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COMMUNICATION METHOD AND COMMUNICATION APPARATUS 

[0001] This application claims priority to Chinese Patent Application No. 202311021897.1, 

filed with the China National Intellectual Property Administration on August 11, 2023 and entitled 

"COMMUNICATION METHOD AND COMMUNICATION APPARATUS", which is 

incorporated herein by reference in its entirety. 5 

TECHNICAL FIELD 

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

specifically, to a communication method and a communication apparatus. 

BACKGROUND 

[0003] To obtain a frequency diversity gain of a communication system and improve uplink 10 

transmission performance, a terminal device may send data in a frequency hopping manner. In 

other words, the terminal device may map to-be-sent data to different frequency resources at 

different moments, where a time domain resource position and a frequency resource position to 

which the to-be-sent data is mapped may be referred to as a frequency hopping pattern. The 

terminal device may obtain the frequency hopping pattern from a network device, and send the 15 

data in a frequency hopping manner based on the frequency hopping pattern. 

[0004] However, in a communication system using a subband full duplex (subband non-

overlapping full duplex, SBFD) transmission mode, a frequency resource in a slot or an orthogonal 

frequency division multiplexing (orthogonal frequency division multiplexing, OFDM) symbol is 

divided into an uplink subband used for uplink transmission and a downlink subband used for 20 

downlink transmission, so that frequency ranges that can be used for uplink transmission at 

different moments may be different. 

[0005] How to indicate frequency hopping patterns in this scenario is a technical problem that 

urgently needs to be resolved. 

SUMMARY 25 

[0006] This application provides a communication method and a communication apparatus, to 

improve flexibility of frequency hopping and reduce bit consumption for indicating frequency 

hopping patterns. 
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[0007] According to a first aspect, a communication method is provided. The method may be 

implemented by a terminal device or a chip in the terminal device. The method includes: receiving 

first information, where the first information includes a first bit part, a second bit part, and a third 

bit part, where the first bit part indicates a first frequency resource, the second bit part indicates a 

first frequency spacing between the first frequency resource and a second frequency resource, the 5 

third bit part indicates a second frequency spacing between a third frequency resource and a fourth 

frequency resource, the third frequency resource is determined based on the first frequency 

resource, and a sum of numbers of bits included in the first bit part, the second bit part, and the 

third bit part is less than or equal to a first threshold; and based on the first information, sending a 

first physical uplink shared channel PUSCH in a subband full duplex SBFD time unit in a 10 

frequency hopping manner on the first frequency resource and the second frequency resource, and 

sending the first PUSCH in a non-SBFD time unit in a frequency hopping manner on the third 

frequency resource and the fourth frequency resource. 

[0008] According to this technical solution, the terminal device may determine a resource 

position of the first frequency resource based on the first bit part, and determine a resource position 15 

of the second frequency resource based on the first bit part and the second bit part, to determine a 

frequency hopping pattern in the SBFD time unit. The terminal device may determine a resource 

position of the third frequency resource based on the first frequency resource, and determine a 

resource position of the fourth frequency resource based on the resource position of the third 

frequency resource and the third bit part, to determine a frequency hopping pattern in the non-20 

SBFD time unit. In other words, a network device may use a limited number of bits to indicate 

two frequency hopping patterns, and a frequency spacing for frequency hopping in the SBFD time 

unit and a frequency spacing for frequency hopping in the non-SBFD time unit may be flexibly 

indicated by using the second bit part and the third bit part respectively. This can improve 

flexibility of frequency hopping, and can reduce bit consumption for indicating the frequency 25 

hopping patterns. 

[0009] According to a second aspect, a communication method is provided. The method may 

be implemented by a network device or a chip in the network device. The method includes: sending 

first information, where the first information includes a first bit part, a second bit part, and a third 

bit part, where the first bit part indicates a first frequency resource, the second bit part indicates a 30 

first frequency spacing between the first frequency resource and a second frequency resource, the 

third bit part indicates a second frequency spacing between a third frequency resource and a fourth 

frequency resource, the third frequency resource is determined based on the first frequency 

resource, and a sum of numbers of bits included in the first bit part, the second bit part, and the 

third bit part is less than or equal to a first threshold; and receiving a first physical uplink shared 35 
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channel PUSCH in a subband full duplex SBFD time unit in a frequency hopping manner on the 

first frequency resource and the second frequency resource, and receiving the first PUSCH in a 

non-SBFD time unit in a frequency hopping manner on the third frequency resource and the fourth 

frequency resource. 

[0010] For beneficial technical effects of the second aspect, refer to descriptions of related 5 

implementations of the first aspect. Details are not described again. 

[0011] With reference to the first aspect or the second aspect, in some implementations of the 

first aspect or the second aspect, the first threshold is determined based on a number of frequency 

units in an uplink bandwidth part BWP, and the third frequency resource and the fourth frequency 

resource are frequency resources in the uplink BWP. 10 

[0012] According to this technical solution, for determining the first threshold, refer to the 

number of frequency units in the uplink BWP. For example, the network device may determine 

the first threshold based on the number of frequency units in the uplink BWP. 

[0013] With reference to the first aspect or the second aspect, in some implementations of the 

first aspect or the second aspect, the first threshold L satisfies: 15 

L = ⌈𝑙𝑜𝑔2(𝑁𝑈𝐿,𝐵𝑊𝑃(𝑁𝑈𝐿,𝐵𝑊𝑃 + 1) 2⁄ )⌉. 

[0014] 𝑁𝑈𝐿,𝐵𝑊𝑃 represents the number of frequency units in the uplink BWP, ⌈ ⌉ represents 

rounding up, and the third frequency resource and the fourth frequency resource are frequency 

resources in the uplink BWP. 

[0015] According to this technical solution, the network device uses L bits or fewer bits to 20 

indicate frequency positions of the first frequency resource and the second frequency resource in 

an uplink subband, resource positions of the third frequency resource and the fourth frequency 

resource in the uplink BWP, the first frequency spacing, and the second frequency spacing. 

Currently, the network device usually uses L bits obtained according to the foregoing formula to 

indicate the frequency units in the uplink BWP, or the frequency units in the uplink BWP and one 25 

frequency spacing. If the network device needs to indicate two or more frequency spacings used 

for frequency hopping, more than L bits need to be used for indication. In this technical solution, 

the network device uses L bits or fewer bits to indicate at least two frequency spacings used for 

frequency hopping, so that flexibility of frequency hopping can be improved, and bit consumption 

for indicating the frequency hopping patterns can be reduced. 30 

[0016] With reference to the first aspect or the second aspect, in some implementations of the 

first aspect or the second aspect, the first information further includes a fourth bit part, and the 

fourth bit part indicates a third frequency spacing between the first frequency resource and the 

third frequency resource. 

[0017] According to this technical solution, the third frequency spacing between the first 35 
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frequency resource and the third frequency resource may be further indicated by using a separate 

fourth bit part, to further improve flexibility of frequency hopping. 

[0018] For example, a start position of the first frequency resource is the same as a start 

position of the third frequency resource. 

[0019] According to this technical solution, the terminal device may determine the start 5 

position of the third frequency resource based on the start position of the first frequency resource. 

In other words, the terminal device may determine the start positions of the first frequency resource 

and the third frequency resource based on the first bit part, so that bit consumption can be reduced. 

[0020] With reference to the first aspect or the second aspect, in some implementations of the 

first aspect or the second aspect, a sum of numbers of bits included in the first bit part, the second 10 

bit part, the third bit part, and the fourth bit part is less than or equal to the first threshold. 

[0021] According to this technical solution, the network device may use a limited number of 

bits to indicate two frequency hopping patterns. A first frequency position may be indicated by 

using the first bit part, a third frequency position may be indicated by using the fourth bit part, and 

a frequency spacing for frequency hopping in the SBFD time unit and a frequency spacing for 15 

frequency hopping in the non-SBFD time unit may be indicated by using the second bit part and 

the third bit part respectively. This can improve flexibility of frequency hopping, and can reduce 

bit consumption for indicating the frequency hopping patterns. 

[0022] With reference to the first aspect or the second aspect, in some implementations of the 

first aspect or the second aspect, a sum of the number of bits included in the first bit part and the 20 

number of bits included in the second bit part is determined based on a number of frequency units 

in an uplink subband, and the first frequency resource and the second frequency resource are 

frequency resources in the uplink subband. 

[0023] According to this technical solution, the first bit part indicates the first frequency 

resource, the first frequency resource is a frequency resource in the uplink subband, and the uplink 25 

subband is a frequency resource in the uplink BWP. The network device may determine the number 

of bits included in the first bit part based on the number of frequency units in the uplink subband, 

rather than the number of frequency units in the uplink BWP, so that the number of bits in the first 

bit part can be less than the first threshold. 

[0024] With reference to the first aspect or the second aspect, in some implementations of the 30 

first aspect or the second aspect, the sum of the number N1 of bits included in the first bit part and 

the number N2 of bits included in the second bit part satisfies: 

𝑁1 + 𝑁2 = ⌈𝑙𝑜𝑔2(𝑁𝑈𝐿,𝑠𝑢𝑏𝑏𝑎𝑛𝑑(𝑁𝑈𝐿,𝑠𝑢𝑏𝑏𝑎𝑛𝑑 + 1) 2⁄ )⌉. 

[0025] 𝑁𝑈𝐿,𝑠𝑢𝑏𝑏𝑎𝑛𝑑  represents the number of frequency units in the uplink subband, ⌈ ⌉

represents rounding up, and the first frequency resource and the second frequency resource are 35 
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frequency resources in the uplink subband. 

[0026] According to this technical solution, the N1 bits determined according to the foregoing 

formula can indicate at least one frequency unit in the uplink subband, and the network device can 

use the N1 bits to indicate a resource position of the first frequency resource. Currently, the network 

device usually uses a number of bits determined based on the number of frequency units in the 5 

uplink BWP to indicate a resource position, and the number of frequency units in the uplink BWP 

is greater than the number of frequency units in the uplink subband. In other words, the network 

device currently uses more than N1 bits to indicate the resource position. In this technical solution, 

the first frequency resource may be indicated by using a small number of bits, so that bit 

consumption can be reduced. 10 

[0027] With reference to the first aspect or the second aspect, in some implementations of the 

first aspect or the second aspect, the first bit part indicates a start frequency unit in the first 

frequency resource and a number of frequency units in the first frequency resource. 

[0028] For example, the first bit part represents a resource indication value RIV. 

[0029] According to this technical solution, the first bit part can indicate the start frequency 15 

unit in the first frequency resource and the number of frequency units in the first frequency 

resource, so that the terminal device can determine a resource position of the first frequency 

resource based on the first bit part. 

[0030] With reference to the first aspect or the second aspect, in some implementations of the 

first aspect or the second aspect, the first frequency resource, the second frequency resource, the 20 

third frequency resource, and the fourth frequency resource have a same number of frequency 

units. 

[0031] According to this technical solution, the first frequency resource, the second frequency 

resource, the third frequency resource, and the fourth frequency resource have the same number 

of frequency units, and a simple design manner for a frequency hopping pattern is provided. 25 

[0032] With reference to the first aspect, in some implementations of the first aspect, the 

method further includes: sending second information, where the second information is used for 

determining that the terminal device can support at least one of the following capabilities: 

supporting the first information including the second bit part; supporting the first information 

including the third bit part; supporting the first information including the fourth bit part, where the 30 

fourth bit part indicates the third frequency spacing between the first frequency resource and the 

third frequency resource; supporting the first information including the second bit part and the 

third bit part; supporting the first information including the second bit part, the third bit part, and 

the fourth bit part; and supporting determining the number of bits included in the first bit part 

based on the number of frequency units in the uplink subband. 35 
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[0033] With reference to the second aspect, in some implementations of the second aspect, the 

method further includes: receiving second information, where the second information is used for 

determining that the terminal device can support at least one of the following capabilities: 

supporting the first information including the second bit part; supporting the first information 

including the third bit part; supporting the first information including the fourth bit part, where the 5 

fourth bit part indicates the third frequency spacing between the first frequency resource and the 

third frequency resource; supporting the first information including the second bit part and the 

third bit part; supporting the first information including the second bit part, the third bit part, and 

the fourth bit part; and supporting determining the number of bits included in the first bit part 

based on the number of frequency units in the uplink subband. 10 

[0034] According to this technical solution, the terminal device may further report, to the 

network device, a capability of parsing the first information, so that the network device can send 

the first information to the terminal device based on the reported capability, thereby improving 

communication reliability. 

[0035] For example, a start position of the second frequency resource satisfies the following 15 

condition: 

RBstart1(1) = (RBstart1 + RBoffset1)modNUL Subband
size . 

[0036] RBstart1(1)  represents an index of a start frequency unit in the second frequency 

resource with reference to the uplink subband, RBstart1 represents an index of the start frequency 

unit in the first frequency resource with reference to the uplink subband, RBoffset1 represents the 20 

first frequency spacing, and NUL Subband
size  represents the number of frequency units included in the 

uplink subband. 

[0037] For example, a start position of the second frequency resource satisfies the following 

condition: 

RBstart1(1) = (RBstart1 + RBoffset1 − RBstart
UL,subband)modNUL Subband

size + RBstart
UL,subband. 25 

[0038] RBstart1(1)  represents an index of a start frequency unit in the second frequency 

resource with reference to the uplink BWP, RBstart1 represents an index of the start frequency 

unit in the first frequency resource with reference to the uplink BWP, RBoffset1  is used for 

determining the first frequency spacing, RBstart
UL,subband represents an index of a start frequency 

unit in the uplink subband with reference to the BWP, and NUL Subband
size  represents the number of 30 

frequency units included in the uplink subband. 

[0039] For example, a start position of the second frequency resource satisfies the following 

condition: 

RBstart1(𝑛𝑠
𝜇
) = (RBstart1 + RBoffset1)mod𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑

𝑠𝑖𝑧𝑒 . 
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[0040] 𝑛𝑠
𝜇

 represents a slot index of a current slot in a system frame, the current slot is an 

SBFD slot occupied by multi-slot PUSCH transmission, 𝑛𝑠
𝜇

mod2 = 1, RBstart1(𝑛𝑠
𝜇
) represents 

an index of a start frequency unit in the second frequency resource with reference to the uplink 

subband, RBstart1 represents an index of the start frequency unit in the first frequency resource 

with reference to the uplink subband, RBoffset1  represents the first frequency spacing, and 5 

NUL Subband
size  represents the number of frequency units included in the uplink subband. 

[0041] For example, a start position of the second frequency resource satisfies the following 

condition: 

RBstart1(𝑛𝑠
𝜇
) = (RBstart1 + RBoffset1 − RBstart

UL,subband)mod𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑
𝑠𝑖𝑧𝑒 + RBstart

UL,subband. 

[0042] 𝑛𝑠
𝜇

 represents a slot index of a current slot in a system frame, the current slot is an 10 

SBFD slot occupied by multi-slot PUSCH transmission, 𝑛𝑠
𝜇

mod2 = 1, RBstart1(𝑛𝑠
𝜇
) represents 

an index of a start frequency unit in the second frequency resource with reference to the uplink 

BWP, RBstart1 represents an index of the start frequency unit in the first frequency resource with 

reference to the uplink BWP, RBoffset1  represents the first frequency spacing, RBstart
UL,subband

represents an index of a start frequency unit in the uplink subband with reference to the BWP, and 15 

NUL Subband
size  represents the number of frequency units included in the uplink subband. 

[0043] For example, a start position of the second frequency resource satisfies the following 

condition: 

RBstart1(𝑛𝑠,𝑓
𝜇
) = (RBstart1 + RBoffset)mod𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑

𝑠𝑖𝑧𝑒 . 

[0044] 𝑛𝑠,𝑓
𝜇

 represents a slot index of a current slot in a system frame, the current slot is an 20 

SBFD slot occupied by multi-slot PUSCH transmission, ⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 = 1 , 

RBstart1(𝑛𝑠,𝑓
𝜇
) represents an index of a start frequency unit in the second frequency resource with 

reference to the uplink subband, 𝑛𝑓 represents an index of the system frame including the current 

slot, Nslot
frame,μ

 represents a number of slots included in the system frame, 𝑁𝐹𝐻 represents a first 

parameter, the first parameter indicates to use the first frequency resource or the second frequency 25 

resource in NFN consecutive slots, RBstart1 represents an index of the start frequency unit in the 

first frequency resource with reference to the uplink subband, RBoffset1  represents the first 

frequency spacing, and NUL Subband
size   represents the number of frequency units included in the 

uplink subband. 

