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COMMUNICATION METHOD AND APPARATUS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority to Chinese Patent Application No. 202310842664.1, 

filed with the China National Intellectual Property Administration on July 10, 2023 and entitled 

"COMMUNICATION METHOD AND APPARATUS", which is incorporated herein by reference 5 

in its entirety. 

TECHNICAL FIELD 

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

particular, to a communication method and apparatus. 

BACKGROUND 10 

[0003] An ultra-wideband (ultra-wideband, UWB) technology is a wireless carrier 

communication technology in which a nanosecond-level non-sinusoidal narrow impulse is used 

for data transmission. Therefore, the ultra-wideband occupies a wide spectrum range. Due to a 

narrow impulse and extremely low radiation spectral density of the ultra-wideband, a UWB system 

has advantages such as a strong multi-path resolution capability, low power consumption, and high 15 

confidentiality. The UWB technology can be applied to various communication scenarios. 

[0004] In an application of a sensing (sensing) scenario, information like a distance, an angle, 

and a speed of a target may be extracted by detecting an echo of a UWB signal on the target, to 

implement target sensing. When a sensing receiver is a receive device of the UWB signal, the 

sensing receiver needs to transmit a measurement result of a channel impulse response (channel 20 

impulse response, CIR) to a sensing transmitter through an air interface, to feed back a sensing 

result. The sensing receiver may feed back the CIR based on a configuration of a CIR report. 

[0005] Currently, when the sensing receiver feeds back a CIR tap based on a predefined 

feedback pattern (feedback pattern), configuration overheads of the CIR report are excessively 

high, and there is a resource waste. 25 
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SUMMARY 

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

configuration overheads of a sensing receiver feeding back a CIR tap based on a predefined 

feedback pattern. 

[0007] According to a first aspect, a communication method is provided. The method may be 5 

implemented by a first communication apparatus. The first communication apparatus may be a 

sensing transmitter or a component of the sensing transmitter. The sensing transmitter may be a 

network device or a terminal device. The component in this application may include, for example, 

at least one of a chip, a chip system, a processor, a transceiver, a processing unit, or a transceiver 

unit. For example, the method is executed by the sensing transmitter. The method may be 10 

implemented by using the following steps: The sensing transmitter may send first information. The 

first information includes a first parameter and a second parameter, and the first parameter 

indicates a CIR feedback scheme. When the first parameter is of a first value, the first parameter 

indicates that a sensing receiver feeds back a CIR tap based on a predefined feedback pattern, and 

the second parameter indicates a quantity of CIR taps that need to be fed back in each CIR group 15 

of the predefined feedback pattern, or the second parameter indicates a length of a first bitmap, 

where the length of the first bitmap and a quantity of CIR taps of a gap between two CIR groups 

of the predefined feedback pattern are used to determine a quantity of CIR taps that need to be fed 

back in each CIR group. 

[0008] According to the first aspect, the sensing transmitter may indicate, based on the first 20 

information, the CIR tap that needs to be fed back. Correspondingly, the sensing receiver may 

determine, based on the first information, the CIR tap that needs to be fed back. When the first 

parameter is of the first value, the second parameter is used to determine the quantity of CIR taps 

that need to be fed back in each CIR group of the predefined feedback pattern. Therefore, the CIR 

tap that needs to be fed back in the CIR group may be determined based on the quantity of CIR 25 

taps that need to be fed back in each CIR group, without indicating whether each CIR tap needs to 

be fed back. Therefore, configuration overheads for feeding back the CIR tap can be reduced. 

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

be implemented by a second communication apparatus. The second communication apparatus may 

be a sensing receiver or a component of the sensing transmitter. The sensing receiver is also 30 

referred to as a transmit end, and may be a terminal device or a network device. The component 

in this application may include, for example, at least one of a chip, a chip system, a processor, a 

transceiver, a processing unit, or a transceiver unit. For example, the method is executed by the 

sensing receiver. The method may be implemented by using the following steps: The sensing 
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receiver may receive first information. The first information includes a first parameter and a second 

parameter, and the first parameter indicates a channel impulse response CIR feedback scheme. 

When the first parameter is of a first value, the first parameter indicates that the sensing receiver 

feeds back a CIR tap based on a predefined feedback pattern, and the second parameter indicates 

a quantity of CIR taps that need to be fed back in each CIR group of the predefined feedback 5 

pattern, or the second parameter indicates a length of a first bitmap, where the length of the first 

bitmap and a quantity of CIR taps of a gap between two CIR groups of the predefined feedback 

pattern are used to determine a quantity of CIR taps that need to be fed back in each CIR group. 

[0010] For beneficial effect of the method in the second aspect, refer to descriptions of 

beneficial effect of the method in the first aspect. Details are not repeated. 10 

[0011] In any one of possible implementations of the first aspect and the second aspect, when 

the first parameter is of a second value, the first parameter indicates that the sensing receiver 

determines, based on a second bitmap, a CIR tap that needs to be fed back, and the second 

parameter indicates a length of the second bitmap. Therefore, a reuse indication of the CIR tap that 

needs to be fed back in the CIR group may be implemented by using a bitmap length field in a 15 

CIR report parameters config field. Therefore, when the sensing receiver feeds back the CIR tap 

based on the predefined feedback pattern, no new field needs to be added to indicate the quantity 

of CIR taps that need to be fed back in the CIR group. This can further reduce configuration 

overheads. 

[0012] In any one of possible implementations of the first aspect and the second aspect, when 20 

a value of the first parameter is the first value, the first information further includes a third 

parameter, and the third parameter indicates the quantity of CIR taps of the gap between the two 

CIR groups of the predefined feedback pattern. 

[0013] In any one of possible implementations of the first aspect and the second aspect, a CIR 

tap at a start location of a 1st CIR group in the two CIR groups is variable. In this way, configuration 25 

or indication flexibility of the CIR tap that needs to be fed back can be improved. 

[0014] In any one of possible implementations of the first aspect and the second aspect, when 

the value of the first parameter is the first value, a combination of the second parameter and the 

third parameter indicates an index of a specified predefined feedback pattern in the predefined 

feedback patterns. Based on this implementation, the combination of the second parameter and the 30 

third parameter may be used as the index of the specified predefined feedback pattern. In this way, 

the CIR tap is fed back based on the specified predefined feedback pattern, thereby improving 

efficiency of feeding back the CIR. 

[0015] In any one of possible implementations of the first aspect and the second aspect, a value 

of the second parameter is 0, a value of the third parameter is an integer greater than or equal to 0 35 
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and less than or equal to 28, and the quantity of CIR taps that need to be fed back in each CIR 

group is 16. 

[0016] In any one of possible implementations of the first aspect and the second aspect, an 

index of the CIR tap at the start location of the 1st CIR group in the two CIR groups is one of 1 to 

224. 5 

[0017] In any one of possible implementations of the first aspect and the second aspect, the 

value of the second parameter is 1, the value of the third parameter is an integer greater than or 

equal to 0 and less than or equal to 24, and the quantity of CIR taps that need to be fed back in 

each CIR group is 32. 

[0018] In any one of possible implementations of the first aspect and the second aspect, the 10 

index of the CIR tap at the start location of the 1st CIR group in the two CIR groups is one of 1 to 

192. 

[0019] In any one of possible implementations of the first aspect and the second aspect, the 

value of the second parameter is 2, the value of the third parameter is an integer greater than or 

equal to 0 and less than or equal to 16, and the quantity of CIR taps that need to be fed back in 15 

each CIR group is 64. 

[0020] In any one of possible implementations of the first aspect and the second aspect, the 

index of the CIR tap at the start location of the 1st CIR group in the two CIR groups is one of 1 to 

128. 

[0021] In any one of possible implementations of the first aspect and the second aspect, the 20 

value of the second parameter is 3, the value of the third parameter is 0, and the quantity of CIR 

taps that need to be fed back in each CIR group is 128. 

[0022] In any one of possible implementations of the first aspect and the second aspect, the 

index of the CIR tap at the start location of the 1st CIR group in the two CIR groups is 1. 

[0023] According to the foregoing possible implementations, the sensing receiver and/or the 25 

sensing transmitter may determine, based on the CIR tap at the start location of the 1st CIR group, 

the gap, and the quantity of CIR taps that need to be fed back in each CIR group, the CIR tap that 

needs to be fed back. This can further reduce indication overheads or the configuration overheads. 

[0024] According to a third aspect, a communication apparatus is provided. The apparatus may 

implement the method according to any possible design of the first aspect or the second aspect. 30 

The apparatus has a function of the first communication apparatus or the second communication 

apparatus. The apparatus is, for example, a sensing receiver or a function module of the sensing 

receiver, or a sensing transmitter or a function module of the sensing transmitter. 

[0025] In an optional implementation, the apparatus may include modules that perform and 

that are in one-to-one correspondence with the method/operations/steps/actions described in the 35 
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first aspect or the second aspect. The module may be a hardware circuit, or may be software, or 

may be implemented by a hardware circuit in combination with software. In an optional 

implementation, the apparatus includes a processing unit (sometimes also referred to as a 

processing module) and a communication unit (sometimes also referred to as a transceiver module, 

a communication module, or the like). The transceiver unit can implement a sending function and 5 

a receiving function. When the transceiver unit implements the sending function, the transceiver 

unit may be referred to as a sending unit (sometimes also referred to as a sending module). When 

the transceiver unit implements the receiving function, the transceiver unit may be referred to as a 

receiving unit (sometimes also referred to as a receiving module). The sending unit and the 

receiving unit may be a same functional module, the functional module is referred to as the 10 

transceiver unit, and the functional module can implement the sending function and the receiving 

function. Alternatively, the sending unit and the receiving unit may be different functional modules, 

and the transceiver unit is a general term for these functional modules. 

