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COMMUNICATION METHOD AND APPARATUS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Patent Application No. 202310454036.6,
filed with the China National Intellectual Property Administration on April 17, 2023 and entitled
"COMMUNICATION METHOD AND APPARATUS", which is incorporated herein by reference

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

[0003] An ultra-wideband (ultra-wideband, UWB) technology is a wireless -carrier
communication technology in which a nanosecond-level non-sinusoidal narrow pulse is used for
data transmission. Therefore, the ultra-wideband occupies a wide spectrum range. Due to a narrow
pulse and extremely low radiation spectrum density of the ultra-wideband, a UWB system has
advantages such as a strong multi-path resolution capability, low power consumption, and high
confidentiality. The UWB technology can be applied to various communication scenarios.

[0004] In an application of a 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
impulse response, CIR) to a sensing transmitter through an air interface, to feed back a sensing
result. In a CIR window-based CIR feedback mechanism, the sensing receiver may send, to the
sensing transmitter based on an indication of a CIR tap (tap) that needs to be fed back, the CIR tap
that is in a CIR window and that needs to be fed back, to feed back 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 other than the CIR tap

that needs to be fed back, to reduce overheads.
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[0005] Currently, the sensing transmitter needs to indicate whether each CIR tap in the CIR

window needs to be fed back, and indication overheads are high.

SUMMARY

[0006] This application provides a communication method and apparatus, to reduce indication
overheads of a CIR tap feedback.

[0007] According to a first aspect, a communication method is provided. The method may be
implemented by a first terminal apparatus. The first terminal apparatus may be a sensing receiver
or a component of the sensing receiver. The sensing receiver 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, an
execution body is the first terminal apparatus. The method may be implemented by using the
following steps: The first terminal apparatus receives first indication information. The first
indication information indicates one or more channel impulse response groups that need to be fed
back in a channel impulse response window, and each channel impulse response group that needs
to be fed back includes an (s;2¢* + 1)™ channel impulse response tap and an (s,2%2)" channel
impulse response tap that are in the channel impulse response window, and all channel impulse
response taps between the (s;2¢* + 1) channel impulse response tap and the (s,2%2)" channel
impulse response tap. s; and s, are positive integers, and t; and t, are positive integers. The
first terminal apparatus may further send first channel impulse response information. The first
channel impulse response information is the one or more channel impulse response groups that are
indicated by the first indication information and that need to be fed back.

[0008] According to the method shown in the first aspect, the first terminal apparatus may
determine, based on the first indication information, the one or more channel impulse response
groups that need to be fed back, and send the first channel impulse response information
corresponding to the channel impulse response groups that need to be fed back. The first indication
information may indicate at least one channel impulse response group that is in the channel impulse
response window and that needs to be fed back. Because it does not need to indicate whether all
the channel impulse response taps in the channel impulse response window need to be fed back,
and the channel impulse response tap that needs to be fed back is indicated on a per-group basis,
indication overheads can be reduced.

[0009] In a possible implementation, each channel impulse response group includes s,2'2 —
5,21 channel impulse response taps. Optionally, s,2'2 — s;2%1 is greater than 1.

[0010] In a possible implementation, channel impulse response taps in the channel impulse
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response window include a 1 channel impulse response tap and a (2X)™ channel impulse response
tap that are in the channel impulse response window, and all channel impulse response taps
between the 1% channel impulse response tap and the (2X)™ channel impulse response tap, and
include 2¥ channel impulse response taps in total. K is a positive integer greater than 2.

[0011] Based on this implementation, flexible grouping setting can be implemented, to support
an indication solution of the channel impulse response tap that needs to be fed back in this
application.

[0012] In a possible implementation, the first channel impulse response information includes
a first channel impulse response group, and the first channel impulse response group includes a
(2% + 1) channel impulse response tap, a (2X2)" channel impulse response tap, and all channel
impulse response taps between the (251 + 1)™ channel impulse response tap and the (2X2)™ channel
impulse response tap. k; and k, are non-negative integers, and k; < k, < K.