[0045] For example, a start position of the second frequency resource satisfies the following 30 

condition: 

RBstart(𝑛𝑠,𝑓
𝜇
) = (RBstart1 + RBoffset1 − RBstart

UL,subband)mod𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑
𝑠𝑖𝑧𝑒 + RBstart

UL,subband. 
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[0046] 𝑛𝑠,𝑓
𝜇

 represents a slot index of a current slot in a system frame, the current slot is an 

SBFD slot occupied by multi-slot PUSCH transmission, ⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 = 1 , 

RBstart1(𝑛𝑠,𝑓
𝜇
) represents an index of a start frequency unit in the second frequency resource with 

reference to the BWP, 𝑛𝑓  represents an index of the system frame including the current slot, 

Nslot
frame,μ

  represents a number of slots included in the system frame, 𝑁𝐹𝐻  represents a first 5 

parameter, the first parameter indicates to use the first frequency resource or the second frequency 

resource in NFN consecutive slots, RBstart1 represents an index of the start frequency unit in the 

first frequency resource with reference to the uplink BWP, RBoffset1 represents the first frequency 

spacing, RBstart
UL,subband represents an index of a start frequency unit in the uplink subband with 

reference to the BWP, and NUL Subband
size  represents the number of frequency units included in the 10 

uplink subband. 

[0047] For example, a start position of the second frequency resource satisfies the following 

condition: 

RBstart1(𝑛) = (RBstart1 + RBoffset1)mod𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑
𝑠𝑖𝑧𝑒 . 

[0048] 𝑛  represents an actual repetition in an 𝑛 th nominal repetition, 𝑛mod2 = 1 , 15 

RBstart1(𝑛) represents an index of a start frequency unit in the second frequency resource with 

reference to the uplink subband, RBstart1 represents an index of the start frequency unit in the 

first frequency resource with reference to the uplink subband, RBoffset1  represents the first 

frequency spacing, and NUL Subband
size   represents the number of frequency units included in the 

uplink subband. 20 

[0049] For example, a start position of the second frequency resource satisfies the following 

condition: 

RBstart1(𝑛) = (RBstart1 + RBoffset − RBstart
UL,subband)mod𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑

𝑠𝑖𝑧𝑒 + RBstart
UL,subband. 

[0050] 𝑛  represents an actual repetition in an 𝑛 th nominal repetition, 𝑛mod2 = 1 , 

RBstart1(𝑛) represents an index of a start frequency unit in the second frequency resource with 25 

reference to the BWP, RBstart1  represents an index of the start frequency unit in the first 

frequency resource with reference to the uplink BWP, RBoffset1 represents the first frequency 

spacing, RBstart
UL,subband represents an index of a start frequency unit in the uplink subband with 

reference to the BWP, and NUL Subband
size  represents the number of frequency units included in the 

uplink subband. 30 

[0051] According to a third aspect, a communication apparatus is provided. The 

communication apparatus includes a transceiver unit and a processing unit. The transceiver unit is 
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configured to receive first information, where the first information includes a first bit part, a second 

bit part, and a third bit part, where the first bit part indicates a first frequency resource, the second 

bit part indicates a first frequency spacing between the first frequency resource and a second 

frequency resource, the third bit part indicates a second frequency spacing between a third 

frequency resource and a fourth frequency resource, the third frequency resource is determined 5 

based on the first frequency resource, and a sum of numbers of bits included in the first bit part, 

the second bit part, and the third bit part is less than or equal to a first threshold; and the processing 

unit is configured to, based on the first information, send a first physical uplink shared channel 

PUSCH in a subband full duplex SBFD time unit in a frequency hopping manner on the first 

frequency resource and the second frequency resource, and send the first PUSCH in a non-SBFD 10 

time unit in a frequency hopping manner using the third frequency resource and the fourth 

frequency resource. 

[0052] For implementations of the third aspect and beneficial technical effects, refer to 

descriptions of related implementations of the first aspect. Details are not described again. 

[0053] According to a fourth aspect, a communication apparatus is provided. The 15 

communication apparatus includes a transceiver unit and a processing unit. The transceiver unit is 

configured to send first information, where the first information includes a first bit part, a second 

bit part, and a third bit part, where the first bit part indicates a first frequency resource, the second 

bit part indicates a first frequency spacing between the first frequency resource and a second 

frequency resource, the third bit part indicates a second frequency spacing between a third 20 

frequency resource and a fourth frequency resource, the third frequency resource is determined 

based on the first frequency resource, and a sum of numbers of bits included in the first bit part, 

the second bit part, and the third bit part is less than or equal to a first threshold; and the processing 

unit is configured to, based on the first information, receive a first physical uplink shared channel 

PUSCH in a subband full duplex SBFD time unit in a frequency hopping manner using the first 25 

frequency resource and the second frequency resource, and receive the first PUSCH in a non-

SBFD time unit in a frequency hopping manner on the third frequency resource and the fourth 

frequency resource. 

[0054] For implementations of the fourth aspect and beneficial technical effects, refer to 

descriptions of related implementations of the first aspect. Details are not described again. 30 

[0055] According to a fifth aspect, a communication apparatus is provided. The 

communication apparatus has functions of implementing the method according to any one of the 

first aspect or the possible implementations of the first aspect. The functions may be implemented 

by hardware, or may be implemented by hardware executing corresponding software. The 

hardware or the software includes one or more units or modules corresponding to the functions. 35 
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[0056] According to a sixth aspect, a communication apparatus is provided. The 

communication apparatus has functions of implementing the method according to any one of the 

second aspect or the possible implementations of the second aspect. The functions may be 

implemented by hardware, or may be implemented by hardware executing corresponding software. 

The hardware or the software includes one or more units or modules corresponding to the functions. 5 

[0057] According to a seventh aspect, a communication apparatus is provided. The apparatus 

includes a processor and a memory. Optionally, the communication apparatus may further include 

a transceiver. The memory is configured to store a computer program. The processor is configured 

to: invoke and run the computer program stored in the memory, and control the transceiver to send 

and receive a signal, to cause the communication apparatus to perform the method according to 10 

any one of the first aspect or the possible implementations of the first aspect. 

[0058] For example, the communication apparatus is a terminal device or a chip used in the 

terminal device. 

[0059] According to an eighth aspect, a communication apparatus is provided. The apparatus 

includes a processor and a memory. Optionally, the communication apparatus may further include 15 

a transceiver. The memory is configured to store a computer program. The processor is configured 

to: invoke and run the computer program stored in the memory, and control the transceiver to send 

and receive a signal, to cause the communication apparatus to perform the method according to 

any one of the second aspect or the possible implementations of the second aspect. 

[0060] For example, the communication apparatus is a network device or a chip used in the 20 

network device. 

[0061] According to a ninth aspect, a communication apparatus is provided. The apparatus 

includes a processor and a communication interface. The communication interface is configured 

to: receive data and/or information, and transmit the received data and/or information to the 

processor. The processor processes the data and/or information. In addition, the communication 25 

interface is further configured to output data and/or information that are/is obtained through 

processing by the processor, to perform the method according to any one of the first aspect or the 

possible implementations of the first aspect. 

[0062] For example, the communication apparatus is a terminal device or a chip used in the 

terminal device. 30 

[0063] According to a tenth aspect, a communication apparatus is provided. The apparatus 

includes a processor and a communication interface. The communication interface is configured 

to: receive data and/or information, and transmit the received data and/or information to the 

processor. The processor processes the data and/or information. In addition, the communication 

interface is further configured to output data and/or information that are/is obtained through 35 
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processing by the processor, to perform the method according to any one of the second aspect or 

the possible implementations of the second aspect. 

[0064] For example, the communication apparatus is a network device or a chip used in the 

network device. 

[0065] According to an eleventh aspect, a computer-readable storage medium is provided. The 5 

computer-readable storage medium stores computer instructions, and when the computer 

instructions are run on a computer, the method according to any one of the first aspect and the 

second aspect or the possible implementations of the first aspect and the second aspect is 

performed. 

[0066] According to a twelfth aspect, a computer program product is provided. The computer 10 

program product includes computer program code, and when the computer program code is run 

on a computer, the method according to any one of the first aspect and the second aspect or the 

possible implementations of the first aspect and the second aspect is performed. 

[0067] According to a thirteenth aspect, a communication system is provided. The system 

includes the communication apparatus according to the third aspect and the communication 15 

apparatus according to the fourth aspect. 

[0068] According to a fourteenth aspect, a communication system is provided. The system 

includes the communication apparatus according to any one or more of the third aspect to the 

twelfth aspect, or the communication apparatus according to any one of the possible 

implementations of any one of the third aspect to the twelfth aspect. 20 

BRIEF DESCRIPTION OF DRAWINGS 

[0069] FIG. 1 is a diagram of a structure of a possible communication system to which an 

embodiment of this application is applicable;

[0070] FIG. 2 is a diagram of resource positions of an SBFD symbol and a non-SBFD symbol;

[0071] FIG. 3 is a first diagram of a resource structure using an SBFD transmission mode;25 

[0072] FIG. 4 is a second diagram of a resource structure using an SBFD transmission mode;

[0073] FIG. 5 is a third diagram of a resource structure using an SBFD transmission mode;

[0074] FIG. 6 is a schematic flowchart of a communication method according to an 

embodiment of this application;

[0075] FIG. 7 is a diagram of a frequency hopping pattern according to an embodiment of this 30 

application;

[0076] FIG. 8 is a diagram of another frequency hopping pattern according to an embodiment 

of this application; and
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[0077] FIG. 9 to FIG. 11 are diagrams of structures of possible communication apparatuses 

according to embodiments of this application. 

DESCRIPTION OF EMBODIMENTS 

[0078] The following describes technical solutions in embodiments of this application with 

reference to accompanying drawings. 5 

[0079] The technical solutions in embodiments of this application may be applied to various 

communication systems, for example, 5th generation (5th generation, 5G), new radio (new radio, 

NR), long term evolution (long term evolution, LTE), internet of things (internet of things, IoT), 

wireless fidelity (wireless fidelity, Wi-Fi), 3rd generation partnership project (3rd generation 

partnership project, 3GPP)-related wireless communication, or other wireless communication that 10 

may occur in the future. 

[0080] FIG. 1 is a diagram of a communication system according to an embodiment of this 

application. The communication system 100 includes at least one network device, for example, a 

network device 110 shown in FIG. 1. The communication system 100 may further include at least 

one terminal device, for example, a terminal device 120 and/or a terminal device 130 shown in 15 

FIG. 1. The network device 110 may communicate with the terminal device 120/130 via a radio 

link to exchange information. It may be understood that the network device and the terminal device 

may also be referred to as communication devices. 

[0081] The network device is a network side device having a wireless transceiver function. 

The network device may be an apparatus that is in a radio access network (radio access network, 20 

RAN) and that provides a wireless communication function for the terminal device, and is referred 

to as a RAN device. For example, the network device may be a base station (base station), an 

evolved NodeB (evolved NodeB, eNodeB), a next generation NodeB (next generation NodeB, 

gNB) in a 5G mobile communication system, a subsequent evolved 3GPP base station, a 

transmission reception point (transmission reception point, TRP), an access node in a Wi-Fi system, 25 

a wireless relay node, or a wireless backhaul node. In communication systems using different radio 

access technologies (radio access technology, RAT), names of devices having base station 

functions may be different. For example, the base station may be referred to as an eNB or an 

eNodeB in an LTE system, and may be referred to as a gNB in a 5G system or an NR system. A 

specific name of the base station is not limited in this application. The network device may include 30 

one or more co-site or non-co-site transmission reception points. For another example, the network 

device may include one or more central units (central unit, CU), one or more distributed units 

(distributed unit, DU), or one or more CUs and one or more DUs. For example, functions of the 
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CU may be implemented by one entity or different entities. For example, the functions of the CU 

are further divided. To be specific, a control plane and a user plane are separated and implemented 

by different entities, which are respectively a control plane CU entity (namely, a CU-CP entity) 

and a user plane CU entity (namely, a CU-UP entity). The CU-CP entity and the CU-UP entity 

may be coupled to the DU, to jointly complete a function of an access network device. For example, 5 

the CU is responsible for processing a non-real-time protocol and service, and implements 

functions of radio resource control (radio resource control, RRC) and a packet data convergence 

protocol (packet data convergence protocol, PDCP) layer. The DU is responsible for processing a 

physical layer protocol and a real-time service, and implements functions of a radio link control 

(radio link control, RLC) layer, a media access control (media access control, MAC) layer, and a 10 

physical (physical, PHY) layer. In this way, some functions of a radio access network device may 

be implemented by a plurality of network function entities. These network function entities may 

be network elements in a hardware device, may be software functions run on dedicated hardware, 

or may be virtualized functions instantiated on a platform (for example, a cloud platform). The 

network device may further include an active antenna unit (active antenna unit, AAU for short). 15 

The AAU implements some physical layer processing functions, radio frequency processing, and 

a function related to an active antenna. Information at the RRC layer is eventually converted into 

information at the PHY layer, or is converted from information at the PHY layer. Therefore, in this 

architecture, higher layer signaling such as RRC layer signaling may also be considered as being 

sent by the DU or sent by the DU and the AAU. It may be understood that the network device may 20 

be a device including one or more of a CU node, a DU node, and an AAU node. In addition, the 

CU may be classified as a network device in an access network (radio access network, RAN), or 

the CU may be classified as a network device in a core network (core network, CN). This is not 

limited in this application. For another example, in a vehicle-to-everything (vehicle-to-everything, 

V2X) technology, the access network device may be a road side unit (road side unit, RSU). A 25 

plurality of access network devices in the communication system may be base stations of a same 

type, or may be base stations of different types. The base station may communicate with the 

terminal device, or may communicate with the terminal device via a relay station. In embodiments 

of this application, an apparatus configured to implement a function of the network device may be 

a network device, or may be an apparatus that supports the network device in implementing the 30 

function, for example, a chip system or a combined component or part that can implement a 

function of the access network device. The apparatus may be installed in the network device. In 

this embodiment of this application, the chip system may include a chip, or may include a chip 

and another discrete component. 

[0082] The terminal device is a user-side device having a wireless transceiver function, and 35 
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may be a fixed device, a mobile device, a handheld device (for example, a mobile phone), a 

wearable device, a vehicle-mounted device, or a wireless apparatus (for example, a communication 

module, a modem, or a chip system) built in the foregoing device. The terminal device is 

configured to connect people, things, machines, and the like, and may be widely used in various 

scenarios, for example, cellular communication, device-to-device (device-to-device, D2D) 5 

communication, V2X communication, machine-to-machine/machine type communication 

(machine-to-machine/machine type communication, M2M/MTC), internet of things, virtual reality 

(virtual reality, VR), augmented reality (augmented reality, AR), industrial control (industrial 

control), self driving (self driving), telemedicine (remote medical), smart grids (smart grid), smart 

furniture, smart offices, smart wearables, smart transportation, smart cities (smart city), uncrewed 10 

aerial vehicles, and robots. For example, the terminal device may be a handheld terminal in the 

cellular communication, a communication device in the D2D, an internet of things device in the 

MTC, a surveillance camera in the smart transportation and the smart city, a communication device 

in the uncrewed aerial vehicle, or the like. The terminal device may sometimes be referred to as 

user equipment (user equipment, UE), a user terminal, a user apparatus, a subscriber unit, a 15 

subscriber station, a terminal, an access terminal, an access station, a UE station, a remote station, 

a mobile device, a wireless communication device, or the like. In embodiments of this application, 

an apparatus configured to implement a function of the terminal device may be the terminal device, 

or may be an apparatus that supports the terminal device in implementing the function, for example, 

a chip system or a combined component or part that can implement a function of the terminal 20 

device. The apparatus may be installed in the terminal device. 

[0083] For ease of understanding of embodiments of this application, concepts and related 

procedures in this application are described first. 

[0084] 1. Subband full duplex (subband non-overlapping full duplex, SBFD) scheme 

[0085] FIG. 2 is a diagram of a resource structure of an SBFD scheme. In the SBFD scheme, 25 

one carrier or one bandwidth part (bandwidth part, BWP) is divided into a plurality of subbands, 

and transmission directions of different subbands may be different. To be specific, one BWP may 

include a first subband and a second subband, and transmission directions of the first subband and 

the second subband are different. For example, the first subband is an uplink frequency resource 

for sending a signal by a terminal device to a network device, and the second subband is a downlink 30 

transmission frequency resource for sending a signal by the network device to the terminal device. 

[0086] It may be understood that the first subband and the second subband are two types of 

subbands with different transmission directions, and do not mean that one BWP includes only two 

subbands. For example, one BWP includes a subband #1 and a subband #2, and transmission 

directions of the subband #1 and the subband #2 are different. Alternatively, one carrier includes a 35 
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subband #1, a subband #2, and a subband #3, transmission directions of the subband #1 and the 

subband #3 are the same, and transmission directions of the subband #1 and the subband #2 are 

different. In embodiments of this application, a BWP used for uplink transmission is referred to as 

an uplink BWP, a BWP used for downlink transmission is referred to as a downlink BWP, a 

subband used for uplink transmission is referred to as an uplink subband, and a subband used for 5 

downlink transmission is referred to as a downlink subband. 

