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WIRELESS SENSING METHOD AND APPARATUS 

[0001] This application claims priority to Chinese Patent Application No. 202110691276.9, 

filed with the China National Intellectual Property Administration on June 22, 2021 and entitled 

"WIRELESS SENSING METHOD AND APPARATUS", which is incorporated herein by 

reference in its entirety. 5 

[0002]

TECHNICAL FIELD 

[0003] This application relates to the field of communication technologies, and in particular, 

to a wireless sensing method and an apparatus. 

BACKGROUND 10 

[0004] In a wireless sensing technology, a change of a wireless signal in a propagation process 

is analyzed to obtain characteristics of signal propagation space, to implement scenario sensing, 

for example, ranging, speed testing, and positioning. A main function of a wireless communication 

system is to exchange information between a transmitter and a receiver. A basic principle of the 

wireless communication system is that a specific waveform signal transmitted by the transmitter 15 

is received by the receiver through a radio channel, and the signal transmitted by the transmitter is 

demodulated after being signal-processed. The wireless communication and the wireless sensing 

technology are combined to sense a surrounding environment while implementing communication. 

[0005] New radio (new radio, NR) defines reference signals that can be used for ranging and 

positioning, such as a positioning reference signal (positioning reference signal, PRS) and a 20 

channel sounding reference signal (sounding reference signal, SRS). A signal transmission delay 

is estimated by calculating a value of correlation between an original signal and a received signal. 

Existing signal designs such as the PRS and the SRS have problems such as inflexible resource 

configuration. 

SUMMARY 25 

[0006] Embodiments of this application provide a wireless sensing method and an apparatus, 

which can alleviate a problem of inflexible resource allocation while meeting a sensing 
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requirement. 

[0007] According to a first aspect, an embodiment of this application provides a wireless 

sensing method. The method includes: A first communication apparatus receives, based on a first 

transmission parameter set and a second transmission parameter set respectively, a first signal and 

a second signal that are sent by a second communication apparatus, where the first transmission 5 

parameter set corresponds to the first signal, at least one parameter in the first transmission 

parameter set meets a first condition, and the first condition is related to a targeted ranging 

coverage; and the second transmission parameter set corresponds to the second signal, at least one 

parameter in the second transmission parameter set meets a second condition, and the second 

condition is related to targeted sensing precision; and the first communication apparatus performs 10 

sensing based on the first signal and the second signal, to obtain a sensing result. 

[0008] In the foregoing method, the at least one parameter in the first transmission parameter 

set corresponding to the first signal meets the first condition related to the targeted ranging 

coverage, and the at least one parameter in the second transmission parameter set corresponding 

to the second signal meets the second condition related to the targeted ranging precision. Different 15 

transmission parameter sets may be used for different sensing requirements, to implement flexible 

configuration of transmission resources. 

[0009] In a possible implementation, the performing sensing based on the first signal and the 

second signal, to obtain a sensing result includes: performing sensing based on the first signal to 

obtain a first result, performing sensing based on the second signal to obtain a second result, and 20 

determining the sensing result based on the first result and the second result. 

[0010] Optionally, the sensing result may be determined based on a difference between the 

first result and the second result. For example, differences between a measurement value of the 

first result and a plurality of measurement values of the second result are separately calculated to 

obtain a plurality of differences, and a measurement value, corresponding to a difference whose 25 

absolute value is minimum, of the second result is selected as the sensing result based on the 

plurality of differences. 

[0011] In the foregoing possible implementation, the first result corresponding to the first 

signal may meet the targeted ranging coverage. This can ensure that there is no ranging ambiguity 

in a large coverage. The second result corresponding to the second signal may meet the targeted 30 

ranging precision, but there may be ranging ambiguity. In other words, there may be a plurality of 

measurement values for the second result. A measurement value closest to an actual value may be 

selected as the sensing result from the plurality of measurement values of the second result based 

on the first result, so that ranging precision can be improved while ensuring that there is no ranging 

ambiguity. 35 
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[0012] In a possible implementation, the first communication apparatus receives first 

configuration information. The first configuration information indicates a result of signal 

configuration performed based on the first transmission parameter set and the second transmission 

parameter set. In this implementation, the first communication apparatus successfully receives the 

first signal and the second signal based on a configuration result. 5 

[0013] In a possible implementation, the first communication apparatus receives a first 

configuration request, performs signal configuration in response to the first configuration request, 

and sends second configuration information. The first configuration request includes information 

about the first transmission parameter set and information about the second transmission parameter 

set. The second configuration information indicates a result of signal configuration performed 10 

based on the first transmission parameter set and the second transmission parameter set. In this 

implementation, the first signal and the second signal are successfully transmitted and received 

between the second communication apparatus and the first communication apparatus based on the 

result of signal configuration. 

[0014] In a possible implementation, the first communication apparatus sends a second 15 

configuration request, so that the second communication apparatus performs signal configuration 

in response to the second configuration request; and receives third configuration information sent 

by the second communication apparatus. The second configuration request includes information 

about the first transmission parameter set and information about the second transmission parameter 

set. The third configuration information indicates a result of signal configuration performed based 20 

on the first transmission parameter set and the second transmission parameter set. In this 

implementation, the first communication apparatus successfully receives the first signal and the 

second signal based on the configuration result indicated by the third configuration information. 

[0015] In a possible implementation, the first communication apparatus determines the first 

transmission parameter set and the second transmission parameter set, performs signal 25 

configuration based on the first transmission parameter set and the second transmission parameter 

set, and sends fourth configuration information, where the fourth configuration information 

indicates a result of signal configuration performed based on the first transmission parameter set 

and the second transmission parameter set. In this implementation, the first signal and the second 

signal are successfully transmitted and received between the second communication apparatus and 30 

the first communication apparatus based on the result of signal configuration. 

[0016] According to a second aspect, an embodiment of this application provides a wireless 

sensing method. The method includes: A second communication apparatus obtains a first 

transmission parameter set and a second transmission parameter set, where the first transmission 

parameter set corresponds to a first signal, at least one parameter in the first transmission parameter 35 
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set meets a first condition, and the first condition is related to a targeted ranging coverage; and the 

second transmission parameter set corresponds to a second signal, at least one parameter in the 

second transmission parameter set meets a second condition, and the second condition is related 

to targeted sensing precision; and the second communication apparatus sends the first signal and 

the second signal to a first communication apparatus based on the first transmission parameter set 5 

and the second transmission parameter set, where the first signal and the second signal are used 

for sensing. 

[0017] In a possible implementation, the second communication apparatus sends first 

configuration information, where the first configuration information indicates a result of signal 

configuration performed based on the first transmission parameter set and the second transmission 10 

parameter set. In this implementation, the first signal and the second signal are successfully 

transmitted and received between the second communication apparatus and the first 

communication apparatus based on the result of signal configuration. 

[0018] In a possible implementation, the second communication apparatus sends a first 

configuration request, so that the first communication apparatus performs signal configuration in 15 

response to the first configuration request; and receives second configuration information sent by 

the first communication apparatus. The first configuration request includes information about the 

first transmission parameter set and information about the second transmission parameter set. The 

second configuration information indicates a result of signal configuration performed based on the 

first transmission parameter set and the second transmission parameter set. In this implementation, 20 

the first signal and the second signal are successfully transmitted and received between the second 

communication apparatus and the first communication apparatus based on the result of signal 

configuration. 

[0019] In a possible implementation, the second communication apparatus receives a second 

configuration request, performs signal configuration in response to the second configuration 25 

request, and sends third configuration information. The second configuration request includes 

information about the first transmission parameter set and information about the second 

transmission parameter set. The third configuration information indicates a result of signal 

configuration performed based on the first transmission parameter set and the second transmission 

parameter set. In this implementation, the first signal and the second signal are successfully 30 

transmitted and received between the second communication apparatus and the first 

communication apparatus based on the result of signal configuration. 

[0020] In a possible implementation, the second communication apparatus receives fourth 

configuration information, where the fourth configuration information indicates a result of signal 

configuration performed based on the first transmission parameter set and the second transmission 35 
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parameter set. In this implementation, the first signal and the second signal are successfully 

transmitted and received between the second communication apparatus and the first 

communication apparatus based on the result of signal configuration. 

[0021] According to a third aspect, an embodiment of this application further provides a 

communication apparatus. The communication apparatus may be a first communication apparatus 5 

applied to the first aspect. The communication apparatus may be a terminal device or a network 

device, may be an apparatus (for example, a chip, a chip system, or a circuit) in the terminal device 

or the network device, or may be an apparatus that can be matched with the terminal device or the 

network device. 

[0022] In a possible implementation, the communication apparatus may include modules or 10 

units that are in one-to-one correspondence with the methods/operations/steps/actions described 

in the first aspect. The modules or units may be implemented by a hardware circuit, software, or a 

combination of a hardware circuit and software. 

[0023] In a possible implementation, the communication apparatus may include a processing 

unit and a transceiver unit. The processing unit is configured to invoke the transceiver unit to 15 

perform receiving and/or sending functions. For example, the transceiver unit is configured to 

receive, based on a first transmission parameter set and a second transmission parameter set 

respectively, a first signal and a second signal that are sent by a second communication apparatus. 

The processing unit is configured to perform sensing based on the first signal and the second signal, 

to obtain a sensing result. The first transmission parameter set corresponds to the first signal, the 20 

first transmission parameter set includes a first subcarrier quantity corresponding to the first signal, 

the second transmission parameter set corresponds to the second signal, the second transmission 

parameter set includes a second subcarrier quantity corresponding to the second signal, and the 

second subcarrier quantity is less than the first subcarrier quantity. The first transmission parameter 

set is determined based on a targeted ranging coverage, and the second transmission parameter set 25 

is determined based on targeted sensing precision. 

[0024] In a possible implementation, the processing unit is specifically configured to: perform 

sensing based on the first signal to obtain a first result, perform sensing based on the second signal 

to obtain a second result, and determine the sensing result based on the first result and the second 

result. 30 

[0025] Optionally, the transceiver unit is further configured to receive first configuration 

information. The first configuration information indicates a result of signal configuration 

performed based on the first transmission parameter set and the second transmission parameter set. 

[0026] Optionally, the transceiver unit is further configured to receive a first configuration 

request. The processing unit is further configured to perform signal configuration in response to 35 
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the first configuration request. The transceiver unit is further configured to send second 

configuration information. The first configuration request includes information about the first 

transmission parameter set and information about the second transmission parameter set. The 

second configuration information indicates a result of signal configuration performed based on the 

first transmission parameter set and the second transmission parameter set. 5 

[0027] Optionally, the transceiver unit is further configured to: send a second configuration 

request, so that the second communication apparatus performs signal configuration in response to 

the second configuration request; and receive third configuration information sent by the second 

communication apparatus. The second configuration request includes information about the first 

transmission parameter set and information about the second transmission parameter set. The third 10 

configuration information indicates a result of signal configuration performed based on the first 

transmission parameter set and the second transmission parameter set. 

[0028] Optionally, the transceiver unit is configured to send fourth configuration information, 

where the fourth configuration information indicates a result of signal configuration performed 

based on the first transmission parameter set and the second transmission parameter set. 15 

[0029] In a possible implementation, the processing unit is a processor, and the transceiver 

unit is a transceiver. 

[0030] In another possible implementation, the communication apparatus may include a 

receiving unit and a sensing unit. The receiving unit is configured to receive, based on a first 

transmission parameter set and a second transmission parameter set respectively, a first signal and 20 

a second signal that are sent by a second communication apparatus. The sensing unit is configured 

to perform sensing based on the first signal and the second signal, to obtain a sensing result. The 

first transmission parameter set corresponds to the first signal, at least one parameter in the first 

transmission parameter set meets a first condition, and the first condition is related to a targeted 

ranging coverage; and the second transmission parameter set corresponds to the second signal, at 25 

least one parameter in the second transmission parameter set meets a second condition, and the 

second condition is related to targeted sensing precision. 

[0031] In a possible implementation, the sensing unit is specifically configured to: perform 

sensing based on the first signal to obtain a first result, perform sensing based on the second signal 

to obtain a second result, and determine the sensing result based on the first result and the second 30 

result. 

[0032] Optionally, the receiving unit is further configured to receive first configuration 

information. The first configuration information indicates a result of signal configuration 

performed based on the first transmission parameter set and the second transmission parameter set. 

[0033] Optionally, the communication apparatus further includes a sending unit and a 35 
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configuration unit. The receiving unit is further configured to receive a first configuration request. 

The configuration unit is configured to perform signal configuration in response to the first 

configuration request. The sending unit is configured to send second configuration information. 

The first configuration request includes information about the first transmission parameter set and 

information about the second transmission parameter set. The second configuration information 5 

indicates a result of signal configuration performed based on the first transmission parameter set 

and the second transmission parameter set. 

[0034] Optionally, the communication apparatus further includes a sending unit. The sending 

unit is configured to send a second configuration request, so that the second communication 

apparatus performs signal configuration in response to the second configuration request. The 10 

receiving unit is further configured to receive third configuration information sent by the second 

communication apparatus. The second configuration request includes information about the first 

transmission parameter set and information about the second transmission parameter set. The third 

configuration information indicates a result of signal configuration performed based on the first 

transmission parameter set and the second transmission parameter set. 15 

[0035] Optionally, the communication apparatus further includes a sending unit. The sending 

unit is configured to send fourth configuration information, where the fourth configuration 

information indicates a result of signal configuration performed based on the first transmission 

parameter set and the second transmission parameter set. 

[0036] For beneficial effects of the communication apparatus in the third aspect and the 20 

possible implementations of the third aspect, refer to the first aspect and the possible 

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

[0037] According to a fourth aspect, an embodiment of this application further provides a 

communication apparatus. The communication apparatus may be a second communication 

apparatus applied to the second aspect. The communication apparatus may be a terminal device or 25 

a network device, may be an apparatus (for example, a chip, a chip system, or a circuit) in the 

terminal device or the network device, or may be an apparatus that can be matched with the 

terminal device or the network device. 

[0038] In a possible implementation, the communication apparatus may include modules or 

units that are in one-to-one correspondence with the methods/operations/steps/actions described 30 

in the first aspect. The modules or units may be implemented by a hardware circuit, software, or a 

combination of a hardware circuit and software. 

[0039] In a possible implementation, the communication apparatus may include a processing 

unit and a transceiver unit. The processing unit is configured to invoke the transceiver unit to 

perform receiving and/or sending functions. For example, the processing unit is configured to 35 
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obtain a first transmission parameter set and a second transmission parameter set, where the first 

transmission parameter set corresponds to a first signal, at least one parameter in the first 

transmission parameter set meets a first condition, and the first condition is related to a targeted 

ranging coverage; and the second transmission parameter set corresponds to a second signal, at 

least one parameter in the second transmission parameter set meets a second condition, and the 5 

second condition is related to targeted sensing precision. The transceiver unit is configured to send 

the first signal and the second signal based on the first transmission parameter set and the second 

transmission parameter set, where the first signal and the second signal are used for sensing. 

[0040] Optionally, the transceiver unit is further configured to send first configuration 

information, where the first configuration information indicates a result of signal configuration 10 

performed based on the first transmission parameter set and the second transmission parameter set. 

[0041] Optionally, the transceiver unit is further configured to: send a first configuration 

request, so that the first communication apparatus performs signal configuration in response to the 

first configuration request; and receive second configuration information sent by the first 

communication apparatus. The first configuration request includes information about the first 15 

transmission parameter set and information about the second transmission parameter set. The 

second configuration information indicates a result of signal configuration performed based on the 

first transmission parameter set and the second transmission parameter set. 

[0042] Optionally, the transceiver unit is further configured to receive a second configuration 

request, the processing unit is further configured to perform signal configuration in response to the 20 

second configuration request, and the transceiver unit is further configured to send third 

configuration information. The second configuration request includes information about the first 

transmission parameter set and information about the second transmission parameter set. The third 

configuration information indicates a result of signal configuration performed based on the first 

transmission parameter set and the second transmission parameter set. 25 

[0043] Optionally, the transceiver unit is further configured to receive fourth configuration 

information, where the fourth configuration information indicates a result of signal configuration 

performed based on the first transmission parameter set and the second transmission parameter set. 

[0044] In a possible implementation, the processing unit is a processor, and the transceiver 

unit is a transceiver. 30 

[0045] In another possible implementation, the communication apparatus includes an 

obtaining unit and a sending unit. The obtaining unit is configured to obtain a first transmission 

parameter set and a second transmission parameter set, where the first transmission parameter set 

corresponds to a first signal, at least one parameter in the first transmission parameter set meets a 

first condition, and the first condition is related to a targeted ranging coverage; and the second 35 
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transmission parameter set corresponds to a second signal, at least one parameter in the second 

transmission parameter set meets a second condition, and the second condition is related to targeted 

sensing precision. The sending unit is configured to send the first signal and the second signal 

based on the first transmission parameter set and the second transmission parameter set, where the 

first signal and the second signal are used for sensing. 5 

[0046] Optionally, the sending unit is further configured to send first configuration information, 

where the first configuration information indicates a result of signal configuration performed based 

on the first transmission parameter set and the second transmission parameter set. 

[0047] Optionally, the sending unit is further configured to: send a first configuration request, 

so that the first communication apparatus performs signal configuration in response to the first 10 

configuration request. The communication apparatus further includes a receiving unit, configured 

to receive second configuration information sent by the first communication apparatus. The first 

configuration request includes information about the first transmission parameter set and 

information about the second transmission parameter set. The second configuration information 

indicates a result of signal configuration performed based on the first transmission parameter set 15 

and the second transmission parameter set. 

[0048] Optionally, the communication apparatus further includes a receiving unit and a 

configuration unit. The receiving unit is configured to receive a second configuration request, the 

configuration unit is configured to perform signal configuration in response to the second 

configuration request, and the sending unit is further configured to send third configuration 20 

information. The second configuration request includes information about the first transmission 

parameter set and information about the second transmission parameter set. The third configuration 

information indicates a result of signal configuration performed based on the first transmission 

parameter set and the second transmission parameter set. 

[0049] Optionally, the communication apparatus further includes a receiving unit, configured 25 

to receive fourth configuration information, where the fourth configuration information indicates 

a result of signal configuration performed based on the first transmission parameter set and the 

second transmission parameter set. 

[0050] For beneficial effects of the communication apparatus in the fourth aspect and the 

possible implementations of the fourth aspect, refer to the second aspect and the possible 30 

implementations of the second aspect. Details are not described herein again. 

[0051] According to a fifth aspect, an embodiment of this application further provides a first 

communication apparatus, including a logic circuit and an input/output interface. The input/output 

interface is configured to receive a first signal and a second signal, the first signal corresponds to 

a first transmission parameter set, and the second signal corresponds to a second transmission 35 
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parameter set. The logic circuit is configured to perform sensing based on the first signal and the 

second signal, to obtain a sensing result. The first transmission parameter set corresponds to the 

first signal, at least one parameter in the first transmission parameter set meets a first condition, 

and the first condition is related to a targeted ranging coverage; and the second transmission 

parameter set corresponds to the second signal, at least one parameter in the second transmission 5 

parameter set meets a second condition, and the second condition is related to targeted sensing 

precision. 

[0052] In a possible implementation, the logic circuit is specifically configured to: perform 

sensing based on the first signal to obtain a first result, perform sensing based on the second signal 

to obtain a second result, and determine the sensing result based on the first result and the second 10 

result. 

[0053] Optionally, the input/output interface is further configured to receive first configuration 

information. The first configuration information indicates a result of signal configuration 

performed based on the first transmission parameter set and the second transmission parameter set. 

[0054] Optionally, the input/output interface is further configured to receive a first 15 

configuration request; the logic circuit is further configured to perform signal configuration in 

response to the first configuration request; and the input/output interface is further configured to 

output second configuration information. The first configuration request includes information 

about the first transmission parameter set and information about the second transmission parameter 

set. The second configuration information indicates a result of signal configuration performed 20 

based on the first transmission parameter set and the second transmission parameter set. 

[0055] Optionally, the input/output interface is further configured to: output a second 

configuration request, so that the second communication apparatus performs signal configuration 

in response to the second configuration request; and receive third configuration information sent 

by the second communication apparatus. The second configuration request includes information 25 

about the first transmission parameter set and information about the second transmission parameter 

set. The third configuration information indicates a result of signal configuration performed based 

on the first transmission parameter set and the second transmission parameter set. 

[0056] Optionally, the input/output interface is further configured to output fourth 

configuration information, where the fourth configuration information indicates a result of signal 30 

configuration performed based on the first transmission parameter set and the second transmission 

parameter set. 

[0057] For beneficial effects of the communication apparatus in the fifth aspect and the 

possible implementations of the fifth aspect, refer to the first aspect and the possible 

implementations of the first aspect. Details are not described herein again. 35 
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[0058] According to a sixth aspect, an embodiment of this application further provides a 

second communication apparatus, including a logic circuit and an input/output interface. The logic 

circuit is configured to obtain a first transmission parameter set and a second transmission 

parameter set, where the first transmission parameter set corresponds to a first signal, at least one 

parameter in the first transmission parameter set meets a first condition, and the first condition is 5 

related to a targeted ranging coverage; and the second transmission parameter set corresponds to 

a second signal, at least one parameter in the second transmission parameter set meets a second 

condition, and the second condition is related to targeted sensing precision. The input/output 

interface is configured to output the first signal and the second signal based on the first 

transmission parameter set and the second transmission parameter set, where the first signal and 10 

the second signal are used for sensing. 

[0059] Optionally, the input/output interface is further configured to output first configuration 

information, where the first configuration information indicates a result of signal configuration 

performed based on the first transmission parameter set and the second transmission parameter set. 

[0060] Optionally, the input/output unit is further configured to: output a first configuration 15 

request, so that a first communication apparatus performs signal configuration in response to the 

first configuration request; and receive second configuration information sent by the first 

communication apparatus. The first configuration request includes information about the first 

transmission parameter set and information about the second transmission parameter set. The 

second configuration information indicates a result of signal configuration performed based on the 20 

first transmission parameter set and the second transmission parameter set. 

[0061] Optionally, the input/output interface is further configured to receive a second 

configuration request, the logic circuit is further configured to perform signal configuration in 

response to the second configuration request, and the input/output unit is further configured to 

output third configuration information. The second configuration request includes information 25 

about the first transmission parameter set and information about the second transmission parameter 

set. The third configuration information indicates a result of signal configuration performed based 

on the first transmission parameter set and the second transmission parameter set. 

[0062] Optionally, the input/output interface is further configured to receive fourth 

configuration information, where the fourth configuration information indicates a result of signal 30 

configuration performed based on the first transmission parameter set and the second transmission 

parameter set. 

