the first identifier is used to indicate to switch the HARQ 10 

process from the non-HARQ transmission to the HARQ transmission, send, by the terminal to the 

network device, a HARQ message used to indicate whether the first transport block is correctly 

decoded. 

[00147][00146] It should be noted that all related content of the steps in the foregoing method 

embodiments may be cited in function description of corresponding functional modules. Details 15 

are not described herein again. The data transmission apparatus provided in this embodiment of 

this application is configured to perform a function of the terminal in the foregoing communication 

method, and therefore, an effect the same as that in the foregoing communication method can be 

achieved. Optionally instead of mandatorily, it may be understood that, when necessary, the data 

transmission apparatus provided in embodiments of this application may include a processing 20 

module or a control module configured to support the receiving unit 1201 and/or the configuration 

unit 1202, and/or the sending unit 1203 in completing a corresponding function. 

[00148][00147] FIG. 13 shows a schematic diagram of composition of a data transmission 

apparatus 1300. The data transmission apparatus 1300 may be a chip in a network device or a 

system on chip, and the data transmission apparatus 1300 may be configured to perform a function 25 

of the network device in the foregoing embodiments. In an implementation, the data transmission 

apparatus 1300 shown in FIG. 13 includes a sending unit 1301. 

[00149][00148] The sending unit 1301 is configured to send a first transport block and a first 

identifier to a terminal, where the first identifier is used to indicate whether to switch a HARQ 

process from non-HARQ transmission to HARQ transmission. The first identifier is occupied 30 

when the HARQ process uses the HARQ transmission. For example, the sending unit 1301 may 
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be configured to perform S602 shown in FIG. 6. 

[00150][00149] In a possible design, when the first identifier is flipped, the first identifier is used 

to indicate to switch the HARQ process from the non-HARQ transmission to the HARQ 

transmission; or when the first identifier is not flipped, the first identifier is used to indicate to 

switch the HARQ process from the non-HARQ transmission to the HARQ transmission. 5 

[00151][00150] In a possible design, the sending unit 1301 is further configured to send a radio 

resource control RRC message to the terminal, where the RRC message is used to indicate that the 

HARQ process uses the non-HARQ transmission. 

[00152][00151] In a possible design, the apparatus further includes a configuration unit 1302. 

The configuration unit 1302 is configured to set the HARQ process to the non-HARQ transmission 10 

after a preset periodicity starting from a moment at which the RRC message is sent. 

[00153][00152] In a possible design, the configuration unit 1302 is configured to set the HARQ 

process to the non-HARQ transmission after first preset duration starting from a moment at which 

the HARQ process is set to the HARQ transmission. 

[00154][00153] In a possible design, the configuration unit 1302 is further configured to maintain 15 

the HARQ process as the non-HARQ transmission within second preset duration after the HARQ 

process is set to the non-HARQ transmission. 

[00155][00154] In a possible design, the first identifier is a new data transmission indicator NDI. 

[00156][00155] In a possible design, the apparatus further includes a receiving unit 1303. The 

receiving unit 1303 is configured to receive a HARQ message, where the HARQ message is used 20 

to indicate whether the first transport block is correctly decoded. The sending unit is further 

configured to: resend the first transport block to the terminal when the HARQ message is used to 

indicate the first transport block is not correctly decoded, or send a second transport block to the 

terminal when the HARQ message is used to indicate the first transport block is correctly decoded, 

where the second transport block is different from the first transport block. 25 

[00157][00156] It should be noted that all related content of the steps in the foregoing method 

embodiments may be cited in function description of corresponding functional modules. Details 

are not described herein again. The data transmission apparatus provided in this embodiment of 

this application is configured to perform a function of the network device in the foregoing 

communication method, and therefore, an effect the same as that in the foregoing communication 30 

method can be achieved. Optionally instead of mandatorily, it may be understood that, when 
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necessary, the data transmission apparatus provided in embodiments of this application may 

include a processing module or a control module configured to support the sending unit 1301 

and/or the configuration unit 1302, and/or the receiving unit 1303 in completing a corresponding 

function. 