[0087] 2. Uplink symbol, downlink symbol, flexible symbol, and SBFD symbol 

[0088] A frequency resource in the uplink symbol is used for uplink transmission, a frequency 

resource in the downlink symbol is used for downlink transmission, and a frequency resource in 

the flexible symbol may be used for uplink transmission or downlink transmission, that is, a 10 

transmission direction of the flexible symbol may be determined based on control signaling. A 

frequency resource in the SBFD symbol includes an uplink subband and a downlink subband. In 

embodiments of this application, for ease of description, the uplink symbol, the downlink symbol, 

and the flexible symbol are collectively referred to as non-SBFD symbols. For example, FIG. 2 

shows resource positions of one SBFD symbol and two non-SBFD symbols in time domain and 15 

in frequency domain. A frequency resource in the SBFD symbol includes an uplink subband and 

a downlink subband. A non-SBFD symbol #1 may be a downlink symbol or a flexible symbol. A 

non-SBFD symbol #2 may be an uplink symbol or a flexible symbol. 

[0089] 3. SBFD time unit and non-SBFD time unit 

[0090] In embodiments of this application, when a time unit is a symbol, the SBFD time unit 20 

is an SBFD symbol, and the non-SBFD time unit is a non-SBFD symbol. When a time unit is a 

slot, a subframe, a half-frame, a frame, a mini-subframe, a mini-slot, or a transmission occasion 

(transmission occasion, TO), the SBFD time unit may be a time unit including an SBFD symbol, 

and the non-SBFD time unit may be a time unit that does not include an SBFD symbol. It may be 

understood that the time unit is not particularly limited in this application. For example, the time 25 

unit may alternatively be a time unit defined in the future. For ease of description, in embodiments 

of this application, an example in which the time unit is the slot is mainly used for description. 

[0091] A resource structure is not particularly limited in this application. For ease of 

understanding of embodiments of this application, the following describes three possible resource 

structures with reference to FIG. 3 to FIG. 5. D represents a downlink slot, and the downlink slot 30 

includes a downlink symbol. U represents an uplink slot, and the uplink slot includes an uplink 

symbol. X represents an SBFD slot, and the SBFD slot may be formed by dividing a frequency 

resource in one downlink slot or specific slot (a slot including at least one flexible symbol). For 

example, the frequency resource in one downlink slot may be divided into one or more downlink 

subbands and one or more uplink subbands. The subband is a part of frequency bands in a 35 
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bandwidth part (bandwidth part, BWP), that is, one or more consecutive physical resource blocks 

(physical resource block, PRB) in frequency domain. In embodiments of this application, the 

subband may be understood as the frequency resource. 

[0092] FIG. 3 is a first diagram of a resource structure using an SBFD transmission mode. As 

shown in FIG. 3, a resource includes five SBFD slots. Frequency resources in the five SBFD slots 5 

include uplink subbands, and the uplink subband supports uplink transmission. The resource 

structure shown in FIG. 3 may be simplified as XXXXX. 

[0093] FIG. 4 is a second diagram of a resource structure using an SBFD transmission mode. 

As shown in FIG. 4, a resource includes four SFBD slots and one uplink slot. Frequency resources 

in the four SBFD slots include uplink subbands, and the uplink subband may be used for uplink 10 

transmission. A frequency resource in the uplink slot is an uplink BWP, and the uplink BWP may 

be used for uplink transmission. The resource structure shown in FIG. 4 may be simplified as 

XXXXU. 

[0094] FIG. 5 is a third diagram of a resource structure using an SBFD transmission mode. As 

shown in FIG. 5, a resource includes one downlink slot, three SFBD slots, and one uplink slot. A 15 

frequency resource in the downlink slot is a downlink BWP. Frequency resources in the three 

SBFD slots include uplink subbands, and the uplink subband may be used for uplink transmission. 

A frequency resource in the uplink slot is an uplink BWP, and the uplink BWP is used for uplink 

transmission. The resource structure shown in FIG. 5 may be simplified as DXXXU. 

[0095] 4. Frequency hopping (frequency hopping, FH) 20 

[0096] A change in a frequency position to which to-be-sent data is mapped is referred to as 

frequency hopping. Generally, when frequency hopping is enabled, the frequency position to 

which the to-be-sent data is mapped varies at different moments. Frequency positions of the to-be-

sent data in different slots may be different. Frequency hopping may be used to obtain a frequency 

diversity gain of a communication system, and improve uplink transmission performance. 25 

[0097] 5. Frequency hopping pattern (frequency hopping pattern) 

[0098] When frequency hopping is enabled, a set that includes frequency positions 

corresponding to different moments and that is determined by a terminal device may be referred 

to as a frequency hopping pattern. The terminal device may transmit an uplink signal based on the 

frequency hopping pattern, and the frequency hopping pattern is used for determining one or both 30 

of a time domain resource unit (for example, a symbol) and a frequency resource unit (for example, 

a subcarrier) that correspond to uplink transmission. The terminal device maps the uplink signal 

to a corresponding time domain resource unit and/or frequency resource unit for sending. In the 

frequency hopping pattern, different time domain resource units may correspond to different 

frequency resource units. 35 
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[0099] FIG. 6 is a schematic flowchart of a communication method according to an 

embodiment of this application. 

[00100] S610: A network device sends first information to a terminal device. Correspondingly, 

the terminal device receives the first information from the network device. 

[00101] The first information includes a first bit part, a second bit part, and a third bit part. The 5 

first bit part indicates a first frequency resource. The second bit part indicates a first frequency 

spacing between the first frequency resource and a second frequency resource. The third bit part 

indicates a second frequency spacing between a third frequency resource and a fourth frequency 

resource. The third frequency resource is determined based on the first frequency resource. A sum 

of numbers of bits included in the first bit part, the second bit part, and the third bit part is less than 10 

or equal to a first threshold. The first frequency resource and the second frequency resource are 

frequency resources of a first physical uplink shared channel (physical uplink shared channel, 

PUSCH) in an SBFD time unit, and the third frequency resource and the fourth frequency resource 

are frequency resources of the first PUSCH in a non-SBFD time unit. The terminal device may 

determine a resource position of the first frequency resource based on the first bit part, and 15 

determine a resource position of the second frequency resource based on the first bit part and the 

second bit part, to determine a frequency hopping pattern in the SBFD time unit. The terminal 

device may determine a resource position of the third frequency resource based on the first 

frequency resource, and determine a frequency hopping pattern in the non-SBFD time unit based 

on the resource position of the third frequency resource and the third bit part. In other words, the 20 

network device may use a limited number of bits to indicate two frequency hopping patterns, and 

a frequency spacing for frequency hopping in the SBFD time unit and a frequency spacing for 

frequency hopping in the non-SBFD time unit may be indicated by using the second bit part and 

the third bit part respectively. This provides a manner of flexibly indicating the frequency hopping 

patterns. 25 

[00102] For detailed descriptions of the SBFD time unit and the non-SBFD time unit, refer to 

the foregoing descriptions. Details are not described herein again. The first frequency resource and 

the second frequency resource are a part of frequency resources in the SBFD time unit. The 

frequency resources in the SBFD time unit include a frequency resource used for uplink 

transmission and a frequency resource used for downlink transmission. For ease of description, in 30 

this embodiment of this application, the frequency resource used for uplink transmission is referred 

to as an uplink subband. For example, the first frequency resource and the second frequency 

resource are frequency resources in the uplink subband. The third frequency resource and the 

fourth frequency resource are a part of frequency resources in the non-SBFD time unit. For 

example, if the non-SBFD time unit is an uplink time unit, and a frequency resource in the uplink 35 
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time unit is an uplink BWP, the third frequency resource and the fourth frequency resource may 

be frequency resources in the uplink BWP. 

[00103] The terminal device may determine the third frequency resource based on the first 

frequency resource. 

[00104] In a first possible implementation, a start position of the first frequency resource is the 5 

same as a start position of the third frequency resource. For example, the resource position of the 

first frequency resource may be represented by the start position of the first frequency resource 

and a number of frequency units included in the first frequency resource. The terminal device may 

determine the start position of the first frequency resource based on the first bit part, that is, 

determine the start position of the third frequency resource. A number of frequency units included 10 

in the third frequency resource may be preconfigured, or may be the same as the number of 

frequency units included in the first frequency resource, so that the terminal device can determine 

the resource position of a third frequency unit based on the start position of the third frequency 

resource and the number of frequency units included in the third frequency resource. When the 

start position of the first frequency resource is the same as the start position of the third frequency 15 

resource, and the number of frequency units included in the first frequency resource is the same as 

the number of frequency units included in the third frequency resource, it may be considered that 

a frequency position of the first frequency resource is the same as a frequency position of the third 

frequency resource. 

[00105] In a second possible implementation, there is a third frequency spacing between the 20 

first frequency resource and the third frequency resource. For example, the third frequency spacing 

may be a number of frequency units between a start position of the first frequency resource and a 

start position of the third frequency resource. In this case, the first information may further include 

a fourth bit part, and the fourth bit part indicates the third frequency spacing. Therefore, the 

terminal device may determine the first frequency resource based on the first bit part, for example, 25 

the start position of the first frequency resource and a number of frequency units included in the 

first frequency resource, and determine the start position of the third frequency resource based on 

the start position of the first frequency resource and the third frequency spacing. A number of 

frequency units included in the third frequency resource may be preconfigured, or may be the same 

as the number of frequency units included in the first frequency resource, so that the terminal 30 

device can determine the resource position of a third frequency unit based on the start position of 

the third frequency resource and the number of frequency units included in the third frequency 

resource. 

[00106] It may be understood that, when the first information does not include the fourth bit 

part, the terminal device may determine that the start position of the first frequency resource is the 35 



19 

same as the start position of the third frequency resource. Alternatively, when the first information 

includes the fourth bit part, and the fourth bit part indicates that the third frequency spacing is 0 or 

that a third frequency spacing set is not configured for the terminal device, the terminal device 

may consider that the start position of the first frequency resource is the same as the start position 

of the third frequency resource. This is not particularly limited in this application. 5 

[00107] For ease of understanding of embodiments of this application, the following describes 

two possible frequency hopping patterns with reference to FIG. 7 and FIG. 8. FIG. 7 is a diagram 

of a frequency hopping pattern in the foregoing first possible implementation, and FIG. 8 is a 

diagram of a frequency hopping pattern in the foregoing second possible implementation. 

[00108] Refer to FIG. 7. A resource structure shown in FIG. 7 may be simplified as 10 

XXXXUXXXXU. 1st to 4th time units and 6th to 9th time units are SBFD time units, and 5th and 

10th time units are non-SBFD time units. The first PUSCH is sent in the 1st, 3rd, 7th, and 9th SBFD 

time units on the first frequency resource, and the first PUSCH is sent in the 2nd, 4th, 6th, and 8th

SBFD time units on the second frequency resource. The first PUSCH is sent in the 5th non-SBFD 

time unit on the third frequency resource, and the first PUSCH is sent in the 10th non-SBFD time 15 

unit on the fourth frequency resource. The first frequency spacing is represented by offset1, the 

second frequency spacing is represented by offset2, and the first frequency resource overlaps the 

third frequency resource. 

[00109] Refer to FIG. 8. A resource structure shown in FIG. 8 may be simplified as 

XXXXUXXXXU. 1st to 4th time units and 6th to 9th time units are SBFD time units, and 5th and 20 

10th time units are non-SBFD time units. The first PUSCH is sent in the 1st, 3rd, 7th, and 9th SBFD 

time units on the first frequency resource, and the first PUSCH is sent in the 2nd, 4th, 6th, and 8th

SBFD time units on the second frequency resource. The first PUSCH is sent in the 5th non-SBFD 

time unit on the third frequency resource, and the first PUSCH is sent in the 10th non-SBFD time 

unit on the fourth frequency resource. The first frequency spacing is represented by offset1, the 25 

second frequency spacing is represented by offset2, and the third frequency spacing is represented 

by offset3. 

[00110] The foregoing describes the implementations in which the terminal device determines 

the third frequency resource based on the first frequency resource. In the foregoing first 

implementation, the first frequency resource, the second frequency resource, the third frequency 30 

resource, and the fourth frequency resource may be determined based on three bit parts. In the 

foregoing second implementation, the first frequency resource, the second frequency resource, the 

third frequency resource, and the fourth frequency resource may be determined based on four bit 

parts. In the second implementation, a sum of the first bit part, the second bit part, the third bit part, 

and the fourth bit part is less than or equal to the first threshold. For ease of description in the 35 



20 

following, Ntotal represents a sum of numbers of bits included in the first bit part, the second bit 

part, the third bit part, and (optionally) the fourth bit part. Details are not described below. 

[00111] Ntotal is less than or equal to the first threshold. The first threshold may be determined 

based on a number of frequency units in the uplink BWP. 

[00112] In a first possible implementation, the first threshold L satisfies: 5 

L = ⌈𝑙𝑜𝑔2(𝑁𝑈𝐿,𝐵𝑊𝑃(𝑁𝑈𝐿,𝐵𝑊𝑃 + 1) 2⁄ )⌉ (1). 

[00113] 𝑁𝑈𝐿,𝐵𝑊𝑃  represents the number of frequency units in the uplink BWP, and ⌈ ⌉

represents rounding up. 

[00114] It may be understood that L bits obtained according to formula (1) can indicate one or 

more consecutive frequency units in the uplink BWP, for example, one or more consecutive non-10 

interleaved virtual resource blocks (virtual resource block, VRB). For example, currently, for a 

resource allocation type 1, the network device usually uses the L bits obtained according to formula 

(1) to indicate the frequency units in the uplink BWP, or the frequency units in the uplink BWP 

and one frequency spacing. If the network device needs to indicate two or more frequency spacings 

used for frequency hopping, more than L bits need to be used for indication. However, in this 15 

embodiment of this application, L bits or fewer bits are used for determining frequency positions 

of the first frequency resource and the second frequency resource in the uplink subband, resource 

positions of the third frequency resource and the fourth frequency resource in the uplink BWP, the 

first frequency spacing, the second frequency spacing, and (optionally) the third frequency spacing. 

This improves flexibility of resource allocation and reduces bit consumption. 20 

[00115] The foregoing describes an example of determining the first threshold. The following 

separately describes the first bit part, the second bit part, the third bit part, and the fourth bit part. 

[00116] The first bit part may indicate the first frequency resource. The second bit part indicates 

the first frequency spacing between the first frequency resource and the second frequency resource. 

In other words, the second bit part indicates a frequency hopping spacing in the SBFD time unit. 25 

[00117] In some implementations, the first frequency spacing may be preconfigured. For 

example, a first frequency spacing set may be configured for the terminal device, and the second 

bit part is used as an index value to query the first frequency spacing set, to obtain the first 

frequency spacing. The first frequency spacing set may be configured by RRC, for example, a 

frequencyHoppingOffsetLists field in a PUSCH-Config information element of the RRC. 30 

[00118] In some implementations, a sum of the number of bits included in the first bit part and 

the number of bits in the second bit part may be determined based on a number of frequency units 

in the uplink subband. For example, the sum N1,2 of the number N1 of bits included in the first bit 

part and the number N2 of bits included in the second bit part satisfies: 

𝑁1,2 = 𝑁1 + 𝑁2 = ⌈𝑙𝑜𝑔2(𝑁𝑈𝐿,𝑠𝑢𝑏𝑏𝑎𝑛𝑑(𝑁𝑈𝐿,𝑠𝑢𝑏𝑏𝑎𝑛𝑑 + 1) 2⁄ )⌉ (2). 35 
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[00119] 𝑁𝑈𝐿,𝑠𝑢𝑏𝑏𝑎𝑛𝑑 represents the number of frequency units in the uplink subband. 

[00120] It may be understood that N1,2 is determined based on the number of frequency units in 

the uplink subband, instead of the number of frequency units in the uplink BWP. Currently, the 

network device usually uses a number of bits determined based on the number of frequency units 

in the uplink BWP to indicate a resource position, or the frequency units in the uplink BWP and 5 

one frequency spacing. For example, when the uplink BWP includes 273 frequency units, and the 

uplink subband includes 55 frequency units, if N1,2 is determined based on the number of frequency 

units in the uplink subband, 11 may be obtained by substituting the number of frequency units in 

the uplink subband into formula (2). If N1,2 is determined based on the number of frequency units 

in the uplink BWP, N1,2 is 16 (where in this case, a determining manner is the same as the foregoing 10 

manner of determining the first threshold, for example, substituting the number of frequency units 

in the uplink BWP into formula (1)). It can be learned that, in a manner of determining the first bit 

part provided in this embodiment of this application, the first frequency resource may be indicated 

by using a small number of bits, so that bit consumption can be reduced. 

[00121] The foregoing describes the sum N1,2 of the number N1 of bits included in the first bit 15 

part and the number N2 of bits included in the second bit part. The following separately describes 

the number N1 of bits included in the first bit part and the number N2 of bits included in the second 

bit part. 

[00122] The number N2 of bits in the second bit part may be determined based on a number of 

first frequency spacings included in the first frequency spacing set. For example, if the first 20 

frequency spacing set includes two first frequency spacings, the second bit part may include one 

bit. For example, when the bit is set to 0, the second bit part indicates one first frequency spacing 

in the first frequency spacing set; or when the bit is set to 1, the second bit part indicates the other 

first frequency spacing in the first frequency spacing set. For another example, the second bit part 

including two bits may indicate four first frequency spacings. This is not particularly limited in 25 

this application. 