[0063] For beneficial effects of the communication apparatus in the sixth aspect and the 

possible implementations of the sixth aspect, refer to the second aspect and the possible 

implementations of the second aspect. Details are not described herein again. 35 
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[0064] According to a seventh aspect, an embodiment of this application further provides a 

first communication apparatus, including a processor, configured to perform the following method: 

receiving a first signal and a second signal, where the first signal corresponds to a first 

transmission parameter set, and the second signal corresponds to a second transmission parameter 

set; and performing sensing based on the first signal and the second signal, to obtain a sensing 5 

result, where the first transmission parameter set corresponds to the first signal, at least one 

parameter in the first transmission parameter set meets a first condition, and the first condition is 

related to a targeted ranging coverage; and the second transmission parameter set corresponds to 

the second signal, at least one parameter in the second transmission parameter set meets a second 

condition, and the second condition is related to targeted sensing precision. 10 

[0065] In a possible implementation, the processor is specifically configured to: perform 

sensing based on the first signal to obtain a first result, perform sensing based on the second signal 

to obtain a second result, and determine the sensing result based on the first result and the second 

result. 

[0066] Optionally, the processor is further configured to receive first configuration 15 

information. The first configuration information indicates a result of signal configuration 

performed based on the first transmission parameter set and the second transmission parameter set. 

[0067] Optionally, the processor is further configured to: receive a first configuration request; 

perform signal configuration in response to the first configuration request; and output second 

configuration information. The first configuration request includes information about the first 20 

transmission parameter set and information about the second transmission parameter set. The 

second configuration information indicates a result of signal configuration performed based on the 

first transmission parameter set and the second transmission parameter set. 

[0068] Optionally, the processor is further configured to: output a second configuration request, 

so that the second communication apparatus performs signal configuration in response to the 25 

second configuration request; and receive third configuration information sent by the second 

communication apparatus. The second configuration request includes information about the first 

transmission parameter set and information about the second transmission parameter set. The third 

configuration information indicates a result of signal configuration performed based on the first 

transmission parameter set and the second transmission parameter set. 30 

[0069] Optionally, the processor is further configured to output fourth configuration 

information, where the fourth configuration information indicates a result of signal configuration 

performed based on the first transmission parameter set and the second transmission parameter set. 

[0070] In a possible implementation, the processor executes instructions stored in a memory, 

to implement the method performed by the processor in the seventh aspect. Optionally, the 35 
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communication apparatus further includes the memory storing the instructions. 

[0071] According to an eighth aspect, an embodiment of this application further provides a 

second communication apparatus, including a processor, configured to perform the following 

method: 

obtaining a first transmission parameter set and a second transmission parameter set, 5 

where the first transmission parameter set corresponds to a first signal, at least one parameter in 

the first transmission parameter set meets a first condition, and the first condition is related to a 

targeted ranging coverage; and the second transmission parameter set corresponds to a second 

signal, at least one parameter in the second transmission parameter set meets a second condition, 

and the second condition is related to targeted sensing precision; and outputting the first signal and 10 

the second signal based on the first transmission parameter set and the second transmission 

parameter set, where the first signal and the second signal are used for sensing. 

[0072] Optionally, the processor is further configured to output first configuration information, 

where the first configuration information indicates a result of signal configuration performed based 

on the first transmission parameter set and the second transmission parameter set. 15 

[0073] Optionally, the processor is further configured to: output a first configuration request, 

so that a first communication apparatus performs signal configuration in response to the first 

configuration request; and receive second configuration information sent by the first 

communication apparatus. The first configuration request includes information about the first 

transmission parameter set and information about the second transmission parameter set. The 20 

second configuration information indicates a result of signal configuration performed based on the 

first transmission parameter set and the second transmission parameter set. 

[0074] Optionally, the processor is further configured to: receive a second configuration 

request, perform signal configuration in response to the second configuration request, and output 

third configuration information. The second configuration request includes information about the 25 

first transmission parameter set and information about the second transmission parameter set. The 

third configuration information indicates a result of signal configuration performed based on the 

first transmission parameter set and the second transmission parameter set. 

[0075] Optionally, the processor is further configured to receive fourth configuration 

information, where the fourth configuration information indicates a result of signal configuration 30 

performed based on the first transmission parameter set and the second transmission parameter set. 

[0076] With reference to the methods or the apparatuses in the first to the eighth aspects, one 

or more of the following possible implementations are further included: 

[0077] In a possible implementation, the first transmission parameter set further includes at 

least one of the following: a first subcarrier quantity M1 corresponding to the first signal, a first 35 
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subcarrier spacing quantity K1 corresponding to the first signal, a first orthogonal frequency 

division multiplexing OFDM symbol quantity L1 corresponding to the first signal, and first sample 

energy E1 corresponding to the first signal, where K1 and L1 are positive integers, and E1 is greater 

than or equal to 0. The second transmission parameter set further includes at least one of the 

following: a second subcarrier quantity M2 corresponding to the second signal, a second subcarrier 5 

spacing quantity K2 corresponding to the second signal, a second orthogonal frequency division 

multiplexing OFDM symbol quantity L2 corresponding to the second signal, and second sample 

energy E2 corresponding to the second signal, where K2 and L2 are positive integers, and E2 is 

greater than or equal to 0. 

[0078] A subcarrier quantity, for example, M1 or M2, corresponding to a signal indicates a 10 

quantity of subcarriers that carry the signal. A subcarrier spacing quantity, for example, K1 or K2, 

of a signal indicates a density of the signal in frequency domain. An OFDM symbol quantity, for 

example, L1 or L2, of a signal indicates a time domain resource occupied by the signal, that is, a 

length of time for which the signal continues in time domain. A sample energy, for example, E1 or 

E2, of a signal indicates a mean of squares of amplitudes of resource elements constituting the 15 

signal. The foregoing transmission parameters of the signal may affect accuracy of a sensing result 

of signal-based sensing, and is further related to transmission resources that are in time domain, 

frequency domain, and power domain and that are occupied when the signal is transmitted. A 

sensing requirement can be met and resource utilization can be improved by selecting an 

appropriate transmission parameter. 20 

[0079] In a possible implementation, the first transmission parameter set includes the first 

subcarrier spacing quantity K1 corresponding to the first signal. 

[0080] The first subcarrier spacing quantity K1 is determined based on the targeted ranging 

coverage. During phase ranging, a maximum unambiguous range is determined by a frequency 

difference between two subcarriers. The frequency difference between the two subcarriers may be 25 

represented by using a subcarrier spacing quantity. Therefore, determining the first subcarrier 

spacing quantity K1 corresponding to the first signal based on the targeted ranging coverage can 

ensure that for the targeted ranging coverage, there is no range ambiguity in a ranging result that 

is based on the first signal. 

[0081] In a possible implementation, the at least one parameter in the first transmission 30 

parameter set meets the first condition, and the first condition is: 

𝐷 ≤
𝑐

𝛾𝐾1𝛥𝑓
. 

[0082] D is the targeted ranging coverage, 𝐾1 is the first subcarrier spacing quantity, 𝛥𝑓 is 

a subcarrier spacing corresponding to the first signal, 𝑐 is a signal propagation speed, that is, a 

propagation speed of a signal, and 𝛾 is a preset value greater than 0. 35 
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[0083] In different ranging scenarios, the preset value 𝛾 is different. In a passive targeted 

ranging scenario, 𝛾 is a value greater than 1 and less than or equal to 2, where 𝛾 may be equal 

to 2 in a self-sending and self-receiving scenario, and 𝛾 may be equal to 1 in an active targeted 

ranging scenario. 

[0084] In the first condition, D is a predefined parameter, the subcarrier spacing (subcarrier 5 

spacing, SCS) 𝛥𝑓 is a predefined system parameter, the signal propagation speed c is a known 

parameter, and 𝛾 is a parameter that may be determined based on a ranging scenario. Therefore, 

the subcarrier spacing quantity 𝐾1 of the first signal may be determined based on these parameters. 

[0085] In a possible implementation, a value of the first subcarrier spacing quantity K1 is a 

maximum integer that meets the first condition. A larger subcarrier spacing quantity of the first 10 

signal indicates a lower density of subcarriers carrying the first signal, and more remaining 

frequency domain resources that can be used. In this possible implementation, frequency domain 

resource utilization is improved while the targeted ranging coverage is met. 

[0086] In a possible implementation, the first transmission parameter set includes a first 

subcarrier quantity M1 corresponding to the first signal, a first orthogonal frequency division 15 

multiplexing OFDM symbol quantity L1 corresponding to the first signal, and first sample energy 

E1 corresponding to the first signal. The first subcarrier quantity M1, the first OFDM symbol 

quantity L1, and the first sample energy E1 meet a third condition, where the third condition is 

related to a maximum unambiguous range of the second signal. The third condition may enable 

precision corresponding to the first signal to meet unambiguous ranging that is based on the second 20 

signal. 

[0087] In a possible implementation, the first subcarrier quantity M1, the first OFDM symbol 

quantity L1, and the first sample energy E1 are determined based on a noise power spectral density 

(noise power spectral density) of the first communication apparatus and a path loss from the second 

communication apparatus to the first communication apparatus. In phase ranging, ranging 25 

precision is related to a frequency of a radio frequency signal and a signal-to-noise ratio, where an 

equivalent signal-to-noise ratio of the signal is determined based on a subcarrier quantity, an 

OFDM symbol quantity, and sample energy of the signal, a noise power spectral density of a 

receiver  (the first communication apparatus), and a path loss from a transmitter transmitter  to 

the receiver . In this possible implementation, with a known ranging precision requirement, the 30 

first subcarrier quantity, the first OFDM symbol quantity L1, and the first sample energy E1 may 

be determined based on the noise power spectral density and the path loss, so that ranging based 

on the first signal meets the ranging precision requirement. 

[0088] In a possible implementation, a parameter in the first transmission parameter set meets 

a third condition, and the third condition is: 35 
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𝛽1𝑐

𝐵𝑅𝑀𝑆√𝑆𝑁𝑅1
≤ 𝑐/𝑓𝑐. 

[0089] 𝐵𝑅𝑀𝑆 is root mean square bandwidth of the first signal, 𝑆𝑁𝑅1 is an equivalent signal-

to-noise ratio of the first signal, 𝑓𝑐 is a radio frequency carrier center frequency, 𝑐 is the signal 

propagation speed, and 𝛽1 is a first correction parameter. 

[0090] 𝑆𝑁𝑅1  is determined based on the subcarrier quantity M1 corresponding to the first 5 

signal, the OFDM symbol quantity L1 corresponding to the first signal, the sample energy E1

corresponding to the first signal, the noise power spectral density of the first communication 

apparatus, and the path loss from the second communication apparatus to the first communication 

apparatus. 

[0091] In the foregoing third condition, 
𝛽1𝑐

𝐵𝑅𝑀𝑆√𝑆𝑁𝑅1
  represents ranging precision 10 

corresponding to the first signal, and 𝑐/𝑓𝑐 represents a wavelength of the second signal. Herein, 

it is assumed that the ranging based on the second signal is single-carrier phase ranging, and the 

wavelength of the second signal is the maximum unambiguous range of the second signal. This 

application does not limit the single-carrier phase ranging to be used for the second signal. If 

ranging for the second signal is multi-carrier differential phase ranging, 𝑐/𝑓𝑐 needs to be replaced 15 

with an equivalent wavelength of a multi-carrier signal. The third condition may satisfy that 

ranging precision based on the first signal meets unambiguous ranging that is based on the second 

signal. 

[0092] In a possible implementation, the second transmission parameter set includes a second 

subcarrier quantity M2 corresponding to the second signal, a second orthogonal frequency division 20 

multiplexing OFDM symbol quantity L2 corresponding to the second signal, and second sample 

energy E2 corresponding to the second signal. The second subcarrier quantity M2, the second 

OFDM symbol quantity L2, and the second sample energy E2 meet the second condition. The 

second condition may enable ranging that is based on the second signal to meet the targeted ranging 

precision. 25 

[0093] In a possible implementation, the second subcarrier quantity M2, the second OFDM 

symbol quantity L2, and the second sample energy E2 are determined based on the targeted sensing 

precision, the noise power spectral density of the first communication apparatus and the path loss 

from the second communication apparatus to the first communication apparatus. As described 

above, in phase ranging, ranging precision is related to a frequency of a radio frequency signal and 30 

a signal-to-noise ratio, where an equivalent signal-to-noise ratio of the signal is determined based 

on a subcarrier quantity, an OFDM symbol quantity, and sample energy of the signal, a noise power 

spectral density of a receiver  (the first communication apparatus), and a path loss from a 

transmitter transmitter  to the receiver . In this possible implementation, when the targeted 
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ranging precision requirement is known, the second subcarrier quantity M2, the second OFDM 

symbol quantity L2, and the second sample energy E2 may be determined based on the noise power 

spectral density and the path loss, so that the ranging based on the second signal meets the targeted 

ranging precision requirement. 

[0094] In a possible implementation, a parameter in the second transmission parameter set 5 

meets the second condition, and the second condition is: 

𝛿 ≥
𝛽2𝑐

𝑓𝑐√𝑆𝑁𝑅2
. 

[0095] 𝛿 is the targeted sensing precision, 𝑆𝑁𝑅2 is the equivalent signal-to-noise ratio of the 

second signal, 𝑓𝑐  is the radio frequency carrier center frequency, 𝑐  is the signal propagation 

speed, and 𝛽2 is a second correction parameter; and 𝑆𝑁𝑅2 is determined based on the second 10 

subcarrier quantity M2, the second OFDM symbol quantity L2, the second sample energy E2, the 

noise power spectral density of the first communication apparatus, and the path loss from the 

second communication apparatus to the first communication apparatus. 

[0096] The second subcarrier quantity M2, the second OFDM symbol quantity L2, and the 

second sample energy E2 that are determined based on the second condition may enable the ranging 15 

precision that is based on the second signal meets the targeted ranging precision. 

[0097] In a possible implementation, the second subcarrier quantity M2 corresponding to the 

second signal is less than the first subcarrier quantity M1 corresponding to the first signal. In other 

words, fewer subcarriers are for carrying the second signal. Therefore, resource overheads during 

continuous ranging can be reduced, and resource utilization can be improved. 20 

[0098] In a possible implementation, the second subcarrier spacing quantity K2 corresponding 

to the second signal is less than the first subcarrier spacing quantity K1 corresponding to the first 

signal, that is, a subcarrier density corresponding to the second signal is greater than a subcarrier 

density corresponding to the first signal. Therefore, resource overheads during continuous ranging 

can be reduced. 25 

[0099] In a possible implementation, the second OFDM symbol quantity L2 corresponding to 

the second signal is greater than or equal to the first OFDM symbol quantity L1 corresponding to 

the first signal. Time duration of the second signal in time domain is longer than time duration of 

the first signal in time domain, which is conducive to continuous ranging on a target. 

[00100] In a possible implementation, the second sample energy E2 corresponding to the second 30 

signal is less than or equal to the first sample energy E1 corresponding to the first signal. Using 

lower sample energy (low power) for the second signal can reduce resource overheads during 

continuous ranging. 

[00101] In a possible implementation, the first signal and/or the second signal are/is phase 
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continuous in adjacent OFDM symbols on a same subcarrier. When a signal on a same subcarrier 

is phase continuous in adjacent OFDM symbols, it can be ensured that phase detection precision 

is high, and signal processing complexity of the receiver  is low. 

[00102] In a possible implementation, the first signal and/or the second signal are/is signals 

obtained after phase compensation. Specifically, phase compensation is performed on a phase 5 

value of a resource element RE corresponding to an 𝑙th OFDM symbol on a same subcarrier of the 

first signal and/or the second signal based on a phase value of a resource element RE corresponding 

to an (𝑙 + 1) th OFDM symbol adjacent to the 𝑙 th OFDM symbol; or phase compensation is 

performed on a phase value of a resource element RE corresponding to an 𝑙 + 1th OFDM symbol 

on a same subcarrier of the first signal and/or the second signal based on a phase value of a resource 10 

element RE corresponding to the 𝑙th OFDM symbol adjacent to the 𝑙 + 1th OFDM symbol. 

[00103] In this possible implementation, phase compensation has been performed on the first 

signal and/or the second signal received by the first communication apparatus, so that processing 

complexity of phase ranging based on the first signal and/or the second signal is low, and ranging 

precision is high. 15 

[00104] Optionally, the first communication apparatus sends a first phase compensation 

indication to the second communication apparatus, so that the second communication apparatus 

performs phase compensation on the first signal and/or the second signal in response to the first 

phase compensation indication. 

[00105] In a possible implementation, a baseband frequency index 𝑖 of a subcarrier occupied 20 

by the first signal and/or the second signal meets the following fourth condition: 

𝑖 =
𝑛

𝛥𝑓⋅𝑇𝐶𝑃
.

[00106] 𝛥𝑓 is the subcarrier spacing, 𝑇𝐶𝑃 is an OFDM cyclic prefix length, and n is an integer. 

Optionally, for a selected subcarrier with a specific baseband frequency domain index, values of a 

plurality of consecutive REs corresponding to the first signal and/or the second signal at a 25 

frequency domain location of a same subcarrier are the same. 

[00107] A time domain waveform corresponding to the subcarrier whose baseband frequency 

index meets the fourth condition may be phase continuous in adjacent OFDM symbols. 

[00108] According to a ninth aspect, an embodiment of this application further provides a 

communication apparatus, including a processor, configured to execute a computer program (or 30 

computer-executable instructions) stored in a memory. When the computer program (or the 

computer-executable instructions) is executed, the apparatus is enabled to perform the method 

according to the first aspect and the possible implementations of the first aspect. 

[00109] In a possible implementation, the processor and the memory are integrated together. 

[00110] In another possible implementation, the memory is located outside the communication 35 
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apparatus. 

[00111] The communication apparatus further includes a communication interface. The 

communication interface is configured for communication between the communication apparatus 

and another device, for example, data and/or signal sending or receiving. For example, the 

communication interface may be a transceiver, a circuit, a bus, a module, or another type of 5 

communication interface. 

[00112] According to a tenth aspect, an embodiment of this application further provides a 

communication apparatus, including a processor, configured to execute a computer program (or 

computer-executable instructions) stored in a memory. When the computer program (or the 

computer-executable instructions) is executed, the apparatus is enabled to perform the method 10 

according to the second aspect and the possible implementations of the second aspect. 

[00113] In a possible implementation, the processor and the memory are integrated together. 

[00114] In another possible implementation, the memory is located outside the communication 

apparatus. 

[00115] The communication apparatus further includes a communication interface. The 15 

communication interface is configured for communication between the communication apparatus 

and another device, for example, data and/or signal sending or receiving. For example, the 

communication interface may be a transceiver, a circuit, a bus, a module, or another type of 

communication interface. 

[00116] According to an eleventh aspect, an embodiment of this application further provides a 20 

first communication apparatus, configured to perform the method according to the first aspect and 

the possible implementations of the first aspect. 

[00117] According to a twelfth aspect, an embodiment of this application further provides a 

second communication apparatus, configured to perform the method according to the second 

aspect and the possible implementations of the second aspect. 25 

[00118] According to a thirteenth aspect, an embodiment of this application further provides a 

computer-readable storage medium. The computer-readable storage medium stores a computer 

program (or computer-executable instructions), and the computer program (or the computer-

executable instructions) is executed by a processor, so that some or all steps of the method 

according to any one of the first aspect, the second aspect, or the possible implementations of the 30 

first aspect or the second aspect are performed. 

[00119] According to a fourteenth aspect, an embodiment of this application further provides a 

computer program product including computer-executable instructions. When the computer 

program product runs, some or all steps of the method according to any one of the first aspect, the 

second aspect, or the possible implementations of the first aspect or the second aspect are 35 
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performed. 

[00120] According to a fifteenth aspect, an embodiment of this application further provides a 

computer program including computer-executable instructions. When the computer program is run, 

some or all steps of the method according to any one of the first aspect, the second aspect, or the 

possible implementations of the first aspect or the second aspect are performed. 5 

[00121] According to a sixteenth aspect, an embodiment of this application further provides a 

chip system. The chip system includes a processor, and may further include a memory, configured 

to implement the method according to any one of the first aspect, the second aspect, or the possible 

implementations of the first aspect or the second aspect. The chip system may include a chip, or 

may include a chip and another discrete component. 10 

[00122] According to a seventeenth aspect, an embodiment of this application further provides 

a communication system, including the first communication apparatus provided in the third aspect, 

the fifth aspect, the seventh aspect, the ninth aspect, and the possible implementations of the 

foregoing aspects, and the second communication apparatus provided in the fourth aspect, the sixth 

aspect, the eighth aspect, the tenth aspect, and the possible implementations of the foregoing 15 

aspects. 

BRIEF DESCRIPTION OF DRAWINGS 

[00123] The following describes some accompanying drawings in embodiments of this 

application. 

[00124] FIG. 1 is a schematic diagram of a communication system to which an embodiment of 20 

this application is applicable;

[00125] FIG. 2 is a schematic diagram of a phase-ambiguous waveform;

[00126] FIG. 3 is a schematic diagram of a phase ranging principle;

[00127] FIG. 4a is a schematic diagram of a downlink time difference of arrival positioning 

principle;25 

[00128] FIG. 4b is a schematic diagram of an uplink time difference of arrival positioning 

principle;

[00129] FIG. 5a is a schematic diagram of resource element distribution of a positioning 

reference signal;

[00130] FIG. 5b is a schematic diagram of resource element distribution of a sounding reference 30 

signal;

[00131] FIG. 6a is a schematic diagram of time-domain distribution of positioning reference 

signals;
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[00132] FIG. 6b is a schematic diagram of time-domain distribution of sounding reference 

signals;

[00133] FIG. 7a is a schematic diagram of configuration of a primary positioning reference 

signal and a secondary positioning reference signal;

[00134] FIG. 7b is a schematic diagram of configuration of a primary positioning reference 5 

signal and a secondary positioning reference signal;

[00135] FIG. 8 is a schematic diagram of an application scenario to which an embodiment of 

this application is applicable;

[00136] FIG. 9 is a schematic diagram of another application scenario to which an embodiment 

of this application is applicable;10 

[00137] FIG. 10 is a schematic interaction diagram of a wireless sensing method according to 

an embodiment of this application;

[00138] FIG. 11a is a schematic diagram of time-frequency domain distribution of a first signal 

and a second signal according to an embodiment of this application;

[00139] FIG. 11b is a schematic diagram of time-frequency domain distribution of positioning 15 

reference signals;

[00140] FIG. 11c is a schematic diagram of time-frequency domain distribution of sounding 

reference signals;

[00141] FIG. 12 is a schematic interaction diagram of a wireless sensing method according to 

an embodiment of this application;20 

[00142] FIG. 13 is a schematic interaction diagram of a wireless sensing method according to 

an embodiment of this application;

[00143] FIG. 14 is a schematic interaction diagram of a wireless sensing method according to 

an embodiment of this application;

[00144] FIG. 15 is a schematic interaction diagram of a wireless sensing method according to 25 

an embodiment of this application;

[00145] FIG. 16 is a schematic diagram of a communication apparatus according to an 

embodiment of this application;

[00146] FIG. 17 is a schematic diagram of a communication apparatus according to an 

embodiment of this application;30 

[00147] FIG. 18 is a schematic diagram of a communication apparatus according to an 

embodiment of this application; and

[00148] FIG. 19 is a schematic diagram of a communication apparatus according to an 

embodiment of this application. 
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DESCRIPTION OF EMBODIMENTS 

[00149] Embodiments of this application provide a wireless sensing method and an apparatus, 

to flexibly configure a resource while meeting a sensing requirement. 