[0026] For example, when the apparatus is configured to perform the method described in the 

first aspect or the second aspect, the apparatus may include the communication unit and the 15 

processing unit. 

[0027] According to a fourth 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 20 

according to the first aspect, the second aspect, or the possible implementations of the first aspect 

and the second aspect. 

[0028] In a possible implementation, the processor and the memory are integrated together. 

[0029] In another possible implementation, the memory is located outside the communication 

apparatus. 25 

[0030] The communication apparatus further includes a communication interface. The 

communication interface is used for communication between the communication apparatus and 

another device, for example, used for 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. 30 

[0031] According to a fifth aspect, a computer-readable storage medium is provided. The 

computer-readable storage medium is configured to store a computer program or instructions, and 

when the computer program or the instructions are run, the method shown in any one of the first 

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

is implemented. 35 
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[0032] According to a sixth aspect, a computer program product including instructions is 

provided. When the computer program product runs on a computer, the method shown in any one 

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

second aspect is implemented. 

[0033] According to a seventh aspect, an embodiment of this application further provides a 5 

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

second aspect, or various possible implementations of the first aspect and the second aspect. 

[0034] According to an eighth aspect, a chip system is provided. The chip system includes a 

logic circuit (which may alternatively be understood as that the chip system includes a processor, 

and the processor may include a logic circuit and the like), and may further include an input/output 10 

interface. The input/output interface may be configured to input a message, or may be configured 

to output a message. The input/output interface may be a same interface, to be specific, a same 

interface can implement both a sending function and a receiving function. Alternatively, the 

input/output interface includes an input interface and an output interface. The input interface is 

configured to implement a receiving function, that is, configured to receive a message. The output 15 

interface is configured to implement a sending function, that is, configured to send a message. The 

logic circuit may be configured to perform an operation other than the sending and receiving 

functions in the method shown in any one of the first aspect, the second aspect, or the possible 

implementations of the first aspect and the second aspect. The logic circuit may be further 

configured to transmit a message to the input/output interface, or receive, from the input/output 20 

interface, a message from another communication apparatus. The chip system may be configured 

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

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

may include a chip and another discrete component. 

[0035] Optionally, the chip system may further include a memory, and the memory may be 25 

configured to store instructions. The logic circuit may invoke the instructions stored in the memory 

to implement a corresponding function. 

[0036] According to a ninth aspect, a communication system is provided. The communication 

system may include a first communication apparatus and/or a second communication apparatus, 

which are respectively configured to perform the method shown in any one of the first aspect or 30 

the possible implementations of the first aspect, and the method shown in any one of the second 

aspect or the possible implementations of the second aspect. 

[0037] For technical effect brought by the third aspect to the ninth aspect, refer to descriptions 

in the first aspect and the possible implementations of the first aspect. Details are not described 

herein again. 35 
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BRIEF DESCRIPTION OF DRAWINGS 

[0038] FIG. 1 is a diagram of a structure of a star topology according to an embodiment of this 

application; 

[0039] FIG. 2 is a diagram of a structure of a point-to-point topology according to an 

embodiment of this application; 5 

[0040] FIG. 3 is a diagram of a CIR window according to an embodiment of this application; 

[0041] FIG. 4 is a schematic flowchart of a communication method according to an 

embodiment of this application; 

[0042] FIG. 5 is a diagram of a structure of a communication apparatus according to an 

embodiment of this application; 10 

[0043] FIG. 6 is a diagram of a structure of another communication apparatus according to an 

embodiment of this application; and 

[0044] FIG. 7 is a diagram of a structure of another communication apparatus according to an 

embodiment of this application. 

DESCRIPTION OF EMBODIMENTS 15 

[0045] Embodiments of this application provide a communication method and apparatus. The 

method and the apparatus are based on a same inventive concept. Because problem-resolving 

principles for the method and the apparatus are similar, for implementations of the apparatus and 

the method, refer to each other, and no repeated description is provided. 

[0046] In the description of this application, words such as "first" and "second" are merely 20 

used for distinguishing between descriptions, and cannot be understood as an indication or 

implication of relative importance, or cannot be understood as an indication of implication of an 

order. It should be noted that a sequence of "first", "second", and the like is not limited in this 

application. For example, "second" may appear first, and then "first" appears. This is not limited 

in this application. 25 

[0047] In the description of this application, "at least one (type)" means one or more (types), 

and "a plurality of (types)" means two or more (types). "At least one of the following" or a similar 

expression thereof means any combination of these items, including any combination of a single 

item or a plurality of items. For example, at least one of a, b, or c may indicate a, b, c, a and b, a 

and c, b and c, or a, b, and c, where a, b, and c may be singular or plural. In the descriptions of this 30 

application, "/" represents "or". For example, a/b represents a or b. 

[0048] The technical solutions provided in this application are applicable to a UWB-based 

wireless personal area network (wireless personal area network, WPAN). For example, a method 
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provided in this application is applicable to institute of electrical and electronics engineers 

(institute of electrical and electronics engineers, IEEE) 802.15 series protocols, for example, the 

802.15.4a protocol, the 802.15.4z protocol, the 802.15.4ab protocol, or a future generation of 

UWB WPAN standard. Examples are not enumerated herein. The method provided in this 

application may be further applied to various communication systems, for example, an internet of 5 

things (internet of things, IoT) system, vehicle to everything (vehicle to everything, V2X), or a 

narrowband internet of things (narrowband internet of things, NB-IoT) system, and is applied to a 

device in the vehicle to everything, an internet of things node, a sensor, or the like in the internet 

of things, a smart camera, a smart remote control, and a smart water meter or electricity meter in 

smart home, and a sensor in a smart city. The method provided in this application is also applicable 10 

to an LTE frequency division duplex (frequency division duplex, FDD) system, an LTE time 

division duplex (time division duplex, TDD) system, a worldwide interoperability for microwave 

access (worldwide interoperability for microwave access, WiMAX) communication system, a long 

term evolution (long term evolution, LTE) system, a 5th generation (5th generation, 5G) 

communication system, a 6th generation (6th generation, 6G) communication system, or the like. 15 

In addition, this application may be applied to a wireless local area network system that supports 

IEEE 802.11ax (mobile hotspot (Wi-Fi) 6)/802.11be (Wi-Fi 7)/802.11bn (Wi-Fi 68)/Wi-Fi 

(artificial intelligence, AI)/millimeter wave/UWB, or sensing. 

[0049] The following first explains some terms in embodiments of this application. 

[0050] (1) Sensing may also be referred to as sensing measurement or radio sensing, means 20 

that a transmitter and a receiver transmit a signal to implement an objective of discovering a target 

or determining a target status. UWB sensing means that a station (station, STA) with a UWB signal 

sensing capability uses a received UWB signal to detect a feature of an expected target in a given 

environment. For example, the feature includes one or more of a range, a speed, an angle, a motion, 

existence or proximity, a gesture, and the like. The target includes one or more of an object, a 25 

person, an animal, and the like. The environment includes one or more of a room, a house, a vehicle, 

an enterprise, and the like. 

[0051] For example, the transmitter may send the UWB signal used for sensing measurement 

to the receiver, and the receiver may measure the signal to obtain a channel estimation result, for 

example, a channel impulse response (channel impulse response, CIR). The receiver may perform 30 

sensing based on the CIR. Alternatively, the receiver may send the channel estimation result to the 

transmitter, and the transmitter performs target sensing or target status sensing based on the 

channel estimation result. For example, the receiver or the transmitter may process the CIR, to 

determine whether a moving object exists in the environment. 

[0052] During specific implementation, sensing signals may be sent one by one in a form of a 35 
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data packet, and therefore, may also be referred to as a sensing packet (sensing packet, SP). 

[0053] In some embodiments, sensing signals sent in a period of time on a frequency band 

may be referred to as a sensing fragment (sensing fragment, SF), and each sensing fragment may 

have one or more sensing packets. It may be understood that, when a quantity of sensing packets 

in the sensing fragment is determined, the sensing packets may alternatively be replaced with the 5 

sensing fragment. 

[0054] In a sensing process, devices participating in sensing include a sensing initiator, a 

sensing responder, a sensing transmitter, and a sensing receiver. 

[0055] (2) The sensing initiator (sensing initiator) is also referred to as a sensing initiator 

device or an initiator, and is a device that initiates a sensing procedure. 10 

[0056] (3) The sensing responder (sensing responder) is also referred to as a sensing responder 

device, a responder device, a responder, or a response device, and is a device that responds to 

sensing initiated by the sensing initiator and participates in sensing. 

[0057] (4) The sensing transmitter (sensing transmitter) is also referred to as a transmitting 

end, and is a device that sends the sensing signal. The sensing signal may be a signal used for 15 

sensing measurement. 

[0058] (5) The sensing receiver (sensing receiver) is also referred to as a receiving end, and is 

a device that receives the sensing signal. The sensing receiver may measure the sensing signal. 