[00123] The number N1 of bits included in the first bit part may be determined according to 

formula (2) based on the number N2 of bits in the second bit part. In other words, the number N1

of bits included in the first bit part satisfies: 

𝑁1 = 𝑁1,2 − 𝑁2 (3). 30 

[00124] In some implementations, the first bit part including N1 bits obtained according to 

formula (3) may indicate the start position of the first frequency resource and the number of 

frequency units in the first frequency resource. For example, the start position of the first frequency 

resource may be represented by an index of a start frequency unit in the first frequency resource. 

For ease of understanding of this embodiment of this application, the following provides, by using 35 
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an example in which the frequency unit is an RB, two example manners of determining the first 

bit part. 

[00125] In a first implementation, an RIV value of the first bit part satisfies the following 

condition: 

if (𝐿𝑅𝐵𝑠 − 1) ≤ ⌊𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑
𝑠𝑖𝑧𝑒 2⁄ ⌋, 5 

𝑅𝐼𝑉 = 𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑
𝑠𝑖𝑧𝑒 (𝐿𝑅𝐵𝑠 − 1) + 𝑅𝐵𝑠𝑡𝑎𝑟𝑡; (4) 

else 

𝑅𝐼𝑉 = 𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑
𝑠𝑖𝑧𝑒 (𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑

𝑠𝑖𝑧𝑒 − 𝐿𝑅𝐵𝑠 + 1) + (𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑
𝑠𝑖𝑧𝑒 − 1 − 𝑅𝐵𝑠𝑡𝑎𝑟𝑡). 

[00126] 𝑅𝐵𝑠𝑡𝑎𝑟𝑡 is an index of a start RB of the first frequency resource with reference to the 

uplink subband. 𝐿𝑅𝐵𝑠  is a number of RBs included in the first frequency resource. It may be 10 

understood that the first frequency resource includes 𝐿𝑅𝐵𝑠  consecutive RBs. Therefore, the 

terminal device may determine the first frequency resource based on the RIV value of the first bit 

part. 

[00127] It may be understood that, in this embodiment of this application, an index of a start 

frequency unit with reference to the uplink subband may mean that an index of a frequency unit 15 

with a lowest frequency in the uplink subband is 0, and indexes of subsequent frequency units are 

sequentially increased by 1 in ascending order of frequency. Details are not described below. 

[00128] In a second implementation, an RIV value of the first bit part satisfies the following 

condition: 

if (𝐿𝑅𝐵𝑠 − 1) ≤ ⌊𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑
𝑠𝑖𝑧𝑒 2⁄ ⌋, 20 

𝑅𝐼𝑉 = 𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑
𝑠𝑖𝑧𝑒 (𝐿𝑅𝐵𝑠 − 1) + 𝑅𝐵𝑠𝑡𝑎𝑟𝑡 − 𝑅𝐵𝑠𝑡𝑎𝑟𝑡

𝑈𝐿,𝑠𝑢𝑏𝑏𝑎𝑛𝑑;  (5) 

else 

𝑅𝐼𝑉 = 𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑
𝑠𝑖𝑧𝑒 (𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑

𝑠𝑖𝑧𝑒 − 𝐿𝑅𝐵𝑠 + 1) + (𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑
𝑠𝑖𝑧𝑒 − 1 − 𝑅𝐵𝑠𝑡𝑎𝑟𝑡 −

𝑅𝐵𝑠𝑡𝑎𝑟𝑡
𝑈𝐿,𝑠𝑢𝑏𝑏𝑎𝑛𝑑). 

[00129] 𝑅𝐵𝑠𝑡𝑎𝑟𝑡 is an index of a start RB of the first frequency resource with reference to the 25 

uplink BWP. 𝐿𝑅𝐵𝑠  is a number of RBs included in the first frequency resource. It may be 

understood that the first frequency resource may include 𝐿𝑅𝐵𝑠 consecutive RBs. 

[00130] It may be understood that, in this embodiment of this application, an index of a start 

frequency unit with reference to the uplink BWP may mean that an index of a frequency unit with 

a lowest frequency in the uplink BWP is 0, and indexes of subsequent frequency units are 30 

sequentially increased by 1 in ascending order of frequency. Details are not described below. 

[00131] The third bit part indicates the second frequency spacing between the third frequency 

resource and the fourth frequency resource. The second frequency spacing may be a frequency 

hopping spacing in the non-SBFD time unit. 
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[00132] In some implementations, the second frequency spacing may be preconfigured. For 

example, a second frequency spacing set may be configured for the terminal device, and the third 

bit part is used as an index value to query the second frequency spacing set, to obtain the second 

frequency spacing. The second frequency spacing set may be configured by RRC, for example, a 

frequencyHoppingOffsetLists field in a PUSCH-Config information element of the RRC. The 5 

number N3 of bits in the third bit part may be determined based on a number of second frequency 

spacings included in the second frequency spacing set. For example, if the second frequency 

spacing set includes two second frequency spacings, the third bit part may include one bit. For 

example, when the bit is set to 0, the third bit part indicates one second frequency spacing in the 

second frequency spacing set; or when the bit is set to 1, the third bit part indicates the other second 10 

frequency spacing in the second frequency spacing set. For another example, the third bit part 

including two bits may indicate four second frequency spacings. This is not particularly limited in 

this application. 

[00133] It may be further understood that the first frequency spacing set and the second 

frequency spacing set are examples for description, and this is not particularly limited in this 15 

application. For example, one frequency spacing set may be configured for the terminal device, 

and both the second bit part and the third bit part may be used as index values to query the 

frequency spacing set to obtain the first frequency spacing and the second frequency spacing. 

[00134] In this embodiment of this application, the second bit part and the first frequency 

spacing set may be used for determining the frequency hopping pattern in the SBFD time unit, and 20 

the third bit part and the second frequency spacing set may be used for determining the frequency 

hopping pattern in the non-SBFD time unit. In other words, the frequency hopping pattern in the 

SBFD time unit and the frequency hopping pattern in the non-SBFD time unit may be separately 

designed. This can effectively improve flexibility of frequency hopping. 

[00135] There is the third frequency spacing between the first frequency resource and the third 25 

frequency resource. Optionally, the first information may further include the fourth bit part, and 

the fourth bit part indicates the third frequency spacing. The third frequency spacing may be a 

frequency spacing between the first frequency resource in the SBFD time unit and the third 

frequency resource in the non-SBFD time unit. For example, the third frequency spacing 

represents a difference between an index of a start frequency unit in the third frequency resource 30 

and an index of the start frequency unit in the first frequency resource. 

[00136] In some implementations, the third frequency spacing may be preconfigured. For 

example, a third frequency spacing set may be configured for the terminal device, and the fourth 

bit part is used as an index value to query the third frequency spacing set, to obtain the third 

frequency spacing. The third frequency spacing set may be configured by RRC, for example, an 35 
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N_offsetbits field in the RRC. The number N4 of bits in the fourth bit part may be determined 

based on a number of third frequency spacings included in the third frequency spacing set. For 

example, if the third frequency spacing set includes two third frequency spacings, the fourth bit 

part may include one bit. For example, when the bit is set to 0, the fourth bit part indicates one 

third frequency spacing in the third frequency spacing set; or when the bit is set to 1, the fourth bit 5 

part indicates the other third frequency spacing in the third frequency spacing set. For another 

example, the fourth bit part including two bits may indicate four third frequency spacings. This is 

not particularly limited in this application. 

[00137] The foregoing separately describes the first bit part, the second bit part, the third bit 

part, and the fourth bit part by using examples. The fourth bit part is optional. For example, when 10 

there is no frequency spacing between the first frequency resource and the third frequency resource, 

the first information may not include the fourth bit part. When there is the third frequency spacing 

between the first frequency resource and the third frequency resource, the first information may 

include the fourth bit part, or may not include the fourth bit part (where for example, the second 

bit part or the third bit part may be reused as an index value to query the third frequency spacing 15 

set, to obtain the third frequency spacing). This is not particularly limited in this application. 

[00138] In this embodiment of this application, Ntotal is less than or equal to the first threshold 

L. Currently, the L bits obtained according to formula (1) usually indicate a resource position in 

the BWP. If the network device needs to indicate two or more frequency spacings used for 

frequency hopping, the network device needs to use more than L bits for indication. In other words, 20 

the network device needs to use bits whose number is greater than the first threshold to indicate 

the resource position in the BWP and the frequency spacings used for frequency hopping. However, 

in this application, the first frequency resource is a frequency resource in the uplink subband, and 

the number of frequency units included in the uplink subband is less than the number of frequency 

units included in the uplink BWP. Therefore, the first bit part generated by the network device 25 

through encoding based on the number of frequency units in the uplink subband may indicate the 

first frequency resource in the uplink subband by using a small number of bits. Then, the second 

frequency resource in the uplink subband, and the third frequency resource and the fourth 

frequency resource in the uplink BWP are indicated by indicating the second frequency spacing 

and the third frequency spacing. In other words, bits whose number is less than or equal to the first 30 

threshold can be used for determining two resource positions in the BWP and two resource 

positions in the uplink subband. This improves flexibility of resource allocation and reduces bit 

consumption. 

[00139] In some implementations, the first bit part, the second bit part, the third bit part, and 

(optionally) the fourth bit part may be carried in a first field, and the first field indicates a frequency 35 
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resource for sending the first PUSCH. For example, the first field may be an FDRA field in 

downlink control information (downlink control information, DCI). 

[00140] When the network device uses a resource configuration type 1, a length of the first field 

may be equal to Ntotal. In other words, the first field may be any arrangement and combination of 

the first bit part, the second bit part, the third bit part, and (optionally) the fourth bit part. For 5 

example, the uplink BWP includes 273 frequency units. For example, according to formula (1), it 

may be learned that the first threshold L is equal to 16. The uplink subband includes 55 frequency 

units, and according to formula (2), it may be learned that the sum of the number N1 of bits included 

in the first bit part and the number of bits included in the second bit part is equal to 11. The second 

frequency spacing set includes two second frequency spacings, and it may be learned that the 10 

number N3 of bits included in the third bit part is equal to 1. There is the third frequency spacing 

between the first frequency resource and the third frequency resource, the third frequency spacing 

is indicated by the fourth bit part, and the third frequency spacing set includes two third frequency 

spacings. It may be learned that the number N4 of bits included in the fourth bit part is equal to 1. 

The sum Ntotal of the numbers of bits in the first bit part, the second bit part, the third bit part, and 15 

the fourth bit part is equal to 13. In other words, the length of the first field is 13. 

[00141] In some implementations, alternatively, the length of the first field may be equal to the 

first threshold L obtained according to formula (1). In this implementation, if Ntotal is less than the 

first threshold L, in addition to including the first bit part, the second bit part, the third bit part, and 

(optionally) the fourth bit part provided in this embodiment of this application, the first field may 20 

be padded with zeros. This is not particularly limited in this application. 

[00142] For ease of understanding of this embodiment of this application, the following shows 

some possible arrangement manners of the first bit part (represented by N1), the second bit part 

(represented by N2), the third bit part (represented by N3), and the fourth bit part (represented by 

N4) in the first field. 25 

[00143] When the length of the first field is equal to Ntotal, and the first field includes the first 

bit part, the second bit part, the third bit part, and the fourth bit part; or when the length of the first 

field is equal to the first threshold, the first field includes the first bit part, the second bit part, the 

third bit part, and the fourth bit part, and the first threshold is equal to Ntotal, the arrangement 

manners are as follows: 30 

[00144] Arrangement manner 1: 

[00145] From a most significant bit (most significant bit, MSB) to a least significant bit (least 

significant bit, LSB), a sequence is the fourth bit part, the third bit part, the second bit part, and 

the first bit part, and may be represented by [N4, N3, N2, N1]. 

[00146] Arrangement manner 2: 35 
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[00147] From an MSB to an LSB, a sequence is the third bit part, the fourth bit part, the second 

bit part, and the first bit part, and may be represented by [N3, N4, N2, N1]. 

[00148] Arrangement manner 3: 

[00149] From an MSB to an LSB, a sequence is the fourth bit part, the second bit part, the third 

bit part, and the first bit part, and may be represented by [N4, N2, N3, N1]. 5 

[00150] Arrangement manner 4: 

[00151] From an MSB to an LSB, a sequence is the second bit part, the fourth bit part, the third 

bit part, and the first bit part, and may be represented by [N2, N4, N3, N1]. 

[00152] Arrangement manner 5: 

[00153] From an MSB to an LSB, a sequence is the third bit part, the second bit part, the fourth 10 

bit part, and the first bit part, and may be represented by [N3, N2, N4, N1]. 

[00154] Arrangement manner 6: 

[00155] From an MSB to an LSB, a sequence is the second bit part, the third bit part, the fourth 

bit part, and the first bit part, and may be represented by [N2, N3, N4, N1]. 

[00156] It may be understood that, when the length of the first field is equal to the first threshold, 15 

the first field includes the first bit part, the second bit part, the third bit part, and the fourth bit part, 

and the first threshold is greater than Ntotal, the first field may be padded with zeros, so that the 

length of the first field is equal to the first threshold. In other words, a number of zero-padding bits 

is equal to a difference between the first threshold and Ntotal. 

[00157] It may be further understood that a zero-padding position is not specially limited in this 20 

application. For example, the zero-padding bit may be set at the most significant bit, at the least 

significant bit, between the first bit part and the second bit part, between the second bit part and 

the third bit part, between the third bit part and the fourth bit part, between the first bit part and the 

third bit part, between the second bit part and the fourth bit part, between the first bit part and the 

fourth bit part, or the like in the first field. For ease of understanding of this embodiment of this 25 

application, the following describes a structure of the first field including zero bits by using an 

example with reference to the foregoing first arrangement possibility: 

[00158] Arrangement manner a: 

[00159] From the MSB to the LSB, a sequence is a zero bit part, the fourth bit part, the third bit 

part, the second bit part, and the first bit part, and may be represented by [0, N4, N3, N2, N1]. 30 

[00160] Arrangement manner b: 

[00161] From the MSB to the LSB, a sequence is the fourth bit part, the third bit part, the second 

bit part, the first bit part, and a zero bit part, and may be represented by [N4, N3, N2, N1, 0]. 

[00162] Arrangement manner c: 

[00163] From the MSB to the LSB, a sequence is the fourth bit part, the third bit part, a zero bit 35 
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part, the second bit part, and the first bit part, and may be represented by [N4, N3, 0, N2, N1]. 

[00164] Arrangement manner d: 

[00165] From the MSB to the LSB, a sequence is the fourth bit part, the third bit part, the second 

bit part, a zero bit part, and the first bit part, and may be represented by [N4, N3, N2, 0, N1]. 

[00166] Arrangement manner e: 5 

[00167] From the MSB to the LSB, a sequence is the fourth bit part, a zero bit part, the third bit 

part, the second bit part, and the first bit part, and may be represented by [N4, 0, N3, N2, N1]. 

[00168] It may be understood that, in the foregoing example, an example in which the first field 

includes the fourth bit part is used. If the first field does not include the fourth bit part, N4 in the 

foregoing example may be deleted. If the first field includes the zero bit part, the original number 10 

N4 of bits may be added to the number of zero bits in the foregoing example. 

[00169] It may be further understood that, in some implementations, the first field may not 

include the second bit part (or may not include the second bit part or the fourth bit part, or may not 

include the third bit part, or may not include the third bit part or the fourth bit part). Similarly, N2

(or N2 and N4, or N3, or N3 and N4) in the foregoing example may be deleted. If the first field 15 

includes the zero bit part, the original number N2 (or N2 and N4, or N3, or N3 and N4) of bits may 

be added to the number of zero bits in the foregoing example. This is not particularly limited in 

this application. 

[00170] It may be further understood that the arrangement manner of the first bit part, the 

second bit part, the third bit part, and (optionally) the fourth bit part is not particularly limited in 20 

embodiments of this application. The foregoing example is merely an example for description. For 

brevity, examples are not listed herein one by one. 

[00171] //Time domain: Frequency hopping pattern 

[00172] The foregoing describes the first field (including the first bit part, the second bit part, 

the third bit part, and optionally, the fourth bit part) that indicates the frequency resource. In some 25 

implementations, the first information may further include a second field, and the second field 

indicates the SBFD time unit and the non-SBFD time unit. Therefore, the terminal device can learn, 

based on the first information, a specific SBFD time unit or specific SBFD time units in which the 

first PUSCH is sent in a frequency hopping manner on the first frequency resource and the second 

frequency resource, and a specific non-SBFD time unit or specific non-SBFD time units in which 30 

the first PUSCH is sent in a frequency hopping manner on the third frequency resource and the 

fourth frequency resource. 

[00173] For ease of understanding of this embodiment of this application, the following 

describes several possible frequency hopping manners. For ease of description, the frequency 

hopping pattern in the SBFD time unit is referred to as a first frequency hopping pattern, and the 35 
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frequency hopping pattern in the non-SBFD time unit is referred to as a second frequency hopping 

pattern below. 