[0013] In a possible implementation, the first indication information corresponds to the first
channel impulse response group. Optionally, a correspondence between the first indication
information and the first channel impulse response group is included in a correspondence list, and
channel impulse response groups included in the list are a part of all channel impulse response
groups in the channel impulse response window, to further reduce the indication overheads.
[0014] In a possible implementation, the first channel impulse response information further
includes a second channel impulse response group, and the second channel impulse response group
includes a (22 + 1) channel impulse response tap, a (25+) channel impulse response tap, and
all channel impulse response taps between the (2X2 + 1) channel impulse response tap and the
(2¥+)" channel impulse response tap. ks and k, are non-negative integers, and k; < k, < K.
[0015] Based on this implementation, the first channel impulse response information may
indicate a plurality of channel impulse response groups. Therefore, in comparison with a solution
in which the plurality of channel impulse response groups are separately indicated by using
different signaling, indicating the plurality of channel impulse response groups by using same
indication information can further reduce the indication overheads.

[0016] In a possible implementation, the first indication information corresponds to the first
channel impulse response group and the second channel impulse response group.

[0017] Based on this implementation, the first indication information corresponds to the
plurality of channel impulse response groups that need to be fed back. Optionally, a
correspondence between the first indication information, and the first channel impulse response
group and the second channel impulse response group is included in a correspondence list, and
channel impulse response groups included in the list are a part of all channel impulse response

groups in the channel impulse response window, to further reduce the indication overheads.
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[0018] In a possible implementation, a 1 channel impulse response tap in the first channel
impulse response information is a (ks2% + 1)" channel impulse response tap in the channel
impulse response window, and a last channel impulse response tap in the first channel impulse
response information is a ((kg + 1)2%)™ channel impulse response tap in the channel impulse
response window. d is a positive integer, K > d, ks and kg are non-negative integers, kg €
[0,2%-2 — 1], and k¢ € [0, 2579 —1].

[0019] Based on this implementation, the first indication information may separately indicate
ks and kg, to indicate a start location and an end location of the channel impulse response group,
to reduce indication overheads.

[0020] In a possible implementation, the first indication information includes 2(K — d) bits,
first K—d bits in the first indication information indicate ks, and last K —d bits in the first
indication information indicate Kkg.

[0021] 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 transmitter or a component of the sensing transmitter. The sensing transmitter 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, an execution body is the second communication apparatus. The method may be
implemented by using the following steps: The second communication apparatus sends first
indication information, where the first indication information indicates one or more channel
impulse response groups that need to be fed back in a channel impulse response window, and each
channel impulse response group that needs to be fed back includes an (s;2¢* + 1)™ channel
impulse response tap and an (s,2%2)™ channel impulse response tap that are in the channel impulse
response window, and all channel impulse response taps between the (s; 2% + 1)® channel impulse
response tap and the (s,2%2)" channel impulse response tap, where s; and s, are positive
integers, and t; and t, are positive integers; and receives first channel impulse response
information, where the first channel impulse response information is the one or more channel
impulse response groups that are indicated by the first indication information and that need to be
fed back.

[0022] In a possible implementation, each channel impulse response group includes s,2'2 —
5,21 channel impulse response taps.

[0023] In a possible implementation, channel impulse response taps in the channel impulse
response window include a 1 channel impulse response tap and a (2X)™ channel impulse response
tap that are in the channel impulse response window, and all channel impulse response taps

between the 1% channel impulse response tap and the (2X)® channel impulse response tap, and
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include 2¥ channel impulse response taps in total. K is a positive integer greater than 2.

[0024] In a possible implementation, the first channel impulse response information includes
a first channel impulse response group, and the first channel impulse response group includes a
(2% + 1) channel impulse response tap, a (2X2)" channel impulse response tap, and all channel
impulse response taps between the (251 + 1) channel impulse response tap and the (2X2)™ channel
impulse response tap. k; and k, are non-negative integers, and k; < k, < K.