[00150] The following describes embodiments of this application with reference to the 

accompanying drawings in embodiments of this application. 5 

[00151] In this application, "/" represents "or". The term "and/or" is only an association 

relationship for describing associated objects and represents that three relationships may exist. For 

example, B and/or C may represent the following three cases: Only B exists, both B and C exist, 

and only C exists. In the specification and claims of embodiments of this application, terms "first", 

"second", and the like are intended to distinguish between different objects, and are not intended 10 

to describe a particular order of the objects unless otherwise specified. For example, a first 

communication apparatus, a second communication apparatus, and the like are used to distinguish 

different communication apparatuses, but are not used to describe a particular order of the target 

objects. In embodiments of this application, words such as "example" or "for example" indicate 

examples, instances, or descriptions. Any embodiment or solution described as "example" or "for 15 

example" in embodiments of this application should not be construed as being more preferred or 

having more advantages than another embodiment or design solution. In the descriptions of 

embodiments of this application, unless otherwise stated, "a plurality of" means two or more than 

two. For example, a plurality of processing units mean two or more than two processing units. 

[00152] The technical solutions in this application may be applied to a cellular system related 20 

to the 3rd generation partnership project (3rd generation partnership project, 3GPP), for example, 

a 4th generation (4th generation, 4G) communication system such as a long term evolution (long 

term evolution, LTE) system, or a 5th generation (5th generation, 5G) communication system such 

as a new radio (new radio, NR) system, or may be applied to a wireless fidelity (wireless fidelity, 

Wi-Fi) system, a communication system that supports convergence of a plurality of wireless 25 

technologies, or a future-oriented evolution system. 

[00153] FIG. 1 shows an example of a communication system to which an embodiment of this 

application is applicable. Refer to FIG. 1. The communication system 100 includes at least one 

network device 110 and at least one terminal 120. 

[00154] The terminal 120 mentioned in embodiments of this application may be a device having 30 

a wireless transceiver function, and may be specifically user equipment (user equipment, UE), an 

access terminal, a subscriber unit (subscriber unit), a subscriber station, a mobile station (mobile 

station), a remote station, a remote terminal, a mobile device, a user terminal, a wireless 

communication device, a user agent, or a user apparatus. Alternatively, the terminal device may be 
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a satellite phone, a cellular phone, a smartphone, a wireless data card, a wireless modem, a machine 

type communication device, a cordless phone, a session initiation protocol (session initiation 

protocol, SIP) phone, a wireless local loop (wireless local loop, WLL) station, a personal digital 

assistant (personal digital assistant, PDA), a handheld device with a wireless communication 

function, a computing device, another processing device connected to a wireless modem, a vehicle-5 

mounted device, a communication device carried on a high-altitude aircraft, a wearable device, an 

unmanned aerial vehicle, a robot, a terminal in device-to-device (device-to-device, D2D) 

communication, a terminal in vehicle to everything (vehicle to everything, V2X), a virtual reality 

(virtual reality, VR) terminal device, an augmented reality (augmented reality, AR) terminal device, 

a wireless terminal in industrial control (industrial control), a wireless terminal in self-driving 10 

(self-driving), a wireless terminal in remote medical (remote medical), a wireless terminal in a 

smart grid (smart grid), a wireless terminal in transportation safety (transportation safety), a 

wireless terminal in a smart city (smart city), a wireless terminal in a smart home (smart home), a 

terminal device in a future communication network, or the like. This is not limited in this 

application. 15 

[00155] In embodiments of this application, an apparatus configured to implement a function 

of the terminal device may be a terminal device, or may be an apparatus that can support the 

terminal device in implementing the function, for example, a chip system. The apparatus may be 

mounted in the terminal device or used together with the terminal device. In this embodiment of 

this application, the chip system may include a chip, or may include a chip and another discrete 20 

component. 

[00156] The network device 110 is a device having a wireless transceiver function, and is 

configured to communicate with a terminal device. The network device may be an evolved NodeB 

(evolved NodeB, eNB or eNodeB) in LTE, a base station in a 5G network or a base station in a 

future evolved public land mobile network (public land mobile network, PLMN), a broadband 25 

network gateway (broadband network gateway, BNG), an aggregation switch, a non-third 

generation partnership project (3rd generation partnership project, 3GPP) access device, or the like. 

Optionally, the network device in embodiments of this application may include various forms of 

base stations, for example, a macro base station, a micro base station (also referred to as a small 

cell), a relay station, an access point, a 5G base station, a device for implementing a base station 30 

function in the future, an access node in a Wi-Fi system, a transmission point (transmitting and 

receiving point, TRP), a transmission point (transmitting point, TP), a mobile switching center, or 

a device that undertakes a base station function in device-to-device (Device-to-Device, D2D), and 

vehicle-to-everything (vehicle-to-everything, V2X), or machine-to-machine (machine-to-machine, 

M2M) communication, and the like. This is not specifically limited in embodiments of this 35 
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application. 

[00157] The network device 110 may communicate and interact with a core network device, to 

provide a communication service for the terminal device. For example, the core network device is 

a device in a 5G network core network (core network, CN). As a bearer network, the core network 

provides an interface to a data network, provides communication connection, authentication, 5 

management, and policy control for a terminal, and bearers a data service. 

[00158] 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 can support the 

network device in implementing the function, for example, a chip system. The apparatus may be 

mounted in the network device or used together with the network device. 10 

[00159] For ease of understanding of embodiments disclosed in this application, related 

concepts in this application are briefly described. 

[00160] 1. Root mean square (root mean square, RMS) bandwidth: For a time-domain 

signal 𝑠(𝑡), root mean square bandwidth BRMS thereof is defined as follows: 

𝐵𝑅𝑀𝑆 = √
∫ |𝑆(𝑓)|2𝑓2𝑑𝑓
∞
−∞

∫ |𝑆(𝑓)|2𝑑𝑓
∞
−∞

. 15 

[00161] 𝑓 is a frequency, 𝑆(𝑓) is a spectrum obtained after Fourier transform is performed on 

the time-domain signal 𝑠(𝑡), and |𝑆(𝑓)|2 is a power spectral density of the signal. 

[00162] 2. Phase ambiguity (Phase ambiguity): For a periodic signal, due to a period of a 

waveform, a difference between a phase ψ(t) detected by a receiver  and a real phase φ(t) of the 

signal may be an integer of 2π radians, that is, ψ(t) – φ(t) = N•2π, where N is an integer. This 20 

phenomenon is referred to as phase ambiguity, where N is referred to as integer cycle ambiguity, 

or integer ambiguity (integer ambiguity). For example, for a sine wave monophonic signal, a phase 

detected by the receiver  is π/2, and a real phase may be π/2±N•2π. As shown in FIG. 2, the real 

phase may be any one of locations marked with "x". 

[00163] 3. Phase ranging: Ranging is performed by detecting a phase change of a signal in a 25 

propagation process. The signal may be a single-carrier signal, or may be a signal including a 

plurality of carriers, for example, a dual-carrier signal or an orthogonal frequency division 

multiplexing (orthogonal frequency division multiplexing, OFDM) signal. 

[00164] As shown in FIG. 3, for a single-carrier signal, assuming that a phase difference of a 

single-carrier signal between a transmitter and a receiver is φ radians, it may be inferred that a 30 

range d between the transmitter and the receiver is: 

d = (N +
𝜙

2𝜋
)𝜆1   (1) 

[00165] The unknown integer N is integer ambiguity, and λ1 is a wavelength of the single-carrier 
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signal. The single-carrier signal has only one frequency component, and a signal processing 

procedure and algorithm in frequency domain can be greatly simplified. In time domain, a phase-

locked loop (Phase Locked Loop, PLL) can be used to perform low-complexity processing to 

implement frequency detection and phase tracking. Therefore, single-carrier phase–based ranging 

has an advantage of simple signal processing. In addition, a feature that the phase of the single-5 

carrier signal changes continuously (without jump) in terms of time is very suitable for continuous 

phase detection, and therefore is applicable to an application scenario in which continuous ranging 

is performed on a target. When an initial range of a target is known (that is, initial integer ambiguity 

is known), a range of the target may be updated by continuously detecting a phase change of the 

single-carrier signal. Provided that a moving range of the target does not exceed a single carrier 10 

wavelength within a time interval between every two adjacent times of detection, a range 

ambiguity problem will not be introduced. 

[00166] For a dual-carrier signal, a basic principle of phase ranging is as follows: It is assumed 

that frequencies of two carriers in the dual-carrier signal are 𝑓1 and 𝑓2, a frequency difference is 

𝛥𝑓 = |𝑓1 − 𝑓2| , phase differences of two frequency components 𝑓1  and 𝑓2  of the dual-carrier 15 

signal at the transmitter and the receiver are 𝜙1 = 2𝜋𝑓1𝜏 and 𝜙2 = 2πf2τ respectively, and a 

signal propagation speed (a propagation speed of an electromagnetic wave) is c. In this case, after 

time τ, a transmission range d of the dual-carrier signal is: 

d = cτ = c
𝛥𝜙

2𝜋𝛥𝑓
= (N +

𝛥𝜑

2𝜋
)
𝑐

𝛥𝑓
   (2) 

[00167] Δ𝜙 = |𝜙1 − 𝜙2|, and a phase ambiguity phenomenon exists in phase measurement, to 20 

be specific, a phase uses 2π as a period, a value of Δ𝜙 cannot be directly detected, and only a 

value 𝛥𝜑  between 0 and 2π can be detected. This may be represented as 𝛥𝜙 = 𝑁 ⋅ 2𝜋 + 𝛥𝜑 , 

where 𝛥𝜑 ∈ [0, 2𝜋), and N is an integer ambiguity. In this application, an equivalent wavelength 

of the dual-carrier signal is defined as λ2 =
𝑐

𝛥𝑓
. 

[00168] A principle of multi-carrier phase ranging is similar to that of dual-carrier phase ranging. 25 

The transmitter transmitter  sends a plurality of carriers {𝑓𝑖}, i = 1, 2, … M. Correspondingly, the 

receiver  detects a plurality of phase differences {𝜙𝑖}, i = 1, 2, … , M . A phase difference of a 

frequency component 𝑓𝑖 at the transmitter and the receiver is 𝜙𝑖 = 2𝜋𝑓i𝜏. 

[00169] When there is no phase ambiguity in a plurality of phase differences {𝜙𝑖}, i =

1, 2, … , M , these phase differences {𝜙𝑖}, i = 1, 2, … , M  and the carrier frequency {𝑓𝑖}, i =30 

1, 2, … M are in a linear relationship, that is, 𝜙𝑖 = 𝛼𝑓𝑖, where the slope 𝛼 meets 𝛼 = 2𝜋𝜏. By 

fitting the linear relationship between the phase differences {𝜙𝑖}, i = 1, 2, … , M and the carrier 

frequency {𝑓𝑖}, i = 1, 2, … , M, the slope 𝛼 of the linear relationship can be obtained. Then, the 

signal propagation time τ is obtained based on 𝛼 = 2𝜋𝜏, and a propagation range d is calculated: 
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d = cτ = c
𝛼

2𝜋
   (3) 

[00170] A fitting method for the slope 𝛼 may be a zero forcing (zero-forcing, ZF) method, a 

linear minimum mean square error (linear minimum mean square error, LMMSE) method, or the 

like. 

[00171] When phase ambiguity exists in a plurality of phase differences {𝜙𝑖}, i = 1, 2, … , M, 5 

linear fitting cannot be directly performed. In a possible implementation, it is assumed that integer 

ambiguity N of phase differences {𝜙𝑖}, i = 1, 2, … , M of a same group of carriers is the same, that 

is, 𝜙𝑖 + 2𝜋𝑁 = 2𝜋𝑓𝑖𝜏 . Then, {𝜙𝑖}, i = 2, … , M  and 𝜙1  are used to perform a difference 

operation to obtain {φi}, i = 2, … , M, where φi = |𝜙1 − 𝜙𝑖|, to eliminate the unknown integer 

ambiguity N. Correspondingly, {𝑓𝑖}, i = 2, … , M  and 𝑓1  are used to perform a difference 10 

operation to obtain {Δ𝑓i}, i = 2, … , M, where 𝛥𝑓 = |𝑓1 − 𝑓𝑖|. In this case, {φi}, i = 2, … , M and 

{𝑓𝑖}, i = 2, … , M  meet a simple linear relationship 𝜑𝑖 = 2𝜋Δ𝑓𝑖𝜏 = 𝛼Δ𝑓𝑖 , and a slope 𝛼  of the 

linear relationship may be obtained by using a linear fitting method such as ZF and LMMSE, to 

estimate a propagation range d by using the foregoing formula (3). The assumption that the integer 

ambiguity N of the phase differences of the same group of carriers is the same is true on the premise 15 

that values of {φi}, i = 2, … , M are all less than 2π, that is 𝜑𝑖 = 2𝜋Δ𝑓𝑖𝜏 < 2𝜋. Therefore, 𝜏 <

1

Δ𝑓𝑖
 may be obtained, or equivalently: 

𝑑 = 𝑐𝜏 <
𝑐

Δ𝑓𝑖
   (4) 

[00172] When a ranging coverage meets the foregoing formula (4), it can be ensured that the 

linear fitting method works normally in the multi-carrier ranging. A maximum unambiguous range 20 

of the multi-carrier signal is a frequency difference between any two subcarriers in non-zero power 

subcarriers of the multi-carrier signal. Assuming that subcarrier spacings of the multi-carrier signal 

are uniform, that is, values of ∆𝑓𝑖 for different i are the same, an equivalent wavelength of the 

multi-carrier signal may be defined as λ3 =
𝑐

Δ𝑓𝑖
. 

[00173] 4. Maximum unambiguous range: When a signal phase is used for ranging, phase 25 

ambiguity causes range ambiguity. That is, a range d measured by a receiver may differ from an 

actual range d0 by an integer quantity of wavelengths λ, that is, d − d0 = Nλ, where N is an 

integer ambiguity. Therefore, the receiver cannot determine a point, in a plurality of possible range 

points, on which the receiver is located. λ  is referred to as a maximum unambiguous range 

(Unambiguous range). 30 

[00174] In the single-carrier phase ranging, λ is a carrier wavelength. For example, in an NR 

frequency band, a wavelength of a carrier at a 2 GHz frequency is 15 cm, and a wavelength of a 

carrier at a 3 GHz frequency is 10 cm. For another example, a wavelength of a carrier at a 5 GHz 
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frequency in a wireless local area network (wireless local area network, WLAN) frequency band 

is 6 cm. The cm-level maximum unambiguous ranges result in range ambiguity in an m-level or 

even km-level ranging coverage in an actual application. To obtain an actual range, unknown 

integer ambiguity needs to be obtained through resolution (resolve). 

[00175] In multi-carrier differential phase ranging, λ is an equivalent wavelength, that is, a 5 

signal propagation speed divided by a difference between carrier frequencies. Because the 

difference between carrier frequencies is usually far less than the carrier frequency, a maximum 

unambiguous range can be greatly increased. A large maximum unambiguous range can ensure 

that there is no range ambiguity in the targeted ranging coverage (in a targeted ranging coverage), 

to resolve a problem of unknown integer ambiguity. 10 

[00176] For example, assuming that a signal propagation speed is 3 × 108  m/s and a 

frequency of a single-carrier signal is 3 GHz, a maximum unambiguous range of the signal is 

3×108𝑚/𝑠

3GHz
 = 10 cm. Assuming that frequencies of a dual-carrier signal are 3 GHz and 3.1 GHz, a 

maximum unambiguous range of the signal is 
3×108𝑚/𝑠

3.1GHz−3GHz
 = 3 m. Therefore, in this example, for 

any ranging coverage that exceeds 10 cm, a problem of range ambiguity may exist in single-carrier 15 

ranging, and unknown integer ambiguity needs to be resolved. However, dual-carrier ranging can 

support unambiguous ranging within larger ranging coverage (3 m). A subcarrier configuration in 

NR is further used as an example. For an NR bandwidth part (bandwidth part, BWP) configuration 

with a center frequency of 3 GHz, if single-carrier ranging is used, a maximum unambiguous range 

is 10 cm. If dual-carrier ranging is used, assuming that a subcarrier spacing is 15 kHz, a frequency 20 

difference between two subcarriers used for ranging is 10 resource blocks (Resource block, RB), 

that is, 15 kHz*12*10 = 1.8 MHz, and a maximum unambiguous range is 166.67 m. 

[00177] 5. Ranging precision: indicates accuracy of a ranging result, that is, an error between 

a measured range and an actual range. In a ranging system, a measurement range of a specific 

target can be modeled as a random variable d, where d is affected by a system error and noise. 25 

Assuming that a real range of the target is d0, a common definition of ranging precision δ is a 

root mean square of a difference between the measurement value d and the real value d0, that is, 

δ ≝ √E[(d − d0)2]   (5) 

[00178] E[x]  represents a mean (mean) of a random variable x. The ranging precision 

mentioned in this application may be defined based on the foregoing formula (5). 30 

[00179] According to Cramer-Rao Lower Bound (Cramer-Rao Lower Bound, CRLB, or CRB 

for short), ranging is performed by using a baseband signal, and ranging precision is inversely 

proportional to bandwidth; and ranging is performed by using a phase of a radio frequency signal. 

In a condition without phase ambiguity, the ranging precision is inversely proportional to the 
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frequency of the radio frequency signal. 

[00180] 6. Positioning based on time difference measurement

[00181] A plurality of transmitters send signals generated by a specific sequence, and a receiver 

receives the signals sent by the plurality of transmitters and performs a correlation operation by 

using an autocorrelation feature of the sequence, to measure a time difference of arrival of the 5 

signals at the receiver. In a case of two-dimensional spatial positioning, each time difference 

corresponds to a hyperbola that uses a transmitter as a focus, and a point at which a plurality of 

hyperbolas intersect is a location of the receiver. For example, NR supports two positioning 

methods that are based on time difference measurement: observed time difference of arrival 

(Observed Time Difference Of Arrival, OTDOA) and uplink time difference of arrival (Uplink 10 

Time Difference Of Arrival, UTDOA). 

[00182] A principle of OTDOA-based positioning is shown in FIG. 4a. A plurality of network 

devices simultaneously send PRSs generated by a Gold sequence (Gold sequence), and a terminal 

receives the signals and measures time differences of arrival of the signals (waveforms) of the 

plurality of network devices at the terminal. Each time difference corresponds to a hyperbola that 15 

uses a network device as a focus, and a point at which the plurality of hyperbolas intersect is a 

location of the terminal. A resource element (resource element, RE) carrying a PRS is distributed 

on a time-frequency resource in a slot (slot) according to a predefined pattern (pattern), that is, a 

specific pattern is presented after the PRS is mapped (mapping) in time-frequency domain. A 

specific mapping manner is determined based on parameters such as a quantity of OFDM symbols 20 

in time domain, a period in time domain, and a comb (comb) interval (indicating a frequency 

domain density) in frequency domain. In time domain, the PRS appears on 𝐿PRS ∈ {2, 4, 6, 12}

consecutive symbols of one slot, and a period of the PRS is 𝑇per
PRS ∈

{4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240}  slots. In frequency 

domain, a value of the density of the PRS is 𝐾comb
PRS ∈ {2, 4, 6,12}. FIG. 5a is a schematic diagram 25 

of time-frequency domain distribution of a PRS, where a horizontal coordinate represents a time 

domain, a vertical coordinate represents a frequency domain, each grid represents one RE, and one 

RE occupies one symbol in time domain and occupies one subcarrier in frequency domain. As 

shown in FIG. 5a, the PRS is distributed on 12 OFDM symbols in time domain, that is, 𝐿PRS =

12; and in frequency domain, a frequency domain density is that one RE of the PRS exists in every 30 

four REs, that is, 𝐾comb
PRS = 4. FIG. 6a is a schematic diagram of time domain distribution of PRSs, 

where a horizontal coordinate represents a time domain, and a vertical coordinate represents a 

frequency domain. As shown in FIG. 6a, a period in which a PRS appears is several slots; a PRS 

pattern is repeated twice in each period, that is, two slots in the several slots in each period include 

a PRS; and for a slot including a PRS, the PRS exists on 12 symbols in 14 symbols of the slot. In 35 
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frequency domain, PRSs are distributed based on a comb structure with a specific frequency 

domain density. The figure does not show specific distribution based on a comb structure. 

[00183] A UTDOA principle is shown in FIG. 4b. A terminal sends an SRS generated by a ZC 

(Zadoff–Chu) sequence, and a plurality of network devices receive the signal and measure time of 

arrival of the signal (waveform). Each time difference of arrival defines one hyperbola that a 5 

network device as a focus, and a point at which the plurality of hyperbolas intersect is a location 

of a terminal. Similar to the PRS, an SRS also appears in a specific pattern (pattern) in time domain 

and frequency domain. In time domain, the SRS appears on 𝑁symb
SRS ∈ {1, 2, 4, 8, 12} consecutive 

symbols in a slot. The SRS also appears in a specific period based on a configuration, and a unit 

of the period is a slot. In frequency domain, the SRS appears at an interval of 𝐾TC ∈ {2, 4, 8} with 10 

a comb structure. FIG. 5b is a schematic diagram of time-frequency domain distribution of an SRS, 

where a horizontal coordinate represents a time domain, a vertical coordinate represents a 

frequency domain, each grid represents one RE, and one RE occupies one symbol in time domain 

and occupies one subcarrier in frequency domain. As shown in FIG. 5b, the SRS is distributed on 

12 consecutive OFDM symbols in time domain, that is, 𝑁symb
SRS = 12; and in frequency domain, a 15 

frequency domain density is that one RE of the SRS exists in every four REs, that is, 𝐾TC = 4. 

FIG. 6b is a schematic diagram of time domain distribution of SRSs, where a horizontal coordinate 

represents a time domain, and a vertical coordinate represents a frequency domain. As shown in 

FIG. 6b, a period in which an SRS appears is several slots; an SRS appears in one slot in each 

period, that is, one slot in the several slots in each period includes an SRS; and for a slot including 20 

an SRS, the SRS exists on 12 symbols in 14 symbols of the slot. In frequency domain, SRSs are 

distributed based on a comb structure with a specific frequency domain density. The figure does 

not show specific distribution based on a comb structure. 

[00184] A communication-based sensing technology may be applied to a continuous ranging 

scenario. In this scenario, ranging needs to be continuously performed on a target, to implement 25 

continuous ranging on the target. In a possible implementation, the continuously ranging on the 

target may be divided into two stages: initial ranging and continuous ranging. In the initial ranging 

stage, an initial range of the target is determined, and in the continuous ranging stage, continuous 

ranging is performed on the target based on the measured initial range. Based on prior information 

(an initial ranging result) of the target, the continuous ranging stage can usually use less resources 30 

to achieve same precision as the initial ranging stage. However, in current pattern definitions of a 

PRS and an SRS in NR, flexible resource configuration is not considered in the two stages. If the 

PRS and the SRS in the NR are used to perform continuous ranging, there may be a waste of 

bandwidth and power resources. 