[0059] During specific implementation, the sensing initiator may serve as the transmitter, and 

the sensing responder may serve as the receiver. Alternatively, the sensing initiator may serve as 20 

the receiver, and the sensing responder may serve as the transmitter. 

[0060] The sensing initiator may be a network device or a terminal device, and the sensing 

responder may be a network device or a terminal device. The network device may include an 

access network device, a core network (core network, CN) device, and the like. The terminal is 

connected to a radio access network device in a wireless manner, and the radio access network 25 

device is connected to the core network in a wireless or wired manner. The core network device 

and the radio access network device may be different independent physical devices, functions of 

the core network device and logical functions of the radio access network device may be integrated 

into a same physical device, or some functions of the core network device and some functions of 

the radio access network device may be integrated into one physical device. A wired or wireless 30 

manner may be used for connection between terminals and between radio access network devices. 

[0061] For example, the access network device is an access device used by the terminal to 

access a communication system in a wireless manner. For example, the radio access network 

device may be a base station (base station), an evolved NodeB (evolved NodeB, eNodeB), a 

transmission reception point (transmission reception point, TRP), a next generation NodeB (next 35 
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generation NodeB, gNB) in a 5th generation (5th generation, 5G) mobile communication system, 

a next generation base station in a 6th generation (6th generation, 6G) mobile communication 

system, a base station in a future mobile communication system, an access node in a Wi-Fi system, 

a long range radio (long range radio, LoRa) system, or a vehicle-to-everything system, or the like. 

The radio access network device may alternatively be a module or a unit that completes a part of 5 

functions of the base station, for example, may be a central unit (central unit, CU), or may be a 

distributed unit (distributed unit, DU). The CU herein implements functions of a radio resource 

control protocol and a packet data convergence protocol (packet data convergence protocol, PDCP) 

of the base station, and may further implement functions of a service data adaptation protocol 

(service data adaptation protocol, SDAP). The DU completes functions of a radio link control layer 10 

and a medium access control (medium access control, MAC) layer of the base station, and may 

further complete functions of a part or all of a physical layer. For specific descriptions of the 

foregoing protocol layers, refer to technical specifications related to the 3rd generation partnership 

project (3rd generation partnership project, 3GPP). The radio access network device may be a 

macro base station, may be a micro base station or an indoor base station, or may be a relay node, 15 

a donor node, or the like. A specific technology and a specific device form that are used by the 

radio access network device are not limited in embodiments of this application. For ease of 

description, a network device is used as an abbreviation of the radio access network device, and 

the base station is used as an example of the radio access network device. 

[0062] The terminal device is a device having a wireless transceiver function, and may send a 20 

signal to the base station, or receive a signal from the base station. The terminal may also be 

referred to as a terminal device, user equipment (user equipment, UE), a mobile station, a mobile 

terminal, or the like. The terminal may be widely used in various scenarios, for example, device-

to-device (device-to-device, D2D), V2X communication, machine type communication (machine 

type communication, MTC), internet of things, virtual reality, augmented reality, industrial control, 25 

autonomous driving, telemedicine, smart grid, smart furniture, smart office, smart wearable, smart 

transportation, and smart city. The terminal may be a mobile phone, a tablet computer, a computer 

with a wireless sending and receiving function, a wearable device, a vehicle, an airplane, a ship, a 

robot, a robotic arm, a smart home device, or the like. A specific technology and a specific device 

form that are used by the terminal are not limited in embodiments of this application. 30 

[0063] The base station and the terminal may be fixed or movable. The base station and the 

terminal may be deployed on land, including an indoor or outdoor device, a hand-held device, or 

a vehicle-mounted device, or may be deployed on water, or may be deployed on an airplane, a 

balloon, or an artificial satellite. Application scenarios of the base station and the terminal are not 

limited in embodiments of this application. 35 
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[0064] (6) The frequency band may refer to a frequency domain range. For example, in a UWB 

system, a bandwidth of 499.2 MHz may be referred to as a frequency band. 

[0065] (7) A time unit is a time range determined by duration, for example, a frame, a subframe, 

a sensing slot, a sensing round, a sensing block, or a symbol. This is not limited in this application. 

For example, one slot may be duration of 9 microseconds. 5 

[0066] The technical solutions provided in embodiments of this application may operate in a 

star topology, a point-to-point topology, or a mesh topology. FIG. 1 is a diagram of a star topology 

according to an embodiment of this application. As shown in FIG. 1, in the star topology, a central 

node may control data communication between one or more other devices. 

[0067] It may be understood that a point-to-point topology may be considered as a special 10 

mesh topology. The point-to-point topology refers to a structure of data communication between 

two devices. As shown in FIG. 2, in a mesh topology, data communication may be performed 

between any two devices. 

[0068] Optionally, in FIG. 1 or FIG. 2, a black node is a full-function device (full-function 

device, FFD), and a white node is a reduced-function device (reduced-function device, RFD). In a 15 

UWB system, the FFD may be an anchor device, or a label device having a strong computing 

capability, for example, a UWB label mounted on a smartphone. The RFD is a label device and 

has only a part of the computing capability. In a possible implementation, the FFD device may 

serve as a personal area network (personal area network, PAN) coordinator or a coordinator, but 

the RFD cannot serve as the PAN coordinator or the coordinator. 20 

[0069] UWB is a wireless carrier communication technology in which nanosecond-level 

narrow impulses are used for data transmission. The narrow impulses occupy a wide spectral range 

and have extremely low radiation spectrum density. A UWB system has advantages such as high 

multi-path resolution, low power consumption, and high confidentiality. As the UWB technology 

is applied in the civil field, ultra-wideband wireless communication has become one of popular 25 

physical layer technologies for short-range and high-speed wireless networks. 

[0070] Currently, the IEEE association has incorporated the UWB into the IEEE 802 series 

wireless standards of the IEEE association, and the UWB-based WPAN standard IEEE 802.15.4a 

and its evolution version IEEE 802.15.4z have been released. In three features of communication, 

ranging, and sensing, the UWB focuses more on ranging and sensing capabilities, and can use a 30 

single waveform to implement ranging while performing sensing. 

[0071] When the UWB technology is applied to a sensing technology, and when a sensing 

receiver is a receive device of a UWB signal, the sensing receiver needs to transmit a measurement 

result of a CIR to a sensing transmitter through an air interface, to feedback a sensing result. In a 

CIR window-based (or referred to as feedback window-based) CIR feedback mechanism, the 35 
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sensing receiver may send, to the sensing transmitter based on an indication of a CIR tap that needs 

to be fed back, the CIR tap that is of a CIR window and that needs to be fed back, to feedback the 

sensing result. Each CIR tap may indicate a sensing result of a specific time granularity in the CIR 

window. The indication may indicate the CIR tap that needs to be fed back. Therefore, the sensing 

receiver may send only the CIR tap that needs to be fed back, and does not need to send a CIR tap 5 

other than the CIR tap that needs to be fed back, to reduce overheads. It may be understood that, a 

time domain granularity of each CIR tap is, for example, 1 nanosecond (ns). The CIR window may 

include a maximum of 32, 64, 128, or 256 CIR taps. In other words, a length of the CIR window 

may be 32 ns, 64 ns, 128 ns, or 256 ns. In this application, the CIR tap may also be referred to as 

a tap for short. 10 

[0072] As shown in FIG. 3, t0 represents a reference point, namely, an earliest detected tap 

(earliest detected tap). The sensing transmitter may indicate a location of the CIR window through 

BMoffset and BMlength. BMoffset represents a gap between a start location of the CIR window and t0. 

For example, BMoffset may indicate a quantity Woffset of CIR taps between the start location of the 

CIR window and t0, and the start location of the CIR window may be denoted as (t0+Woffset). 15 

BMlength represents a length of the CIR window, for example, indicates a quantity Wlength of CIR 

taps between an end location of the CIR window and the start location of the CIR window. 

Therefore, it may be said that a location of the CIR window starts from (t0+Woffset), and ends at 

(t0+Woffset+Wlength). Woffset is the quantity of CIR taps indicated by BMoffset, and Wlength is the quantity 

of CIR taps indicated by BMlength. In this application, "quantity" may also be replaced with 20 

"number". 