[0025] In a possible implementation, the first indication information corresponds to the first
channel impulse response group.

[0026] In a possible implementation, the first channel impulse response information further
includes a second channel impulse response group, and the second channel impulse response group
includes a (2% + 1) channel impulse response tap, a (2X4)* channel impulse response tap, and
all channel impulse response taps between the (253 + 1) channel impulse response tap and the
(2%+)™ channel impulse response tap. k3 and k, are non-negative integers, and k; < k, < K.
[0027] In a possible implementation, the first indication information corresponds to the first
channel impulse response group and the second channel impulse response group.

[0028] In a possible implementation, a 1% channel impulse response tap in the first channel
impulse response information is a (ks2% + 1)® channel impulse response tap in the channel
impulse response window, and a last channel impulse response tap in the first channel impulse
response information is a ((kg + 1)2%)™ channel impulse response tap in the channel impulse
response window. d is a positive integer, K > d, ks and kg are non-negative integers, ks €
[0,2K-4 — 1], and k¢ € [0, 2574 —1].

[0029] In a possible implementation, the first indication information includes 2(K — d) bits,
first K—d bits in the first indication information indicate ks, and last K — d bits in the first
indication information indicate kg.

[0030] 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.
The apparatus has a function of the first communication apparatus or the second communication
apparatus. The apparatus is, for example, a sensing transmitter, a sensing receiver, a component of
the sensing transmitter, or a component of the sensing receiver.

[0031] In an optional implementation, the apparatus may include modules that perform and
that one-to-one correspond to the methods/operations/steps/actions described in any possible
implementation of the 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
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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 a receiving function. When the transceiver unit implements the sending function, the
transceiver unit may be referred to as or include 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 or include 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 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.
[0032] For example, when the apparatus is configured to perform the method described in any
possible implementation of the first aspect or the second aspect, the apparatus may include the
communication unit and the processing unit. The processing unit may include the sending unit
and/or the receiving unit.

[0033] 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
according to the first aspect, the second aspect, or the possible implementations of the first aspect
and the second aspect.

[0034] In a possible implementation, the processor and the memory are integrated together.
[0035] In another possible implementation, the memory is located outside the communication
apparatus.

[0036] 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.

[0037] 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.

[0038] 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
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of the first aspect, the second aspect, or the possible implementations of the first aspect and the
second aspect is implemented.

[0039] According to a seventh aspect, an embodiment of this application further provides a
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.
[0040] 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
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
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
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.

[0041] Optionally, the chip system may further include a memory, and the memory may be
configured to store instructions. The logic circuit may invoke the instructions stored in the memory
to implement a corresponding function.

[0042] According to a ninth aspect, a communication system is provided. The communication
system may include a first communication apparatus and a second communication apparatus,
which are separately configured to implement the method according to any one of the first aspect,
the second aspect, and the possible implementations of the first aspect and the second aspect.
[0043] For technical effect brought by the second aspect to the ninth aspect, refer to the

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

BRIEF DESCRIPTION OF DRAWINGS

[0044] FIG. 1 is a diagram of a structure of a star topology according to an embodiment of this
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application;

[0045] FIG. 2 is a diagram of a structure of a point-to-point topology according to an
embodiment of this application;

[0046] FIG. 3 is a diagram of a CIR window according to an embodiment of this application;
[0047] FIG. 4 is a schematic flowchart of a communication method according to an
embodiment of this application;

[0048] FIG. 5 is a diagram of CIR grouping according to an embodiment of this application;
[0049] FIG. 6 is a diagram of a structure of a communication apparatus according to an
embodiment of this application;

[0050] FIG. 7 is a diagram of a structure of another communication apparatus according to an
embodiment of this application; and