[00185] In a possible implementation, based on NR downlink measurement and positioning, a 35 
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solution of combining a primary PRS (Primary PRS, P-PRS) and a secondary PRS (Secondary 

PRS, S-PRS) is provided for downlink ranging and positioning. The P-PRS is configured in a 

manner similar to that of the PRS. According to a system configuration, the P-PRS is sent in a 

fixed period with fixed duration, has high power, and does not coexist with data, to provide basic 

ranging and positioning performance. The S-PRS is a flexible auxiliary signal, and is transmitted 5 

when the P-PRS does not exist. Whether the S-PRS is on/off (On/Off), bandwidth and power of 

the S-PRS, and whether the S-PRS coexists with data can be flexibly configured. The bandwidth 

and the power of the S-PRS may be smaller than those of the P-PRS, or may be greater than those 

of the P-PRS. The S-PRS may coexist with the data, or data transmission may not be allowed when 

the S-PRS is transmitted. FIG. 7a and FIG. 7b are schematic diagrams of two types of 10 

configurations of a P-PRS and an S-PRS. As shown in FIG. 7a, the S-PRS uses small bandwidth 

and high power and does not coexist with data in terms of time. As shown in FIG. 7b, the S-PRS 

uses large bandwidth and low power and coexists with data in terms of time. In this solution, a 

signal phase of the S-PRS is discontinuous, and the foregoing positioning based on time difference 

measurement is still used. Therefore, in a continuous ranging scenario, correlation calculation of 15 

a large quantity of sampling points or complex parameter estimation needs to be performed, and 

calculation complexity is high. 

[00186] In view of the foregoing problem, this application provides a wireless sensing method 

and an apparatus, so that when a communication-based sensing technology is applied to continuous 

ranging, a signal transmission resource can be flexibly allocated based on a sensing requirement. 20 

[00187] The technical solutions provided in embodiments of this application may be applied to 

sensing a passive target or an active target. The sensing may include measuring a physical 

parameter of a target or an environment, for example, ranging, speed testing, positioning, and time 

synchronization. A sensing target can be a passive target (an animal, a car, or an uncrewed aerial 

vehicle) or an active target. In a possible implementation, one or more transmitter transmitter s or 25 

one or more receiver s sense a passive target existing in an environment. FIG. 8 is a schematic 

diagram of scenarios in which the passive target is sensed. In the scenario (a) in FIG. 8, a signal is 

transmitted between network devices to sense a moving object in the environment. In the scenario 

(b) in FIG. 8, a signal is transmitted between a network device and a terminal to sense a moving 

object in the environment. For example, in smart transportation, a sensing signal is transmitted 30 

between a network device and a terminal, and a sensing capability of the network device or the 

terminal is used to sense whether there is a moving object at a junction, to assist driving and prevent 

an accident. 

[00188] In a possible scenario, the network device sends a signal to the terminal, and the 

terminal senses a passive target based on the signal (as shown by a solid arrow). In a possible 35 
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scenario, the terminal sends a signal to the network device, and the network device senses a passive 

target based on the signal (as shown by a dashed arrow). In the scenario (c) in FIG. 8, a signal is 

transmitted between terminals to sense a vehicle in the environment. In the scenario (d) in FIG. 8, 

a network device self-transmits a signal and self-receives a signal to sense a vehicle in the 

environment. In another possible implementation, one or more transmitter transmitter s and one or 5 

more receiver s perform sensing. FIG. 9 is a schematic diagram of a scenario in which an active 

target is sensed. In FIG. 9, a signal is transmitted between one or more network devices and a 

terminal, to implement sensing of the terminal (an active target). In a possible scenario, the 

network device sends a signal to the terminal, and the terminal performs sensing based on the 

signal (as shown by a solid arrow). In a possible scenario, the terminal sends a signal to the network 10 

device, and the network device performs sensing based on the signal (as shown by a dashed line 

arrow). 

[00189] FIG. 10 is a schematic interaction diagram of a wireless sensing method 200 according 

to an embodiment of this application. In the wireless sensing method 200, a second communication 

apparatus sends a first signal and a second signal to a first communication apparatus based on a 15 

first transmission parameter set and a second transmission parameter set respectively, so that the 

first communication apparatus performs sensing based on the first signal and the second signal to 

obtain a sensing result. At least one parameter in the first transmission parameter set corresponding 

to the first signal meets a first condition related to a targeted ranging coverage, and at least one 

parameter in the second transmission parameter set corresponding to the second signal meets a 20 

second condition related to targeted ranging precision. Different transmission parameter sets may 

be used for different sensing requirements, to implement flexible configuration of transmission 

resources. 

[00190] This embodiment of this application relates to the first communication apparatus and 

the second communication apparatus. The first communication apparatus may be a terminal or a 25 

network device, and the second communication apparatus may also be a terminal or a network 

device. In a self-transmitting and self-receiving scenario, the first communication apparatus and 

the second communication apparatus may be one apparatus. 

[00191] S210. The first communication apparatus and/or the second communication apparatus 

determine/determines a first transmission parameter set and a second transmission parameter set. 30 

[00192] The first transmission parameter set corresponds to a first signal, and the second 

transmission parameter set corresponds to a second signal. The first transmission parameter set 

and the second transmission parameter set respectively indicate information about a transmission 

resource of the first signal and information about a transmission resource of the second signal, 

where the transmission resource may include a frequency domain resource and/or a time domain 35 
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resource. At least one parameter in the first transmission parameter set meets a first condition, and 

the first condition is determined based on a targeted ranging coverage. At least one parameter in 

the second transmission parameter set meets a second condition, and the second condition is 

determined based on targeted sensing precision. 

[00193] The first signal and the second signal are used by the first communication apparatus 5 

for sensing, and the first signal and the second signal may be referred to as sensing signals. 

Optionally, the first signal and the second signal may alternatively be reference signals. The first 

signal and the second signal each may be specifically a waveform, or may be a sequence carried 

on a waveform. 

[00194] In a possible implementation, the first transmission parameter set includes a first 10 

subcarrier quantity corresponding to the first signal, and the second transmission parameter set 

includes a second subcarrier quantity corresponding to the second signal. A subcarrier quantity 

corresponding to a signal may be a quantity of subcarriers carrying the signal. A larger subcarrier 

quantity indicates more frequency domain resources occupied by the signal. If the subcarrier 

quantity is 1, the signal is carried by a single carrier. In a possible implementation, the second 15 

subcarrier quantity is less than the first subcarrier quantity, that is, a frequency domain resource 

for transmitting the second signal is less than a frequency domain resource for transmitting the 

first signal. 

[00195] Content related to the first transmission parameter set and the second transmission 

parameter set is described in detail below. Details are not described herein again. 20 

[00196] Step S210 is an optional step. When the first signal and the second signal are 

transmitted between the first communication apparatus and the second communication apparatus 

for the first time, the first transmission parameter set and the second transmission parameter set 

need to be determined. In a period of time after the first transmission, the first transmission 

parameter set and the second transmission parameter set that are used during the first transmission 25 

may be used when the first signal and the second signal are transmitted again. 

[00197] S220. The second communication apparatus sends the first signal and the second signal 

based on the first transmission parameter set and the second transmission parameter set 

respectively. Correspondingly, the first communication apparatus receives the first signal and the 

second signal based on the first transmission parameter set and the second transmission parameter 30 

set. 

[00198] In a possible implementation, the second communication apparatus separately sends 

the first signal and the second signal in one sensing period, and the first communication apparatus 

separately receives the first signal and the second signal in one sensing period. The second 

communication apparatus periodically sends the first signal and the second signal, and a time 35 
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domain period in which the first signal and the second signal are sent is referred to as a sensing 

period. In a possible implementation, one sensing period may be several slots. For example, one 

sensing period is 1 to 16 slots. In a possible implementation, a maximum value of the sensing 

period may be one radio frame. 

[00199] In LTE and NR, one radio frame is 10 ms, and one radio frame is equal to 10 subframes. 5 

In LTE, one subframe is two slots, and one slot is seven OFDM symbols. In NR, a length of a 

subframe is related to a subcarrier spacing. For example, when a subcarrier spacing is 15 kHz, one 

subframe is one slot; when a subcarrier spacing is 30 kHz, one subframe is two slots; when a 

subcarrier spacing is 60 kHz, one subframe is four slots. One slot in NR is 14 OFDM symbols 

(normal cyclic prefix (normal CP) mode) or 12 OFDM symbols (extended cyclic prefix (extended 10 

CP) mode). A symbol, a slot, a subframe, and a radio frame in this application may be a value in 

LTE, may be a value in NR, or may be a value in a future evolved wireless communication system. 

This is not limited in this application. 

[00200] In a possible implementation, a first signal is transmitted in a first stage of a sensing 

period, and a second signal is transmitted in a second stage of the sensing period. In this application, 15 

the first signal may be a first-stage sensing signal, and the second signal may be a second-stage 

sensing signal. 

[00201] In a possible implementation, duration occupied by the first stage is shorter than 

duration occupied by the second stage. 

[00202] S230. The first communication apparatus performs sensing based on the first signal and 20 

the second signal to obtain a sensing result. 

[00203] That the first communication apparatus performs sensing based on the first signal and 

the second signal to obtain a sensing result specifically includes: performing sensing based on the 

first signal to obtain a first result, performing sensing based on the second signal to obtain a second 

result, and determining the sensing result based on the first result and the second result. 25 

[00204] As described above, the sensing may include ranging, speed measurement, positioning, 

and the like. The following uses ranging as an example for description. However, the method 

provided in this application is not limited to ranging, and may be further applied to another sensing 

scenario. 

[00205] In a ranging scenario, the first signal may be used for initial ranging, and the second 30 

signal may be used for continuous ranging. 

[00206] In a possible implementation, the first signal is a multi-carrier signal, and that the first 

communication apparatus performs sensing based on the first signal to obtain a first result includes: 

obtaining, based on the first signal, a measurement value d1 of a targeted range by using a multi-

carrier phase ranging method, that is, the first result is d1, and a parameter in the transmission 35 
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parameter set of the first signal is determined based on the targeted ranging coverage, to ensure 

that there is no range ambiguity within the targeted ranging coverage. 

[00207] That the first communication apparatus performs sensing based on the second signal to 

obtain a second result includes: obtaining, based on the second signal, a measurement value 

{d2,i}, i = 1, 2, … , N of the targeted range by using a phase ranging method, where i is an integer 5 

ambiguity, that is, the second result is {d2,i}, i = 1, 2, … , N. The targeted ranging coverage is not 

considered for a transmission parameter of the second signal. Therefore, range ambiguity may 

exist. A quantity N of measurement values may be obtained by dividing the targeted ranging 

coverage by a maximum unambiguous range of the second signal. When the second signal is a 

single-carrier signal, the maximum unambiguous range of the second signal is a carrier wavelength 10 

of the second signal, that is, a signal propagation speed divided by a carrier frequency of the second 

signal. When the second signal is a multi-carrier signal, the maximum unambiguous range of the 

second signal is an equivalent wavelength. For calculation of the equivalent wavelength, refer to 

the foregoing descriptions related to phase ranging and the maximum unambiguous range. Details 

are not described herein again. The parameter in the transmission parameter set of the second 15 

signal is determined based on the targeted ranging precision, so that it can be ensured that the 

second result meets a ranging precision requirement. 

[00208] That the first communication apparatus determines the sensing result based on the first 

result and the second result may specifically include: separately calculating absolute values 

{ei}, i = 1, 2, … , N of differences between a measurement value d1 of the first result and a plurality 20 

of measurement values {d2,i}, i = 1, 2, … , N in the second result, and selecting a measurement 

value d2,m corresponding to a minimum absolute value em from the plurality of measurement 

values of the second result as the sensing result, where m ∈{1, 2, ..., N}. 

[00209] In a possible implementation, a parameter in the first transmission parameter set 

corresponding to the first signal needs to meet that ranging precision that is based on the first signal 25 

can be ensured, and that ranging based on the second signal is unambiguous. A ranging error of 

the first signal needs to be less than the maximum unambiguous range corresponding to the second 

signal. For example, assuming that an actual value of the targeted range is 100 m, the maximum 

unambiguous range corresponding to the second signal is 30 cm, and a maximum error 

corresponding to the precision corresponding to the second signal is 5 cm, the second result may 30 

be {..., 99.45 m, 99.75 m, 100.05 m, 100.35 m, 100.65 m...}. In this case, an error corresponding 

to the precision corresponding to the first signal needs to be less than 30 cm, for example, 10 cm. 

In this case, the first result may be 100.1 m, and the sensing result that may be obtained based on 

the first result and the second result is 100.05 m. If the error corresponding to the precision 

corresponding to the first signal is greater than or equal to 30 cm, a value closest to the actual range 35 
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may not be determined. For example, if the error corresponding to the precision corresponding to 

the first signal is 30 cm, the first result may be 100.3 m, and the sensing result obtained based on 

the first result and the second result is 100.35 m, instead of 100.05 m closest to 100 m. 

[00210] In the wireless sensing method 200, the transmission parameter sets of the two signals 

(the first signal and the second signal) are determined based on the targeted ranging coverage and 5 

the targeted ranging precision respectively, and the first signal and the second signal are separately 

transmitted. The at least one parameter in the parameter set of the first signal meets the first 

condition related to the targeted ranging coverage, to ensure there is no range ambiguity within the 

targeted ranging coverage. This may be used for initial ranging of a target. The at least one 

parameter in the parameter set of the second signal meets the second condition related to the 10 

targeted ranging precision, and may be used for continuous ranging. Different parameter sets may 

be for implementing flexible configuration of transmission resources for different sensing 

requirements. In some possible implementations, a frequency domain resource occupied by the 

second signal is less than a frequency domain resource occupied by the first signal. This improves 

resource utilization during continuous ranging on a target while meeting a sensing requirement. 15 

[00211] The following describes the first transmission parameter set of the first signal and the 

second transmission parameter set of the second signal. 

[00212] In addition to the subcarrier quantity, a signal transmission parameter may further 

include one or more of the following: a subcarrier spacing quantity K, an orthogonal frequency 

division multiplexing OFDM symbol quantity L, and sample energy E. 20 

[00213] The subcarrier spacing quantity K indicates a density of a signal in frequency domain. 

Larger K indicates a lower density of the signal in frequency domain, and smaller K indicates a 

higher density of the signal in frequency domain. For example, K = 4 indicates that there is one 

subcarrier carrying the first signal in every four subcarriers. The OFDM symbol quantity L 

indicates a time-domain resource occupied by the signal, that is, a length of an OFDM symbol 25 

occupied by the signal. Larger L indicates longer duration of the signal in time domain, and smaller 

L indicates shorter duration of the signal in time domain. The sample energy E of the signal is an 

average of squares of amplitudes of all REs constituting the signal. 

[00214] 1. First transmission parameter set of the first signal 

[00215] The first transmission parameter set may include one or more of the following 30 

parameters: a first subcarrier quantity M1 corresponding to the first signal, a first subcarrier spacing 

quantity K1 corresponding to the first signal, a first orthogonal frequency division multiplexing 

OFDM symbol quantity L1 corresponding to the first signal, and first sample energy E1

corresponding to the first signal, where M1, K1, and L1 are positive integers, and E1 is greater than 

or equal to 0. 35 
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[00216] That the at least one parameter in the first transmission parameter set meets the first 

condition related to the targeted ranging coverage may be specifically: The first subcarrier spacing 

quantity K1 corresponding to the first signal is determined based on the targeted ranging coverage, 

so that the first signal has no phase ambiguity in the targeted ranging coverage, and phase ranging 

based on the first signal has no ranging ambiguity in the targeted ranging coverage. 5 

[00217] The targeted ranging coverage may be predefined in a protocol. One or more targeted 

ranging coverages may be defined in the standard, and different transmission parameter sets may 

be determined for different targeted ranging coverages. The targeted ranging coverages may be of 

different magnitudes. For example, the targeted ranging coverage is 2 km. In this case, the 

transmission parameter set of the first signal needs to ensure that there is no ranging ambiguity 10 

within 2 km. The targeted ranging coverage may alternatively be 1 km, 500 m, 400 m, 200 m, 100 

m, 50 m, 20 m, 10 m, 5 m, 2 m, 1 m, or the like. The foregoing values are examples. A value of 

the targeted ranging coverage is not limited in this application. 

[00218] In a possible implementation, a parameter in the first transmission parameter set meets 

the first condition, and the first condition is: 15 

𝐷 ≤
𝑐

𝛾𝐾1𝛥𝑓
   (6) 

[00219] D is the targeted ranging coverage, 𝐾1 is the first subcarrier spacing quantity, 𝛥𝑓 is 

a subcarrier spacing corresponding to the first signal, 𝑐 is a signal propagation speed, and 𝛾 is a 

preset value greater than 0 and less than or equal to 2. 

[00220] The subcarrier spacing (subcarrier spacing, SCS) 𝛥𝑓 is a predefined system parameter. 20 

For example, a subcarrier spacing supported in LTE is 15 kHz, and subcarrier spacings supported 

in NR are 15 kHz, 30 kHz, 60 kHz, 120 kHz, and 240 kHz. 

[00221] A value of 𝛾  varies in different ranging scenarios. The value of 𝛾  is related to a 

geometric structure formed by a transmitter, a receiver, and a target of the signal. Optionally, in an 

active targeted ranging scenario, the receiver and the target may be a same object. In a passive 25 

targeted ranging scenario, for example, in the scenario shown in FIG. 8, 𝛾 is a value greater than 

1 and less than or equal to 2. In a self-transmitting and self-receiving scenario, for example, in the 

scenario (d) in FIG. 8, 𝛾 may be equal to 2. In an active targeted ranging scenario, for example, 

in the scenario shown in FIG. 9, 𝛾 may be equal to 1. In this case, the first condition may be 

represented as: 30 

𝐷 ≤
𝑐

𝐾1𝛥𝑓
    (7) 

[00222] In the first condition, the targeted ranging coverage D and the subcarrier spacing 𝛥𝑓

are system parameters defined in a standard, the signal propagation speed is a known parameter, 

and 𝛾  is a parameter that may be determined based on a ranging scenario. Therefore, the 
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subcarrier spacing quantity 𝐾1 of the first signal may be determined based on these parameters. 

The first condition may alternatively be expressed as: 

𝐾1 ≤
𝑐

𝛾𝐷𝛥𝑓
   (8) 

[00223] In a possible implementation, 𝐾1 is a maximum integer that meets the first condition. 

In same bandwidth, larger 𝐾1 indicates a lower density of subcarriers carrying the first signal, 5 

and more remaining frequency domain resources that can be used. In this possible implementation, 

frequency domain resource utilization is improved while the targeted ranging coverage is met. 

[00224] In a possible implementation, when bandwidth B for transmitting the first signal is 

given, K1 may be represented by using the subcarrier quantity M1, that is, K1 = B/M1. The first 

condition may be represented as follows: 10 

𝐷 ≤
𝑐 𝑀1

𝛾𝐵𝛥𝑓
    (9) 

[00225] The first condition may implement that the first signal has no phase ambiguity in the 

targeted ranging coverage. The first condition imposes no limitation on ranging precision of 

ranging that is based on the first signal. When the first signal and the second signal are used to 

perform ranging, ranging precision based on the first signal needs to meet that unambiguous 15 

ranging that is based on the second signal. 

[00226] In a possible implementation, the parameter in the first transmission parameter set 

further meets a third condition. The third condition is related to the maximum unambiguous range 

of the second signal. The third condition may enable the ranging precision corresponding to the 

first signal to meet unambiguous ranging that is based on the second signal. 20 

[00227] In phase ranging, ranging precision is related to a frequency of a radio frequency signal 

and a signal-to-noise ratio, where an equivalent signal-to-noise ratio of the signal is determined 

based on a subcarrier quantity, an OFDM symbol quantity, and sample energy of the signal, a noise 

power spectral density (noise power spectral density) of the receiver , and a path loss (pathloss, 

PL). Therefore, when a ranging precision requirement is known (the ranging precision based on 25 

the first signal meets unambiguous ranging that is based on the second signal), the first subcarrier 

quantity M1, the first OFDM symbol quantity L1, and the first sample energy E1 in the first 

transmission parameter set are determined based on the noise power spectral density and the path 

loss of the first communication apparatus, so that the ranging precision based on the first signal 

meets the ranging precision requirement. 30 

[00228] The noise power spectral density is also referred to as a noise power density (noise 

power density), a noise spectral density (noise spectral density), a noise density (noise density), or 

the like. The path loss is a loss generated on a propagation path from the transmitter to the receiver. 

[00229] In a possible implementation, the parameter in the first transmission parameter set 
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meets the third condition, and the third condition is: 

𝛽1𝑐

𝐵𝑅𝑀𝑆√𝑆𝑁𝑅1
≤ 𝑐/𝑓𝑐   (10) 

[00230] 𝐵𝑅𝑀𝑆 is root mean square (Root Mean Square, RMS) bandwidth of the first signal, 

𝑆𝑁𝑅1  is an equivalent signal-to-noise ratio of the first signal, 𝑓𝑐  is a radio frequency carrier 

center frequency, 𝑐 is the signal propagation speed, and 𝛽1 is a first correction parameter. 5 

[00231] In the foregoing formula (10), 
𝛽1𝑐

𝐵𝑅𝑀𝑆√𝑆𝑁𝑅1
 represents ranging precision corresponding 

to the first signal, and 𝑐/𝑓𝑐 represents a wavelength of the second signal. Herein, it is assumed 

that the ranging based on the second signal is single-carrier phase ranging, and the wavelength of 

the second signal is the maximum unambiguous range of the second signal. This application does 

not limit the single-carrier phase ranging to be used for the second signal. If ranging for the second 10 

signal is multi-carrier differential phase ranging, 𝑐/𝑓𝑐 needs to be replaced with an equivalent 

wavelength of a multi-carrier signal. 

[00232] The third condition may alternatively be expressed as: 

𝛽1

𝐵𝑅𝑀𝑆√𝑆𝑁𝑅1
≤ 1/𝑓𝑐   (11) 

[00233] The root mean square bandwidth 𝐵𝑅𝑀𝑆 may be calculated in the following manner: 15 

𝐵RMS = √
∑ (

1

𝐿1
∑ |𝑥𝑘,𝑙|

2
𝑙∈ℒ1

(𝑘Δ𝑓)2)𝑘∈𝒦1

∑ (
1

𝐿1
∑ |𝑥𝑘,𝑙|

2
𝑙∈ℒ1 )𝑘∈𝒦1

= √
∑ ∑ |𝑥𝑘,𝑙|

2
𝑙∈ℒ1

(𝑘Δ𝑓)2𝑘∈𝒦1

∑ ∑ |𝑥𝑘,𝑙|
2

𝑙∈ℒ1𝑘∈𝒦1

   (12) 

[00234] 𝑙 is an OFDM symbol index, ℒ1 is an OFDM symbol index corresponding to the first 

signal, 𝑘 is a subcarrier index, 𝒦1 is a subcarrier index corresponding to the first signal, 𝑥𝑘,𝑙 is 

a complex value of an RE on the OFDM symbol 𝑙 and a subcarrier 𝑘, and 𝛥𝑓 is a subcarrier 

spacing. 20 

[00235] In a possible implementation, the subcarrier index of the first signal does not change 

with an OFDM symbol, and the root mean square bandwidth 𝐵𝑅𝑀𝑆 of the first signal may be 

expressed as: 

𝐵RMS = √
∑ |𝑥𝑘,𝑙0|

2
(𝑘Δ𝑓)2𝑘∈𝒦

∑ |𝑥𝑘,𝑙0|
2

𝑘∈𝒦

   (13) 

[00236] 𝑙0 ∈ ℒ1, to be specific, 𝑙0 may be any OFDM symbol index corresponding to the first 25 

signal. 