[0073] Currently, BMoffset and BMlength are indicated by the sensing transmitter through CIR 

report parameters config (CIR report parameters config). CIR report parameters config may be 

carried in an application control (AC) information element (information element, IE). Optionally, 

as shown in Table 1, information or a parameter carried in the application control information 25 

element may carry one or more of the following parameters, information, or fields: 

Bit (bit) 

index 
0 1 2 

Variable 

(variable) 
Variable Variable 

Information 

name 

Common 

sensing 

control 

present 

(common 

sensing 

control 

CIR report 

parameters 

present 

(CIR report 

parameters 

present) 

Frequency 

stitching 

parameters 

present 

(frequency 

stitching 

parameters 

Common 

sensing 

control 

config 

(common 

sensing 

control 

CIR report 

parameters 

config 

Frequency 

stitching 

parameters 

config 

(frequency 

stitching 

parameters 
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Bit (bit) 

index 
0 1 2 

Variable 

(variable) 
Variable Variable 

present) present) config) config) 

Table 1 

[0074] The common sensing control present information may indicate whether common 

sensing control config is present. The CIR report parameters present information may indicate 

whether CIR report parameters config is present. The frequency stitching parameters present 

information may indicate whether frequency stitching parameters config is present. 5 

[0075] In addition, as shown in Table 2, common sensing control config may include one or 

more of the following parameters, information, or fields: 

Bit 

index 
0 and 1 2 3 and 4 5 to 7 

Field 

name 

Sensing mode 

(sensing mode) 

Responder role 

(responder role) 

Sensing packet format 

(sensing packet format) 

Reserved 

(reserved) 

Table 2 

[0076] In addition, as shown in Table 3, CIR report parameters config may include one or more 

of the following parameters, information, or fields: 10 

Bit 

inde

x 

0 and 1 2 and 3 4 and 5 6 7 8 
9 to 

18 

19 

and 

20 

21 

to 

25 

5 to 64 

octets 

(octets) 

Field 

nam

e 

CIR in-

phase and 

quadrature 

(in-phase 

and 

quadrature

, I/Q) 

number of 

bits (CIR 

Bitmap 

length 

(bitmap 

length) 

Bitmap 

mode 

(bitma

p 

mode) 

Proces

s CIR 

report 

for 

range 

(proce

ss CIR 

report 

for 

Proce

ss 

CIR 

report 

for 

veloci

ty 

(proc

ess 

Process CIR 

report for 

azimuth angle 

of arrival 

(azimuth angle 

of arrival, 

AOA) 

measurement 

(process CIR 

Bitm

ap 

sub-

wind

ow 

lengt

h 

(bitm

ap 

Bitma

p 

offset 

(bitm

ap 

offset

) 

Bit

map 

gap 

(bit

map 

gap) 

Bitmap 

(bitma

p) 
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Bit 

inde

x 

0 and 1 2 and 3 4 and 5 6 7 8 
9 to 

18 

19 

and 

20 

21 

to 

25 

5 to 64 

octets 

(octets) 

I/Q 

number of 

bits) 

range) CIR 

report 

for 

veloci

ty) 

report for 

AOA 

measurement) 

sub-

wind

ow 

lengt

h) 

Table 3 

[0077] A value of the bitmap length in Table 3 is BMlength, and a value of the bitmap offset is 

BMoffset. 

[0078] Based on Table 3, when a value of the bitmap mode is 1, that is, bitmap mode=1, it 

indicates that the CIR tap that needs to be fed back is determined based on a bitmap carried in a 5 

bitmap field. When the value of the bitmap mode is 1, the bitmap length field may indicate the 

length of the CIR window. For example, the CIR window includes 256 CIR taps, and the bitmap 

carries information whose length is 256 bits. Each bit corresponds to one CIR tap, and may indicate 

whether the CIR tap needs to be fed back. When a value of any bit is 1 (or may be 0), it represents 

that a corresponding CIR tap needs to be fed back. Correspondingly, the sensing receiver sends, to 10 

the sensing transmitter, the CIR tap that needs to be fed back. 

[0079] In other words, when the value of the bitmap mode is 1, CIR report parameters config 

needs to carry the bitmap field. In addition, when the value of the bitmap mode is 1, the length of 

the CIR window needs to be indicated by using the bitmap length field in CIR report parameters 

config. 15 

[0080] In addition, when the value of the bitmap mode in Table 3 is 0, that is, bitmap mode=0, 

it indicates that a CIR feedback solution is that the sensing receiver feeds back the CIR tap based 

on a predefined feedback pattern (feedback pattern), or that a CIR feedback solution is that the 

sensing receiver determines, based on a predefined feedback pattern, the CIR tap that needs to be 

fed back. The feedback pattern may also be referred to as a feedback template, a CIR pattern, or a 20 

CIR feedback pattern. Each feedback pattern may indicate one or more groups of CIR taps or CIR 

groups that need to be fed back, for example, a correspondence between an index of each CIR 

pattern, and a CIR tap at a start location and a CIR tap at an end location (end tap) of a CIR group. 

For ease of description, the CIR tap at the start location of the CIR group may be referred to as a 

start tap (start tap), and the CIR tap at the end location of the CIR group may be referred to as the 25 

end tap (end tap). 
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[0081] Optionally, a plurality of feedback patterns may be predefined for the sensing 

transmitter and/or the sensing receiver, or the sensing transmitter and/or the sensing receiver may 

obtain a plurality of predefined feedback patterns. Therefore, the feedback pattern may also be 

referred to as the predefined feedback pattern. When feeding back the CIR tap, the sensing receiver 

may perform feedback based on a specified feedback pattern in the predefined feedback patterns, 5 

in other words, send the CIR tap to the sensing transmitter based on the specified feedback pattern. 

The feedback pattern may be predefined, or may be indicated by the sensing transmitter and the 

sensing receiver through signaling interaction. 

[0082] For example, when the value of the bitmap mode in Table 3 is 0, an index of the 

feedback pattern may be indicated by using an additional field. In this way, the specified feedback 10 

pattern is indicated in the plurality of predefined feedback patterns. Therefore, the sensing receiver 

can determine, based on the specified feedback pattern, the CIR tap that needs to be fed back. 

[0083] In addition, for another example, when the value of the bitmap mode in Table 3 is 0, 

CIR report parameters config may carry the bitmap sub-window length field that indicates a length 

of each CIR group, to determine, based on the length of each CIR group, the specified feedback 15 

pattern to feed back the CIR. 

[0084] However, in current CIR report parameters config, there is no existing field that can 

indicate the index of the feedback pattern or indicate the length of each CIR group when the value 

of the bitmap mode is 0. If the index needs to be indicated, a new field may need to be added, 

resulting in an increase both in configuration overheads and in complexity of processing 20 

configuration information. 

[0085] To reduce configuration overheads of a CIR report, an embodiment of this application 

provides a communication method. The communication method may be performed by a first 

communication apparatus and a second communication apparatus. The first communication 

apparatus may be a sensing receiver or a component of the sensing receiver, and the second 25 

communication apparatus may be a sensing transmitter or a component of the sensing transmitter. 

The component in this application may include, for example, at least one of a chip, a chip system, 

a processor, a transceiver, a processing unit, or a transceiver unit. It may be understood that the 

sensing transmitter may be a network device or a terminal device, and the sensing receiver may be 

a network device or a terminal device. 30 

[0086] As shown in FIG. 4, for example, the communication method is performed by the 

sensing transmitter and the sensing receiver. The communication method provided in embodiments 

of this application may include step S101 and step S102 in the following. 

[0087] S101: The sensing transmitter sends first information. 

[0088] S102: The sensing receiver receives the first information. 35 
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[0089] The first information may include or indicate a CIR-related configuration. For example, 

the first information is CIR report parameters config, or may be an application control information 

element in which CIR report parameters config is located. 

[0090] In this application, the first information may include a first parameter and a second 

parameter. In an optional implementation, the first information may further include a third 5 

parameter. 

[0091] The following separately describes the first parameter, the second parameter, and the 

third parameter. 

[0092] (1) First parameter 

[0093] The first parameter may also be referred to as a first field. The first parameter may 10 

indicate a CIR feedback scheme. The CIR feedback scheme is one of a feedback scheme in which 

the sensing receiver feeds back a CIR tap based on a predefined feedback pattern (or the sensing 

receiver determines, based on a predefined feedback pattern, a CIR tap that needs to be fed back), 

a feedback scheme in which the sensing receiver determines, based on a bitmap, a CIR tap that 

needs to be fed back, or a feedback scheme in which the sensing receiver feeds back a CIR tap 15 

based on a customized pattern (or the sensing receiver determines, based on a customized pattern, 

a CIR tap that needs to be fed back). 

[0094] When a value of the first parameter is a first value, it indicates that the CIR feedback 

scheme is feeding back the CIR tap based on the predefined feedback pattern. In this case, the 

receiver may determine, based on one or more predefined feedback patterns, the CIR tap that needs 20 

to be fed back. In other words, the CIR feedback scheme is the feedback scheme in which the 

sensing receiver feeds back the CIR tap based on the predefined feedback pattern. Each predefined 

feedback pattern may indicate one or more predefined groups of CIR taps that need to be fed back, 

and each group of CIR taps that need to be fed back may be referred to as a CIR group. For example, 

the first parameter is a bitmap mode field indicating that a plurality of CIR groups that need to be 25 

fed back are determined based on the predefined feedback pattern. 

[0095] When the value of the first parameter is a second value, it indicates that the CIR 

feedback scheme is that the receiver determines, based on the bitmap, the CIR tap that needs to be 

fed back. In other words, the CIR feedback scheme is the feedback scheme in which the sensing 

receiver determines, based on the bitmap, the CIR tap that needs to be fed back. In this case, the 30 

sensing receiver determines, based on a CIR reference and a bitmap whose length is the CIR 

reference, the CIR tap that needs to be fed back. 

[0096] In addition, when the value of the first parameter is a third value, it indicates that the 

CIR feedback scheme is that the sensing receiver feeds back the CIR tap based on the customized 

pattern. In other words, the CIR feedback scheme is that the sensing receiver feeds back the CIR 35 
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tap based on the customized pattern. Therefore, the sensing receiver may determine the CIR tap 

that needs to be fed back. 

[0097] In a possible example, the first parameter may be the bitmap mode field in Table 3, or 

may be carried in a bitmap mode information field. In this case, if a value of bitmap mode 

information is 0, it indicates that the sensing receiver feeds back the CIR tap based on the 5 

predefined feedback pattern. If the value of the bitmap mode information is 1, it indicates that the 

sensing receiver determines, based on the bitmap, the CIR tap that needs to be fed back. If the 

value of the bitmap mode information is 3, it indicates that the sensing receiver feeds back the CIR 

tap based on the customized pattern. 