[0051] FIG. 8 is a diagram of a structure of another communication apparatus according to an

embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0052] In this application, "at least one" means one or more, and "a plurality of" means two or
more. The term "and/or" describes an association relationship for describing associated objects
and indicates that three relationships may exist. For example, A and/or B may indicate the
following cases: Only A exists, both A and B exist, and only B exists, where A and B may be
singular or plural. In the text descriptions of this application, the character "/" indicates an "or"
relationship between the associated objects. In a formula in this application, the character "/"
indicates a "division" relationship between the associated objects. "Including at least one of A, B,
and C" may represent: including A; including B; including C; including A and B; including A and
C; including B and C; and including A, B, and C.

[0053] 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
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
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
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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
to an LTE frequency division duplex (frequency division duplex, FDD) system, an LTE time
division duplex (time division duplex, TDD) system, a universal mobile telecommunications
system (universal mobile telecommunications system, UMTS), 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.

[0054] The following first explains some terms in embodiments of this application.

[0055] (1) Sensing may also be referred to as sensing measurement or radio sensing, means
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
person, an animal, and the like. The environment includes one or more of a room, a house, a vehicle,
an enterprise, and the like.

[0056] 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
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.

[0057] During specific implementation, sensing signals may be sent one by one in a form of a
data packet, and therefore, may also be referred to as a sensing packet (sensing packet, SP).
[0058] 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 the sensing
fragment.

[0059] In a sensing process, devices participating in sensing include a sensing initiator, a
sensing responder, a sensing transmitter, and a sensing receiver.

[0060] (2) The sensing initiator (sensing initiator) is also referred to as a sensing initiator
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device or an initiator, and is a device that initiates a sensing procedure.

[0061] (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.

[0062] (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
sensing measurement.

[0063] (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.
[0064] 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
the receiver, and the sensing responder may serve as the transmitter.

[0065] 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
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
manner may be used for connection between terminals and between radio access network devices.
[0066] 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
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
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
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(service data adaptation protocol, SDAP). The DU completes functions of a radio link control layer
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,
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.

[0067] The terminal device is a device having a wireless transceiver function, and may send a
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,
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.

[0068] 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.

[0069] (6) The frequency band may refer to a frequency domain range. For example, ina UWB
system, a bandwidth of 499.2 MHz may be referred to as a frequency band.

[0070] (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.

[0071] 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.
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[0072] It may be understood that a point-to-point topology may be considered as a special
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.

[0073] 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
UWRB 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.

[0074] UWB is a wireless carrier communication technology in which nanosecond-level
narrow pulses is used for data transmission. The narrow pulses occupy a wide spectrum 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
physical layer technologies for short-range and high-speed wireless networks.

[0075] 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
single waveform to implement ranging while performing sensing.

[0076] When the UWB is applied to a sensing technology, 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 feed back a sensing result. In a CIR window-based
(or referred to as feedback window-based) CIR feedback mechanism, the 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 in a CIR window and that needs to be fed back, to feed back 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 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.
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[0077] As shown in FIG. 3, # represents a reference point, namely, an earliest detected tap
(earliest detected tap). The sensing transmitter may indicate a location of the CIR window through
BMfzer and BMengin. BMogiser tepresents an interval between a start location of the CIR window and
to. For example, BM,pe: may indicate a quantity Woper of CIR taps between the start location of
the CIR window and #y, and the start location of the CIR window may be denoted as (fo+Woyser)-
BMengmn represents a length of the CIR window, for example, indicates a quantity Wiengm 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 (#5+Wse:), and ends at
(to+Wopssert Wiengm). Wogser 1s the quantity of CIR taps indicated by BMoser, and Wiengm 1s the quantity
of CIR taps indicated by BMiengin.