[00174] Frequency hopping manner 1: 

[00175] The first PUSCH may be a PUSCH repetition type A or a TBoMS PUSCH w/ or w/o 

repetition. For the first PUSCH, intra-slot frequency hopping may be used. 5 

[00176] When reference is made to the uplink subband for a position of a frequency resource, 

the first frequency hopping pattern, to be specific, the start position of the first frequency resource, 

a start position of the second frequency resource, a symbol associated with the first frequency 

resource, and a symbol associated with the second frequency resource, satisfies the following 

condition: 10 

RBstart1(𝑖) = {
RBstart1 𝑖 = 0

(RBstart1 + RBoffset1)modNUL Subband
size 𝑖 = 1

 (6). 

[00177] When i=0, RBstart1 (0) represents an index of the start frequency unit in the first 

frequency resource with reference to the uplink subband. 

[00178] When i=1, RBstart1 (1) represents an index of a start frequency unit in the second 

frequency resource with reference to the uplink subband. 15 

[00179] RBstart1 represents an index of the start frequency unit in the first frequency resource 

with reference to the uplink subband. 

[00180] A number of symbols associated with the first frequency resource is ⌊𝑁𝑠𝑦𝑚𝑏
𝑃𝑈𝑆𝐶𝐻,𝑠 2⁄ ⌋, 

and a number of symbols associated with the second frequency resource is 𝑁𝑠𝑦𝑚𝑏
𝑃𝑈𝑆𝐶𝐻,𝑠 −

⌊𝑁𝑠𝑦𝑚𝑏
𝑃𝑈𝑆𝐶𝐻,𝑠 2⁄ ⌋, where 𝑁𝑠𝑦𝑚𝑏

𝑃𝑈𝑆𝐶𝐻,𝑠 represents a number of symbols used for sending a first signal in 20 

one SBFD slot. For example, when 𝑁𝑠𝑦𝑚𝑏
𝑃𝑈𝑆𝐶𝐻,𝑠=7, the first frequency resource in first three symbols 

in the seven symbols occupied by the first PUSCH in the SBFD slot is used for sending the first 

PUSCH, and the second frequency resource in last four symbols in the seven symbols occupied 

by the first PUSCH in the SBFD slot is used for sending the first PUSCH. 

[00181] RBoffset1 represents the first frequency spacing. It may be understood that the first 25 

frequency spacing is used for determining the resource position of the second frequency resource. 

Due to the presence of a modulo operation (mod), the first frequency spacing may be equal to a 

difference between the index of the start frequency unit in the second frequency resource and the 

index of the start frequency unit in the first frequency resource, or the first frequency spacing may 

not be equal to the difference. Details about the first frequency spacing are not described below. 30 

[00182] NUL Subband
size  represents the number of frequency units included in the uplink subband. 

[00183] When reference is made to the uplink BWP for a position of a frequency resource, the 

first frequency hopping pattern, to be specific, the start position of the first frequency resource, a 
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start position of the second frequency resource, a symbol associated with the first frequency 

resource, and a symbol associated with the second frequency resource, satisfies the following 

condition: 

RBstart1(𝑖) = {
RBstart1 𝑖 = 0

(RBstart1 + RBoffset1 − RBstart
UL,subband)modNUL Subband

size + RBstart
UL,subband 𝑖 = 1

 (7). 

[00184] When i=0, RBstart1 (0) represents an index of the start frequency unit in the first 5 

frequency resource with reference to the uplink BWP. 

[00185] When i=1, RBstart1 (1) represents an index of a start frequency unit in the second 

frequency resource with reference to the uplink BWP. 

[00186] RBstart1 represents an index of the start frequency unit in the first frequency resource 

with reference to the uplink BWP. 10 

[00187] RBoffset1 represents the first frequency spacing. 

[00188] RBUL Subband
size  represents the number of frequency units included in the uplink subband. 

[00189] RBstart
UL,subband represents an index of a start frequency unit in the uplink subband with 

reference to the BWP. 

[00190] A number of symbols used for the first frequency resource is ⌊𝑁𝑠𝑦𝑚𝑏
𝑃𝑈𝑆𝐶𝐻,𝑠 2⁄ ⌋ , and a 15 

number of symbols used for the second frequency resource is 𝑁𝑠𝑦𝑚𝑏
𝑃𝑈𝑆𝐶𝐻,𝑠 − ⌊𝑁𝑠𝑦𝑚𝑏

𝑃𝑈𝑆𝐶𝐻,𝑠 2⁄ ⌋, where 

𝑁𝑠𝑦𝑚𝑏
𝑃𝑈𝑆𝐶𝐻,𝑠 represents a number of symbols used for sending the first PUSCH in one SBFD slot. 

[00191] When reference is made to the uplink BWP for a position of a frequency resource, the 

second frequency hopping pattern, to be specific, the start position of the third frequency resource, 

a start position of the fourth frequency resource, a symbol associated with the third frequency 20 

resource, and a symbol associated with the fourth frequency resource, satisfies the following 

condition: 

RBstart2(𝑖) = {
RBstart2 𝑖 = 0

(RBstart2 + RBoffset,2)modNBWP
size 𝑖 = 1

 (8). 

[00192] When i=0, RBstart2 (0) represents an index of the start frequency unit in the third 

frequency resource with reference to the uplink BWP. 25 

[00193] When i=1, RBstart2 (1) represents an index of a start frequency unit in the fourth 

frequency resource with reference to the uplink BWP. 

[00194] RBstart2 represents an index of the start frequency unit in the third frequency resource 

with reference to the uplink BWP. 

[00195] RBoffset2  represents the second frequency spacing. It may be understood that the 30 

second frequency spacing is used for determining the resource position of the fourth frequency 

resource. Due to the presence of a modulo operation (mod), the second frequency spacing may be 

equal to a difference between the index of the start frequency unit in the fourth frequency resource 
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and the index of the start frequency unit in the third frequency resource, or the second frequency 

spacing may not be equal to the difference. Details about the second frequency spacing are not 

described below. 

[00196] NBWP
size  represents the number of frequency units included in the uplink BWP. 

[00197] A number of symbols used for the first frequency resource is ⌊𝑁𝑠𝑦𝑚𝑏
𝑃𝑈𝑆𝐶𝐻,𝑠 2⁄ ⌋ , and a 5 

number of symbols used for the second frequency resource is 𝑁𝑠𝑦𝑚𝑏
𝑃𝑈𝑆𝐶𝐻,𝑠 − ⌊𝑁𝑠𝑦𝑚𝑏

𝑃𝑈𝑆𝐶𝐻,𝑠 2⁄ ⌋, where 

𝑁𝑠𝑦𝑚𝑏
𝑃𝑈𝑆𝐶𝐻,𝑠 represents a number of symbols used for sending the first PUSCH in one non-SBFD 

slot. 

[00198] Frequency hopping manner 2: 

[00199] The first PUSCH may be a PUSCH repetition type A or a TBoMS PUSCH w/ or w/o 10 

repetition. For the first PUSCH, inter-slot frequency hopping may be used. 

[00200] When reference is made to the uplink subband for a position of a frequency resource, 

the first frequency hopping pattern, to be specific, the start position of the first frequency resource, 

a start position of the second frequency resource, a slot associated with the first frequency resource, 

and a slot associated with the second frequency resource, satisfies the following condition: 15 

RBstart1(𝑛𝑠
𝜇
) = {

RBstart1 𝑛𝑠
𝜇

mod2 = 0

(RBstart1 + RBoffset1)mod𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑
𝑠𝑖𝑧𝑒 𝑛𝑠

𝜇
mod2 = 1

 (9). 

[00201] 𝑛𝑠
𝜇

 represents a slot index of a current slot in a system frame, and the current slot is an 

SBFD slot occupied by multi-slot PUSCH transmission. 

[00202] When 𝑛𝑠
𝜇

mod2 = 0, RBstart1(𝑛𝑠
𝜇
) represents an index of the start frequency unit in 

the first frequency resource with reference to the uplink subband, and the first frequency resource 20 

is associated with an SBFD slot corresponding to 𝑛𝑠
𝜇

mod2 = 0. 

[00203] When 𝑛𝑠
𝜇

mod2 = 1, RBstart1(𝑛𝑠
𝜇
) represents an index of a start frequency unit in the 

second frequency resource with reference to the uplink subband, and the second frequency 

resource is associated with an SBFD slot corresponding to 𝑛𝑠
𝜇

mod2 = 1. 

[00204] RBstart1 represents an index of the start frequency unit in the first frequency resource 25 

with reference to the uplink subband. 

[00205] RBoffset1 represents the first frequency spacing. 

[00206] NUL Subband
size  represents the number of frequency units included in the uplink subband. 

[00207] When reference is made to the uplink BWP for a position of a frequency resource, the 

first frequency hopping pattern, to be specific, the start position of the first frequency resource, a 30 

start position of the second frequency resource, a slot associated with the first frequency resource, 

and a slot associated with the second frequency resource, satisfies the following condition: 
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RBstart1(𝑛𝑠
𝜇
) = {

RBstart1 𝑛𝑠
𝜇

mod2 = 0

(RBstart1 + RBoffset − RBstart
UL,subband)mod𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑

𝑠𝑖𝑧𝑒 + RBstart
UL,subband 𝑛𝑠

𝜇
mod2 = 1

 (10). 

[00208] 𝑛𝑠
𝜇

 represents a slot index of a current slot in a system frame, and the current slot is an 

SBFD slot occupied by multi-slot PUSCH transmission. 

[00209] When 𝑛𝑠
𝜇

mod2 = 0, RBstart1(𝑛𝑠
𝜇
) represents an index of the start frequency unit in 

the first frequency resource with reference to the BWP, and the first frequency resource is 5 

associated with an SBFD slot corresponding to 𝑛𝑠
𝜇

mod2 = 0. 

[00210] When 𝑛𝑠
𝜇

mod2 = 1, RBstart1(𝑛𝑠
𝜇
) represents an index of a start frequency unit in the 

second frequency resource with reference to the BWP, and the second frequency resource is 

associated with an SBFD slot corresponding to 𝑛𝑠
𝜇

mod2 = 1. 

[00211] RBstart1 represents an index of the start frequency unit in the first frequency resource 10 

with reference to the uplink BWP. 

[00212] RBoffset1 represents the first frequency spacing. 

[00213] RBstart
UL,subband represents an index of a start frequency unit in the uplink subband with 

reference to the BWP. 

[00214] NUL Subband
size  represents the number of frequency units included in the uplink subband. 15 

[00215] When reference is made to the uplink BWP for a position of a frequency resource, the 

second frequency hopping pattern, to be specific, the start position of the third frequency resource, 

a start position of the fourth frequency resource, a slot associated with the third frequency resource, 

and a slot associated with the fourth frequency resource, satisfies the following condition: 

RBstart2(𝑛𝑠
𝜇
) = {

RBstart2 𝑛𝑠
𝜇

mod2 = 0

(RBstart2 + RBoffset2)mod𝑁𝐵𝑊𝑃
𝑠𝑖𝑧𝑒 𝑛𝑠

𝜇
mod2 = 1

 (11). 20 

[00216] 𝑛𝑠
𝜇

 represents a slot index of a current slot in a system frame, and the current slot is a 

non-SBFD slot occupied by multi-slot first PUSCH transmission. 

[00217] When 𝑛𝑠
𝜇

mod2 = 0, RBstart2(𝑛𝑠
𝜇
) represents an index of the start frequency unit in 

the third frequency resource with reference to the BWP, and the third frequency resource is 

associated with a non-SBFD slot corresponding to 𝑛𝑠
𝜇

mod2 = 0. 25 

[00218] When 𝑛𝑠
𝜇

mod2 = 1, RBstart2(𝑛𝑠
𝜇
) represents an index of a start frequency unit in the 

fourth frequency resource with reference to the BWP, and the fourth frequency resource is 

associated with a non-SBFD slot corresponding to 𝑛𝑠
𝜇

mod2 = 1. 

[00219] RBstart2 represents an index of the start frequency unit in the third frequency resource 

with reference to the uplink BWP. 30 

[00220] RBoffset2 represents the second frequency spacing. 

[00221] NBWP
size  represents the number of frequency units included in the BWP. 
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[00222] Frequency hopping manner 3: 

[00223] The first PUSCH supports DMRS bundling (DMRS bundling), which is also referred 

to as joint channel estimation (Joint channel estimation, JCE). For the first PUSCH, inter-slot 

frequency hopping for DMRS bundling may be used. 

[00224] When reference is made to the uplink subband for a position of a frequency resource, 5 

the first frequency hopping pattern, to be specific, the start position of the first frequency resource, 

a start position of the second frequency resource, a slot associated with the first frequency resource, 

and a slot associated with the second frequency resource, satisfies the following condition: 

RBstart1(𝑛𝑠,𝑓
𝜇
) =

⎩
⎪
⎨

⎪
⎧

RBstart1

(RBstart1 + RBoffset)mod𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑
𝑠𝑖𝑧𝑒

⌊
𝑛
𝑠,𝑓
𝜇

+𝑛𝑓∙𝑁slot
frame,𝜇

𝑁𝐹𝐻
⌋ mod 2=0

⌊
𝑛
𝑠,𝑓
𝜇

+𝑛𝑓∙𝑁slot
frame,𝜇

𝑁𝐹𝐻
⌋ mod 2=1

  (12). 

[00225] 𝑛𝑠,𝑓
𝜇

 represents a slot index of a current slot in a system frame, and the current slot is 10 

an SBFD slot occupied by multi-slot PUSCH transmission. 

[00226] 𝑛𝑓 represents an index of the system frame including the current slot. 

[00227] Nslot
frame,μ

 represents a number of slots included in the system frame. 

[00228] When ⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 = 0 , RBstart1(𝑛𝑠,𝑓

𝜇
)  represents an index of the start 

frequency unit in the first frequency resource with reference to the uplink subband, and the first 15 

frequency resource is associated with an SBFD slot corresponding to ⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 =

0. 

[00229] When ⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 = 1 , RBstart1(𝑛𝑠,𝑓

𝜇
)  represents an index of a start 

frequency unit in the second frequency resource with reference to the uplink subband, and the 

second frequency resource is associated with an SBFD slot corresponding to 20 

⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 = 1. 

[00230] 𝑁𝐹𝐻  represents a first parameter, and the first parameter indicates to use the first 

frequency resource or the second frequency resource in NFN consecutive slots. 

[00231] RBoffset1 represents the first frequency spacing. 

[00232] NUL Subband
size  represents the number of frequency units included in the uplink subband. 25 

[00233] When reference is made to the uplink BWP for a position of a frequency resource, the 

first frequency hopping pattern, to be specific, the start position of the first frequency resource, a 

start position of the second frequency resource, a slot associated with the first frequency resource, 
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and a slot associated with the second frequency resource, satisfies the following condition: 

RBstart(𝑛𝑠,𝑓
𝜇
) =

⎩
⎨

⎧ RBstart1

(RBstart1 + RBoffset1 − RBstart
UL,subband)mod𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑

𝑠𝑖𝑧𝑒 + RBstart
UL,subband

⌊
𝑛
𝑠,𝑓
𝜇

+𝑛𝑓∙𝑁slot
frame,𝜇

𝑁𝐹𝐻
⌋ mod 2=0

⌊
𝑛
𝑠,𝑓
𝜇

+𝑛𝑓∙𝑁slot
frame,𝜇

𝑁𝐹𝐻
⌋ mod 2=1

(13). 

[00234] 𝑛𝑠,𝑓
𝜇

 represents a slot index of a current slot in a system frame, and the current slot is 

an SBFD slot occupied by multi-slot PUSCH transmission. 5 

[00235] 𝑛𝑓 represents an index of the system frame including the current slot. 

[00236] Nslot
frame,μ

 represents a number of slots included in the system frame. 

[00237] When ⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 = 0 , RBstart1(𝑛𝑠,𝑓

𝜇
)  represents an index of the start 

frequency unit in the first frequency resource with reference to the BWP, and the first frequency 

resource is associated with an SBFD slot corresponding to ⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 = 0. 10 

[00238] When ⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 = 1 , RBstart1(𝑛𝑠,𝑓

𝜇
)  represents an index of a start 

frequency unit in the second frequency resource with reference to the BWP, and the second 

frequency resource is associated with an SBFD slot corresponding to ⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 =

1. 

[00239] 𝑁𝐹𝐻  represents a first parameter, and the first parameter indicates to use the first 15 

frequency resource or the second frequency resource in NFN consecutive slots. It may be 

understood that a physical meaning of the first parameter is that frequency hopping is performed 

once every NFH slots. 

[00240] RBoffset1 represents the first frequency spacing. 

[00241] RBstart
UL Subband represents an index of a start frequency unit in the uplink subband with 20 

reference to the BWP. 

[00242] NUL Subband
size  represents the number of frequency units included in the uplink subband. 