[0098] (2) Second parameter 10 

[0099] The second parameter may also be referred to as a second field. 

[00100] When the value of the first parameter is the first value, the second parameter may be 

used to determine a quantity of CIR taps that need to be fed back in each CIR group. The CIR 

group may be a CIR tap group or a CIR group including a plurality of consecutive CIR taps that 

need to be fed back in the feedback pattern. In this application, each feedback pattern may include 15 

one or more CIR groups, and each CIR group may include a plurality of consecutive CIR taps that 

need to be fed back. In addition, different CIR groups of each feedback pattern include a same 

quantity of CIR taps, and the quantity is indicated based on the second parameter. 

[00101] In a possible implementation in which the quantity of CIR taps that need to be fed back 

in each CIR group is determined based on the second parameter, the second parameter may directly 20 

indicate the quantity of CIR taps that need to be fed back in each CIR group, that is, indicate the 

quantity of CIR taps that are included in each CIR group and that need to be fed back. In this case, 

a decimal value of the second parameter may be configured as a value of the quantity of taps, or 

may be configured as a numeric value corresponding to the quantity of taps. 

[00102] Specifically, the second parameter may indicate a bitmap sub-window length (bitmap 25 

sub-window length), and the parameter represents the quantity of CIR taps that need to be fed back 

in each CIR group. In this application, a CIR group (or a block (clock)) may also be referred to as 

a CIR sub-window (sub-window). 

[00103] For example, a quantity of CIR groups included in the feedback pattern is 2, and the 

quantity of CIR taps that need to be fed back in each CIR group is associated with the value of the 30 

second parameter. For example, when the value of the second parameter is 0, it indicates that the 

quantity of CIR taps in the CIR group is 16. When the value of the second parameter is 1, it 

indicates that the quantity of CIR taps in the CIR group is 32. When the value of the second 

parameter is 2, it indicates that the quantity of CIR taps in the CIR group is 64. When the value of 

the second parameter is 3, it indicates that the quantity of CIR taps in the CIR group is 128. 35 
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[00104] Optionally, the second parameter may be bit information whose length is n, where n is 

a positive integer, for example, n=2. 

[00105] For example, when a maximum quantity of CIR groups of the feedback pattern is 256, 

Table 4 is used as an example. The second parameter may be a bitmap length field in a CIR report 

parameter. The bitmap length field is denoted as 𝑩𝟔𝑩𝟓, and 𝑩𝟓 and 𝑩𝟔 represent a respective 5 

bit value. A binary value of the 𝑩𝟔𝑩𝟓 field or a decimal value corresponding to the 𝑩𝟔𝑩𝟓 field 

may indicate the bitmap sub-window length, and the bitmap sub-window length is a value of the 

quantity of CIR taps that need to be fed back in each CIR group. 

[00106] It may be understood that, in Table 4, a CIR sub-window 1 represents a 1st CIR group 

of the feedback pattern, a CIR sub-window 2 represents a 2nd CIR group of the feedback pattern, 10 

and the CIR sub-window 1 and the CIR sub-window 2 include a respective CIR tap that needs to 

be fed back. Optionally, a location of a start tap of the CIR sub-window 1 is variable, and is not 

limited to an index 1 shown in Table 4. For example, the start location of the CIR window may be 

changed by changing a value of a bitmap offset field, so that a 1st CIR tap that needs to be fed back 

is used as a 1st CIR tap of the CIR window. 15 

Index of a feedback 

pattern Bitmap 

sub-

window 

length 

Bitmap gap value, 

represented as G 

Index of 

a start tap 

of a CIR 

sub-

window 

1 

Index of 

an end 

tap of the 

CIR sub-

window 

1 

Index of 

a start tap 

of a CIR 

sub-

window 

2 

Index of 

an end 

tap of the 

CIR sub-

window 

2 

Bitmap 

length 

field 

(𝑩𝟔𝑩𝟓) 

Bitmap gap 

field 

(𝑩𝟒𝑩𝟑 … 𝑩𝟎)) 

0 to 28 (00xxxxx) 16 G={0, 8, …, 224} 1 16 17+G 32+G 

29 to 31 (00xxxxx) Reserved Reserved Reserved Reserved Reserved Reserved 

32 to 56 (01xxxxx) 32 G={0, 8, …, 192} 1 32 33+G 64+G 

57 to 63 (01xxxxx) Reserved Reserved Reserved Reserved Reserved Reserved 

64 to 80 (10xxxxx) 64 G={0, 8, …, 128} 1 64 65+G 128+G 

81 to 95 (10xxxxx) Reserved Reserved Reserved Reserved Reserved Reserved 

96 (11xxxxx) 128 G=0 1 128 129 256 

97 to 127 (11xxxxx) Reserved Reserved Reserved Reserved Reserved Reserved 

Table 4 

[00107] As shown in Table 4, when the bitmap length field and the bitmap gap field include 7 

bits, 0 to 127 may represent indexes of feedback patterns, that is, each index represents one of 128 

predefined feedback patterns. 
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[00108] It can be learned that when values corresponding to the indexes of the feedback patterns 

are from 0 to 28, a binary value corresponding to the bitmap length field 𝑩𝟔𝑩𝟓  is 00, and a 

decimal value is 0. In this case, a value of the bitmap sub-window length is 16, that is, a quantity 

of CIR taps in each CIR group is 16. In addition, in this case, a decimal value k corresponding to 

the bitmap gap field 𝑩𝟒𝑩𝟑. . . 𝑩𝟎 is an integer greater than or equal to 0 and less than or equal to 5 

28. When the maximum quantity of CIR groups of the feedback pattern is 256, an index of the 

start tap that needs to be fed back and that is of the CIR sub-window 1 may range from 1 to 224. 

[00109] In Table 4, an example in which the start tap of the CIR sub-window 1 in the specified 

feedback pattern is the CIR tap 1 is used. CIR taps of the CIR sub-window 1 in the specified 

feedback pattern are from the CIR tap 1 to the CIR tap 16, and CIR taps of the CIR sub-window 2 10 

are from the CIR tap (17+G) to the CIR tap (32+G). G is determined based on k, for example, 

G=8*k. 

[00110] For another example, when values corresponding to the indexes of the feedback 

patterns in Table 4 are from 32 to 56, a binary value corresponding to the bitmap length field 

𝑩𝟔𝑩𝟓 is 01, and a decimal value is 1. In this case, a value of the bitmap sub-window length is 32, 15 

that is, a quantity of CIR taps in each CIR group is 32. In addition, in this case, a decimal value k 

corresponding to the bitmap gap field 𝑩𝟒𝑩𝟑. . . 𝑩𝟎 is an integer greater than or equal to 0 and less 

than or equal to 24. In this case, an index of the start tap of the CIR sub-window 1 may range from 

1 to 192. 

[00111] In Table 4, an example in which the start tap of the CIR sub-window 1 in the specified 20 

feedback pattern is the CIR tap 1 is used. CIR taps of the CIR sub-window 1 in the specified 

feedback pattern are from the CIR tap 1 to the CIR tap 32, and CIR taps of the CIR sub-window 2 

are from the CIR tap (33+G) to the CIR tap (64+G). 

[00112] For another example, when values corresponding to the indexes of the feedback 

patterns in Table 4 are from 64 to 80, a binary value corresponding to the bitmap length field 25 

𝑩𝟔𝑩𝟓 is 10, and a decimal value is 2. In this case, a value of the bitmap sub-window length is 64, 

that is, a quantity of CIR taps in each CIR group is 64. In addition, in this case, a decimal value k 

corresponding to the bitmap gap field 𝑩𝟒𝑩𝟑. . . 𝑩𝟎 is an integer greater than or equal to 0 and less 

than or equal to 16. In this case, an index of the start tap of the CIR sub-window 1 may range from 

1 to 128. 30 

[00113] In Table 4, an example in which the start tap of the CIR sub-window 1 in the specified 

feedback pattern is the CIR tap 1 is used. CIR taps of the CIR sub-window 1 in the specified 

feedback pattern are from the CIR tap 1 to the CIR tap 64, and CIR taps of the CIR sub-window 2 

are from the CIR tap (65+G) to the CIR tap (128+G). 

[00114] For another example, when a value corresponding to the index of the feedback pattern 35 
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in Table 4 is 96, a binary value corresponding to the bitmap length field 𝑩𝟔𝑩𝟓 is 11, and a decimal 

value is 3. In this case, a value of the bitmap sub-window length is 128, that is, a quantity of CIR 

taps in each CIR group is 64. In addition, in this case, a decimal value k corresponding to the 

bitmap gap field 𝑩𝟒𝑩𝟑. . . 𝑩𝟎 is an integer greater than or equal to 0 and less than or equal to 16. 

In this case, an index of the start tap of the CIR sub-window 1 may be 1. To be specific, in this 5 

case, CIR taps of the CIR sub-window 1 in the feedback pattern are from the CIR tap 1 to the CIR 

tap 128, and CIR taps of the CIR sub-window 2 are from the CIR tap 129 to the CIR tap 256. 