[0078] In the CIR window-based CIR feedback mechanism, the sensing transmitter indicates,
through signaling, whether each CIR tap is a CIR tap that needs to be fed back by the sensing
receiver. For example, the CIR window includes the 256 CIR taps. The sensing transmitter needs
to indicate, by using information (for example, a bitmap (bitmap)) with a length of 256 bits,
whether each CIR tap needs to be fed back, and indication overheads are excessively high. Each
bit corresponds to one CIR tap. For example, 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 the sensing transmitter, the CIR tap that needs to be fed back.

[0079] To reduce the indication overheads of the CIR tap that needs to be fed back, 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 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.

[0080] As shown in FIG. 4, for example, execution bodies are the sensing transmitter and the
sensing receiver. The communication method provided in embodiments of this application may
include the following steps.

[0081] S101: The sensing receiver receives first indication information, where the first
indication information indicates one or more CIR groups that need to be fed back in a CIR window.
Each CIR group that needs to be fed back includes an (s;2¢* + 1) CIR tap and an (s,2%2)" CIR
tap that are in the CIR window, and all CIR taps between the (s;2¢ + 1)" CIR tap and the (s,2)®

CIR tap. s; and s, are positive integers, and t; and t, are positive integers.

13



10

15

20

25

30

[0082] Correspondingly, the first indication information may be sent by the sensing transmitter.
[0083] It can be learned that the CIR taps in the CIR window may be divided into the one or
more CIR groups, and each CIR group may include consecutive s,2t2 — s;2f CIR taps. It can
be learned from a physical meaning of the CIR tap that a segment of consecutive CIR taps (that is,
a plurality of consecutive CIR taps) may reflect information about a target sensed within a given
distance. Therefore, during CIR feedback, only the segment of consecutive CIR taps needs to be
considered for feedback. A length of the consecutive CIR taps that need to be fed back is related
to a distance range in which the target is located. Therefore, in S101, a plurality of consecutive
CIR taps may be used as one CIR group, and the first indication information may indicate at least
one CIR group that needs to be fed back. Therefore, a feedback of the segment of consecutive CIR
taps can be indicated, and indication overheads can be reduced in comparison with a solution of
indicating whether each CIR tap needs to be fed back.

[0084] The following describes, with reference to examples, several possible grouping
manners of all the CIR taps in the CIR window, and manners that are indicated by first indication
information corresponding to the grouping manners and that are of CIR groups that need to be fed
back.

[0085] Example 1: One piece of N-bit data is used as the first indication information, and
represents a segment of consecutive CIR taps whose length is an integer power of 2 in the CIR
window, and locations of the consecutive CIR taps. The segment of consecutive CIR taps is used
as a CIR group that needs to be fed back. In Example 1, a maximum quantity of supported CIR
groups is 2N~1. In other words, the first indication information of the length of N bits may indicate
that any CIR group in CIR groups whose quantity does not exceed 2N~ is used as the CIR group
that needs to be fed back. N is an integer greater than 1.

[0086] In a possible implementation of Example 1, when a length of the CIR window is known
or a length of the CIR window is given, a quantity of consecutive CIR taps that are fed back may
be limited to the integer power of 2, that is, a length of each CIR group may be 1, 2, 4, §, 16, 32,
and the like. It is assumed that the length of the CIR window is L (that is, the CIR window includes
L CIR taps). An N-bit binary number k may represent the segment of consecutive CIR taps whose
length is the integer power of 2 in the CIR window, and locations of the consecutive CIR taps.
[0087] It is assumed that a quantity of all the CIR taps in the CIR window is L, the L CIR taps

may be consecutively and evenly divided into 28 CIR groups. Therefore, each CIR group
includes NgzzigCIR taps. Specifically, each CIR group or each CIR group that needs to be fed back
includes a (2Kt 4+ 1)" CIR tap and a (2X2)" CIR tap that are in the CIR window, and all CIR taps
between the (2Kt + 1)" CIR tap and the (2%2)" CIR tap. k; and Kk, are non-negative integers. It
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is assumed that L=2%, where k; < k, < K. In other words, each CIR group includes 2Kz — 2k
CIR taps.