[00243] When reference is made to the uplink BWP for a position of a frequency resource, the 

second frequency hopping pattern, to be specific, the start position of the third frequency resource, 

a start position of the fourth frequency resource, a slot associated with the third frequency resource, 25 

and a slot associated with the fourth frequency resource, satisfies the following condition: 

RBstart2(𝑛𝑠,𝑓
𝜇
) =

⎩
⎪
⎨

⎪
⎧

RBstart2

(RBstart2 + RBoffset)mod𝑁𝐵𝑊𝑃
𝑠𝑖𝑧𝑒

⌊
𝑛
𝑠,𝑓
𝜇

+𝑛𝑓∙𝑁slot
frame,𝜇

𝑁𝐹𝐻
⌋ mod 2=0

⌊
𝑛
𝑠,𝑓
𝜇

+𝑛𝑓∙𝑁slot
frame,𝜇

𝑁𝐹𝐻
⌋ mod 2=1

 (14). 
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[00244] 𝑛𝑠,𝑓
𝜇

 represents a slot index of a current slot in a system frame, and the current slot is a 

non-SBFD slot occupied by multi-slot PUSCH transmission. 

[00245] 𝑛𝑓 represents an index of the system frame including the current slot. 

[00246] Nslot
frame,μ

 represents a number of slots included in the system frame. 

[00247] When ⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 = 0 , RBstart2(𝑛𝑠,𝑓

𝜇
)  represents an index of the start 5 

frequency unit in the third frequency resource with reference to the BWP, and the third frequency 

resource is associated with a non-SBFD slot corresponding to ⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 = 0. 

[00248] When ⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 = 1 , RBstart2(𝑛𝑠,𝑓

𝜇
)  represents an index of a start 

frequency unit in the fourth frequency resource with reference to the BWP, and the fourth 

frequency resource is associated with a non-SBFD slot corresponding to 10 

⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 = 1. 

[00249] 𝑁𝐹𝐻  represents a first parameter, and the first parameter indicates to use the third 

frequency resource or the fourth frequency resource in NFN consecutive slots. 

[00250] RBoffset2 represents the second frequency spacing. 

[00251] NBWP
size  represents the number of frequency units included in the BWP. 15 

[00252] Frequency hopping manner 4: 

[00253] The first PUSCH is a PUSCH repetition type B. For the first PUSCH, inter-repetition 

frequency hopping may be used. 

[00254] When reference is made to the uplink subband for a position of a frequency resource, 

the first frequency hopping pattern, to be specific, the start position of the first frequency resource, 20 

a start position of the second frequency resource, a slot associated with the first frequency resource, 

and a slot associated with the second frequency resource, satisfies the following condition: 

RBstart1(𝑛) = {
RBstart1 𝑛mod2 = 0

(RBstart1 + RBoffset1)mod𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑
𝑠𝑖𝑧𝑒 𝑛mod2 = 1

 (15). 

[00255] 𝑛  represents an actual repetition (actual repetition) in an 𝑛 th nominal repetition 

(nominal repetition). 25 

[00256] When 𝑛mod2 = 0, RBstart1(𝑛) represents an index of the start frequency unit in the 

first frequency resource with reference to the uplink subband, and the first frequency resource is 

associated with all actual repetitions in an SBFD slot corresponding to 𝑛mod2 = 0. 

[00257] When 𝑛mod2 = 1, RBstart1(𝑛) represents an index of a start frequency unit in the 

second frequency resource with reference to the uplink subband, and the second frequency 30 
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resource is associated with all actual repetitions in an SBFD slot corresponding to 𝑛mod2 = 1. 

[00258] RBoffset1 represents the first frequency spacing. 

[00259] NUL Subband
size  represents the number of frequency units included in the uplink subband. 

[00260] When reference is made to the uplink BWP for a position of a frequency resource, the 

first frequency hopping pattern, to be specific, the start position of the first frequency resource, a 5 

start position of the second frequency resource, a symbol associated with the first frequency 

resource, and a symbol associated with the second frequency resource, satisfies the following 

condition: 

RBstart1(𝑛) = {
RBstart1 𝑛mod2 = 0

(RBstart1 + RBoffset − RBstart
UL,subband)mod𝑁𝑈𝐿 𝑆𝑢𝑏𝑏𝑎𝑛𝑑

𝑠𝑖𝑧𝑒 + RBstart
UL,subband 𝑛mod2 = 1

 (16). 

[00261] 𝑛 represents an actual repetition in an 𝑛th nominal repetition. 10 

[00262] When 𝑛mod2 = 0, RBstart1(𝑛) represents an index of the start frequency unit in the 

first frequency resource with reference to the BWP. The first frequency resource is associated with 

all actual repetitions in an SBFD slot corresponding to 𝑛mod2 = 0. 

[00263] When 𝑛mod2 = 1, RBstart1(𝑛) represents an index of a start frequency unit in the 

second frequency resource with reference to the BWP. The second frequency resource is associated 15 

with all actual repetitions in an SBFD slot corresponding to 𝑛mod2 = 1. 

[00264] RBoffset1 represents the first frequency spacing. 

[00265] RBstart
UL Subband represents an index of a start frequency unit in the uplink subband with 

reference to the BWP. 

[00266] NUL Subband
size  represents the number of frequency units included in the uplink subband. 20 

[00267] When reference is made to the uplink BWP for a position of a frequency resource, the 

second frequency hopping pattern, to be specific, the start position of the third frequency resource, 

a start position of the fourth frequency resource, a symbol associated with the third frequency 

resource, and a symbol associated with the fourth frequency resource, satisfies the following 

condition: 25 

RBstart2(𝑛) = {
RBstart2 𝑛mod2 = 0

(RBstart2 + RBoffset2)mod𝑁𝐵𝑊𝑃
𝑠𝑖𝑧𝑒 𝑛mod2 = 1

 (17). 

[00268] 𝑛 represents an actual repetition in an 𝑛th nominal repetition. 

[00269] When 𝑛mod2 = 0, RBstart2(𝑛) represents an index of the start frequency unit in the 

third frequency resource with reference to the BWP. The third frequency resource is associated 

with all actual repetitions in a non-SBFD slot corresponding to 𝑛mod2 = 0. 30 

[00270] When 𝑛mod2 = 1, RBstart2(𝑛) represents an index of a start frequency unit in the 

fourth frequency resource with reference to the BWP. The fourth frequency resource is associated 

with all actual repetitions in a non-SBFD slot corresponding to 𝑛mod2 = 1. 
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[00271] RBoffset2 represents the second frequency spacing. 

[00272] NBWP
size  represents the number of frequency units included in the BWP. 

[00273] It may be understood that the foregoing describes the frequency hopping pattern in the 

SBFD time unit and the frequency hopping pattern in the non-SBFD time unit in various frequency 

hopping manners. For ease of understanding of this embodiment of this application, when there is 5 

the third frequency spacing between the first frequency resource and the third frequency resource, 

the start position of the first frequency resource and the start position of the third frequency 

resource may satisfy the following condition: 

RBstart2 = (RBstart1 + RBoffset3)mod𝑁𝐵𝑊𝑃
𝑠𝑖𝑧𝑒 (18). 

[00274] RBstart1 represents an index of the start frequency unit in the first frequency resource 10 

with reference to the BWP. For example, RBstart1  may be RBstart1 (0) in formula (7), or 

RBstart1(𝑛𝑠
𝜇
)  in formula (10) when 𝑛𝑠

𝜇
mod2 = 0 , or RBstart1(𝑛𝑠,𝑓

𝜇
)  in formula (13) when 

⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 = 0, or RBstart1(𝑛) in formula (16) when 𝑛mod2 = 0. 

[00275] RBstart2 represents an index of the start frequency unit in the third frequency resource 

with reference to the BWP. For example, RBstart2  may be RBstart2 (0) in formula (8), or 15 

RBstart2(𝑛𝑠
𝜇
)  in formula (11) when 𝑛𝑠

𝜇
mod2 = 0 , or RBstart2(𝑛𝑠,𝑓

𝜇
)  in formula (14) when 

⌊
𝑛𝑠,𝑓
𝜇
+𝑛𝑓∙𝑁slot

frame,𝜇

𝑁𝐹𝐻
⌋  mod 2 = 0, or RBstart2(𝑛) in formula (15) when 𝑛mod2 = 0. 

[00276] RBoffset3 represents the third frequency spacing. It may be understood that the third 

frequency spacing is used for determining the resource position of the third frequency resource. 

Due to the presence of a modulo operation (mod), the third frequency spacing may be equal to a 20 

difference between the index of the start frequency unit in the third frequency resource and the 

index of the start frequency unit in the first frequency resource, or the third frequency spacing may 

not be equal to the difference. Details about the third frequency spacing are not described below. 

[00277] NBWP
size  represents the number of frequency units included in the BWP. 

[00278] S620: Based on the first information, the terminal device sends the first PUSCH in the 25 

SBFD time unit in a frequency hopping manner on the first frequency resource and the second 

frequency resource, and sends the first PUSCH in the non-SBFD time unit in a frequency hopping 

manner on the third frequency resource and the fourth frequency resource. 

[00279] Correspondingly, the network device receives the first PUSCH in the SBFD time unit 

in a frequency hopping manner on the first frequency resource and the second frequency resource, 30 

and receives the first PUSCH in the non-SBFD time unit in a frequency hopping manner on the 

third frequency resource and the fourth frequency resource. 

[00280] A type of the first PUSCH is not particularly limited in this application. For example, 
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the first PUSCH may be a PUSCH (for example, a single slot PUSCH), a PUSCH repetition type 

A (PUSCH repetition type A), a PUSCH repetition type B (PUSCH repetition type B), a transport 

block over multi-slot (transport block over multi-slot, TBoMS) PUSCH, or a TBoMS PUSCH 

repetition. The type of the PUSCH is not specifically limited in embodiments of this application. 

The TBoMS PUSCH and the TBoMS PUSCH repetition may be jointly simplified as a TBoMS 5 

PUSCH w/ or w/o repetition. 

[00281] For more detailed descriptions of the frequency hopping manner in which the terminal 

device sends the first PUSCH, refer to the descriptions in step S610. Details are not described 

herein again. 

[00282] In some implementations, before step S610, the terminal device may further report a 10 

frequency hopping-related capability to the network device, so that the network device can learn 

whether the first information described in step S610 can be sent to the terminal device. In other 

words, optionally, the terminal device and the network device may further perform the following 

step S630. 

[00283] Optionally, in S630, the terminal device sends second information to the network 15 

device. Correspondingly, the network device receives the second information from the terminal 

device. 

[00284] The second information is used for determining that the terminal device can support at 

least one of the following capabilities: 

a. supporting the first information including the second bit part;20 

b. supporting the first information including the third bit part;

c. supporting the first information including the fourth bit part;

d. supporting the first information including the second bit part and the third bit part;

e. supporting the first information including the second bit part, the third bit part, and 

the fourth bit part; and25 

f. supporting determining the number of bits included in the first bit part based on the 

number of frequency units in the uplink subband. 

[00285] For the capability a, for example, the terminal device may report, to the network device, 

whether the terminal device has the capability of supporting the first information including the 

second bit part. It may be understood that the second bit part indicates the first frequency spacing, 30 

in other words, a frequency hopping spacing in the SBFD time unit. For example, if the terminal 

device reports, to the network device, that the terminal device supports the first information 

including the second bit part, the network device may consider that the terminal device supports 

frequency hopping in the SBFD time unit, and the network device may configure the first 

frequency spacing set for the terminal device and send the first information including the second 35 
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bit part, so that the terminal device can determine the frequency hopping spacing in the SBFD time 

unit based on the first frequency spacing set and the first information. 

[00286] The foregoing capabilities b and c are similar to the capability a, and details are not 

described herein again. It may be understood that, when the terminal device supports the capability 

b, it may be considered that the terminal device supports frequency hopping in the non-SBFD time 5 

unit. When the terminal device supports the capability c, it may be considered that the terminal 

device supports different resource positions of the first frequency resource in the SBFD time unit 

and the third frequency resource in the non-SBFD time unit. 

[00287] It may be understood that, if the terminal device does not report that the terminal device 

supports the first information including the second bit part, the network device may determine, 10 

based on a default configuration, that the terminal device has the capability of supporting the first 

information including the second bit part, or does not have the capability of supporting the first 

information including the second bit part. This is not particularly limited in this application. 

[00288] It may be further understood that the terminal device reports that the terminal device 

supports the first information including the second bit part, and whether the terminal device 15 

supports the first information including the third bit part or the fourth bit part is not particularly 

limited. For example, the network device may consider by default that the terminal device supports 

the third bit part (in other words, supports frequency hopping in the non-SBFD time unit), the 

terminal device reports that the terminal device supports the first information including the second 

bit part, and the network device may determine that the terminal device supports the second bit 20 

part and the third bit part (in other words, supports frequency hopping in the SBFD time unit and 

the non-SBFD time unit). In other words, the network device may determine, with reference to a 

capability reported by the terminal device and another configuration parameter, a capability 

actually supported by the terminal device. This is not particularly limited in this application. For 

example, the terminal device reports that the terminal device supports the first information 25 

including the third bit part, and whether the terminal device supports the first information including 

the second bit part or the fourth bit part is not particularly limited. Details are not described herein. 

[00289] For the capability d, for example, the terminal device may report, to the network device, 

the capability of supporting the first information including the second bit part and the third bit part. 

It may be understood that the second bit part indicates the first frequency spacing, in other words, 30 

the frequency hopping spacing in the SBFD time unit, and the third bit part indicates the second 

frequency spacing, in other words, the frequency hopping spacing in the non-SBFD time unit. For 

example, if the terminal device reports, to the network device, that the terminal device supports 

the first information including the second bit part and the third bit part, the network device may 

consider that the terminal device supports performing frequency hopping by using two frequency 35 
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hopping patterns or two frequency hopping spacings, for example, supports frequency hopping in 

the SBFD time unit and in the non-SBFD time unit. The network device may configure the first 

frequency spacing set and the second frequency spacing set for the terminal device, and send the 

first information including the second bit part and the third bit part, so that the terminal device can 

determine the frequency hopping spacings in the SBFD time unit and the non-SBFD time unit 5 

based on the first frequency spacing set, the second frequency spacing set, and the first information. 

[00290] The capability e is similar to the capability d, and details are not described herein again. 

It may be understood that, when the terminal device supports the capability e, it may be considered 

that the terminal device supports frequency hopping in the SBFD time unit and in the non-SBFD 

time unit, and the resource positions of the first frequency resource in the SBFD time unit and the 10 

third frequency resource in the non-SBFD time unit are different. 

[00291] For the capability f, for example, if the terminal device supports parsing, for example, 

the first bit part defined in (3), (4), or (5), the terminal device may report, to the network device, 

that the terminal device supports determining the number of bits included in the first bit part based 

on the number of frequency units in the uplink subband. In this case, the network device may 15 

generate the first bit part based on the number of frequency units in the uplink subband. If the 

terminal device does not support the capability, the terminal device may report that the terminal 

device does not support the capability, or may not report that the terminal device supports the 

capability (where in this case, the network device may consider by default that the terminal device 

does not have the capability). Therefore, the network device does not generate the first bit part 20 

based on the number of frequency units in the uplink subband. 

[00292] It may be understood that the foregoing capabilities are examples for description. The 

terminal device may further report another frequency hopping-related capability to the network 

device. This is not particularly limited in this application. 

[00293] It may be understood that a manner in which the terminal device reports the capability 25 

in step S630 may be applied to a scenario of frequency hopping in the SBFD time unit and 

frequency hopping in the non-SBFD time unit provided in this embodiment of this application, 

and may be applied to a scenario in which no frequency hopping is performed or another frequency 

hopping manner is used. For example, in a manner in which frequency hopping is performed in 

the non-SBFD time unit and no frequency hopping is performed in the SBFD time unit (in this 30 

manner, the first information does not include the second bit part), the terminal device may report 

whether the terminal device supports the first information including the fourth bit part, or the 

terminal device may indicate whether the first information supports determining the number of 

bits included in the first bit part based on the number of frequency units in the uplink subband. 

This is not particularly limited in this application. 35 
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[00294] It may be understood that in step S610, the network device may generate and send the 

first information based on the capability of the terminal device. For example, the network device 

determines the following conditions. 

[00295] Condition 1: 

[00296] Subcondition 1: The first PUSCH is a PUSCH repetition type A or B, or a TBoMS 5 

PUSCH w/ or w/or repetition. 

[00297] Subcondition 2: A single slot PUSCH, a PUSCH repetition type A or B, and/or a 

TBoMS PUSCH w/ or w/or repetition are/is sent only in an SBFD time unit. 

[00298] Subcondition 3: A PUSCH repetition type A or B and/or a TBoMS PUSCH w/ or w/or 

repetition are/is sent across a non-SBFD time unit and an SBFD time unit. 10 

[00299] Condition 2: The terminal device reports any one of the capabilities a to d to the 

network device. 

[00300] If any one or more of the subcondition 1 to the subcondition 3 are satisfied, the 

condition 1 is considered to be satisfied. If both the condition 1 and the condition 2 are satisfied, 

the network device may generate and send the first information in the manner described in step 15 

S610. Details are not described herein again. 