[00115] In addition, it may also be considered that a combination of the second parameter and 

the third parameter corresponds to the value of the bitmap sub-window length or the quantity of 

CIR taps that need to be fed back in each CIR group. Therefore, the quantity of CIR taps that need 10 

to be fed back in each CIR group may be determined based on the combination of the second 

parameter and the third parameter. For example, as shown in Table 4, when a decimal value of 

𝑩𝟔𝑩𝟓𝑩𝟒𝑩𝟑. . . 𝑩𝟎 is from 0 to 28, the quantity of CIR taps that need to be fed back in each CIR 

group is 16. 

[00116] In a possible implementation in which the quantity of CIR taps that need to be fed back 15 

in each CIR group is determined based on the second parameter, the second parameter may indicate 

a length of a first bitmap or a length of a second CIR window. The length of the first bitmap and a 

quantity of CIR taps of gaps between a plurality of CIR groups of the feedback pattern may be 

used to determine the quantity of CIR taps that need to be fed back in each CIR group. For example, 

the second parameter is a bitmap length field shown in Table 3, and the field indicates the length 20 

of the first bitmap. In this case, a combination of the length of the first bitmap and the quantity of 

CIR taps of the gaps between the plurality of CIR groups indicates the quantity of CIR taps that 

need to be fed back in each CIR group. 

[00117] Optionally, the quantity of CIR taps of the gaps between the plurality of CIR groups 

may be indicated based on the third parameter. Therefore, this implementation is described below 25 

with reference to the third parameter. 

[00118] In a possible embodiment, when the value of the first parameter is the first value, the 

bitmap length field may be reused for the second field. In other words, when the value of the first 

parameter is the second value, the second field may indicate a length of a second bitmap or indicate 

the length of the second CIR window. The second bitmap may be used by the sensing receiver to 30 

determine, when the value of the first parameter is the second value, the CIR tap that needs to be 

fed back. For example, each bit in the second bitmap corresponds to one CIR tap, and indicates 

whether the CIR tap needs to be fed back. 

[00119] Table 3 is used as an example. When the value of the bitmap mode field is 0, 

information indicated by the bitmap length field does not help much in determining the CIR tap 35 
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that needs to be fed back. Therefore, the field may be configured as the second parameter to reuse 

the field. Therefore, no additional new field needs to be introduced to carry the second parameter, 

and configuration overheads and processing complexity can be reduced when the value of the first 

parameter is the first value. 

[00120] It can be understood that, due to presence of the second parameter, the sensing receiver 5 

may obtain, based on the second parameter, the quantity of CIR taps that need to be fed back in 

each CIR group, and further determine, based on the quantity, the CIR tap that needs to be fed 

back in the CIR group, without indicating whether each CIR tap needs to be fed back. In this way, 

configuration overheads for feeding back the CIR tap can be reduced. 

[00121] (3) Third parameter 10 

[00122] The third parameter may also be referred to as a third field. The third parameter may 

indicate the quantity of CIR taps of the gaps between the plurality of CIR groups of the predefined 

feedback pattern. For example, the feedback pattern includes two CIR groups. A value of the third 

field may be used to determine a quantity of CIR taps of a gap between the two CIR groups. The 

quantity of CIR taps of the gap between the two CIR groups may be a quantity of CIR taps between 15 

an end tap of a 1st CIR group and a start tap of a 2nd CIR group. 

[00123] The value of the third parameter meets a predefined relationship with the quantity of 

CIR taps of the gap between the CIR groups. For example, if a decimal value of the third parameter 

is k, the quantity G of CIR taps of the gap between the CIR groups satisfies: G=8*k, where k and 

G are both non-negative integers. 20 

[00124] In an example, the third parameter may be the bitmap gap field. For example, the third 

parameter is the bitmap gap field shown in Table 3. Therefore, in this application, when the value 

of the first parameter is the first value, the field in which bitmap gap information is located may 

be reused, to indicate the CIR tap that needs to be fed back, thereby reducing the configuration 

overheads for feeding back the CIR. 25 

[00125] As described above for the second parameter, when the value of the first parameter is 

the first value, the second parameter may indicate the length of the first bitmap, or indicate the 

length of the CIR window. In this case, the length of the first bitmap (or the length of the CIR 

window) may be combined with the quantity of CIR taps that are indicated by the third parameter 

and that are of the gaps between the plurality of CIR groups, to indicate the quantity of CIR taps 30 

that are included in each CIR group and that need to be fed back. For example, there is a 

correspondence between the quantity of CIR taps that are included in each CIR group and that 

need to be fed back, and the combination of the second parameter and the third parameter. 

Therefore, the sensing receiver may determine, based on the combination of the second parameter 

and the third parameter, the quantity of CIR taps that are included in each CIR group and that need 35 
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to be fed back, to further send first CIR information based on the CIR tap that needs to be fed back 

in the feedback pattern. 

[00126] It may be understood that, when the value of the first parameter is the first value, the 

second parameter indicates the quantity of CIR taps that need to be fed back in each CIR group, 

and in addition, the first information may further include the third parameter. It is assumed that a 5 

quantity of CIR groups of each predefined pattern is 2 by default. When the quantity of CIR taps 

included in the predefined pattern is known, the CIR tap that is included in each CIR group and 

that needs to be fed back may be determined based on the second parameter and the third parameter. 

[00127] In a possible implementation, the CIR tap (Lensub) that is included in each CIR group 

and that needs to be fed back satisfies: 10 

𝐿𝑒𝑛𝑠𝑢𝑏 = 2floor(log2(𝐿𝑒𝑛−𝐺𝑎𝑝))−1 

[00128] 𝐿𝑒𝑛𝑠𝑢𝑏 is the length of the first bitmap, that is, a CIR window length. 𝐺𝑎𝑝 is the 

quantity of CIR taps of the gap between the two CIR groups. As described in this application, 𝐺𝑎𝑝 

may be determined based on the value k of the third parameter, for example, 𝐺𝑎𝑝=8*k. floor() 

indicates an operation of rounding down. log indicates a logarithmic operation. 15 

[00129] Optionally, the CIR tap that needs to be fed back in each CIR group may be determined 

based on 𝐿𝑒𝑛𝑠𝑢𝑏 and 𝐺𝑎𝑝. For example, if the start tap of the sub-window 1 is the CIR tap 1, the 

end tap of the sub-window 1 is a CIR tap 𝐿𝑒𝑛𝑠𝑢𝑏, the start tap of the sub-window 2 is a CIR tap 

(𝐿𝑒𝑛𝑠𝑢𝑏 + 𝐺𝑎𝑝), and the start tap of the sub-window 2 is a CIR tap (2𝐿𝑒𝑛𝑠𝑢𝑏 + 𝐺𝑎𝑝 − 1). 

[00130] In a possible example of the first information, when the first parameter is the bitmap 20 

mode field, the second parameter is the bitmap length field, and the third parameter is the bitmap 

gap field, the first information may be a CIR report parameters config field shown in Table 5. 

Bit index 0 and 1 2 and 3 4 and 5 6 7 8 9 to 18 
19 to 

23 

4 to 64 
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CIR 

report 

for 

range 

Process 
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Process 

CIR report 
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angle of 

arrival 

Bitmap 

offset 

Bitmap 
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Bitmap 

Table 5 

[00131] When the value of the bitmap mode is 0, the bitmap gap may be present, but the bitmap 

field may not be present. In this case, the bitmap length field may indicate the quantity of CIR taps 25 
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that need to be fed back in each CIR group. Alternatively, the bitmap length field may indicate the 

length of the first bitmap, and the length of the first bitmap and a gap indicated by the bitmap gap 

field are used to determine the quantity of CIR taps that need to be fed back in each CIR group. In 

addition, when the value of the bitmap mode is 1, the bitmap gap may not be present, but the 

bitmap field may be present. 5 

[00132] Based on Table 5, the bitmap field corresponds to a 2nd bit and a 3rd bit in the CIR report 

parameters config field, and the bitmap gap field may correspond to a 19th bit to a 23rd bit in the 

first information. Optionally, the bits 𝑩𝟔𝑩𝟓 corresponding to the bitmap length field in Table 4 

may alternatively be replaced with 𝑩𝟐𝑩𝟑, indicating that the bitmap field is the 2nd bit and the 3rd 

bit in the CIR report parameters config field shown in Table 5. In addition, the bits 𝑩𝟒𝑩𝟑. . . 𝑩𝟎 10 

corresponding to the bitmap length field in Table 4 may alternatively be replaced with 

𝑩𝟏𝟗𝑩𝟐𝟎. . . 𝑩𝟐𝟑, indicating that the bitmap gap field is the 19th bit to the 23rd bit in the CIR report 

parameters config field shown in Table 5. 

[00133] Optionally, based on S101 and S102, the sensing receiver may send the first CIR 

information, where the first CIR information includes the plurality of CIR groups. Correspondingly, 15 

the sensing transmitter may receive the first CIR information, and perform sensing based on the 

first CIR information. 

[00134] According to the method shown in FIG. 4, the plurality of CIR groups that need to be 

fed back may be indicated based on the second parameter and the third parameter. The bitmap gap 

field may be reused for the third parameter to reduce indication overheads. In addition, the bitmap 20 

length field may be reused for the second parameter, to further reduce the indication overheads. 

[00135] Based on a same concept, an embodiment of this application further provides a 

communication apparatus. The communication apparatus may include corresponding hardware 

structures and/or software modules for performing the functions shown in the foregoing methods. 