[00237] 𝛽1 is a constant greater than 0, and is also referred to as a correction constant. The 

constant includes two parts, and may be written as 𝛽1 = 𝛽1
𝑎 ⋅ 𝛽1

𝑏 . 𝛽1
𝑎  is for correcting a 

relationship between the ranging precision corresponding to the first signal and the root mean 

square bandwidth, a specific value thereof is determined by a waveform of the first signal, and a 30 
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typical value of 𝛽1
𝑎 is 

1

√8𝜋2
 for an OFDM signal. 𝛽1

𝑏 is for correcting a relationship between the 

ranging precision corresponding to the first signal and the maximum unambiguous range of the 

second signal (that is, the carrier wavelength of the second signal), and a typical value of 𝛽1
𝑏 is 3. 

In conclusion, a typical value of 𝛽1 is 
3

√8𝜋2
≈

1

3
. Alternatively, another value may be selected for 

𝛽1 based on an actual scenario. This is not limited in this application. 5 

[00238] 𝑆𝑁𝑅1 is an equivalent signal-to-noise ratio of the first signal, and may be determined 

based on the first subcarrier quantity M1, the first OFDM symbol quantity L1, the first sample 

energy E1, the noise power spectral density N0 of the receiver  (the first communication 

apparatus), and the path loss from the transmitter (the second communication apparatus) to the 

receiver (the first communication apparatus). 10 

[00239] In a possible implementation, 𝑆𝑁𝑅1 is obtained by using the following formula: 

SNR1 = 𝑀1𝐿1
(𝑇𝐶𝑃+𝑇𝐼𝐹𝐹𝑇)

𝑇𝐼𝐹𝐹𝑇

𝐸1

𝑁0
𝜌   (14) 

[00240] TCP  is a time length of a cyclic prefix (cyclic prefix, CP), TIFFT  is a length of an 

OFDM symbol that does not include a CP, N0 is the noise power spectral density of the receiver  

(for example, the first communication apparatus), and 𝜌 is a gain coefficient corresponding to the 15 

path loss (for example, for PL = 10 dB, 𝜌 = 0.1). When the OFDM symbol has no cyclic prefix, 

that is, when TCP = 0, 𝑆𝑁𝑅1 is obtained by using the following formula: 

SNR1 =
𝑀1𝐿1𝐸1

𝑁0
𝜌   (15) 

[00241] The third condition may meet the precision corresponding to the first signal, so that the 

ranging of the second signal is unambiguous. In the third condition, the maximum unambiguous 20 

range of the second signal is determined by a radio frequency carrier center frequency, the radio 

frequency carrier center frequency may be a value agreed on in a protocol, the noise power spectral 

density of the first communication apparatus is determined by a hardware circuit of the first 

communication apparatus, and the path loss may be obtained through measurement. Therefore, on 

a basis that the noise power spectral density, the path loss, and the maximum unambiguous range 25 

of the second signal are known, determining a group of first subcarrier quantity M1, a first OFDM 

symbol quantity L1, and a first transmit power E1 that meet a third condition. 

[00242] The first signal whose transmission parameters meet the first condition and the third 

condition is used to perform ranging, so that a range within the targeted ranging coverage is 

unambiguous, and precision corresponding to the second signal meets that there is no phase 30 

ambiguity. Therefore, this solution may be used for initial ranging in a scenario of continuous 

ranging. On a basis of the initial ranging, the ranging based on the second signal may meet the 

targeted ranging precision, and may be used for continuous ranging of the target. 
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[00243] 2. Second transmission parameter set of the second signal 

[00244] The second transmission parameter set may include one or more of the following 

parameters: a second subcarrier quantity M2 corresponding to the second signal, a second 

subcarrier spacing quantity K2 corresponding to the second signal, a second orthogonal frequency 

division multiplexing OFDM symbol quantity L2 corresponding to the second signal, and second 5 

sample energy E2 corresponding to the second signal, where M2, K2, and L2 are positive integers, 

and E2 is greater than or equal to 0. 

[00245] A parameter in the second transmission parameter set meets the second condition, and 

the second condition is related to the targeted ranging precision. Specifically, the second subcarrier 

quantity, the second OFDM symbol quantity, and the second sample energy that correspond to the 10 

second signal meet the second condition related to the targeted ranging precision, so that the phase 

ranging based on the second signal meets a requirement of the targeted ranging precision. 

[00246] As described above, in phase ranging, ranging precision is related to a frequency of a 

radio frequency signal and a signal-to-noise ratio, where an equivalent signal-to-noise ratio of the 

signal is determined based on a subcarrier quantity, an OFDM symbol quantity, and sample energy 15 

of the signal, a noise power spectral density of a receiver , and a path loss from the transmitter to 

the receiver. Therefore, the second subcarrier quantity M2, the second OFDM symbol quantity L2, 

and the second sample energy E2 in the second transmission parameter may be determined based 

on the targeted ranging precision, the noise power spectral density of the receiver , and the path 

loss from the transmitter to the receiver. 20 

[00247] The targeted ranging precision may be predefined, or may be ranging precision 

predefined in a protocol or a standard. For example, one or more targeted ranging precisions may 

be defined in a protocol or a standard, and different transmission parameter sets may be determined 

for different targeted ranging precisions. For example, the targeted ranging precision may be 100 

m, 50 m, 30 m, 20 m, 10 m, 5 m, 3 m, 2 m, 1 m, 50 cm, 30 cm, 20 cm, 10 cm, 5 cm, 3 cm, 2 cm, 25 

1 cm, or the like. 

[00248] In a possible implementation, the parameter in the second transmission parameter set 

meets the second condition, and the second condition is: 

δ ≥
β2c

fc√𝑆𝑁𝑅2
   (16) 

[00249] δ is the targeted ranging precision, 𝑆𝑁𝑅2 is an equivalent signal-to-noise ratio of the 30 

second signal, 𝑓𝑐  is the radio frequency carrier center frequency, 𝑐  is the signal propagation 

speed, and 𝛽2 is a second correction parameter. 

[00250] 𝛽2 is a constant greater than 0, and is also referred to as a correction constant, and a 

typical value of 𝛽2 is √2. Alternatively, another value may be selected for 𝛽2 based on an actual 
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scenario. This is not limited in this application. 

[00251] 𝑆𝑁𝑅2 may be determined based on the subcarrier quantity M2 of the second signal, the 

OFDM symbol quantity L2 of the second signal, the sample energy E2 of the second signal, the 

noise power spectral density N0 of the receiver  (the first communication apparatus), and the path 

loss from the transmitter to the receiver. 5 

[00252] In a possible implementation, 𝑆𝑁𝑅2 is obtained by using the following formula: 

SNR2 = 𝑀2𝐿2
(𝑇𝐶𝑃+𝑇𝐼𝐹𝐹𝑇)

𝑇𝐼𝐹𝐹𝑇

𝐸2

𝑁0
𝜌   (17) 

[00253] TCP is a time length of a CP, TIFFT is a length of an OFDM symbol that does not 

include a CP, N0  is the noise power spectral density of the receiver  (for example, the first 

communication apparatus), and 𝜌 is a linear gain coefficient corresponding to the path loss (for 10 

example, for PL = 10 dB, 𝜌 = 0.1). When the OFDM symbol has no cyclic prefix, that is, when 

TCP = 0, 𝑆𝑁𝑅1 is obtained by using the following formula: 

SNR2 =
𝑀2𝐿2𝐸2

𝑁0
𝜌   (18) 

[00254] TCP  and TIFFT  in the foregoing formula (14) and formula (17) are determined 

according to system settings. For example, the NR protocol defines five system parameters. In a 15 

system parameter 0, a subcarrier spacing is 15 kHz, TCP is 4.69 μs, and TIFFT is 66.67 μs. In a 

system parameter 1, a subcarrier spacing is 30 kHz, TCP is 2.34 μs, and TIFFT is 33.33 μs. TCP

and TIFFT may alternatively be values in a system parameter in a future evolved communication 

system. This is not limited herein. 

[00255] The formulas described in this application are merely examples for expression, and 20 

another equivalent formula may be obtained through deformation of these formulas. Meeting the 

equivalent formula is also equivalent to meeting the formula in this application. 

[00256] In a possible implementation, L2 = L − L1 is taken, where L is a length of a sensing 

signal including the first signal and the second signal. In other words, in a sensing period, the 

second signal is sent when the first signal is not sent, the first signal and the second signal are 25 

consecutive in time domain, and there is no interrupt in OFDM symbols of the first signal and the 

second signal. After the initial ranging based on the first signal is performed, continuous ranging 

may be immediately performed based on the second signal, thereby reducing a ranging error 

caused by signal discontinuity. 

[00257] In a possible implementation, when the second signal is a non-single-carrier signal, the 30 

second subcarrier spacing quantity K2 corresponding to the second signal is less than the first 

subcarrier spacing quantity K1 corresponding to the first signal, that is, a subcarrier density 

corresponding to the second signal is greater than a subcarrier density corresponding to the first 

signal. 
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[00258] The second subcarrier quantity M2 corresponding to the second signal is less than the 

first subcarrier quantity M1 corresponding to the first signal. When the second subcarrier spacing 

quantity K2 corresponding to the second signal is less than the first subcarrier spacing quantity K1

corresponding to the first signal, bandwidth occupied by the second signal is less than bandwidth 

occupied by the first signal. Therefore, resource overheads during continuous ranging can be 5 

reduced. 

[00259] In a possible implementation, the second OFDM symbol quantity L2 corresponding to 

the second signal is greater than or equal to the first OFDM symbol quantity L1 corresponding to 

the first signal. Time duration of the second signal in time domain is longer than time duration of 

the first signal in time domain, which is conducive to continuous ranging on a target. 10 

[00260] In a possible implementation, transmit power E2 corresponding to the second signal is 

less than or equal to transmit power E1 corresponding to the first signal. Using low power for the 

second signal can reduce resource overheads during continuous ranging. 

[00261] The following uses an example to describe possible values of the parameters in the first 

transmission parameter set of the first signal and the second transmission parameter set of the 15 

second signal in this embodiment of this application. 

[00262] In a possible implementation, the first OFDM symbol quantity L1 corresponding to the 

first signal may be 1 to 14 symbols; a minimum second OFDM symbol quantity L2 corresponding 

to the second signal may be 1, and a maximum second OFDM symbol quantity may be the sensing 

period minus the OFDM symbol quantity of the first signal. 20 

[00263] In a possible implementation, a minimum subcarrier quantity M1 corresponding to the 

first signal is 2, and a maximum subcarrier quantity M1 is limited by configured bandwidth. The 

minimum subcarrier quantity being 2 can implement multi-carrier phase ranging that is based on 

the first signal, and can meet a larger targeted ranging coverage compared with single-carrier phase 

ranging. 25 

[00264] In a possible implementation, a minimum subcarrier quantity M2 corresponding to the 

second signal is 1, and a maximum subcarrier quantity M2 is limited by configured bandwidth. 

When the subcarrier quantity M2 of the second signal is 1, that is, the second signal is a single-

carrier signal, on a basis of implementing initial ranging by using the first signal, continuous 

targeted ranging that meets a precision requirement can also be implemented by using the single-30 

carrier signal. In addition, when a single carrier is used, power for sending the second signal is 

centralized on one carrier, thereby reducing signal processing complexity. 

[00265] In a possible implementation, the subcarrier spacing quantity K2 of the second signal 

is 1. When the second signal is a single-carrier signal, the subcarrier spacing quantity K2 does not 

exist in the second transmission parameter set, or the subcarrier spacing quantity K2 is an invalid 35 
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value. 

[00266] In a possible implementation, in a scenario in which an active target is sensed, when 

the subcarrier spacing 𝛥𝑓 is 2^μ×15 kHz (μ = 0, 1, 2, 3, 4...), a value range of the subcarrier 

spacing quantity K1 corresponding to the first signal may be 2^(–μ)×10–2^(–μ)×20000. For 

different targeted ranging coverages D, the subcarrier spacing quantity K1 corresponding to the 5 

first signal may be shown in Table 1. For example, when the subcarrier spacing is 15 kHz (μ = 0), 

and the targeted ranging coverage is 2000 m, the subcarrier spacing quantity corresponding to the 

first signal is 10. In this case, resource utilization is highest on a basis that the targeted ranging 

coverage is met. Optionally, the subcarrier spacing quantity may also be less than 10. When a value 

of the subcarrier spacing quantity in Table 1 is not an integer, K1 should be a positive integer not 10 

greater than the value. 

Table 1 Possible values of the subcarrier spacing quantity K1 when the subcarrier spacing 

is 2^μ×15 kHz 

Targeted ranging coverage (m) Subcarrier spacing quantity K1 

2000 2^(–μ)×10 

1000 2^(–μ)×20 

500 2^(–μ)×40 

400 2^(–μ)×50 

200 2^(–μ)×100 

100 2^(–μ)×200 

50 2^(–μ)×400 

20 2^(–μ)×1000 

10 2^(–μ)×2000 

5 2^(–μ)×4000 

2 2^(–μ)×10000 

1 2^(–μ)×20000 

[00267] As shown in Table 1, in a common ranging coverage (10 m to 1 km) and a 15 kHz 15 

subcarrier spacing configuration, a corresponding subcarrier spacing quantity is 20 to 2000. 

However, currently, comb structure spacing ranges of the PRS and the SRS are only {2, 4, 6, 12} 

and {2, 4, 8}. This excessively large maximum unambiguous range caused by such high-density 

frequency domain distribution does not match an actual application scenario, but increases 

unnecessary frequency domain resource overheads. The first signal in this embodiment of this 20 

application can reduce frequency domain resource overheads while meeting the targeted ranging 
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coverage. 

[00268] FIG. 11a to FIG. 11c are schematic diagrams of time-frequency resource distribution 

of a PRS and an SRS in NR and a sensing signal respectively in this application. 

[00269] FIG. 11a is a schematic diagram of time-frequency resource distribution of a first signal 

and a second signal according to an embodiment of this application. As shown in FIG. 11a, in time 5 

domain, a sensing signal period is four slots, and each sensing period includes a first signal and a 

second signal. The first signal exists in the 1st slot of the sensing period, and the second signal 

exists in the last three slots of the sensing period. A part without padding in the figure may carry 

data or another reference signal, or may be left empty. In frequency domain, a subcarrier spacing 

quantity of the first signal is 4, that is, there is one subcarrier carrying the first signal in every four 10 

subcarriers. The first signal is distributed in an entire bandwidth allocated to the sensing signal in 

frequency domain, the second signal occupies a part of the bandwidth, and a quantity of subcarriers 

that carry the second signal is less than a quantity of subcarriers that carry the first signal. 

[00270] For comparison, FIG. 11b is a schematic diagram of typical time-frequency resource 

distribution of a PRS in NR. In time domain, a PRS period is also four slots (a minimum of four 15 

slots). To achieve a continuous ranging effect similar to that in this embodiment of this application, 

if a PRS repetition factor is 4, the PRS is repeated four times in each period, that is, the PRS exists 

in each slot. Compared with the solutions in this application, the PRS does not exist continuously 

in time domain, because in an NR system, in a normal cyclic prefix (normal CP) mode, there are 

14 OFDM symbols in one slot, and the PRS exists in a maximum of 12 consecutive symbols. This 20 

causes a phenomenon that the PRS is discontinuous in time. In frequency domain, the PRS 

occupies, at an interval of 4 in a comb structure, an entire bandwidth allocated to the PRS. Because 

a PRS configuration is the same in a period, the PRS continuously occupies the entire bandwidth 

allocated to the PRS in the entire period. 

[00271] For comparison, FIG. 11c is a schematic diagram of typical time-frequency resource 25 

distribution of an SRS in NR. In FIG. 11c, a part with "SRS" represents that an SRS signal is 

carried, and an empty part may carry data or another reference signal, or may be left empty. In 

time domain, an SRS period is one slot. To achieve a continuous ranging effect similar to that in 

the foregoing embodiments of this application, an SRS needs to exist in each slot. In the solution 

in FIG. 11c, compared with the solutions in this application, the SRS does not exist continuously 30 

in time domain, because in a normal CP mode, there are 14 OFDM symbols in one slot, and the 

SRS exists in a maximum of 12 consecutive symbols. This causes a phenomenon that the SRS is 

discontinuous in time. In frequency domain, a spacing of a comb structure of the SRS is 4, that is, 

one of every four subcarriers carries an SRS. Similar to the PRS, the SRS also covers an entire 

bandwidth allocated to the SRS. 35 
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[00272] By comparing FIG. 11a with FIG. 11b and FIG. 11c separately, it can be known that, 

to implement continuous ranging, the PRS and the SRS need to cover the entire allocated 

bandwidth in each slot, and there may be time discontinuity. However, in this application, the first 

signal uses a large bandwidth and high power for initial ranging, and the second signal uses a small 

bandwidth and low power for continuous ranging. The second signal does not occupy the entire 5 

bandwidth, and the second signal can implement continuous ranging of a target by occupying a 

small quantity of frequency domain resources. Other data, reference signals, and the like can be 

transmitted at an unoccupied resource location, thereby improving frequency domain resource 

utilization. 

[00273] The following further analyzes transmission resources consumed in embodiments of 10 

this application and transmission resources consumed in the PRS solution and the SRS solution 

for achieving a similar ranging effect. 

[00274] First, the PRS and the SRS are discontinuous in time domain. In a continuous ranging 

scenario of the target, the target may be lost, which has an obvious disadvantage compared with 

the solution in this application. In addition, in terms of resource utilization efficiency, this solution 15 

reduces more overheads. Resource utilization of the PRS is the same as that of the SRS, except 

that resource distribution of the PRS in frequency domain has an offset. Therefore, the following 

analyzes and compares overheads of the solution in this application and overheads of the SRS. 

Because four slots are a period shared by the PRS solution and this solution, overheads of the two 

solutions in the four slots are analyzed and compared. A quantity of REs in an entire periodicity is: 20 

13 subcarriers x 14 OFDM symbols x 4 slots = 728. In this solution, a quantity of REs occupied 

by a sensing signal is: 4 subcarriers x 14 OFDM symbols x 1 slot + 2 subcarriers x 14 OFDM 

symbols x 3 slots = 140. In the SRS solution, a quantity of REs occupied by an SRS is: 4 subcarriers 

x 12 OFDM symbols x 4 slots = 192. Therefore, compared with this solution, the SRS solution 

uses about (192 – 140)/140 = 37% more resources. 25 

[00275] Compared with the PRS and the SRS, the sensing signal provided in this embodiment 

of this application mainly reduces overheads by using the second signal. For ease of explanation, 

both the bandwidth and the period in the example are small. When the bandwidth and the period 

of the sensing signal are large in practice, the second stage may be longer than the first stage in 

this solution. In this case, compared with the PRS and the SRS, this solution may reduce more 30 

overheads. 

[00276] In addition, when the existing PRS, SRS, P-PRS, and S-PRS implement positioning 

based on time difference measurement, correlation calculation of a large quantity of sampling 

points or complex parameter estimation needs to be performed. If phase ranging is performed by 

using these signals, because phases of time-domain complex waveforms of subcarriers of these 35 
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signals are discontinuous (each subcarrier of an OFDM symbol in frequency domain corresponds 

to a complex sine wave in time domain), a receiver  needs to detect a time point of phase 

discontinuity, and signal processing of the receiver  is more complex. In addition, phase 

discontinuity may cause a decrease in phase detection precision. 

[00277] For the foregoing problem, an embodiment of this application provides a method for 5 

making phases of a time-domain complex waveform corresponding to a subcarrier of a sensing 

signal continuous, to reduce processing complexity of a receiver , and improve phase detection 

precision, thereby improving ranging precision. 

[00278] In a possible implementation, the method includes: performing phase compensation on 

an RE value of the first signal and/or the RE value of the second signal, so that the first signal 10 

and/or the second signal are/is phase continuous in adjacent OFDM symbols on a same subcarrier. 

[00279] It is assumed that two REs on a same subcarrier on two adjacent OFDM symbols 

(numbered 𝑙 and (𝑙 + 1) respectively, where l is an integer greater than or equal to 0) including 

a sensing signal are RE-𝑙 and RE-(𝑙 + 1) respectively. Phase compensation may be performed 

on RE-(𝑙 + 1)  based on a phase value of RE-𝑙 , so that phases of RE-𝑙  and RE-(𝑙 + 1)  are 15 

continuous; or phase compensation may be performed on RE-l based on a phase value of RE-(𝑙 +

1), so that phases of RE-𝑙 and RE-(𝑙 + 1) are continuous. 

[00280] For example, it is assumed that baseband frequency indexes of subcarriers on which 

RE-l and RE-(l+1) are located are q, values of RE- 𝑙  and RE- (𝑙 + 1)  are 𝑥𝑙  and 𝑥𝑙+1

respectively, a CP length of an OFDM symbol on which the two REs are located is TCP, and a 20 

length of an OFDM symbol that does not include a CP is TIFFT. To keep a phase of a time domain 

waveform corresponding to the RE-(𝑙 + 1) after the CP is added and a phase of a time domain 

waveform corresponding to the RE- 𝑙  after the CP is added continuous, the following 

compensation may be performed on the value of the RE-(𝑙 + 1) based on a current phase of the 

RE-𝑙: 25 

𝑥𝑙+1 = |𝑥𝑙+1| ⋅ 𝑒
𝑗[2𝜋𝑞⋅

𝑇CP
𝑇IFFT

+φ(𝑥𝑙)]   (19) 

[00281] |𝑥𝑙+1| is an amplitude of 𝑥𝑙+1, and φ(𝑥𝑙) is a phase of 𝑥𝑙. 

[00282] Alternatively, the following compensation may also be performed on the phase of RE-

𝑙 based on a current phase of RE-(l+1): 

𝑥𝑙 = |𝑥𝑙| ⋅ 𝑒
𝑗[−2𝜋𝑞⋅

𝑇CP
𝑇IFFT

+φ(𝑥𝑙+1)]
   (20) 30 

[00283] |𝑥𝑙| is an amplitude of 𝑥𝑙, and φ(𝑥𝑙+1) is a phase of 𝑥𝑙+1. 

[00284] In a possible implementation, a first communication apparatus sends a first phase 

compensation indication to a second communication apparatus. Correspondingly, the second 

communication apparatus receives the first phase compensation indication sent by the first 
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communication apparatus. In response to the first phase compensation instruction, the second 

communication apparatus performs phase compensation on the first signal and/or the second signal. 