[00158][00157] FIG. 14 is a schematic diagram of composition of another data transmission 5 

apparatus 1400. The data transmission apparatus 1400 may include a processor 1401 and a memory 

1402. The memory 1402 is configured to store computer-executable instructions. For example, in 

some embodiments, when the processor 1401 executes the instructions stored in the memory 1402, 

the data transmission apparatus 1400 may be enabled to perform S603 shown in FIG. 6 and another 

operation that a terminal needs to perform. 10 

[00159][00158] FIG. 15 is a schematic diagram of composition of a chip system 1500. The chip 

system 1500 may include a processor 1501 and a communication interface 1502, configured to 

support a terminal in implementing the functions in the foregoing embodiments. For example, in 

some embodiments, the processor 1501 may communicate with another device (for example, a 

network device) other than the terminal through the communication interface 1502. In a possible 15 

design, the chip system 1500 further includes a memory, configured to store program instructions 

and data that are necessary for the terminal. The chip system may include a chip, or may include 

a chip and another discrete component. 

[00160][00159] FIG. 16 is a schematic diagram of composition of another data transmission 

apparatus 1600. The data transmission apparatus 1600 may include a processor 1601 and a memory 20 

1602. The memory 1602 is configured to store computer-executable instructions. For example, 

when the processor 1601 executes the computer-executable instructions stored in the memory 1602, 

the data transmission apparatus 1600 may be enabled to perform S602 shown in FIG. 6 and another 

operation that a network device needs to perform. 

[00161][00160] FIG. 17 is a schematic diagram of composition of a chip system 1700. The chip 25 

system 1700 may include a processor 1701 and a communication interface 1702, configured to 

support a network device in implementing the functions in the foregoing embodiments. For 

example, the processor 1701 may communicate with another device (for example, a terminal) other 

than the network device through the communication interface 1702. In a possible design, the chip 

system further includes a memory, configured to store program instructions and data that are 30 

necessary for the network deviceterminal. The chip system may include a chip, or may include a 
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chip and another discrete component. 

[00162][00161] An embodiment of this application further provides a communication system. 

The communication system may include one or more terminals and/or one or more network 

devices. For example, the one or more terminals may be configured to perform S603 shown in 

FIG. 6 and another operation that a terminal needs to perform. The one or more network devices 5 

may be configured to perform S602 shown in FIG. 6 and another operation that a network device 

needs to perform. 

[00163][00162] It should be noted that all related content of the steps in the foregoing method 

embodiments may be cited in function description of corresponding functional modules. Details 

are not described herein again. The data transmission apparatus provided in this embodiment of 10 

this application is configured to perform a function of the terminal in the foregoing communication 

method, and therefore, an effect the same as that in the foregoing communication method can be 

achieved. 

[00164][00163] All or some of the functions, actions, operations, steps, and the like in the 

foregoing embodiments may be implemented by using software, hardware, firmware, or any 15 

combination thereof. When a software program is used to implement embodiments, all or some of 

embodiments may be implemented in a form of a computer program product. The computer 

program product includes one or more computer instructions. When the computer program 

instructions are loaded and executed on a computer, the procedure or functions according to 

embodiments of this application are all or partially generated. The computer may be a general-20 

purpose computer, a dedicated computer, a computer network, or another programmable apparatus. 

The computer instructions may be stored in a computer-readable storage medium or may be 

transmitted from a computer-readable storage medium to another computer-readable storage 

medium. For example, the computer instructions may be transmitted from a website, computer, 

server, or data center to another website, computer, server, or data center in a wired (for example, 25 

a coaxial cable, an optical fiber, or a digital subscriber line (digital subscriber line, DSL)) or 

wireless (for example, infrared, radio, or microwave) manner. The computer-readable storage 

medium may be any usable medium accessible by a computer, or a data storage device, such as a 

server or a data center, integrating one or more usable media. The usable medium may be a 

magnetic medium (for example, a floppy disk, a hard disk, or a magnetic tape), an optical medium 30 

(for example, a DVD), a semiconductor medium (for example, a solid-state drive (solid-state disk, 
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SSD)), or the like. 