A person skilled in the art should be easily aware that, in combination with the units and the method 25 

steps in the examples described in embodiments disclosed in this application, this application can 

be implemented by using hardware or a combination of hardware and computer software. Whether 

a function is performed through hardware or hardware driven by computer software depends on 

particular application scenarios and design constraint conditions of the technical solutions. 

[00136] FIG. 5 to FIG. 7 are diagrams of structures of possible communication apparatuses 30 

according to embodiments of this application. The communication apparatuses may be configured 

to implement functions of the sensing transmitter and/or the sensing receiver in the foregoing 

method embodiments, and therefore can also achieve beneficial effect of the foregoing method 

embodiments. In a possible implementation, the communication apparatus may be the sensing 

transmitter and/or the sensing receiver. For related details and effect, refer to the descriptions in 35 
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the foregoing embodiments. 

[00137] As shown in FIG. 5, an apparatus 500 includes a processing unit 510 and a 

communication unit 520. The communication unit 520 may implement a corresponding 

communication function, and the processing unit 510 is configured to process data. The 

communication unit 520 may include a sending unit and/or a receiving unit. The communication 5 

unit 520 may alternatively be a transceiver unit, an input/output interface, or the like. The 

communication apparatus 500 may be configured to implement functions of the sensing transmitter 

and/or the sensing receiver in the method embodiment shown in FIG. 4. 

[00138] For example, when the function of the sensing receiver is implemented, the 

communication unit 520 may be configured to receive first information. In addition, the 10 

communication unit 520 may be further configured to send first channel impulse response 

information. 

[00139] For another example, when the function of the sensing transmitter is implemented, the 

communication unit 520 may be configured to send first information. In addition, the 

communication unit 520 may be further configured to receive first channel impulse response 15 

information. 

[00140] For meanings of the foregoing technologies, refer to the descriptions in the method 

embodiments. Details are not described again. 

[00141] It may be further understood that in embodiments of this application, division into 

modules is an example, and is merely logical function division. During actual implementation, 20 

there may be another division manner. In addition, functional modules in embodiments of this 

application may be integrated into one processor, each module may exist alone physically, or two 

or more modules may be integrated into one module. The integrated module may be implemented 

in a form of hardware, or may be implemented in a form of a software function module. 

[00142] FIG. 6 shows a communication apparatus 600 according to an embodiment of this 25 

application. The communication apparatus 600 is configured to implement the communication 

method provided in this application. The communication apparatus 600 may be a communication 

apparatus to which the communication method is applied, a component in the communication 

apparatus, or an apparatus that can be used in a matching manner with the communication 

apparatus. The communication apparatus 600 may be a sensing transmitter and/or a sensing 30 

receiver. The communication apparatus 600 may be a chip system or a chip. In this embodiment 

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

component. The communication apparatus 600 includes at least one processor 620, configured to 

implement the communication method provided in embodiments of this application. The 

communication apparatus 600 may further include an input/output interface 610, and the 35 
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input/output interface may include an input interface and/or an output interface. In this 

embodiment of this application, the input/output interface 610 may be configured to communicate 

with another apparatus via a transmission medium, and a function of the input/output interface 610 

may include sending and/or receiving. For example, when the communication apparatus 600 is the 

chip, the communication apparatus 600 performs transmission with another chip or device through 5 

the input/output interface 610. The processor 620 may be configured to implement the method 

shown in the foregoing method embodiments. 

[00143] For example, the processor 620 may be configured to perform an action performed by 

the processing unit 510, and the input/output interface 610 may be configured to perform an action 

performed by the communication unit 520. Details are not described again. 10 

[00144] Optionally, the communication apparatus 600 may further include at least one memory 

630, configured to store program instructions and/or data. The memory 630 is coupled to the 

processor 620. The coupling in embodiments of this application may be indirect coupling or a 

communication connection between apparatuses, units, or modules in an electrical form, a 

mechanical form, or another form, and is used for information exchange between the apparatuses, 15 

the units, or the modules. The processor 620 may cooperate with the memory 630. The processor 

620 may execute the program instructions stored in the memory 630. At least one of the at least 

one memory may be integrated with the processor. 

[00145] In this embodiment of this application, the memory 630 may be a non-volatile memory, 

for example, a hard disk drive (hard disk drive, HDD) or a solid-state drive (solid-state drive, SSD), 20 

or may be a volatile memory (volatile memory) like a random access memory (random access 

memory, RAM). 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. The memory in this embodiment of this application may alternatively be a circuit 

or any other apparatus that can implement a storage function, and is configured to store the 25 

program instructions and/or the data. 

[00146] In embodiments of this application, the processor 620 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 or execute the methods, steps, and 30 

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 

method disclosed in embodiments of this application may be directly performed by a hardware 

processor, or may be performed by using a combination of hardware and software modules in the 

processor. 35 
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[00147] FIG. 7 shows a communication apparatus 700 according to an embodiment of this 

application. The communication apparatus 700 is configured to implement the communication 

method provided in this application. The communication apparatus 700 may be a communication 

apparatus to which the communication method shown in embodiments of this application is 

applied, a component in the communication apparatus, or an apparatus that can be used in a 5 

matching manner with the communication apparatus. The communication apparatus 700 may be a 

sensing transmitter and/or a sensing receiver. The communication apparatus 700 may be a chip 

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

may include a chip and another discrete component. A part or all of the communication method 

provided in the foregoing embodiments may be implemented by hardware or software. When the 10 

communication method is implemented by hardware, the communication apparatus 700 may 

include an input interface circuit 701, a logic circuit 702, and an output interface circuit 703. 

[00148] Optionally, an example in which the apparatus is configured to implement functions of 

a receiver is used. The input interface circuit 701 may be configured to perform a receiving action 

performed by the communication unit 520, the output interface circuit 703 may be configured to 15 

perform a sending action performed by the communication unit 520, and the logic circuit 702 may 

be configured to perform an action performed by the processing unit 510. Details are not described 

again. 

[00149] Optionally, during specific implementation, the communication apparatus 700 may be 

a chip or an integrated circuit. 20 

[00150] Some or all of operations and functions performed by the communication apparatus 

described in the foregoing method embodiments of this application may be implemented by using 

the chip or the integrated circuit. 

[00151] An embodiment of this application provides a computer-readable storage medium 

storing a computer program. The computer program includes instructions for performing the 25 

foregoing method embodiments. 

[00152] An embodiment of this application provides a computer program product including 

instructions. When the computer program product runs on a computer, the computer is enabled to 

perform the foregoing method embodiments. 

[00153] An embodiment of this application provides a communication system, including a 30 

sensing transmitter and a sensing receiver, and is configured to implement the method shown in 

FIG. 4. 

[00154] It should be understood that the processor mentioned in embodiments of this 

application may be a central processing unit (central processing unit, CPU), or may be another 

general-purpose processor, a digital signal processor (digital signal processor, DSP), an 35 



 

27 

application-specific integrated circuit (application-specific integrated circuit, ASIC), a field 

programmable gate array (field programmable gate array, FPGA) or another programmable logic 

device, a transistor logic device, a hardware component, or any combination thereof. The general-

purpose processor may be a microprocessor or any conventional processor. 

[00155] All or some of foregoing embodiments may be implemented by using software, 5 

hardware, firmware, or any combination thereof. When the software is used to implement 

embodiments, all or a part of embodiments may be implemented in a form of a computer program 

product. The computer program product includes one or more computer instructions. When the 

computer instructions are loaded and executed on a computer, the procedure or functions according 

to embodiments of this application are all or partially generated. The computer may be a general-10 

purpose computer, a special-purpose computer, a computer network, or another programmable 

apparatus. The computer instructions may be stored in a computer-readable storage medium or 

may be transmitted from one computer-readable storage medium to another computer-readable 

storage medium. For example, the computer instructions may be transmitted from one website, 

computer, server, or data center to another website, computer, server, or data center in a wired (for 15 

example, through a coaxial cable, an optical fiber, or a digital subscriber line (digital subscriber 

line, DSL)) or wireless (for example, infrared, radio, or microwave) manner. The computer-

readable storage medium may be any usable medium accessible by a computer, or a data storage 

device, for example, a server or a data center, integrating one or more usable media. The usable 

medium may be a magnetic medium (for example, a floppy disk, a hard disk, or a magnetic tape), 20 

an optical medium (for example, a high-density digital video disc (digital video disc, DVD)), a 

semiconductor medium (for example, an SSD), or the like. 

[00156] It should be noted that a part of this patent application document includes content 

protected by copyright. Except for making copies of patent documents of the Patent Office or 

recorded content of patent documents, the copyright owner reserves the copyright. 25 

[00157] The communication apparatus in the foregoing apparatus embodiments corresponds to 

the sensing transmitter and/or the sensing receiver in the method embodiments, and corresponding 

modules or units perform corresponding steps. For example, the communication unit (transceiver) 

performs a receiving or sending step in the method embodiments, and a step other than the sending 

step and the receiving step may be performed by the processing unit (processor). For a function of 30 

a specific unit, refer to a corresponding method embodiment. There may be one or more processors. 