[00285] In a possible implementation, the second communication apparatus performs phase 

compensation on the first signal and/or the second signal, and sends a second phase compensation 

indication to the first communication apparatus, where the second phase compensation indication 5 

indicates that the first signal and/or the second signal are/is signals on which phase compensation 

is performed. The first communication apparatus selects, based on the second phase compensation 

indication, an appropriate signal processing method to process the first signal and the second signal. 

For example, different PLL types are used to process a signal with continuous phases and a signal 

with discontinuous phases. 10 

[00286] Optionally, before transmitting the first signal and/or the second signal, the second 

communication apparatus performs phase compensation on the RE value of the first signal and/or 

the second signal. For example, phase compensation is sequentially performed on REs 

corresponding to consecutive OFDM symbols on a same subcarrier. The sequential compensation 

may be specifically: compensating values of the REs by using the formula (19) in ascending order 15 

of the OFDM symbol index l; or compensating values of the REs by using the formula (20) in 

descending order of the OFDM symbol index l. 

[00287] In the foregoing method, phase compensation is performed by using values of REs 

corresponding to adjacent OFDM symbols on a subcarrier, so that the first signal and/or the second 

signal remain/remains phase continuity in adjacent OFDM symbols on a same subcarrier. A 20 

location or an index of a subcarrier carrying the first signal and/or the second signal is not limited 

in the method, and flexibility is high. 

[00288] In another possible implementation, the method includes: selecting a subcarrier whose 

baseband frequency index meets a fourth condition, to transmit the first signal and/or the second 

signal, where the fourth condition is shown in the following formula (21): 25 

𝑦 =
𝑛

𝛥𝑓⋅𝑇𝐶𝑃
 (𝑛 = 0, ±1, ±2, … )   (21) 

[00289] y is a baseband frequency index, 𝛥𝑓 is a subcarrier spacing, a CP length of an OFDM 

symbol is TCP, and n is an integer. 

[00290] Transmitting a specific value on subcarriers at specific locations may ensure that a 

phase of a time domain waveform corresponding to a sensing signal of these subcarriers is 30 

continuous in adjacent OFDM symbols. Specifically, when CP duration of the OFDM symbols is 

an integer multiple of a complex sine wave period corresponding to the subcarriers, it can be 

ensured that phases of the OFDM symbols including a CP are continuous. 

[00291] In a possible implementation, for a selected subcarrier with a specific baseband 

frequency domain index, values of a plurality of consecutive REs corresponding to the first signal 35 
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and/or the second signal at a frequency domain location of a same subcarrier are the same. 

[00292] In a possible implementation, in a normal CP mode in NR, a baseband frequency index 

of a subcarrier corresponding to the first signal and/or the second signal is 𝑦 = 128𝑛, (𝑛 =

0, ±1, ±2, … ); or in an extended CP mode in NR, a baseband frequency index of a subcarrier 

corresponding to the first signal and/or the second signal is 𝑦 = 4𝑛, (𝑛 = 0, ±1, ±2, … ). 5 

[00293] In the foregoing method, for different configurations of subcarrier spacings and OFDM 

cyclic prefix lengths, subcarriers of a specific baseband frequency index are selected to carry the 

first signal and/or the second signal, so that the first signal and/or the second signal can remain 

phase continuity in adjacent OFDM symbols on a same subcarrier, and no operation such as phase 

compensation is required, thereby reducing complexity of a transmitter. 10 

[00294] When a time domain complex waveform corresponding to the subcarrier of the first 

signal and/or the second signal is phase continuous across a plurality of OFDM symbols, a receiver  

does not need to detect a moment of phase discontinuity. Therefore, signal processing of the 

receiver  is simple, and the signal phase continuity can ensure high phase detection precision, 

thereby improving ranging precision. In addition, a signal with continuous phases facilitates 15 

continuous ranging of the target. In a continuous ranging scenario, there may be two reasons of a 

phase change: a phase change caused by a movement of a target, and a phase change that is caused 

by phase discontinuity of a signal at some time. If a phase of a signal is continuous, a phase change 

directly reflects a movement of the target, thereby reducing complexity of signal processing. 

[00295] The foregoing describes the transmission parameter sets of the first signal and the 20 

second signal and a process of performing sensing based on the sensing signal including the first 

signal and the second signal. The following describes an interaction process of configuring and 

using the sensing signal. 

[00296] Before the first signal and the second signal are transmitted, the transmission parameter 

sets of the first signal and the second signal need to be determined, and signal configuration needs 25 

to be performed. The two steps may be performed by the first communication apparatus, or may 

be performed by the second communication apparatus, or may be performed by the first 

communication apparatus and the second communication apparatus respectively, or may be 

performed by the second communication apparatus and the first communication apparatus 

respectively. With reference to FIG. 12 to FIG. 15, the following describes four methods for 30 

determining the transmission parameter sets of the first signal and the second signal to perform 

signal configuration and sensing. 

[00297] Refer to FIG. 12. FIG. 12 is a schematic interaction flowchart of a wireless sensing 

method according to an embodiment of this application. In the method shown in FIG. 12, a second 

communication apparatus determines transmission parameters of a first signal and a second signal, 35 
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performs signal configuration, and sends a configuration result to a first communication apparatus. 

[00298] S1201. The second communication apparatus sends a first request to the first 

communication apparatus. Correspondingly, the first communication apparatus receives the first 

request sent by the second communication apparatus. 

[00299] In a possible implementation, the first request is for requesting a noise power spectral 5 

density of the first communication apparatus and a path loss from the second communication 

apparatus to the first communication apparatus. 

[00300] In a possible implementation, the second communication apparatus further sends a 

second request to the first communication apparatus. The first request is for requesting the noise 

power spectral density of the first communication apparatus, and the second request is for 10 

requesting the path loss from the second communication apparatus to the first communication 

apparatus. Alternatively, the first request is for requesting the path loss from the second 

communication apparatus to the first communication apparatus, and the second request is for 

requesting the noise power spectral density of the first communication apparatus. 

[00301] As described above, in some possible implementations, ranging precision 15 

corresponding to the first signal and the second signal is related to the noise power spectral density 

of a receiver  (the first communication apparatus) and the path loss from the second 

communication apparatus to the first communication apparatus. Therefore, when determining the 

transmission parameter sets of the first signal and the second signal, the second communication 

apparatus needs to learn the noise power spectral density of the first communication apparatus and 20 

the path loss from the second communication apparatus to the first communication apparatus. 

[00302] In this step, the first request is for requesting the noise power spectral density of the 

first communication apparatus. 

[00303] In a possible implementation, the first request and/or the second request may be sent 

by using RRC signaling. Specifically, a related information element (information element, IE) may 25 

be filled in the RRC signaling to indicate an amount (that is, the noise power spectral density 

and/or the path loss) that needs to be measured. 

[00304] S1202. The first communication apparatus sends information about the noise power 

spectral density and/or information about the path loss to the second communication apparatus. 

Correspondingly, the second communication apparatus receives the information about the noise 30 

power spectral density and/or the information about the path loss sent by the first communication 

apparatus. 

[00305] In a possible implementation, the first communication apparatus performs noise power 

measurement based on the first request or the second request received in S1201, to obtain the noise 

power spectral density of the first communication apparatus, and sends the information about the 35 
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noise power spectral density to the second communication apparatus. 

[00306] In another possible implementation, the first communication apparatus stores the noise 

power spectral density of the first communication apparatus; and after receiving the first request, 

sends the information about the noise power spectral density stored in the first communication 

apparatus to the second communication apparatus. 5 

[00307] Optionally, the information about the noise power spectral density may include an 

actual value or a quantized value of the noise power spectral density. 

[00308] In a possible implementation, the first communication apparatus performs path loss 

measurement based on the first request or the second request received in S1201, to obtain the path 

loss from the second communication apparatus to the first communication apparatus, and sends 10 

the information about the path loss to the first communication apparatus. Specifically, the second 

communication apparatus may obtain the path loss by measuring reference signal received power 

(reference signal received power, RSRP) of a reference signal sent by the first communication 

apparatus. Optionally, a reference signal for measuring the path loss may be carried in the first 

request or the second request, or may be carried in other signaling. This is not limited in this 15 

application. Optionally, the information about the path loss may include an actual value of the path 

loss or an offline gain coefficient corresponding to the path loss. 

[00309] In a possible implementation, the information about the noise power spectral density 

and/or the information about the path loss may be sent by using RRC signaling. 

[00310] S1203. The second communication apparatus determines a first transmission parameter 20 

set corresponding to the first signal and a second transmission parameter set corresponding to the 

second signal. 

[00311] The second communication apparatus determines, based on a targeted ranging coverage, 

a first subcarrier spacing quantity corresponding to the first signal, further determines, based on 

the noise power spectral density of the first communication apparatus and the path loss from the 25 

second communication apparatus to the first communication apparatus, parameters such as a first 

subcarrier quantity, a first OFDM symbol quantity, and first sample energy in the transmission 

parameter set of the first signal, and determines parameters such as a second subcarrier quantity, a 

second OFDM symbol quantity, and second sample energy in the second transmission parameter 

set of the second signal based on targeted ranging precision, the noise power spectral density of 30 

the first communication apparatus, and the path loss from the second communication apparatus to 

the first communication apparatus. 

[00312] In a possible implementation, the second communication apparatus selects, from a 

candidate transmission parameter set, the first transmission parameter set and/or the second 

transmission parameter set that meet/meets the targeted ranging coverage and the targeted ranging 35 
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precision. 

[00313] Optionally, the candidate parameter set includes a plurality of candidate first 

transmission parameter sets and/or a plurality of candidate second transmission parameter sets. 

The second communication apparatus selects, from the plurality of candidate first transmission 

parameter sets, a first transmission parameter set that meets the targeted ranging coverage, and 5 

selects, from the plurality of candidate second transmission parameter sets, a second transmission 

parameter set that meets the targeted ranging precision. Specifically, the second communication 

apparatus selects, from the plurality of candidate first transmission parameter sets, a first 

transmission parameter set that meets a first condition and/or a third condition. The second 

communication apparatus selects, from the plurality of candidate second transmission parameter 10 

sets, a second transmission parameter set that meets a second condition. 

[00314] Optionally, the candidate parameter set includes a plurality of candidate subcarrier 

spacing quantity, a plurality of candidate subcarrier quantity, a plurality of candidate OFDM 

symbol quantity, and/or a plurality of candidate sample energy. The second communication 

apparatus selects, from the candidate parameter set, a subcarrier spacing quantity that meets the 15 

targeted ranging coverage as a parameter in the first transmission parameter set, and selects, from 

the candidate parameter set, a subcarrier quantity, an OFDM symbol quantity, and/or sample 

energy that meet targeted ranging precision as a parameter in the second transmission parameter 

set. Specifically, the second communication apparatus selects, from the candidate parameter set, a 

parameter that meets the first condition and/or the third condition as the parameter in the first 20 

transmission parameter set, and selects, from the candidate parameter set, a parameter that meets 

the second condition as the parameter in the second transmission parameter set. 

[00315] The first transmission parameter set corresponding to the first signal and the second 

transmission parameter set corresponding to the second signal that are determined by the second 

communication apparatus may be the first transmission parameter set and the second transmission 25 

parameter set in the foregoing possible implementations. Details are not described herein again. 

[00316] S1204. The second communication apparatus performs signal configuration. 

[00317] The second communication apparatus performs signal configuration based on the 

determined first transmission parameter set corresponding to the first signal and the determined 

second transmission parameter set corresponding to the second signal. Specifically, transmission 30 

resources of the first signal and the second signal are configured based on the first transmission 

parameter set and the second transmission parameter set. The transmission resources may be 

specifically locations of the first signal and the second signal in a time-frequency domain resource 

grid (resource grid). 

[00318] The signal configuration further includes determining a value at the foregoing allocated 35 
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location. The value may be a sequence, for example, a Gold sequence or a ZC sequence; may be a 

constant, for example, 1 or 0.5+0.5j; or may be a random sequence.

[00319] S1205. The second communication apparatus sends first configuration information to 

the first communication apparatus. Correspondingly, the first communication apparatus receives 

the first configuration information sent by the second communication apparatus. 5 

[00320] The first configuration information indicates a result of signal configuration performed 

based on the first transmission parameter set and the second transmission parameter set. In a 

possible implementation, the first configuration information includes transmission resource 

information of the first signal and transmission resource information of the second signal that are 

determined based on the first transmission parameter set and the second transmission parameter 10 

set respectively. 

[00321] In a possible implementation, the first configuration information is carried in radio 

resource control (radio resource control, RRC) signaling. 

[00322] S1206. The second communication apparatus separately sends the first signal and the 

second signal to the first communication apparatus. Correspondingly, the first communication 15 

apparatus separately receives the first signal and the second signal. 

[00323] In a possible implementation, the second communication apparatus sends the first 

signal and the second signal based on the first transmission parameter set and the second 

transmission parameter set respectively in one sensing period, and the first communication 

apparatus receives the first signal and the second signal based on the first transmission parameter 20 

set and the second transmission parameter set respectively in one sensing period. 

[00324] That the second communication apparatus sends the first signal and the second signal 

based on the first transmission parameter set and the second transmission parameter set 

respectively in one sensing period may specifically include: The second communication apparatus 

sends, in one sensing period, the first signal and the second signal on transmission resources 25 

configured based on the first transmission parameter set and the second transmission parameter 

set. 

[00325] That the first communication apparatus receives the first signal and the second signal 

based on the first transmission parameter set and the second transmission parameter set 

respectively in one sensing period may specifically include: The first communication apparatus 30 

receives, in one sensing period, the first signal and the second signal on the transmission resources 

configured based on the first transmission parameter set and the second transmission parameter 

set, where the transmission resources configured based on the first transmission parameter set and 

the second transmission parameter set are obtained based on the first configuration information 

received in S1205. 35 



53 

[00326] Optionally, the second communication apparatus may further send the first signal and 

the second signal in each sensing period of a plurality of sensing periods. Correspondingly, the 

first communication apparatus may further receive the first signal and the second signal in each 

sensing period of the plurality of sensing periods. 

[00327] For content of the sensing period in this step, refer to step S220. Details are not 5 

described herein again. 

[00328] S1207. The first communication apparatus performs sensing based on the first signal 

and the second signal, to obtain a sensing result. 

[00329] This step is the same as S230. Details are not described herein again. 

[00330] In the wireless sensing method shown in FIG. 12, the second communication apparatus 10 

determines the first transmission parameter set of the first signal and the second transmission 

parameter set of the second signal, performs signal configuration based on the determined first 

transmission parameter set and the determined second transmission parameter set, and sends a 

configuration result (the first configuration information) and sends the first signal and the second 

signal to the first communication apparatus, so that the first communication apparatus receives the 15 

first signal and the second signal based on the first configuration information determined based on 

the first transmission parameter set and the second transmission parameter set, and performs 

sensing based on the first signal and the second signal, to obtain the sensing result. According to 

the foregoing method, a transmission parameter of a sensing signal may be properly configured 

based on a specific signal-to-noise ratio in a scenario. In this way, in a stage of performing ranging 20 

based on the second signal, range ambiguity is avoided and resource utilization is improved. 

[00331] Refer to FIG. 13. FIG. 13 is a schematic interaction flowchart of another wireless 

sensing method according to an embodiment of this application. In the method shown in FIG. 13, 

a second communication apparatus determines transmission parameter sets of a first signal and a 

second signal, and sends a configuration request to a first communication apparatus. The first 25 

communication apparatus performs signal configuration and sends a configuration result to the 

second communication apparatus. 

[00332] S1301. The second communication apparatus sends a first request to the first 

communication apparatus. Correspondingly, the first communication apparatus receives the first 

request sent by the second communication apparatus. 30 

[00333] S1302. The first communication apparatus sends information about the noise power 

spectral density to the second communication apparatus. Correspondingly, the second 

communication apparatus receives the information about the noise power spectral density sent by 

the first communication apparatus. 

[00334] S1303. The second communication apparatus determines a first transmission parameter 35 
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set corresponding to the first signal and a second transmission parameter set corresponding to the 

second signal. 

[00335] Steps S1301 to S1303 are the same as steps S1201 to S1203. Details are not described 

herein again. 

[00336] S1304. The second communication apparatus sends a first configuration request to the 5 

first communication apparatus. Correspondingly, the first communication apparatus receives the 

first configuration request sent by the second communication apparatus. 

[00337] The first configuration request is for requesting the first communication apparatus to 

perform signal configuration on the first signal and the second signal. The first configuration 

request includes information about the first transmission parameter set and information about the 10 

second transmission parameter set, so that the first communication apparatus performs signal 

configuration on the first signal and the second signal based on the first configuration request. The 

information about the first transmission parameter set and/or the information about the second 

transmission parameter set may be values of parameters in the first transmission parameter set and 

the second transmission parameter set. Alternatively, when the first transmission parameter set 15 

and/or the second transmission parameter set are/is parameters selected from a candidate parameter 

set, the information about the first transmission parameter set and/or the second transmission 

parameter set may be indexes of the first transmission parameter set and/or the second transmission 

parameter set, or may be indexes of parameters (for example, subcarrier quantities, subcarrier 

spacing quantities, OFDM symbol quantities, and sample energy) in the first transmission 20 

parameter set and/or the second transmission parameter set. 

[00338] In a possible implementation, the first configuration request is carried in RRC signaling. 

The RRC signaling may be specifically an RRC request message. 

[00339] S1305. The first communication apparatus performs signal configuration. 

[00340] The first communication apparatus performs signal configuration based on the received 25 

first configuration request. The first communication apparatus determines, based on the first 

configuration request, the first transmission parameter set corresponding to the first signal and the 

second transmission parameter set corresponding to the second signal, and performs signal 

configuration based on the determined first transmission parameter set corresponding to the first 

signal and the determined second transmission parameter set corresponding to the second signal. 30 

Specifically, the first communication apparatus configures transmission resources of the first 

signal and the second signal based on the first transmission parameter set and the second 

transmission parameter set. The transmission resources may be specifically locations of the first 

signal and the second signal in a time-frequency domain resource grid. 

[00341] The signal configuration further includes determining values of the locations 35 
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configured in the resource grid. The value may be a sequence, for example, a Gold sequence or a 

ZC sequence; may be a constant, for example, 1 or 0.5+0.5j; or may be a random sequence.

[00342] S1306. The first communication apparatus sends second configuration information to 

the second communication apparatus. Correspondingly, the second communication apparatus 

receives the second configuration information sent by the first communication apparatus. 5 

[00343] The second configuration information indicates a result of signal configuration 

performed based on the first transmission parameter set and the second transmission parameter set. 

In a possible implementation, the second configuration information includes transmission resource 

information of the first signal and transmission resource information of the second signal that are 

determined based on the first transmission parameter set and the second transmission parameter 10 

set respectively. 

[00344] In a possible implementation, the second configuration information is carried in RRC 

signaling. The RRC signaling may be specifically an RRC response message. 

[00345] S1307. The second communication apparatus separately sends the first signal and the 

second signal to the first communication apparatus. Correspondingly, the first communication 15 

apparatus separately receives the first signal and the second signal. 

[00346] In a possible implementation, the second communication apparatus sends the first 

signal and the second signal based on the first transmission parameter set and the second 

transmission parameter set respectively in one sensing period, and the first communication 

apparatus receives the first signal and the second signal based on the first transmission parameter 20 

set and the second transmission parameter set respectively in one sensing period. 

[00347] That the second communication apparatus sends the first signal and the second signal 

based on the first transmission parameter set and the second transmission parameter set 

respectively in one sensing period may specifically include: The second communication apparatus 

sends, in one sensing period, the first signal and the second signal on the transmission resources 25 

configured based on the first transmission parameter set and the second transmission parameter 

set, where the transmission resources configured based on the first transmission parameter set and 

the second transmission parameter set are obtained based on the second configuration information 

received in S1306. 

[00348] That the first communication apparatus receives the first signal and the second signal 30 

based on the first transmission parameter set and the second transmission parameter set 

respectively in one sensing period may specifically include: The first communication apparatus 

receives, in one sensing period, the first signal and the second signal on transmission resources 

configured based on the first transmission parameter set and the second transmission parameter 

set. 35 
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[00349] Optionally, the second communication apparatus may further send the first signal and 

the second signal in each sensing period of a plurality of sensing periods. Correspondingly, the 

first communication apparatus may further receive the first signal and the second signal in each 

sensing period of the plurality of sensing periods. 

[00350] For content of the sensing period in this step, refer to step S220. Details are not 5 

described herein again. 

[00351] S1308. The first communication apparatus performs sensing based on the first signal 

and the second signal, to obtain a sensing result. 

[00352] This step is the same as S230. Details are not described herein again. 

[00353] In the wireless sensing method shown in FIG. 13, the second communication apparatus 10 

determines the first transmission parameter set of the first signal and the second transmission 

parameter set of the second signal, and sends the first configuration request including the 

information about the first transmission parameter set and the information about the second 

transmission parameter set to the first communication apparatus. The first communication 

apparatus performs signal configuration based on the first transmission parameter set and the 15 

second transmission parameter set, and sends a configuration result (the second configuration 

information) to the second communication apparatus. The second communication apparatus sends 

the first signal and the second signal based on the second configuration information, so that the 

first communication apparatus receives the first signal and the second signal on the transmission 

resources configured based on the first transmission parameter set and the second transmission 20 

parameter set, and performs sensing based on the first signal and the second signal, to obtain the 

sensing result. According to the foregoing method, a transmission parameter of a sensing signal 

may be properly configured based on a specific signal-to-noise ratio in a scenario. In this way, in 

a stage of performing ranging based on the second signal, range ambiguity is avoided and resource 

utilization is improved. 25 

[00354] Refer to FIG. 14. FIG. 14 is a schematic interaction flowchart of another wireless 

sensing method according to an embodiment of this application. In the method shown in FIG. 14, 

a first communication apparatus determines transmission parameters of a first signal and a second 

signal, and sends a configuration request to a second communication apparatus. The second 

communication apparatus performs signal configuration and sends a configuration result to the 30 

first communication apparatus. 

[00355] S1401. The first communication apparatus determines a first transmission parameter 

set corresponding to the first signal and a second transmission parameter set corresponding to the 

second signal. 

[00356] The first communication apparatus determines, based on a targeted ranging coverage, 35 
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a first subcarrier spacing quantity corresponding to the first signal, further determines a 

transmission parameter set of the first signal based on the noise power spectral density of the first 

communication apparatus, and determines the second transmission parameter set of the second 

signal based on targeted ranging precision and a noise power spectral density of the first 

communication apparatus. 5 

[00357] In a possible implementation, the first communication apparatus selects, from a 

candidate transmission parameter set, the first transmission parameter set and/or the second 

transmission parameter set that meet/meets the targeted ranging coverage and the targeted ranging 

precision. 

[00358] Optionally, the candidate parameter set includes a plurality of candidate first 10 

transmission parameter sets and/or a plurality of candidate second transmission parameter sets. 