[00301] In some implementations, the terminal device supports two or more frequency hopping 

manners. For example, the terminal device may support the following two frequency hopping 

manners. Manner 1: Frequency hopping is performed in the frequency hopping manner described 

in S610 (to be specific, frequency hopping is performed separately in the SBFD time unit and in 20 

the non-SBFD time unit). Manner 2: Frequency hopping is performed in the non-SBFD time unit, 

and frequency hopping is not performed in the SBFD time unit. It may be understood that, for 

different frequency hopping manners, the network device may use different manners of indicating 

the frequency hopping patterns. In this scenario, the network device may further indicate a specific 

manner in which the terminal device performs frequency hopping, or indicate how the terminal 25 

device parses the first information. 

[00302] It may be understood that the foregoing manner 1 and manner 2 are merely examples, 

and this is not particularly limited in this application. For example, the terminal device may further 

support frequency hopping in the SBFD time unit, and frequency hopping is not performed in the 

non-SBFD time unit. 30 

[00303] The network device may send third information to the terminal device. The third 

information may indicate a specific manner in which the terminal device performs frequency 

hopping, or indicate how the terminal device parses the first information. 

[00304] For example, the third information may indicate whether the first information includes 

one or more of the second bit part, the third bit part, or the fourth bit part. For example, the third 35 
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information indicates that the first information includes the second bit part, the third bit part, and 

(optionally) the fourth bit part, and the terminal device may determine, based on the third 

information, the frequency hopping manner in manner 1 indicated by the first information. In this 

case, the terminal device may consider, based on the third information, that the first bit part is 

generated based on the method shown in S610, or the third information may further indicate that 5 

the first bit part is generated based on the method shown in S610. This is not particularly limited 

in this application. 

[00305] For another example, the third information may indicate a specific frequency hopping 

manner (for example, the foregoing manner 1 or manner 2) in which the terminal device performs 

frequency hopping. For example, the third information uses one bit. When a value of the bit is 0, 10 

it indicates that the first information indicates a frequency hopping pattern corresponding to 

manner 1, to be specific, the first information includes the second bit part, the third bit part, and 

(optionally) the fourth bit part. When the value of the bit is 1, it indicates that the first information 

indicates a frequency hopping pattern corresponding to manner 2, to be specific, the first 

information does not include the third bit part or the fourth bit part. This is not particularly limited 15 

in this application. 

[00306] For still another example, the third information may indicate one or more of the first 

frequency spacing set, the second frequency spacing set, or the third frequency spacing set. For 

example, if the third information indicates the first frequency spacing set and the second frequency 

spacing set, the terminal device may learn that the first information includes the second bit part 20 

and the third bit part; and if the third information further indicates the third frequency spacing, the 

terminal device may learn that the first information further includes the fourth bit part. For another 

example, the third information indicates a new multi-slot PUSCH transmission manner in the 

SBFD time unit. In this manner, frequency resources in the SBFD time unit and in the non-SBFD 

time unit are different. In this case, the terminal device may learn that the first information further 25 

includes the fourth bit part. This is not particularly limited in this application. 

[00307] According to this technical solution, the terminal device may determine the resource 

position of the first frequency resource based on the first bit part, and determine the resource 

position of the second frequency resource based on the first bit part and the second bit part, to 

determine the frequency hopping pattern in the SBFD time unit. The terminal device may 30 

determine the resource position of the third frequency resource based on the first frequency 

resource, and determine the frequency hopping pattern in the non-SBFD time unit based on the 

resource position of the third frequency resource and the third bit part. In other words, the network 

device may use a limited number of bits to indicate two frequency hopping patterns, and the 

frequency spacing for frequency hopping in the SBFD time unit and the frequency spacing for 35 
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frequency hopping in the non-SBFD time unit may be indicated by using the second bit part and 

the third bit part respectively. This can improve flexibility of frequency hopping, and reduce bit 

consumption for indicating the frequency hopping patterns. 

[00308] The term "at least one of..." in this specification represents all or any combination of 

the listed items. For example, "at least one of A, B, and C" may represent the following six cases: 5 

Only A exists, only B exists, only C exists, both A and B exist, both B and C exist, and A, B, and 

C all exist. In this specification, "at least one" means one or more. "A plurality of" means two or 

more. 

[00309] It may be understood that, in embodiments of this application, "B corresponding to A" 

indicates that B is associated with A, and B may be determined based on A. However, it should be 10 

further understood that determining B based on A does not mean that B is determined based only 

on A. B may alternatively be determined based on A and/or other information. The terms "include", 

"have", and their variants all mean "include but are not limited to", unless otherwise specifically 

emphasized in another manner. 

[00310] It should be understood that, in various embodiments of this application, first, second, 15 

and various numbers are merely for differentiation for ease of description, and are not intended to 

limit the scope of embodiments of this application. For example, different information is 

differentiated. 

[00311] It may be understood that, in various embodiments of this application, an "indication" 

may include a direct indication and an indirect indication, or may include an explicit indication 20 

and an implicit indication. Information indicated by a piece of information (for example, the 

foregoing first information) is referred to as to-be-indicated information. In a specific 

implementation process, the to-be-indicated information may be indicated in a plurality of manners. 

For example, but not limited to, the to-be-indicated information such as the to-be-indicated 

information or an index of the to-be-indicated information, may be directly indicated. Alternatively, 25 

the to-be-indicated information may be indirectly indicated by indicating other information, and 

there is an association relationship between the other information and the to-be-indicated 

information. Alternatively, only a part of the to-be-indicated information may be indicated, and 

another part of the to-be-indicated information is known or pre-agreed on. For example, specific 

information may alternatively be indicated by using an arrangement sequence of each piece of 30 

information that is pre-agreed on (for example, stipulated in a protocol), to reduce indication 

overheads to some extent. 

[00312] It should be understood that, in various embodiments of this application, 

"preconfiguration" may be implemented by pre-storing corresponding code or a corresponding 

table in a device (for example, a first terminal device), or in another manner that may indicate 35 
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related information. A specific implementation of the "preconfiguration" is not limited in this 

application. 

[00313] It may be understood that "transmission" is mentioned in some of the foregoing 

embodiments, and unless otherwise specified, transmission includes receiving and/or sending. For 

example, transmitting a signal may include receiving a signal and/or sending a signal. 5 

[00314] It may be understood that, in embodiments of this application, interaction between the 

terminal device and the network device is mainly used as an example for description. This 

application is not limited thereto. The terminal device may be replaced with a receive end device, 

and the receive end device may be a terminal device or a network device. The network device may 

be replaced with a transmit end device, and the transmit end device may be a terminal device or a 10 

network device. For example, the "terminal device" may be replaced with a "first terminal device", 

and the "network device" may be replaced with a "second terminal device". 

[00315] It may be understood that the formulas used in embodiments of this application are 

merely examples for description and do not limit the protection scope of embodiments of this 

application. In a process of calculating the foregoing related parameters, calculation may be 15 

performed based on the foregoing formulas, or calculation may be performed based on variations 

of the foregoing formulas, or calculation may be performed in another manner, to satisfy 

calculation results of the formulas. 

[00316] It may be understood that some optional features in embodiments of this application 

may be independent of other features in some scenarios, or may be combined with other features 20 

in some scenarios. This is not limited. 

[00317] It may be understood that the solutions in embodiments of this application may be 

appropriately combined for use, and explanations or descriptions of terms in embodiments may be 

mutually referenced or explained in embodiments. This is not limited. 

[00318] It may be further understood that, in the foregoing method embodiments, the method 25 

and operation implemented by the terminal device may alternatively be implemented by a 

component (for example, a chip or a circuit) of the terminal device. In addition, the method and 

operation implemented by the network device may alternatively be implemented by a component 

(for example, a chip or a circuit) of the network device. This is not limited. 

[00319] In correspondence to the methods provided in the foregoing method embodiments, 30 

embodiments of this application further provide corresponding apparatuses. The apparatus 

includes corresponding modules configured to perform the foregoing method embodiments. The 

module may be software, hardware, or a combination of the software and the hardware. It may be 

understood that the technical features described in the method embodiments are also applicable to 

the following apparatus embodiments. 35 
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[00320] For example, FIG. 9 is a diagram of a communication apparatus 10 according to an 

embodiment of this application. The apparatus 10 includes a transceiver unit 11 and a processing 

unit 12. The transceiver unit 11 may be configured to implement a corresponding communication 

function. The transceiver unit 11 may also be referred to as a communication interface or a 

communication unit. The processing unit 12 may be configured to perform data or information 5 

processing. 

[00321] Optionally, the apparatus 10 further includes a storage unit. The storage unit may be 

configured to store instructions and/or data. The processing unit 12 may read the instructions 

and/or the data in the storage unit, to cause the apparatus to implement the foregoing method 

embodiments. 10 

[00322] In a possible design, the apparatus 10 may be configured to perform actions performed 

by the terminal device in the foregoing method embodiments. In this case, the apparatus 10 may 

be the terminal device or a component of the terminal device. The transceiver unit 11 is configured 

to perform sending and receiving-related operations on a terminal device side in the foregoing 

method embodiments. The processing unit 12 is configured to perform processing-related 15 

operations on a terminal device side in the foregoing method embodiments. 

[00323] In a first possible implementation, the transceiver unit 11 is configured to receive first 

information, where the first information includes a first bit part, a second bit part, and a third bit 

part, where the first bit part indicates a first frequency resource, the second bit part indicates a first 

frequency spacing between the first frequency resource and a second frequency resource, the third 20 

bit part indicates a second frequency spacing between a third frequency resource and a fourth 

frequency resource, the third frequency resource is determined based on the first frequency 

resource, and a sum of numbers of bits included in the first bit part, the second bit part, and the 

third bit part is less than or equal to a first threshold; and the processing unit 12 is configured to, 

based on the first information, send a first physical uplink shared channel PUSCH in a subband 25 

full duplex SBFD time unit in a frequency hopping manner on the first frequency resource and the 

second frequency resource, and send the first PUSCH in a non-SBFD time unit in a frequency 

hopping manner on the third frequency resource and the fourth frequency resource. 

[00324] The apparatus 10 may implement steps or procedures performed by the terminal device 

in the method embodiments according to embodiments of this application. The apparatus 10 may 30 

include units configured to perform the methods performed by the terminal device in the method 

embodiments according to embodiments of this application. A specific process in which the units 

perform the foregoing corresponding steps is described in detail in the foregoing method 

embodiments. For brevity, details are not described herein again. 

[00325] In another possible design, the apparatus 10 may be configured to perform actions 35 
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performed by the network device in the foregoing method embodiments. In this case, the apparatus 

10 may be the network device or a component of the network device. The transceiver unit 11 is 

configured to perform sending and receiving-related operations on a network device side in the 

foregoing method embodiments. The processing unit 12 is configured to perform processing-

related operations on a network device side in the foregoing method embodiments. 5 

[00326] In a first possible implementation, the processing unit 12 is configured to send first 

information, where the first information includes a first bit part, a second bit part, and a third bit 

part, where the first bit part indicates a first frequency resource, the second bit part indicates a first 

frequency spacing between the first frequency resource and a second frequency resource, the third 

bit part indicates a second frequency spacing between a third frequency resource and a fourth 10 

frequency resource, the third frequency resource is determined based on the first frequency 

resource, and a sum of numbers of bits included in the first bit part, the second bit part, and the 

third bit part is less than or equal to a first threshold; and the transceiver unit 11 is configured to 

receive a first physical uplink shared channel PUSCH in a subband full duplex SBFD time unit in 

a frequency hopping manner on the first frequency resource and the second frequency resource, 15 

and receive the first PUSCH in a non-SBFD time unit in a frequency hopping manner on the third 

frequency resource and the fourth frequency resource. 

[00327] The apparatus 10 may implement steps or procedures performed by the network device 

in the method embodiments according to embodiments of this application. The apparatus 10 may 

include units configured to perform the methods performed by the network device in the method 20 

embodiments according to embodiments of this application. A specific process in which the units 

perform the foregoing corresponding steps is described in detail in the foregoing method 

embodiments. For brevity, details are not described herein again. 

[00328] It should be understood that the apparatus 10 herein is embodied in a form of a 

functional unit. The term "unit" herein may be an application specific integrated circuit 25 

(application specific integrated circuit, ASIC), an electronic circuit, a processor configured to 

execute at least one software or firmware program (for example, a shared processor, a dedicated 

processor, or a packet processor), a memory, a combinational logic circuit, and/or another 

appropriate component supporting the described functions. In an optional example, a person 

skilled in the art may understand that the apparatus 10 may be specifically the terminal device in 30 

the foregoing embodiments, and may be configured to perform procedures and/or steps 

corresponding to the terminal device in the foregoing method embodiments; or the apparatus 10 

may be specifically the network device in the foregoing embodiments, and may be configured to 

perform procedures and/or steps corresponding to the network device in the foregoing method 

embodiments. To avoid repetition, details are not described herein again. 35 
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[00329] The apparatus 10 in each of the foregoing solutions has functions of implementing 

corresponding steps performed by the communication device (for example, the terminal device or 

the network device) in the foregoing methods. The functions may be implemented by hardware, 

or may be implemented by hardware executing corresponding software. The hardware or the 

software includes at least one module corresponding to the foregoing functions. For example, the 5 

transceiver unit may be replaced with a transceiver machine (where for example, a sending unit in 

the transceiver unit may be replaced with a transmitter machine, and a receiving unit in the 

transceiver unit may be replaced with a receiver machine), and another unit, for example, the 

processing unit, may be replaced with a processor, to respectively perform sending and receiving 

operations and processing-related operations in the method embodiments. 10 

[00330] In addition, the transceiver unit 11 may alternatively be a transceiver circuit (for 

example, may include a receiver circuit and a transmitter circuit), and the processing unit may be 

a processing circuit. 

[00331] It should be noted that the apparatus in FIG. 9 may be the device in the foregoing 

embodiments, or may be a chip or a chip system, for example, a system on chip (system on chip, 15 

SoC). The transceiver unit may be an input/output circuit or a communication interface. The 

processing unit is a processor, a microprocessor, or an integrated circuit that is integrated on the 

chip. This is not limited herein. 

[00332] For example, FIG. 10 is a diagram of another communication apparatus 20 according 

to an embodiment of this application. The apparatus 20 includes a processor 21, and the processor 20 

21 is coupled to a memory 22. Optionally, the apparatus 20 further includes the memory 22. The 

memory 22 is configured to store a computer program or instructions and/or data. The processor 

21 is configured to execute the computer program or the instructions stored in the memory 22, or 

read the data stored in the memory 22, to perform the method in the foregoing method 

embodiments. 25 

[00333] Optionally, there is at least one processor 21. 

[00334] Optionally, there is at least one memory 22. 

[00335] Optionally, the memory 22 and the processor 21 are integrated together or disposed 

separately. 

[00336] Optionally, as shown in FIG. 10, the apparatus 20 further includes a transceiver 23, and 30 

the transceiver 23 is configured to receive and/or send a signal. For example, the processor 21 is 

configured to control the transceiver 23 to receive and/or send a signal. 

[00337] In a solution, the apparatus 20 is configured to implement operations performed by the 

terminal device in the foregoing method embodiments. 

[00338] For example, the processor 21 is configured to execute the computer program or the 35 
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instructions stored in the memory 22, to implement related operations performed by the terminal 

device in the foregoing method embodiments, for example, the method performed by the terminal 

device in the embodiment shown in FIG. 3. 

[00339] In another solution, the apparatus 20 is configured to implement operations performed 

by the network device in the foregoing method embodiments. 5 

[00340] For example, the processor 21 is configured to execute the computer program or 

instructions stored in the memory 22, to implement related operations performed by the network 

device in the foregoing method embodiments, for example, the method performed by the network 

device in the embodiment shown in FIG. 3. 

[00341] It should be understood that the processor mentioned in embodiments of this 10 

application may be a central processing unit (central processing unit, CPU), or may be another 

general-purpose processor, a digital signal processor (digital signal processor, DSP), an application 

specific integrated circuit (application specific integrated circuit, ASIC), a field programmable 

gate array (field programmable gate array, FPGA) or another programmable logic device, a 

discrete gate or a transistor logic device, a discrete hardware component, or the like. The general-15 

purpose processor may be a microprocessor, or the processor may be any conventional processor 

or the like. 

[00342] It should be further understood that the memory mentioned in embodiments of this 

application may be a volatile memory and/or a non-volatile memory. The nonvolatile memory may 

be a read-only memory (read-only memory, ROM), a programmable read-only memory 20 

(programmable ROM, PROM), an erasable programmable read-only memory (erasable PROM, 

EPROM), an electrically erasable programmable read-only memory (electrically EPROM, 

EEPROM), or a flash memory. The volatile memory may be a random access memory (random 

access memory, RAM). For example, the RAM may be used as an external cache. By way of 

example but not limitation, the RAM includes the following forms: a static random access memory 25 

(static RAM, SRAM), a dynamic random access memory (dynamic RAM, DRAM), a synchronous 

dynamic random access memory (synchronous DRAM, SDRAM), a double data rate synchronous 

dynamic random access memory (double data rate SDRAM, DDR SDRAM), an enhanced 

synchronous dynamic random access memory (enhanced SDRAM, ESDRAM), a synchlink 

dynamic random access memory (synchlink DRAM, SLDRAM), and a direct rambus random 30 

access memory (direct rambus RAM, DR RAM). 