[00165][00164] Although this application is described with reference to specific features and 

embodiments thereof, it is clear that various modifications and combinations may be made to them 

without departing from the spirit and scope of this application. Correspondingly, the specification 

and accompanying drawings are merely example descriptions of this application defined by the 5 

appended claims, and are considered as any of or all modifications, variations, combinations or 

equivalents that cover the scope of this application. It is clear that a person skilled in the art can 

make various modifications and variations to this application without departing from the spirit and 

scope of this application. This application is intended to cover these modifications and variations 

of this application provided that they fall within the scope of the claims of this application and 10 

their equivalent technologies. 



35 

CLAIMS 

What is claimed is: 

1. A data transmission method, wherein the method comprises: 

receiving, by a data transmission apparatusterminal, a first transport block and a first identifier, 

wherein the first identifier comprises one or more bits;,  5 

configuring, based on whether the first identifier is flipped, a wherein the first identifier is 

used to indicate whether to switch, from non-hybrid automatic repeat request HARQ transmission 

to HARQ transmission, a HARQ process, in which the first transport block is located, uses non-

HARQ transmission or HARQ transmission, and 

the first identifier is occupied when the HARQ process uses the HARQ transmission. 10 

2. The method according to claim 1, wherein the configuring, based on whether the first 

identifier is flipped, a hybrid automatic repeat request HARQ process comprises: 

when the first identifier is flipped, the first identifier is used to indicate to switch the HARQ 

process from the non-HARQ transmission to the HARQ transmission; or

when the first identifier is not flipped, the first identifier is used to indicate to switch the 15 

HARQ process from the non-HARQ transmission to the HARQ transmission. 

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

receiving, by the data transmission apparatusterminal, a radio resource control RRC message, 

wherein the RRC message is used to indicate that the HARQ process uses the non-HARQ 

transmission. 20 

4. The method according to claim 3, wherein after the data transmission apparatus terminal 

receives the RRC message, the method further comprises: 

setting, by the data transmission apparatusterminal, the HARQ process to the non-HARQ 

transmission after a preset periodicity starting from a moment at which the RRC message is 

received. 25 

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

setting, by the data transmission apparatusterminal, the HARQ process to the non-HARQ 

transmission after first preset duration starting from a moment at which the HARQ process is set 

to the HARQ transmission. 

6. The method according to any one of claims 3 to 5, wherein the method further comprises: 30 

maintaining, by the data transmission apparatusterminal, the HARQ process as the non-
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HARQ transmission within second preset duration after the HARQ process is set to the non-HARQ 

transmission. 

7. The method according to any one of claims 1 to 6, wherein the first identifier is a new data 

transmission indicator NDI. 

8. The method according to any one of claims 1 to 7, wherein after the data transmission 5 

apparatusterminal receives the first transport block and the first identifier, the method further 

comprises: 

when the first identifier is used to indicate to switch the HARQ process from the non-HARQ 

transmission to the HARQ transmission, sending, by the data transmission apparatusterminal, a 

HARQ message used to indicate whether the first transport block is correctly decoded. 10 

9. A data transmission method, wherein the method comprises: 

sending, by a data transmission apparatusnetwork device, a first transport block and a first 

identifier, wherein the first identifier comprises one or more bits, whether the first identifier is 

flipped used to indicates whether to switch, from non-a hybrid automatic repeat request HARQ 

transmission to HARQ transmission, a HARQ process, in which the first transport block is located, 15 

uses non-HARQ transmission or HARQ transmission, and 

the first identifier is occupied when the HARQ process uses the HARQ transmission. 

10. The method according to claim 9, wherein when the first identifier is flipped, the first 

identifier is used to indicate to switch the HARQ process from the non-HARQ transmission to the 

HARQ transmission; or20 

when the first identifier is not flipped, the first identifier is used to indicate to switch the 

HARQ process from the non-HARQ transmission to the HARQ transmission. 

11. The method according to claim 9 or 10, wherein the method further comprises: 

sending, by the data transmission apparatusnetwork device, a radio resource control RRC 

message, wherein the RRC message is used to indicate that the HARQ process uses the non-HARQ 25 

transmission. 