The first communication apparatus selects, from the plurality of candidate first transmission 

parameter sets, a first transmission parameter set that meets the targeted ranging coverage, and 

selects, from the plurality of candidate second transmission parameter sets, a second transmission 

parameter set that meets the targeted ranging precision. Specifically, the first communication 15 

apparatus selects, from the plurality of candidate first transmission parameter sets, a first 

transmission parameter set that meets a first condition and/or a third condition. The second 

communication apparatus selects, from the plurality of candidate second transmission parameter 

sets, a second transmission parameter set that meets a second condition. 

[00359] Optionally, the candidate parameter set includes a plurality of candidate subcarrier 20 

spacing quantity, a plurality of candidate subcarrier quantity, a plurality of candidate OFDM 

symbol quantity, and/or a plurality of candidate sample energy. The first communication apparatus 

selects, from the candidate parameter set, a subcarrier spacing quantity that meets the targeted 

ranging coverage as a parameter in the first transmission parameter set, and selects, from the 

candidate parameter set, a subcarrier quantity, an OFDM symbol quantity, and/or sample energy 25 

that meet targeted ranging precision as a parameter in the second transmission parameter set. 

Specifically, the first communication apparatus selects, from the candidate parameter set, a 

parameter that meets the first condition and/or the third condition as the parameter in the first 

transmission parameter set, and selects, from the candidate parameter set, a parameter that meets 

the second condition as the parameter in the second transmission parameter set. 30 

[00360] The first transmission parameter set corresponding to the first signal and the second 

transmission parameter set corresponding to the second signal that are determined by the first 

communication apparatus may be the first transmission parameter set and the second transmission 

parameter set in the foregoing possible implementations. Details are not described herein again. 

[00361] S1402. The first communication apparatus sends a second configuration request to the 35 
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second communication apparatus. Correspondingly, the second communication apparatus receives 

the second configuration request sent by the first communication apparatus. 

[00362] The second configuration request is for requesting the second communication 

apparatus to perform signal configuration on the first signal and the second signal. The second 

configuration request includes information about the first transmission parameter set and 5 

information about the second transmission parameter set, so that the second communication 

apparatus performs signal configuration on the first signal and the second signal based on the 

second configuration request. The information about the first transmission parameter set and/or 

the information about the second transmission parameter set may be values in the first transmission 

parameter set and the second transmission parameter set. Alternatively, when the first transmission 10 

parameter set and/or the second transmission parameter set are/is parameters selected from a 

candidate parameter set, the information about the first transmission parameter set and/or the 

second transmission parameter set may be indexes of the first transmission parameter set and/or 

the second transmission parameter set, or may be indexes of parameters (for example, subcarrier 

quantities, subcarrier spacing quantities, OFDM symbol quantities, and sample energy) in the first 15 

transmission parameter set and/or the second transmission parameter set. 

[00363] In a possible implementation, the second configuration request is carried in RRC 

signaling. The RRC signaling may be specifically an RRC request message. 

[00364] S1403. The second communication apparatus performs signal configuration. 

[00365] The second communication apparatus performs signal configuration based on the 20 

received second configuration request. Specifically, the second communication apparatus 

determines, based on the second configuration request, the first transmission parameter set 

corresponding to the first signal and the second transmission parameter set corresponding to the 

second signal, and performs signal configuration based on the determined first transmission 

parameter set corresponding to the first signal and the determined second transmission parameter 25 

set corresponding to the second signal. Specifically, transmission resources of the first signal and 

the second signal are configured based on the first transmission parameter set and the second 

transmission parameter set. The transmission resources may be specifically locations of the first 

signal and the second signal in a time-frequency domain resource grid. 

[00366] The signal configuration further includes determining values of the locations 30 

configured in the resource grid. The value may be a sequence, for example, a Gold sequence or a 

ZC sequence; may be a constant, for example, 1 or 0.5+0.5j; or may be a random sequence.

[00367] S1404. The second communication apparatus sends third configuration information to 

the first communication apparatus. Correspondingly, the first communication apparatus receives 

the third configuration information sent by the second communication apparatus. 35 
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[00368] The third configuration information indicates a result of signal configuration performed 

based on the first transmission parameter set and the second transmission parameter set. In a 

possible implementation, the third configuration information includes transmission resource 

information of the first signal and transmission resource information of the second signal that are 

determined based on the first transmission parameter set and the second transmission parameter 5 

set respectively. 

[00369] In a possible implementation, the third configuration information is carried in RRC 

signaling. The RRC signaling may be specifically an RRC response message. 

[00370] S1405. The second communication apparatus separately sends the first signal and the 

second signal to the first communication apparatus. Correspondingly, the first communication 10 

apparatus separately receives the first signal and the second signal. 

[00371] Step S1405 is similar to step S1206, and a difference lies in that the transmission 

resources used by the first communication apparatus to receive the first signal and the second 

signal are obtained based on the third configuration information in S1404. For other related content, 

refer to S1206. Details are not described herein again. 15 

[00372] S1406. The first communication apparatus performs sensing based on the first signal 

and the second signal, to obtain a sensing result. 

[00373] This step is the same as S230. Details are not described herein again. 

[00374] In the wireless sensing method shown in FIG. 14, the first communication apparatus 

determines the first transmission parameter set of the first signal and the second transmission 20 

parameter set of the second signal, and sends the second configuration request including the 

information about the first transmission parameter set and the information about the second 

transmission parameter set to the second communication apparatus. The second communication 

apparatus performs signal configuration based on the first transmission parameter set and the 

second transmission parameter set, and sends a configuration result (the third configuration 25 

information) and sends the first signal and the second signal to the first communication apparatus, 

so that the first communication apparatus receives the first signal and the second signal based on 

the third configuration information determined based on the first transmission parameter set and 

the second transmission parameter set, and performs sensing based on the first signal and the 

second signal, to obtain the sensing result. According to the foregoing method, a parameter of a 30 

sensing signal may be properly configured based on a specific signal-to-noise ratio in a scenario. 

In this way, in a stage of performing ranging based on the second signal, range ambiguity is 

avoided and resource utilization is improved. 

[00375] Refer to FIG. 15. FIG. 15 is a schematic interaction flowchart of another wireless 

sensing method according to an embodiment of this application. In the method shown in FIG. 15, 35 
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a first communication apparatus determines transmission parameters of a first signal and a second 

signal, performs signal configuration, and sends a configuration result to a second communication 

apparatus. 

[00376] S1501. The first communication apparatus determines a first transmission parameter 

set corresponding to the first signal and a second transmission parameter set corresponding to the 5 

second signal. 

[00377] This step is the same as step S1401. Details are not described herein again. 

[00378] S1502. The first communication apparatus performs signal configuration. 

[00379] The first communication apparatus performs signal configuration based on the 

determined first transmission parameter set corresponding to the first signal and the determined 10 

second transmission parameter set corresponding to the second signal. Specifically, transmission 

resources of the first signal and the second signal are configured based on the first transmission 

parameter set and the second transmission parameter set. The transmission resources may be 

specifically locations of the first signal and the second signal in a time-frequency domain resource 

grid. 15 

[00380] The signal configuration further includes determining values of the locations 

configured in the resource grid. The value may be a sequence, for example, a Gold sequence or a 

ZC sequence; may be a constant, for example, 1 or 0.5+0.5j; or may be a random sequence. 

[00381] S1503. The first communication apparatus sends fourth configuration information to 

the second communication apparatus. Correspondingly, the second communication apparatus 20 

receives the fourth configuration information sent by the first communication apparatus. 

[00382] The fourth configuration information indicates a result of signal configuration 

performed based on the first transmission parameter set and the second transmission parameter set. 

In a possible implementation, the fourth configuration information includes transmission resource 

information of the first signal and transmission resource information of the second signal that are 25 

determined based on the first transmission parameter set and the second transmission parameter 

set respectively. 

[00383] In a possible implementation, the fourth configuration information is carried in RRC 

signaling. 

[00384] S1504. The second communication apparatus separately sends the first signal and the 30 

second signal to the first communication apparatus. Correspondingly, the first communication 

apparatus separately receives the first signal and the second signal. 

[00385] This step is similar to S1307, and a difference lies in that the transmission resources 

used by the first communication apparatus to send the first signal and the second signal are 

obtained based on the fourth configuration information in S1503. For other related content, refer 35 
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to S1307. Details are not described herein again. 

[00386] S1505. The first communication apparatus performs sensing based on the first signal 

and the second signal, to obtain a sensing result. 

[00387] This step is the same as S230. Details are not described herein again. 

[00388] In the wireless sensing method shown in FIG. 15, the first communication apparatus 5 

determines the first transmission parameter set of the first signal and the second transmission 

parameter set of the second signal, performs signal configuration based on the determined first 

transmission parameter set and the determined second transmission parameter set, and sends a 

configuration result (the fourth configuration information) to the second communication apparatus, 

and the second communication apparatus sends the first signal and the second signal based on the 10 

fourth configuration information, so that the first communication apparatus receives the first signal 

and the second signal on the transmission resources configured based on the first transmission 

parameter set and the second transmission parameter set, and performs sensing based on the first 

signal and the second signal, to obtain the sensing result. According to the foregoing method, a 

transmission parameter of a sensing signal may be properly configured based on a specific signal-15 

to-noise ratio in a scenario. In this way, in a stage of performing ranging based on the second signal, 

range ambiguity is avoided and resource utilization is improved. 

[00389] To implement the functions in the methods provided in embodiments of this application, 

the first communication apparatus and the second communication apparatus each may include a 

hardware structure and/or a software module. The foregoing functions are implemented in a form 20 

of a hardware structure, a software module, or a hardware structure and a software module. 

Whether a function in the foregoing functions is performed by using the hardware structure, the 

software module, or the hardware structure and the software module depends on particular 

applications and design constraints of the technical solutions. 

[00390] As shown in FIG. 16, an embodiment of this application provides a communication 25 

apparatus 1600. The communication apparatus 1600 may be a terminal or a network device, may 

be an apparatus in the terminal device or the network device, or may be an apparatus that can be 

used together with the terminal device or the network device. In a possible implementation, the 

communication apparatus 1600 may include modules or units that are in a one-to-one 

correspondence with the methods/operations/steps/actions performed by the first communication 30 

apparatus or the second communication apparatus in the foregoing method embodiments. The unit 

may be implemented by a hardware circuit, software, or a combination of a hardware circuit and 

software. In a possible implementation, the communication apparatus 1600 may include a 

processing unit 1610 and a transceiver unit 1620. The processing unit 1610 may be configured to 

invoke the transceiver unit 1620 to perform receiving and/or sending functions. 35 
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[00391] When the communication apparatus 1600 is configured to perform an operation 

performed by the first communication apparatus, the transceiver unit 1620 is configured to receive 

a first signal and a second signal based on a first transmission parameter set and a second 

transmission parameter set respectively, where the first transmission parameter set corresponds to 

a first signal, at least one parameter in the first transmission parameter set meets a first condition, 5 

and the first condition is related to a targeted ranging coverage; and the second transmission 

parameter set corresponds to a second signal, at least one parameter in the second transmission 

parameter set meets a second condition, and the second condition is related to targeted sensing 

precision. The processing unit 1610 is configured to perform sensing based on the first signal and 

the second signal, to obtain a sensing result. 10 

[00392] In a possible implementation, the processing unit 1610 is specifically configured to: 

perform sensing based on the first signal to obtain a first result, perform sensing based on the 

second signal to obtain a second result, and determine the sensing result based on the first result 

and the second result. 

[00393] When the communication apparatus 1600 is configured to perform an operation 15 

performed by the second communication apparatus, the processing unit 1610 is configured to 

obtain a first transmission parameter set and a second transmission parameter set, where the first 

transmission parameter set corresponds to a first signal, at least one parameter in the first 

transmission parameter set meets a first condition, and the first condition is related to a targeted 

ranging coverage; and the second transmission parameter set corresponds to a second signal, at 20 

least one parameter in the second transmission parameter set meets a second condition, and the 

second condition is related to targeted sensing precision. The transceiver unit 1620 is configured 

to send the first signal and the second signal in one sensing period based on the first transmission 

parameter set and the second transmission parameter set, where the first signal and the second 

signal are used for sensing. 25 

[00394] In a possible implementation, the processing unit 1610 is specifically configured to 

perform phase compensation on the second signal. 

[00395] The transceiver unit 1620 is further configured to perform other receiving or sending 

steps or operations performed by the first communication apparatus or the second communication 

apparatus in the foregoing method embodiments. The processing unit 1610 may be further 30 

configured to perform other corresponding steps or operations performed by the first 

communication apparatus and the second communication apparatus in the foregoing method 

embodiments except receiving and sending. Details are not described herein again. 

[00396] In this embodiment of this application, division into modules is an example, and is 

merely a logical function division. In actual implementation, another division manner may be used. 35 
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[00397] For example, when the communication apparatus 1600 is configured to perform an 

operation performed by the first communication apparatus, the communication apparatus may 

include a receiving unit and a sensing unit. The receiving unit is configured to receive, based on a 

first transmission parameter set and a second transmission parameter set respectively, a first signal 

and a second signal that are sent by a second communication apparatus. The sensing unit is 5 

configured to perform sensing based on the first signal and the second signal, to obtain a sensing 

result. The first transmission parameter set corresponds to the first signal, at least one parameter 

in the first transmission parameter set meets a first condition, and the first condition is related to a 

targeted ranging coverage; and the second transmission parameter set corresponds to the second 

signal, at least one parameter in the second transmission parameter set meets a second condition, 10 

and the second condition is related to targeted sensing precision. Optionally, the communication 

apparatus 1600 further includes a sending unit and a configuration unit. The receiving unit is 

further configured to receive a first configuration request. The configuration unit is configured to 

perform signal configuration in response to the first configuration request. The sending unit is 

configured to send second configuration information. 15 

[00398] For example, when the communication apparatus 1600 is configured to perform an 

operation performed by the second communication apparatus, the communication apparatus may 

include an obtaining unit and a sending unit. The obtaining unit is configured to obtain a first 

transmission parameter set and a second transmission parameter set, where the first transmission 

parameter set corresponds to a first signal, at least one parameter in the first transmission parameter 20 

set meets a first condition, and the first condition is related to a targeted ranging coverage; and the 

second transmission parameter set corresponds to a second signal, at least one parameter in the 

second transmission parameter set meets a second condition, and the second condition is related 

to targeted sensing precision. The sending unit is configured to send the first signal and the second 

signal based on the first transmission parameter set and the second transmission parameter set, 25 

where the first signal and the second signal are used for sensing. Optionally, the communication 

apparatus 1600 further includes a receiving unit and a configuration unit. The receiving unit is 

configured to receive a second configuration request, the configuration unit is configured to 

perform signal configuration in response to the second configuration request, and the sending unit 

is further configured to send third configuration information. 30 

[00399] In addition, functional modules or units in embodiments of this application may be 

integrated into one processor, or may exist alone physically, or two or more modules or units are 

integrated into one module or unit. The integrated module or unit may be implemented in a form 

of hardware, or may be implemented in a form of a software functional module. In a possible 

implementation, the processing unit 1610 may be a processor, and the transceiver unit 1620 may 35 
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be a transceiver. 

[00400] Refer to FIG. 17. An embodiment of this application further provides a communication 

apparatus 1700, configured to implement functions of the first communication apparatus and the 

second communication apparatus in the foregoing methods. The communication apparatus may be 

a terminal or a network device, may be an apparatus in the terminal or the network device, or may 5 

be an apparatus that can be used together with the terminal or the network device. The 

communication apparatus 1700 includes at least one processor 1710, and the communication 

apparatus 1700 may further include a communication interface 1720. In this embodiment of this 

application, the communication interface may be a transceiver, a circuit, a bus, a module, or a 

communication interface of another type, and is configured to communicate with another device 10 

through a transmission medium. For example, the communication interface 1720 is used by an 

apparatus in the communication apparatus 1700 to communicate with another device. 

[00401] The processor 1710 may perform a function performed by the processing unit 1610 in 

the communication apparatus 1600. The communication interface 1720 may be configured to 

perform a function performed by the transceiver unit 1620 in the communication apparatus 1600. 15 

[00402] When the communication apparatus 1700 is configured to perform an operation 

performed by the first communication apparatus, the communication interface 1720 is configured 

to receive a first signal and a second signal based on a first transmission parameter set and a second 

transmission parameter set respectively, where the first transmission parameter set corresponds to 

a first signal, at least one parameter in the first transmission parameter set meets a first condition, 20 

and the first condition is related to a targeted ranging coverage; and the second transmission 

parameter set corresponds to a second signal, at least one parameter in the second transmission 

parameter set meets a second condition, and the second condition is related to targeted sensing 

precision. The processor 1710 is configured to perform sensing based on the first signal and the 

second signal, to obtain a sensing result. 25 

[00403] When the communication apparatus 1700 is configured to perform an operation 

performed by the second communication apparatus, the processor 1710 is configured to obtain a 

first transmission parameter set and a second transmission parameter set, where the first 

transmission parameter set corresponds to a first signal, at least one parameter in the first 

transmission parameter set meets a first condition, and the first condition is related to a targeted 30 

ranging coverage; and the second transmission parameter set corresponds to a second signal, at 

least one parameter in the second transmission parameter set meets a second condition, and the 

second condition is related to targeted sensing precision. The communication interface 1720 is 

configured to output the first signal and the second signal based on the first transmission parameter 

set and the second transmission parameter set, where the first signal and the second signal are used 35 
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for sensing. 

[00404] The communication interface 1720 is further configured to perform other receiving or 

sending steps or operations performed by the first communication apparatus or the second 

communication apparatus in the foregoing method embodiments. The processor 1710 may be 

further configured to perform other corresponding steps or operations performed by the first 5 

communication apparatus and the second communication apparatus in the foregoing method 

embodiments except receiving and sending. Details are not described herein again. 

[00405] The communication apparatus 1700 may further include at least one memory 1730, 

configured to store program instructions and/or data. The memory 1730 is coupled to the processor 

1710. The coupling in this embodiment of this application may be an indirect coupling or a 10 

communication connection between apparatuses, units, or modules, and may be in an electrical 

form, a mechanical form, or another form for information exchange between the apparatuses, the 

units, or the modules. The processor 1710 may cooperate with the memory 1730. The processor 

1710 may execute the computer program or instructions stored in the memory 1730. In a possible 

implementation, at least one of the at least one memory may be integrated with the processor. In 15 

another possible implementation, the memory 1730 is located outside the communication 

apparatus 1700. 

[00406] A specific connection medium between the communication interface 1720, the 

processor 1710, and the memory 1730 is not limited in this embodiment of this application. In this 

embodiment of this application, the memory 1730, the processor 1710, and the communication 20 

interface 1720 are connected through a bus 1740 in FIG. 17. The bus is represented by using a 

thick line in FIG. 17. A manner of a connection between other components is merely an example 

for description, and is not limited thereto. The bus may be classified into an address bus, a data 

bus, a control bus, and the like. For ease of representation, only one thick line is used to represent 

the bus in FIG. 17, but this does not mean that there is only one bus or only one type of bus. 25 

[00407] In a possible implementation, the communication apparatus 1700 may be a chip system. 

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

and another discrete component. 

[00408] Refer to FIG. 18. An embodiment of this application further provides a communication 

apparatus 1800, configured to implement functions of the first communication apparatus and the 30 

second communication apparatus in the foregoing methods. The communication apparatus may be 

a terminal or a network device, may be an apparatus in the terminal or the network device, or may 

be an apparatus that can be used together with the terminal or the network device. The 

communication apparatus includes a processor 1810. The processor is configured to implement 

some or all functions of the first communication apparatus and/or the second communication 35 
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apparatus. 

[00409] In a possible implementation, when the communication apparatus 1800 is configured 

to implement a function of the first communication apparatus, the processor 1810 is configured to: 

receive a first signal and a second signal, where the first signal corresponds to a first transmission 

parameter set, and the second signal corresponds to a second transmission parameter set; and 5 

perform sensing based on the first signal and the second signal, to obtain a sensing result, where 

the first transmission parameter set corresponds to the first signal, at least one parameter in the 

first transmission parameter set meets a first condition, and the first condition is related to a 

targeted ranging coverage; and the second transmission parameter set corresponds to the second 

signal, at least one parameter in the second transmission parameter set meets a second condition, 10 

and the second condition is related to targeted sensing precision; and Optionally, the processor 

1810 is specifically configured to: perform sensing based on the first signal to obtain a first result, 

perform sensing based on the second signal to obtain a second result, and determine the sensing 

result based on the first result and the second result. 

[00410] In a possible implementation, when the communication apparatus 1800 is configured 15 

to implement a function of the second communication apparatus, the processor 1810 is configured 

to: obtain a first transmission parameter set and a second transmission parameter set, where the 

first transmission parameter set corresponds to a first signal, at least one parameter in the first 

transmission parameter set meets a first condition, and the first condition is related to a targeted 

ranging coverage; and the second transmission parameter set corresponds to a second signal, at 20 

least one parameter in the second transmission parameter set meets a second condition, and the 

second condition is related to targeted sensing precision; and output the first signal and the second 

signal based on the first transmission parameter set and the second transmission parameter set, 

where the first signal and the second signal are used for sensing. 

[00411] In a possible implementation, the processor 1810 executes instructions stored in a 25 

memory 1820, to implement functions implemented by the first communication apparatus and/or 

the second communication apparatus. Optionally, the communication apparatus further includes 

the memory 1820. Optionally, the processor 1810 and the memory 1820 are integrated together. 

Optionally, the memory 1820 is outside the communication apparatus 1800. 

[00412] In embodiments of this application, the processor (for example, the processor 1710, or 30 

the processor 1810) may be one or more central processing units (Central Processing Unit, CPU). 

When the processor is one CPU, the CPU may be a single-core CPU, or may be a multi-core CPU. 

The processor may be a general-purpose processor, a digital signal processor, an application-

specific integrated circuit, a field programmable gate array or another programmable logic device, 

a discrete gate or transistor logic device, or a discrete hardware component, and may implement 35 
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or execute the methods, steps, and logical block diagrams disclosed in embodiments of this 

application. The general-purpose processor may be a microprocessor or any conventional 

processor or the like. The steps of the methods disclosed with reference to embodiments of this 

application may be directly performed by a hardware processor, or may be performed by using a 

combination of hardware in the processor and a software module. 5 

[00413] In embodiments of this application, the memory (for example, the memory 1730 or the 

memory 1820) may include but is not limited to a non-volatile memory such as a hard disk drive 

(hard disk drive, HDD) or a solid state drive (solid-state drive, SSD), a random access memory 

(Random Access Memory, RAM), an erasable programmable read-only memory (Erasable 

Programmable ROM, EPROM), a read-only memory (Read-Only Memory, ROM), a compact disc 10 

read-only memory (Compact Disc Read-Only Memory, CD-ROM), or the like. The memory is 

any other medium that can carry or store expected program code in a form of instructions or a data 

structure and that can be accessed by a computer, but is not limited thereto. Alternatively, the 

memory in embodiments of this application may be a circuit or any other apparatus that can 

implement a storage function, and is configured to store a computer program or instructions, and/or 15 

data. 