[00343] It should be noted that, when the processor is a general-purpose processor, a DSP, an 

ASIC, an FPGA or another programmable logic device, a discrete gate or a transistor logic device, 

or a discrete hardware component, a memory (storage module) may be integrated into the processor. 

[00344] It should be further noted that the memory described herein is intended to include, but 35 
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is not limited to, these and any other appropriate type of memory. 

[00345] For example, FIG. 11 is a diagram of a chip system 30 according to an embodiment of 

this application. The chip system 30 (also referred to as a processing system) includes a logic 

circuit 31 and an input/output interface (input/output interface) 32. 

[00346] The logic circuit 31 may be a processing circuit in the chip system 30. The logic circuit 5 

31 may be coupled and connected to a storage unit, and invoke instructions in the storage unit, to 

cause the chip system 30 to implement the methods and functions in embodiments of this 

application. The input/output interface 32 may be an input/output circuit in the chip system 30, 

and outputs information processed by the chip system 30, or inputs to-be-processed data or 

signaling information to the chip system 30 for processing. 10 

[00347] Specifically, for example, if the chip system 30 is installed in a terminal device, the 

logic circuit 31 is coupled to the input/output interface 32, and the input/output interface 32 may 

input a wake-up signal to the logic circuit 31 for processing. 

[00348] In a solution, the chip system 30 is configured to implement operations performed by 

the terminal device in the foregoing method embodiments. 15 

[00349] For example, the logic circuit 31 is configured to implement processing-related 

operations performed by the terminal device in the foregoing method embodiments, for example, 

a processing-related operation performed by the terminal device in the embodiment shown in FIG. 

3. The input/output interface 32 is configured to implement sending and/or receiving-related 

operations performed by the terminal device in the foregoing method embodiments, for example, 20 

a sending and/or receiving-related operation performed by the terminal device in the embodiment 

shown in FIG. 3. 

[00350] In another solution, the chip system 30 is configured to implement operations 

performed by the network device in the foregoing method embodiments. 

[00351] For example, the logic circuit 31 is configured to implement processing-related 25 

operations performed by the network device in the foregoing method embodiments, for example, 

a processing-related operation performed by the network device in the embodiment shown in FIG. 

3. The input/output interface 32 is configured to implement sending and/or receiving-related 

operations performed by the network device in the foregoing method embodiments, for example, 

a sending and/or receiving-related operation performed by the network device in the embodiment 30 

shown in FIG. 3. 

[00352] An embodiment of this application further provides a computer-readable storage 

medium. The computer-readable storage medium stores computer instructions for implementing 

the method performed by a device in the foregoing method embodiments. 

[00353] For example, when the computer program is executed by a computer, the computer is 35 
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caused to implement the method performed by the terminal device in the foregoing method 

embodiments. 

[00354] For another example, when the computer program is executed by a computer, the 

computer is caused to implement the method performed by the network device in the foregoing 

method embodiments. 5 

[00355] An embodiment of this application further provides a computer program product, 

including instructions. When the instructions are executed by a computer, the method performed 

by the terminal device or the network device in the foregoing method embodiments is implemented. 

[00356] An embodiment of this application further provides a communication system. The 

communication system includes the terminal device and the network device in the foregoing 10 

embodiments. 

[00357] For explanations and beneficial effects of related content in any one of the apparatuses 

provided above, refer to the corresponding method embodiment provided above. Details are not 

described herein again. 

[00358] In the several embodiments provided in this application, it should be understood that 15 

the disclosed apparatus and method may be implemented in other manners. For example, the 

apparatus embodiments described above are merely examples. For example, division into the units 

is merely logical function division, and another division manner may be used in an actual 

implementation. For example, at least two units or components may be combined or integrated 

into another system, or some features may be omitted or not performed. In addition, the displayed 20 

or discussed mutual couplings or direct couplings or communication connections may be 

implemented through some interfaces. The indirect couplings or communication connections 

between the apparatuses or units may be implemented in electronic, mechanical, or other forms. 

[00359] All or a part of the foregoing embodiments may be implemented by using software, 

hardware, firmware, or any combination thereof. When software is used to implement the 25 

embodiments, all or a part of the embodiments may be implemented in a form of a computer 

program product. The computer program product includes at least one computer instruction. When 

the computer program instructions are loaded and executed on the computer, the procedure or 

functions according to embodiments of this application are all or partially generated. The computer 

may be a general-purpose computer, a dedicated computer, a computer network, or another 30 

programmable apparatus. For example, the computer may be a personal computer, a server, a 

network device, or the like. 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 35 
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in a wired (for example, a coaxial cable, an optical fiber, or a 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, for example, 

a server or a data center, integrating at least one usable medium. The usable medium may be a 

magnetic medium (for example, a floppy disk, a hard disk drive, or a magnetic tape), an optical 5 

medium (for example, a DVD), a semiconductor medium (for example, a solid-state drive (solid-

state drive, SSD)), or the like. For example, the foregoing usable medium may include but is not 

limited to any medium that can store program code, for example, a USB flash drive, a removable 

hard disk drive, a read-only memory (read-only memory, ROM), a random access memory 

(random access memory, RAM), a magnetic disk, or an optical disc. 10 

[00360] The foregoing descriptions are merely specific implementations of this application, but 

are not intended to limit the protection scope of this application. Any variation or replacement 

readily figured out by a person skilled in the art within the technical scope disclosed in this 

application shall fall within the protection scope of this application. Therefore, the protection scope 

of this application shall be subject to the protection scope of the claims. 15 
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CLAIMS 

1. A communication method, wherein the method comprises: 

receiving first information, wherein the first information comprises a first bit part, a second 

bit part, and a third bit part, wherein the first bit part indicates a first frequency resource, the second 

bit part indicates a first frequency spacing between the first frequency resource and a second 5 

frequency resource, the third bit part indicates a second frequency spacing between a third 

frequency resource and a fourth frequency resource, the third frequency resource is determined 

based on the first frequency resource, and a sum of numbers of bits comprised in the first bit part, 

the second bit part, and the third bit part is less than or equal to a first threshold; and

based on the first information, sending a first physical uplink shared channel PUSCH in a 10 

subband full duplex SBFD time unit in a frequency hopping manner on the first frequency resource 

and the second frequency resource, and sending the first PUSCH in a non-SBFD time unit in a 

frequency hopping manner on the third frequency resource and the fourth frequency resource. 

2. The method according to claim 1, wherein the first threshold is determined based on a 

number of frequency units in an uplink bandwidth part BWP, and the third frequency resource and 15 

the fourth frequency resource are frequency resources in the uplink BWP. 

3. The method according to claim 1 or 2, wherein the first threshold L satisfies: 

L = ⌈𝑙𝑜𝑔2(𝑁𝑈𝐿,𝐵𝑊𝑃(𝑁𝑈𝐿,𝐵𝑊𝑃 + 1) 2⁄ )⌉, wherein 

𝑁𝑈𝐿,𝐵𝑊𝑃  represents the number of frequency units in the uplink BWP, ⌈ ⌉  represents 

rounding up, and the third frequency resource and the fourth frequency resource are frequency 20 

resources in the uplink BWP. 

4. The method according to any one of claims 1 to 3, wherein the first information further 

comprises a fourth bit part, and the fourth bit part indicates a third frequency spacing between the 

first frequency resource and the third frequency resource. 

5. The method according to claim 4, wherein a sum of numbers of bits comprised in the first 25 

bit part, the second bit part, the third bit part, and the fourth bit part is less than or equal to the first 

threshold. 

6. The method according to any one of claims 1 to 5, wherein a sum of the number of bits 

comprised in the first bit part and the number of bits comprised in the second bit part is determined 

based on a number of frequency units in an uplink subband, and the first frequency resource and 30 

the second frequency resource are frequency resources in the uplink subband. 

7. The method according to any one of claims 1 to 6, wherein the sum of the number N1 of 

bits comprised in the first bit part and the number N2 of bits comprised in the second bit part 

satisfies: 
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𝑁1 + 𝑁2 = ⌈𝑙𝑜𝑔2(𝑁𝑈𝐿,𝑠𝑢𝑏𝑏𝑎𝑛𝑑(𝑁𝑈𝐿,𝑠𝑢𝑏𝑏𝑎𝑛𝑑 + 1) 2⁄ )⌉, wherein 

𝑁𝑈𝐿,𝑠𝑢𝑏𝑏𝑎𝑛𝑑 represents the number of frequency units in the uplink subband, ⌈ ⌉ represents 

rounding up, and the first frequency resource and the second frequency resource are frequency 

resources in the uplink subband. 

8. The method according to any one of claims 1 to 7, wherein the first bit part indicates a start 5 

frequency unit in the first frequency resource and a number of frequency units in the first frequency 

resource. 

9. The method according to any one of claims 1 to 8, wherein the first frequency resource, 

the second frequency resource, the third frequency resource, and the fourth frequency resource 

have a same number of frequency units. 10 

10. The method according to any one of claims 1 to 9, wherein the method further comprises: 

sending second information, wherein the second information is used for determining that a 

terminal device can support at least one of the following capabilities: 

supporting the first information comprising the second bit part;

supporting the first information comprising the third bit part;15 

supporting the first information comprising the fourth bit part, wherein the fourth bit part 

indicates the third frequency spacing between the first frequency resource and the third frequency 

resource;

supporting the first information comprising the second bit part and the third bit part;

supporting the first information comprising the second bit part, the third bit part, and the 20 

fourth bit part; and

supporting determining the number of bits comprised in the first bit part based on the number 

of frequency units in the uplink subband. 

11. A communication method, wherein the method comprises: 

sending first information, wherein the first information comprises a first bit part, a second bit 25 

part, and a third bit part, wherein the first bit part indicates a first frequency resource, the second 

bit part indicates a first frequency spacing between the first frequency resource and a second 

frequency resource, the third bit part indicates a second frequency spacing between a third 

frequency resource and a fourth frequency resource, the third frequency resource is determined 

based on the first frequency resource, and a sum of numbers of bits comprised in the first bit part, 30 

the second bit part, and the third bit part is less than or equal to a first threshold; and

receiving a first physical uplink shared channel PUSCH in a subband full duplex SBFD time 

unit in a frequency hopping manner on the first frequency resource and the second frequency 

resource, and receiving the first PUSCH in a non-SBFD time unit in a frequency hopping manner 

on the third frequency resource and the fourth frequency resource. 35 
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12. The method according to claim 11, wherein the first threshold is determined based on a 

number of frequency units in an uplink bandwidth part BWP, and the third frequency resource and 

the fourth frequency resource are frequency resources in the uplink BWP. 

13. The method according to claim 11 or 12, wherein the first threshold L satisfies: 

L = ⌈𝑙𝑜𝑔2(𝑁𝑈𝐿,𝐵𝑊𝑃(𝑁𝑈𝐿,𝐵𝑊𝑃 + 1) 2⁄ )⌉, wherein 5 

𝑁𝑈𝐿,𝐵𝑊𝑃  represents the number of frequency units in the uplink BWP, ⌈ ⌉  represents 

rounding up, and the third frequency resource and the fourth frequency resource are frequency 

resources in the uplink BWP. 

14. The method according to any one of claims 11 to 13, wherein the first information further 

comprises a fourth bit part, and the fourth bit part indicates a third frequency spacing between the 10 

first frequency resource and the third frequency resource. 

15. The method according to claim 14, wherein a sum of numbers of bits comprised in the 

first bit part, the second bit part, the third bit part, and the fourth bit part is less than or equal to the 

first threshold. 

16. The method according to any one of claims 11 to 15, wherein a sum of the number of bits 15 

comprised in the first bit part and the number of bits comprised in the second bit part is determined 

based on a number of frequency units in an uplink subband, and the first frequency resource and 

the second frequency resource are frequency resources in the uplink subband. 

17. The method according to any one of claims 11 to 16, wherein the number N1 of bits 

comprised in the first bit part and the number N2 of bits comprised in the second bit part satisfies: 20 

𝑁1 + 𝑁2 = ⌈𝑙𝑜𝑔2(𝑁𝑈𝐿,𝑠𝑢𝑏𝑏𝑎𝑛𝑑(𝑁𝑈𝐿,𝑠𝑢𝑏𝑏𝑎𝑛𝑑 + 1) 2⁄ )⌉, wherein 

𝑁𝑈𝐿,𝑠𝑢𝑏𝑏𝑎𝑛𝑑 represents the number of frequency units in the uplink subband, ⌈ ⌉ represents 

rounding up, and the first frequency resource and the second frequency resource are frequency 

resources in the uplink subband. 

18. The method according to any one of claims 11 to 17, wherein the first bit part indicates a 25 

start frequency unit in the first frequency resource and a number of frequency units in the first 

frequency resource. 

19. The method according to any one of claims 11 to 18, wherein the first frequency resource, 

the second frequency resource, the third frequency resource, and the fourth frequency resource 

have a same number of frequency units. 30 

20. The method according to any one of claims 11 to 19, wherein the method further 

comprises: 

receiving second information, wherein the second information is used for determining that a 

terminal device can support at least one of the following capabilities: 

supporting the first information comprising the second bit part;35 
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supporting the first information comprising the third bit part;

supporting the first information comprising the fourth bit part, wherein the fourth bit part 

indicates the third frequency spacing between the first frequency resource and the third frequency 

resource;

supporting the first information comprising the second bit part and the third bit part;5 

supporting the first information comprising the second bit part, the third bit part, and the 

fourth bit part; and

supporting determining the number of bits comprised in the first bit part based on the number 

of frequency units in the uplink subband. 

21. A communication apparatus, wherein the apparatus comprises a transceiver unit and a 10 

processing unit, wherein 

the transceiver unit is configured to receive first information, wherein the first information 

comprises a first bit part, a second bit part, and a third bit part, wherein the first bit part indicates 

a first frequency resource, the second bit part indicates a first frequency spacing between the first 

frequency resource and a second frequency resource, the third bit part indicates a second frequency 15 

spacing between a third frequency resource and a fourth frequency resource, the third frequency 

resource is determined based on the first frequency resource, and a sum of numbers of bits 

comprised in the first bit part, the second bit part, and the third bit part is less than or equal to a 

first threshold; and

the processing unit is configured to, based on the first information, send a first physical uplink 20 

shared channel PUSCH in a subband full duplex SBFD time unit in a frequency hopping manner 

on the first frequency resource and the second frequency resource, and send the first PUSCH in a 

non-SBFD time unit in a frequency hopping manner on the third frequency resource and the fourth 

frequency resource. 

22. A communication apparatus, wherein the apparatus comprises a transceiver unit and a 25 

processing unit, wherein 

the transceiver unit is configured to send first information, wherein the first information 

comprises a first bit part, a second bit part, and a third bit part, wherein the first bit part indicates 

a first frequency resource, the second bit part indicates a first frequency spacing between the first 

frequency resource and a second frequency resource, the third bit part indicates a second frequency 30 

spacing between a third frequency resource and a fourth frequency resource, the third frequency 

resource is determined based on the first frequency resource, and a sum of numbers of bits 

comprised in the first bit part, the second bit part, and the third bit part is less than or equal to a 

first threshold; and

the processing unit is configured to receive a first physical uplink shared channel PUSCH in 35 
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a subband full duplex SBFD time unit in a frequency hopping manner on the first frequency 

resource and the second frequency resource, and receiving the first PUSCH in a non-SBFD time 

unit in a frequency hopping manner on the third frequency resource and the fourth frequency 

resource. 

23. A communication apparatus, comprising a module or a unit configured to perform the 5 

method according to any one of claims 1 to 10, or comprising a module or a unit configured to 

perform the method according to any one of claims 11 to 20. 

24. A computer-readable storage medium, wherein the computer-readable storage medium 

stores a computer program, and when the computer program is run on a computer, the computer is 

caused to perform the method according to any one of claims 1 to 10, or the computer is caused to 10 

perform the method according to any one of claims 11 to 20. 

25. A chip, comprising a processor, wherein the processor is coupled to a memory, the 

memory is configured to store a computer program, and the processor is configured to execute the 

computer program stored in the memory to implement the method according to any one of claims 

1 to 10, or the processor is configured to execute the computer program stored in the memory to 15 

implement the method according to any one of claims 11 to 20. 

26. A communication apparatus, comprising a processor, configured to execute a computer 

program stored in a memory, to cause the apparatus to perform the method according to any one 

of claims 1 to 10, or cause the apparatus to perform the method according to any one of claims 11 

to 20. 20 

27. The apparatus according to claim 26, wherein the apparatus further comprises the memory. 