12. The method according to claim 11, wherein after the data transmission apparatusnetwork 

device sends the RRC message, the method further comprises: 

setting, by the data transmission apparatusnetwork device, the HARQ process to the non-

HARQ transmission after a preset periodicity starting from a moment at which the RRC message 30 

is sent. 
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13. The method according to claim 9 or 10, wherein the method further comprises: 

setting, by the data transmission apparatusnetwork device, the HARQ process to the non-

HARQ transmission after first preset duration starting from a moment at which the HARQ process 

is set to the HARQ transmission. 

14. The method according to claim 9 or 10, wherein the method further comprises: 5 

maintaining, by the data transmission apparatusnetwork device, the HARQ process as the 

non-HARQ transmission within second preset duration after the HARQ process is set to the non-

HARQ transmission. 

15. The method according to any one of claims 9 to 14, wherein the first identifier is a new 

data transmission indicator NDI. 10 

16. The method according to any one of claims 9 to 15, wherein when the first identifier is 

used to indicate to switch the HARQ process from the non-HARQ transmission to the HARQ 

transmission, the method further comprises: 

receiving, by the data transmission apparatusnetwork device, a HARQ message, wherein the 

HARQ message is used to indicate whether the first transport block is correctly decoded; and15 

resending, by the data transmission apparatusnetwork device, the first transport block to a 

terminal when the first transport block is not correctly decoded, or 

sending, by the data transmission apparatusnetwork device, a second transport block to the 

terminal when the first transport block is correctly decoded, wherein the second transport block is 

different from the first transport block. 20 

17. A data transmission apparatus, wherein the apparatus comprises a receiving unit and a 

configuration unit, wherein 

the receiving unit is configured to receive a first transport block and a first identifier, wherein 

the first identifier comprises one or more bits;

the configuration unit wherein is configured to configure, based on whether the first identifier 25 

is flipped, used to indicate whether to switch, from non-a hybrid automatic repeat request HARQ 

transmission to HARQ transmission, a HARQ process, in which the first transport block is located, 

uses non-HARQ transmission or HARQ transmission, wherein and the first identifier is occupied 

when the HARQ process uses the HARQ transmission. 

18. The apparatus according to claim 17, wherein: 30 

 when the first identifier is flipped, the first identifier is used to indicate to switch the HARQ 
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process from the non-HARQ transmission to the HARQ transmission; or

when the first identifier is not flipped, the first identifier is used to indicate to switch the 

HARQ process from the non-HARQ transmission to the HARQ transmission. 

19. The apparatus according to claim 17 or 18, wherein 

the receiving unit is further configured to receive a radio resource control RRC message, 5 

wherein the RRC message is used to indicate that the HARQ process uses the non-HARQ 

transmission. 

20. The apparatus according to claim 19, wherein the apparatus further comprises a 

configuration unit, wherein 

the configuration unit is configured to set the HARQ process to the non-HARQ transmission 10 

after a preset periodicity starting from a moment at which the RRC message is received. 

21. The apparatus according to claim 17 or 18, wherein the apparatus further comprises a 

configuration unit, wherein 

the configuration unit is configured to set the HARQ process to the non-HARQ transmission 

after first preset duration starting from a moment at which the HARQ process is set to the HARQ 15 

transmission. 

22. The apparatus according to any one of claims 19 to 21, wherein  

the configuration unit is configured to maintain the HARQ process as the non-HARQ 

transmission within second preset duration after the HARQ process is set to the non-HARQ 

transmission. 20 

23. The apparatus according to any one of claims 17 to 22, wherein the first identifier is a 

new data transmission indicator NDI. 

24. The apparatus according to any one of claims 17 to 23, wherein the apparatus further 

comprises a sending unit, wherein 

the sending unit is configured to: after the terminal receives the first transport block and the 25 

first identifier, when the first identifier is used to indicate to switch the HARQ process from the 

non-HARQ transmission to the HARQ transmission, send, by the terminal, a HARQ message used 

to indicate whether the first transport block is correctly decoded. 