[00414] Refer to FIG. 19. An embodiment of this application further provides an apparatus 1900, 

which may be configured to implement functions of the first communication apparatus and the 

second communication apparatus in the foregoing methods. The apparatus 1900 may be a 

communication apparatus or a chip in the communication apparatus. The communication 20 

apparatus includes: 

at least one input/output interface 1910 and a logic circuit 1920. The input/output 

interface 1910 may be an input/output circuit. The logic circuit 1920 may be a signal processor, a 

chip, or another integrated circuit that can implement the method in this application. 

[00415] The at least one input/output interface 1910 is configured to input or output a signal or 25 

data. For example, when the apparatus is the first communication apparatus, the input/output 

interface 1910 is configured to receive a first signal and a second signal. For example, when the 

apparatus is the second communication apparatus, the input/output interface 1910 is configured to 

output a first signal and a second signal. 

[00416] The logic circuit 1920 is configured to perform a part or all of the steps in any one of 30 

the methods provided in embodiments of this application. For example, when the apparatus is the 

first communication apparatus, the apparatus is configured to perform the steps performed by the 

first communication apparatus in the possible implementations in the foregoing method 

embodiments. For example, the logic circuit 1920 is configured to perform sensing based on the 

first signal and the second signal to obtain a sensing result. When the apparatus is the second 35 
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communication apparatus, the apparatus is configured to perform the steps performed by the 

second communication apparatus in the possible implementations in the foregoing method 

embodiments. For example, the logic circuit 1920 is configured to obtain a first transmission 

parameter set and a second transmission parameter set. 

[00417] When the communication apparatus is a chip used in a terminal, the chip in the terminal 5 

implements functions of the terminal in the foregoing method embodiments. The chip in the 

terminal receives information from another module (for example, a radio frequency module or an 

antenna) in the terminal, where the information is sent by another terminal or a network device to 

the terminal; or the chip in the terminal outputs information to another module (for example, a 

radio frequency module or an antenna) in the terminal, where the information is sent by the 10 

terminal to another terminal or a network device. 

[00418] When the communication apparatus is a chip used in a network device, the chip in the 

network device implements functions of the network device in the foregoing method embodiments. 

The chip in the network device receives information from another module (for example, a radio 

frequency module or an antenna) in the network device, where the information is sent by a terminal 15 

or another network device to the network device; or the chip in the network device outputs 

information to another module (for example, a radio frequency module or an antenna) in the 

network device, where the information is sent by the network device to a terminal or another 

network device. 

[00419] An embodiment of this application further provides a computer-readable storage 20 

medium. The computer-readable storage medium stores a computer program or instructions, and 

the computer program or the instructions are executed by a computer (for example, a processor), 

to implement some or all steps of any method performed by any apparatus in embodiments of this 

application. 

[00420] An embodiment of this application further provides a computer program product 25 

including a computer program or a group of instructions. When the computer program product 

runs on a computer, some or all steps of any method in the foregoing aspects are performed. 

[00421] This application further provides a chip or a chip system. The chip may include a 

processor. The chip may further include a memory (or a storage module) and/or a transceiver (or 

a communication module), or the chip is coupled to the memory (or the storage module) and/or 30 

the transceiver (or the communication module). The transceiver (or the communication module) 

may be configured to support the chip in wired and/or wireless communication. The memory (or 

the storage module) may be configured to store a program or a group of instructions. The processor 

invokes the program or the group of instructions to implement an operation performed by the 

terminal or the network device in any one of the foregoing method embodiments or the possible 35 
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implementations of the foregoing method embodiments. The chip system may include the chip, or 

may include the chip and another discrete component, such as a memory (or a storage module) 

and/or a transceiver (or a communication module). 

[00422] Based on a same concept as the foregoing method embodiments, this application 

further provides a communication system. The communication system may include the foregoing 5 

first communication apparatus and second communication apparatus. The communication system 

may be configured to implement an operation performed by the first communication apparatus or 

the second communication apparatus in any one of the foregoing method embodiments or the 

possible implementations of the foregoing method embodiments. For example, the communication 

system may have the structure shown in FIG. 1. 10 

[00423] All or some of the foregoing embodiments may be implemented by using software, 

hardware, firmware, or any combination thereof. When software is used to implement the 

embodiments, all or a part of the embodiments may be implemented in a form of a computer 

program product. The computer program product includes one or more computer instructions. 

When the computer program instructions are loaded and executed on the computer, the procedure 15 

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 other 

programmable apparatuses. The computer instructions may be stored in a computer-readable 

storage medium, or may be transmitted from a computer-readable storage medium to another 

computer-readable storage medium. For example, the computer instructions may be transmitted 20 

from a website, computer, server, or data center to another website, computer, server, or data center 

in a wired (for example, a coaxial cable, an optical fiber, or a digital subscriber line) or wireless 

(for example, infrared, radio, or microwave) manner. The computer-readable storage medium may 

be any usable medium accessible by the computer, or a data storage device, for example, a server 

or a data center, integrating one or more usable media. The usable medium may be a magnetic 25 

medium (for example, a floppy disk, a hard disk drive, or a magnetic tape), an optical medium (for 

example, an optical disc), a semiconductor medium (for example, a solid-state drive), or the like. 

In the foregoing embodiments, the description of each embodiment has respective focuses. For a 

part that is not described in detail in an embodiment, refer to related descriptions in other 

embodiments. 30 

[00424] In the foregoing embodiments, the description of each embodiment has respective 

focuses. For a part that is not described in detail in an embodiment, refer to related descriptions in 

other embodiments. 

[00425] When the apparatus provided in this application is implemented in the form of a 

software functional unit and sold or used as an independent product, the apparatus may be stored 35 
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in a computer-readable storage medium. Based on such an understanding, the technical solutions 

in this application essentially, the part contributing to the conventional technologies, or all or a 

part of the technical solutions may be implemented in a form of a software product. The computer 

software product is stored in a storage medium and includes several instructions for instructing a 

computer device (which may be a personal computer, a server, a network device, or the like) to 5 

perform all or a part of the steps of the methods described in embodiments of this application. 

[00426] The foregoing description is merely some specific implementations of this application, 

but is not intended to limit the protection scope of this application. Any person skilled in the art 

may make changes and modifications to these embodiments within the technical scope disclosed 

in this application. Therefore, the following claims are intended to be construed as to cover the 10 

foregoing embodiments and to indicate changes and modifications falling within the scope of this 

application. Therefore, the protection scope of this application shall be subject to the protection 

scope of the claims. 
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CLAIMS 

What is claimed is: 

1. A wireless sensing method, comprising: 

receiving, by a first communication apparatus based on a first transmission parameter set and 

a second transmission parameter set respectively, a first signal and a second signal that are sent by 5 

a second communication apparatus, wherein 

the first transmission parameter set corresponds to the first signal, at least one parameter in 

the first transmission parameter set meets a first condition, and the first condition is related to a 

targeted ranging coverage; and the second transmission parameter set corresponds to the second 

signal, at least one parameter in the second transmission parameter set meets a second condition, 10 

and the second condition is related to targeted sensing precision; and

performing, by the first communication apparatus, sensing based on the first signal and the 

second signal, to obtain a sensing result. 

2. The method according to claim 1, wherein the performing sensing based on the first signal 

and the second signal comprises: 15 

performing sensing based on the first signal to obtain a first result, performing sensing based 

on the second signal to obtain a second result, and determining the sensing result based on the first 

result and the second result. 

3. The method according to claim 2, wherein the first result meets the targeted ranging 

coverage, and the second result meets the targeted sensing precision. 20 

4. The method according to any one of claims 1 to 3, further comprising: 

receiving, by the first communication apparatus, first configuration information, wherein the 

first configuration information indicates a result of signal configuration performed based on the 

first transmission parameter set and the second transmission parameter set. 

5. The method according to any one of claims 1 to 3, further comprising: 25 

receiving, by the first communication apparatus, a first configuration request, wherein the 

first configuration request comprises information about the first transmission parameter set and 

information about the second transmission parameter set;

performing signal configuration based on the first transmission parameter set and the second 

transmission parameter set; and30 

sending second configuration information, wherein the second configuration information 

indicates a result of signal configuration performed based on the first transmission parameter set 

and the second transmission parameter set. 

6. The method according to any one of claims 1 to 3, further comprising: 
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sending, by the first communication apparatus, a second configuration request, wherein the 

second configuration request comprises information about the first transmission parameter set and 

information about the second transmission parameter set; and

receiving third configuration information, wherein the third configuration information 

indicates a result of signal configuration performed based on the first transmission parameter set 5 

and the second transmission parameter set. 

7. The method according to any one of claims 1 to 3, further comprising: 

determining, by the first communication apparatus, the first transmission parameter set and 

the second transmission parameter set;

performing signal configuration based on the first transmission parameter set and the second 10 

transmission parameter set; and

sending fourth configuration information, wherein the fourth configuration information 

indicates a result of signal configuration performed based on the first transmission parameter set 

and the second transmission parameter set. 

8. A wireless sensing method, comprising: 15 

obtaining, by a second communication apparatus, a first transmission parameter set and a 

second transmission parameter set, wherein the first transmission parameter set corresponds to a 

first signal, at least one parameter in the first transmission parameter set meets a first condition, 

and the first condition is related to a targeted ranging coverage; and the second transmission 

parameter set corresponds to a second signal, at least one parameter in the second transmission 20 

parameter set meets a second condition, and the second condition is related to targeted sensing 

precision; and

sending, by the second communication apparatus, the first signal and the second signal to a 

first communication apparatus based on the first transmission parameter set and the second 

transmission parameter set, wherein the first signal and the second signal are used for sensing. 25 

9. The method according to claim 8, further comprising: 

sending, by the second communication apparatus, first configuration information, wherein 

the first configuration information indicates a result of signal configuration performed based on 

the first transmission parameter set and the second transmission parameter set. 

10. The method according to claim 8, further comprising: 30 

sending, by the second communication apparatus, a first configuration request, wherein the 

first configuration request comprises information about the first transmission parameter set and 

information about the second transmission parameter set; and

receiving second configuration information, wherein the second configuration information 

indicates a result of signal configuration performed based on the first transmission parameter set 35 
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and the second transmission parameter set. 

11. The method according to claim 8, further comprising: 

receiving, by the second communication apparatus, a second configuration request, wherein 

the second configuration request comprises information about the first transmission parameter set 

and information about the second transmission parameter set;5 

performing signal configuration in response to the second configuration request; and

sending third configuration information, wherein the third configuration information 

indicates a result of signal configuration performed based on the first transmission parameter set 

and the second transmission parameter set. 

12. The method according to claim 8, further comprising: 10 

receiving, by the second communication apparatus, fourth configuration information, 

wherein the fourth configuration information indicates a result of signal configuration performed 

based on the first transmission parameter set and the second transmission parameter set. 

13. The method according to any one of claims 1 to 12, wherein 

the first transmission parameter set comprises a first subcarrier spacing quantity 15 

corresponding to the first signal. 

14. The method according to claim 13, wherein the first condition is: 

𝐷 ≤
𝑐

𝛾𝐾1𝛥𝑓
, wherein 

D is the targeted ranging coverage, 𝐾1  is the first subcarrier spacing quantity, 𝛥𝑓  is a 

subcarrier spacing corresponding to the first signal, 𝑐 is a signal propagation speed, and 𝛾 is a 20 

preset value greater than 0 and less than or equal to 2. 

15. The method according to claim 14, wherein a value of the first subcarrier spacing quantity 

𝐾1 is a maximum integer that meets the first condition. 

16. The method according to any one of claims 1 to 15, wherein 

the first transmission parameter set comprises a first subcarrier quantity corresponding to the 25 

first signal, a first orthogonal frequency division multiplexing OFDM symbol quantity 

corresponding to the first signal, and first sample energy corresponding to the first signal; and

the first subcarrier quantity, the first OFDM symbol quantity, and the first sample energy meet 

a third condition, wherein the third condition is related to a maximum unambiguous range of the 

second signal. 30 

17. The method according to claim 16, wherein the third condition is: 

𝛽1𝑐

𝐵𝑅𝑀𝑆√𝑆𝑁𝑅1
≤ 𝑐/𝑓𝑐, wherein

𝐵𝑅𝑀𝑆 is a root mean square bandwidth of the first signal, 𝑆𝑁𝑅1 is an equivalent signal-to-

noise ratio of the first signal, 𝑓𝑐 is a radio frequency carrier center frequency, 𝑐 is the signal 
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propagation speed, and 𝛽1 is a first correction parameter; and

𝑆𝑁𝑅1 is determined based on the first subcarrier quantity, the first OFDM symbol quantity, 

the first sample energy, a noise power spectral density of the first communication apparatus, and a 

path loss from the second communication apparatus to the first communication apparatus. 

18. The method according to any one of claims 1 to 17, wherein the second transmission 5 

parameter set comprises a second subcarrier quantity corresponding to the second signal, a second 

orthogonal frequency division multiplexing OFDM symbol quantity corresponding to the second 

signal, and second sample energy corresponding to the second signal; and

the second subcarrier quantity, the second OFDM symbol quantity, and the second sample 

energy meet the second condition. 10 

19. The method according to claim 18, wherein the second condition is: 

𝛿 ≥
𝛽2𝑐

𝑓𝑐√𝑆𝑁𝑅2
, wherein

𝛿 is the targeted sensing precision, 𝑆𝑁𝑅2 is an equivalent signal-to-noise ratio of the second 

signal, 𝑓𝑐 is the radio frequency carrier center frequency, 𝑐 is the signal propagation speed, and 

𝛽2 is a second correction parameter; and15 

𝑆𝑁𝑅2  is determined based on the second subcarrier quantity, the second OFDM symbol 

quantity, the second sample energy, the noise power spectral density of the first communication 

apparatus, and the path loss from the second communication apparatus to the first communication 

apparatus. 

20. The method according to claim 1 or 2, wherein the first transmission parameter set and 20 

the second transmission parameter set meet one or more of the following relationships: 

the first transmission parameter set comprises a first subcarrier spacing quantity 

corresponding to the first signal, the second transmission parameter set comprises a second 

subcarrier spacing quantity corresponding to the second signal, and the second subcarrier spacing 

quantity is less than or equal to the first subcarrier spacing quantity;25 

the first transmission parameter set comprises a first orthogonal frequency division 

multiplexing OFDM symbol quantity corresponding to the first signal, the second transmission 

parameter set comprises a second OFDM symbol quantity corresponding to the second signal, and 

the first OFDM symbol quantity is less than or equal to the second OFDM symbol quantity;

the first transmission parameter set comprises first sample energy corresponding to the first 30 

signal, the second transmission parameter set comprises second sample energy corresponding to 

the second signal, and the second sample energy is less than or equal to the first sample energy; or

the first transmission parameter set comprises a first subcarrier quantity corresponding to the 

first signal, the second transmission parameter set comprises a second subcarrier quantity 
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corresponding to the second signal, and the second subcarrier quantity is less than the first 

subcarrier quantity. 

21. The method according to any one of claims 1 to 20, wherein 

the first signal or the second signal is phase continuous in adjacent OFDM symbols on a same 

subcarrier; or5 

the first signal and the second signal are phase continuous in adjacent OFDM symbols on a 

same subcarrier. 

22. A first communication apparatus, comprising: 

a receiving unit, configured to receive, based on a first transmission parameter set and a 

second transmission parameter set respectively, a first signal and a second signal that are sent by 10 

a second communication apparatus; and

a sensing unit, configured to perform sensing based on the first signal and the second signal, 

to obtain a sensing result, wherein 

the first transmission parameter set corresponds to the first signal, at least one parameter in 

the first transmission parameter set meets a first condition, and the first condition is related to a 15 

targeted ranging coverage; and the second transmission parameter set corresponds to the second 

signal, at least one parameter in the second transmission parameter set meets a second condition, 

and the second condition is related to targeted sensing precision. 

23. The apparatus according to claim 22, wherein the sensing unit is specifically configured 

to: 20 

perform sensing based on the first signal to obtain a first result, performing sensing based on 

the second signal to obtain a second result, and determining the sensing result based on the first 

result and the second result. 

24. The apparatus according to claim 23, wherein the first result meets the targeted ranging 

coverage, and the second result meets the targeted ranging precision. 25 

25. The apparatus according to any one of claims 22 to 24, wherein 

the receiving unit is further configured to receive first configuration information, wherein the 

first configuration information indicates a result of signal configuration performed based on the 

first transmission parameter set and the second transmission parameter set. 

26. The apparatus according to any one of claims 22 to 24, wherein 30 

the receiving unit is further configured to: receive a first configuration request, wherein the 

first configuration request comprises information about the first transmission parameter set and 

information about the second transmission parameter set; and

perform signal configuration based on the first transmission parameter set and the second 

transmission parameter set; and the apparatus further comprises:35 
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a sending unit, configured to send second configuration information, wherein the second 

configuration information indicates a result of signal configuration performed based on the first 

transmission parameter set and the second transmission parameter. 

27. The apparatus according to any one of claims 22 to 24, wherein the apparatus further 

comprises: 5 

a sending unit, configured to send a second configuration request, wherein the second 

configuration request comprises information about the first transmission parameter set and 

information about the second transmission parameter set; and

the receiving unit is further configured to receive third configuration information, wherein 

the third configuration information indicates a result of signal configuration performed based on 10 

the first transmission parameter set and the second transmission parameter set. 

28. The apparatus according to any one of claims 22 to 24, wherein the apparatus further 

comprises a processing unit and a sending unit, wherein 

the processing unit is configured to: determine the first transmission parameter set and the 

second transmission parameter set; and15 

perform signal configuration based on the first transmission parameter set and the second 

transmission parameter set; and

the sending unit is further configured to send fourth configuration information, wherein the 

fourth configuration information indicates a result of signal configuration performed based on the 

first transmission parameter set and the second transmission parameter set. 20 

29. A first communication apparatus, comprising: 

a transceiver, configured to receive, based on a first transmission parameter set and a second 

transmission parameter set respectively, a first signal and a second signal that are sent by a second 

communication apparatus; and

a processor, configured to perform sensing based on the first signal and the second signal, to 25 

obtain a sensing result, wherein 

the first transmission parameter set corresponds to the first signal, at least one parameter in 

the first transmission parameter set meets a first condition, and the first condition is related to a 

targeted ranging coverage; and the second transmission parameter set corresponds to the second 

signal, at least one parameter in the second transmission parameter set meets a second condition, 30 

and the second condition is related to targeted sensing precision. 

30. The apparatus according to claim 29, wherein the processor is specifically configured to: 

perform sensing based on the first signal to obtain a first result, performing sensing based on 

the second signal to obtain a second result, and determining the sensing result based on the first 

result and the second result. 35 
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31. The apparatus according to claim 30, wherein the first result meets the targeted ranging 

coverage, and the second result meets the targeted ranging precision. 

32. The apparatus according to any one of claims 29 to 31, wherein 

the transceiver is further configured to receive first configuration information, wherein the 

first configuration information indicates a result of signal configuration performed based on the 5 

first transmission parameter set and the second transmission parameter set. 

33. The apparatus according to any one of claims 29 to 31, wherein 

the transceiver is further configured to: receive a first configuration request, wherein the first 

configuration request comprises information about the first transmission parameter set and 

information about the second transmission parameter set; and10 

perform signal configuration based on the first transmission parameter set and the second 

transmission parameter set; and

the transceiver is configured to send second configuration information, wherein the second 

configuration information indicates a result of signal configuration performed based on the first 

transmission parameter set and the second transmission parameter. 15 

34. The apparatus according to any one of claims 29 to 31, wherein 

the transceiver is configured to send a second configuration request, wherein the second 

configuration request comprises information about the first transmission parameter set and 

information about the second transmission parameter set; and

the transceiver is further configured to receive third configuration information, wherein the 20 

third configuration information indicates a result of signal configuration performed based on the 

first transmission parameter set and the second transmission parameter set. 

35. The apparatus according to any one of claims 29 to 31, wherein 

the processor is configured to: determine the first transmission parameter set and the second 

transmission parameter set; and25 

perform signal configuration based on the first transmission parameter set and the second 

transmission parameter set; and

the transceiver is further configured to send fourth configuration information, wherein the 

fourth configuration information indicates a result of signal configuration performed based on the 

first transmission parameter set and the second transmission parameter set. 30 

36. A second communication apparatus, comprising: 

an obtaining unit, configured to obtain a first transmission parameter set and a second 

transmission parameter set, wherein the first transmission parameter set corresponds to a first 

signal, at least one parameter in the first transmission parameter set meets a first condition, and 

the first condition is related to a targeted ranging coverage; and the second transmission parameter 35 
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set corresponds to a second signal, at least one parameter in the second transmission parameter set 

meets a second condition, and the second condition is related to targeted sensing precision; and

a sending unit, configured to send the first signal and the second signal to a first 

communication apparatus based on the first transmission parameter set and the second 

transmission parameter set, wherein the first signal and the second signal are used for sensing. 5 

37. The apparatus according to claim 36, wherein 

the sending unit is further configured to send first configuration information, wherein the first 

configuration information indicates a result of signal configuration performed based on the first 

transmission parameter set and the second transmission parameter set. 

38. The apparatus according to claim 36, wherein 10 

the sending unit is further configured to send a first configuration request, wherein the first 

configuration request comprises information about the first transmission parameter set and 

information about the second transmission parameter set; and the apparatus further comprises a 

receiving unit, wherein 

the receiving unit is configured to receive second configuration information, wherein the 15 

second configuration information indicates a result of signal configuration performed based on the 

first transmission parameter set and the second transmission parameter. 

39. The apparatus according to claim 36, wherein the apparatus further comprises a receiving 

unit, wherein 

the receiving unit is further configured to receive a second configuration request, wherein the 20 

second configuration request comprises information about a first transmission parameter set and 

information about a second transmission parameter set; and the apparatus further comprises a 

processing unit, wherein 

the processing unit is further configured to perform signal configuration in response to the 

second configuration request; and25 

the sending unit is further configured to send third configuration information, wherein the 

third configuration information indicates a result of signal configuration performed based on the 

first transmission parameter set and the second transmission parameter set. 

40. The apparatus according to claim 36, wherein the apparatus further comprises a receiving 

unit, wherein 30 

the receiving unit is further configured to receive fourth configuration information, wherein 

the fourth configuration information indicates a result of signal configuration performed based on 

the first transmission parameter set and the second transmission parameter set. 

41. A communication apparatus, comprising a processor, wherein the processor is coupled to 

a memory, the memory stores instructions, and the processor is configured to execute the 35 
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instructions, so that the communication apparatus performs the method according to any one of 

claims 1 to 7 and 13 to 21, or the communication apparatus performs the method according to any 

one of claims 8 to 21. 

42. A computer-readable storage medium, comprising instructions, wherein when the 

instructions are executed on a computer, the method according to any one of claims 1 to 7 and 13 5 

to 21 is performed, or the method according to any one of claims 8 to 21 is performed. 

43. A communication system, comprising the first communication apparatus according to any 

one of claims 22 to 35 and 46 to 54, and the second communication apparatus according to any 

one of claims 36 to 54. 

10 