[00158] Terms such as "component", "module", and "system" used in this specification indicate 

computer-related entities, hardware, firmware, combinations of hardware and software, software, 

or software being executed. For example, a component may be, but is not limited to, a process that 

runs on a processor, a processor, an object, an executable file, an execution thread, a program, 35 
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and/or a computer. As illustrated by using figures, both a computing device and an application that 

runs on the computing device may be components. One or more components may reside within a 

process and/or a thread of execution, and a component may be located on one computer and/or 

distributed between two or more computers. In addition, the components may be executed from 

various computer-readable media that store various data structures. For example, the components 5 

may communicate by using a local and/or remote process and based on a signal having one or 

more data packets (for example, data from two components interacting with another component in 

a local system, a distributed system, and/or across a network like the Internet interacting with 

another system by using the signal). 

[00159] A person of ordinary skill in the art may be aware that, illustrative logical blocks 10 

(illustrative logical blocks) and steps (steps) described in combination with embodiments disclosed 

in this specification can be implemented by electronic hardware or a combination of computer 

software and electronic hardware. Whether the functions are performed by hardware or software 

depends on particular applications and design constraint conditions of the technical solutions. A 

person skilled in the art may use different methods to implement the described functions for each 15 

particular application, but it should not be considered that the implementation goes beyond the 

scope of this application. 

[00160] It may be clearly understood by a person skilled in the art that, for the purpose of 

convenient and brief description, for a detailed working process of the foregoing system, apparatus, 

and unit, refer to a corresponding process in the foregoing method embodiments. Details are not 20 

described herein again. 

[00161] In the several embodiments provided in this application, it should be understood that 

the disclosed systems, apparatuses, and methods may be implemented in other manners. For 

example, the described apparatus embodiments are merely examples. For example, division into 

the units is merely logical function division and may be other division during actual 25 

implementation. For example, a plurality of units or components may be combined or integrated 

into another system, or some features may be ignored or not performed. In addition, the displayed 

or discussed mutual couplings or direct couplings or communication connections may be 

implemented through some interfaces. The indirect couplings or communication connections 

between the apparatuses or units may be implemented in electronic, mechanical, or other forms. 30 

[00162] The units described as separate parts may or may not be physically separate, and parts 

displayed as units may or may not be physical units, may be located in one position, or may be 

distributed on a plurality of network units. Some or all of the units may be selected based on an 

actual requirement to achieve the objectives of the solutions of embodiments. 

[00163] In addition, functional units in embodiments of this application may be integrated into 35 
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one processing unit, or each of the units may exist alone physically, or two or more units may be 

integrated into one unit. When the functions are implemented in a form of software functional unit 

and sold or used as an independent product, the functions may be stored in a computer-readable 

storage medium. 

[00164] The foregoing descriptions are merely specific implementations of this application, but 5 

are not intended to limit the protection scope of this application. Any variation or replacement 

readily figured out by a person skilled in the art within the technical scope disclosed in this 

application shall fall within the protection scope of this application. Therefore, the protection scope 

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

1. A communication method, comprising: 

sending first information, wherein the first information comprises a first parameter and a 

second parameter, and the first parameter indicates a channel impulse response CIR feedback 

scheme, wherein 5 

when the first parameter is of a first value, the first parameter indicates that a receiver feeds 

back a CIR tap based on a predefined feedback pattern, and the second parameter indicates a 

quantity of CIR taps that need to be fed back in each CIR group of the predefined feedback pattern, 

or the second parameter indicates a length of a first bitmap, wherein the length of the first bitmap 

and a quantity of CIR taps of a gap between two CIR groups of the predefined feedback pattern 10 

are used to determine a quantity of CIR taps that need to be fed back in each CIR group. 

2. The method according to claim 1, wherein when the first parameter is of a second value, 

the first parameter indicates that a CIR tap that needs to be fed back is determined based on a 

second bitmap, and the second parameter indicates a length of the second bitmap. 

3. The method according to claim 1 or 2, wherein when a value of the first parameter is the 15 

first value, the first information further comprises a third parameter, and the third parameter 

indicates the quantity of CIR taps of the gap between the two CIR groups of the predefined 

feedback pattern. 

4. The method according to any one of claims 1 to 3, wherein a CIR tap at a start location of 

a 1st CIR group in the two CIR groups is variable. 20 

5. The method according to claim 3 or 4, wherein when the value of the first parameter is the 

first value, a combination of the second parameter and the third parameter indicates an index of a 

specified predefined feedback pattern in the predefined feedback patterns. 

6. The method according to any one of claims 3 to 5, wherein 

a value of the second parameter is 0, a value of the third parameter is an integer greater than 25 

or equal to 0 and less than or equal to 28, and the quantity of CIR taps that need to be fed back in 

each CIR group is 16. 

7. The method according to claim 6, wherein an index of the CIR tap at the start location of 

the 1st CIR group in the two CIR groups is one of 1 to 224. 

8. The method according to any one of claims 3 to 7, wherein 30 

the value of the second parameter is 1, the value of the third parameter is an integer greater 

than or equal to 0 and less than or equal to 24, and the quantity of CIR taps that need to be fed 

back in each CIR group is 32. 

9. The method according to claim 8, wherein the index of the CIR tap at the start location of 
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the 1st CIR group in the two CIR groups is one of 1 to 192. 

10. The method according to any one of claims 3 to 9, wherein 

the value of the second parameter is 2, the value of the third parameter is an integer greater 

than or equal to 0 and less than or equal to 16, and the quantity of CIR taps that need to be fed 

back in each CIR group is 64. 5 

11. The method according to claim 10, wherein the index of the CIR tap at the start location 

of the 1st CIR group in the two CIR groups is one of 1 to 128. 

12. The method according to any one of claims 3 to 11, wherein 

the value of the second parameter is 3, the value of the third parameter is 0, and the quantity 

of CIR taps that need to be fed back in each CIR group is 128. 10 

13. The method according to claim 12, wherein the index of the CIR tap at the start location 

of the 1st CIR group in the two CIR groups is 1. 

14. A communication method, comprising: 

receiving first information, wherein the first information comprises a first parameter and a 

second parameter, and the first parameter indicates a channel impulse response CIR feedback 15 

scheme, wherein 

when the first parameter is of a first value, the first parameter indicates that a receiver feeds 

back a CIR tap based on a predefined feedback pattern, and the second parameter indicates a 

quantity of CIR taps that need to be fed back in each CIR group of the predefined feedback pattern, 

or the second parameter indicates a length of a first bitmap, wherein the length of the first bitmap 20 

and a quantity of CIR taps of a gap between two CIR groups of the predefined feedback pattern 

are used to determine a quantity of CIR taps that need to be fed back in each CIR group. 

15. The method according to claim 14, wherein when the first parameter is of a second value, 

the first parameter indicates that a CIR tap that needs to be fed back is determined based on a 

second bitmap, and the second parameter indicates a length of the second bitmap. 25 

16. The method according to claim 14 or 15, wherein when a value of the first parameter is 

the first value, the first information further comprises a third parameter, and the third parameter 

indicates the quantity of CIR taps of the gap between the two CIR groups of the predefined 

feedback pattern. 

17. The method according to any one of claims 14 to 16, wherein a CIR tap at a start location 30 

of a 1st CIR group in the two CIR groups is variable. 

18. The method according to claim 16 or 17, wherein when the value of the first parameter is 

the first value, a combination of the second parameter and the third parameter indicates an index 

of a specified predefined feedback pattern in the predefined feedback patterns. 

19. The method according to any one of claims 16 to 18, wherein 35 
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a value of the second parameter is 0, a value of the third parameter is an integer greater than 

or equal to 0 and less than or equal to 28, and the quantity of CIR taps that need to be fed back in 

each CIR group is 16. 

20. The method according to claim 19, wherein an index of the CIR tap at the start location 

of the 1st CIR group in the two CIR groups is one of 1 to 224. 5 

21. The method according to any one of claims 16 to 20, wherein 

the value of the second parameter is 1, the value of the third parameter is an integer greater 

than or equal to 0 and less than or equal to 24, and the quantity of CIR taps that need to be fed 

back in each CIR group is 32. 

22. The method according to claim 21, wherein the index of the CIR tap at the start location 10 

of the 1st CIR group in the two CIR groups is one of 1 to 192. 

23. The method according to any one of claims 16 to 22, wherein 

the value of the second parameter is 2, the value of the third parameter is an integer greater 

than or equal to 0 and less than or equal to 16, and the quantity of CIR taps that need to be fed 

back in each CIR group is 64. 15 

24. The method according to claim 23, wherein the index of the CIR tap at the start location 

of the 1st CIR group in the two CIR groups is one of 1 to 128. 

25. The method according to any one of claims 16 to 24, wherein 

the value of the second parameter is 3, the value of the third parameter is 0, and the quantity 

of CIR taps that need to be fed back in each CIR group is 128. 20 

26. The method according to claim 25, wherein the index of the CIR tap at the start location 

of the 1st CIR group in the two CIR groups is 1. 

27. A communication apparatus, comprising a processor, wherein the processor is configured 

to execute a computer program or instructions, to implement the method according to any one of 

claims 1 to 26. 25 

28. The apparatus according to claim 27, further comprising a memory and/or a transceiver, 

wherein the memory is configured to store the computer program or the instructions, and the 

transceiver is used by the apparatus to perform communication. 

29. A computer-readable storage medium, wherein the storage medium stores a computer 

program or instructions, and when the computer program or the instructions are executed by a 30 

communication apparatus, the method according to any one of claims 1 to 26 is implemented.  