25. A data transmission apparatus, wherein the apparatus comprises a sending unit, wherein 

the sending unit is configured to send a first transport block and a first identifier, wherein the 30 

first identifier comprises one or more bits, whether the first identifier is flipped used to indicates a 
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hybrid automatic repeat request whether to switch a HARQ process from non-HARQ, in which 

the first transport block is located, uses non-HARQ  transmission to or HARQ transmission, and 

the first identifier is occupied when the HARQ process uses the HARQ transmission. 

26. The apparatus according to claim 25, wherein: 

 when the first identifier is flipped, the first identifier is used to indicate to switch the HARQ 5 

process from the non-HARQ transmission to the HARQ transmission; or

when the first identifier is not flipped, the first identifier is used to indicate to switch the 

HARQ process from the non-HARQ transmission to the HARQ transmission. 

27. The apparatus according to claim 25 or 26, wherein 

the sending unit is further configured to send a radio resource control RRC message, wherein 10 

the RRC message is used to indicate that the HARQ process uses the non-HARQ transmission. 

28. The apparatus according to claim 27, wherein the apparatus further comprises a 

configuration unit, wherein 

the configuration unit is configured to set the HARQ process to the non-HARQ transmission 

after a preset periodicity starting from a moment at which the RRC message is sent. 15 

29. The apparatus according to claim 25 or 26, wherein the apparatus further comprises a 

configuration unit, wherein 

the configuration unit is configured to set the HARQ process to the non-HARQ transmission 

after first preset duration starting from a moment at which the HARQ process is set to the HARQ 

transmission. 20 

30. The apparatus according to claim 25 or 26, wherein 

a configuration unit is configured to maintain the HARQ process as the non-HARQ 

transmission within second preset duration after the HARQ process is set to the non-HARQ 

transmission. 

31. The apparatus according to any one of claims 25 to 30, wherein the first identifier is a 25 

new data transmission indicator NDI. 

32. The apparatus according to any one of claims 25 to 31, wherein the apparatus further 

comprises a receiving unit, wherein 

the receiving unit is configured to receive a HARQ message, wherein the HARQ message is 

used to indicate whether the first transport block is correctly decoded; and30 

the sending unit is further configured to: resend the first transport block when the HARQ 
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message is used to indicate the first transport block is not correctly decoded, or send a second 

transport block when the HARQ message is used to indicate the first transport block is correctly 

decoded, wherein the second transport block is different from the first transport block. 

33. A data transmission apparatus, wherein the data transmission apparatus comprises one or 

more processors, the one or more processors are coupled to one or more memories, and the one or 5 

more memories store computer instructions; and

when the one or more processors execute the computer instructions, the data transmission 

apparatus is enabled to perform the data transmission method according to any one of claims 1 to 

8. 

34. A data transmission apparatus, wherein the data transmission apparatus comprises one or 10 

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

more memories store computer instructions; and

when the one or more processors execute the computer instructions, the data transmission 

apparatus is enabled to perform the data transmission method according to any one of claims 9 to 

16. 15 

35. A chip, wherein the chip comprises an input interface, a processing circuit, and an output 

interface; and the processing circuit is configured to invoke, from a storage medium, a computer 

program stored in the storage medium and run the computer program, to perform the data 

transmission method according to any one of claims 1 to 8. 

36. A chip, wherein the chip comprises an input interface, a processing circuit, and an output 20 

interface; and the processing circuit is configured to invoke, from a storage medium, a computer 

program stored in the storage medium and run the computer program, to perform the data 

transmission method according to any one of claims 9 to 16. 

37. A computer-readable storage medium, wherein the computer-readable storage medium 

includes computer instructions; and when the computer instructions are run, the data transmission 25 

method according to any one of claims 1 to 8 is performed. 

38. A computer-readable storage medium, wherein the computer-readable storage medium 

includes computer instructions; and when the computer instructions are run, the data transmission 

method according to any one of claims 9 to 16 is performed. 

39. A data transmission system, wherein the data transmission system comprises at least the 30 

data transmission apparatus according to claim 33 and the data transmission apparatus according 
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to claim 34. 