[0088] It may be understood that, for Example 1, 5,2t + 1 shown in S101 is 2Xt + 1, and
s,2% is 2X2_ In other words, s; =s, =1, t; = kq, and t, = k,.

[0089] As shown in FIG. 5, the CIR taps in the CIR window may be grouped layer by layer.
In addition, each blank circle in FIG. 5 may represent one CIR group, and each CIR group includes
a plurality of taps at tap ends. For example, a CIR group #1 includes a CIR tap 1 to a CIR tap 8,
which are represented as a tap 1 to a tap 8 in FIG. 5.

[0090] Each layer represents different 28, and 28 is a quantity of groups; or may represent
different Ng, and Ng is a quantity of CIR taps in each CIR group. When the quantity of groups is
1, that is, grouping is not performed, all the 256 CIR taps are fed back. When the quantity of groups
is 2, a 1% group includes a 1% CIR tap to a 128" CIR tap, and a 2" group includes a 129" CIR tap
to a 256™ CIR tap. When the quantity of groups is 4, a 1! group includes the 1% CIR tap to a 64"
CIR tap, a 2" group includes a 65" CIR tap to the 128" CIR tap, a 3™ group includes the 129"
CIR tap to a 192" CIR tap, and a 4™ group includes the 192" CIR tap to the 256" CIR tap. The
rest may be deduced by analogy.

[0091] According to the foregoing grouping manner, all the CIR taps are grouped into 28
groups. Therefore, only g bits are required to indicate a location of each CIR group. Therefore, for
the N-bit number k, a binary form of the N-bit number k is k=[by_4, bn_2, ..., b1, bg], and k may

be designed to make g = maxn. 28 may represent the quantity of groups, and binary numbers

[bg_l, bg_, ..., by, bo] of the g bits may represent the location of the CIR group. In this way, the

N-bit number k may represent any segment of groups whose quantity of all CIR groups does not

L
2N-1

exceed 2N™1 (thatis, the quantity Ng of CIR taps included in each group > ). N is a positive
integer.

[0092] For example, when each CIR group includes at least Ng=4 CIR taps, and L=256, a
location of any CIR group may be indicated by N=7 bits.

[0093] In addition, to further reduce feedback overheads, correspondences between CIR
groups that need to be indicated and the first indication information may be preset. The CIR groups
that need to be indicated in the correspondence may be some of all the CIR groups. There is a one-
to-one correspondence between the first indication information and the CIR group that needs to be
indicated. In other words, one piece of first indication information may indicate one CIR group
that needs to be fed back. For example, as shown in Table 1, each row represents a correspondence

between a feedback pattern (feedback pattern) index, and a CIR tap at a start location (start tap)

and a CIR tap at an end location (end tap) that are in a CIR group. According to correspondences
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shown in Table 1, the first indication information may include one or more feedback pattern
indexes, and each feedback pattern index may indicate any CIR group in Table 1 as the CIR group
that needs to be fed back. When each CIR group includes at least Ng=4 CIR taps, and L=256, only
15 groups are selected from Table 1. Therefore, a maximum of 4 bits are required for feeding back
the pattern indexes, so that the indication overheads can be further reduced. In Table 1, an example
in which each CIR group includes the at least Ng=4 CIR taps and L=256 is used. Data in the table

and a form of the table may be modified based on an actual requirement.

Table 1
Feedback pattern index CIR group
Start tap End tap

° 1 256
: 1 128
’ 1 64
> 1 32
4 129 756
> 65 128
6 33 ca
/ 129 9
8 65 9%
’ 97 128
10 193 756
1 129 50
12 161 192
13 193 224

- 225 256

[0094] It may be understood that each CIR group in Table 1 includes the start tap, the end tap,
and all CIR taps between the start tap and the end tap. The start tap and the end tap represent
locations of CIR taps in the CIR window. For example, if the start tap is 1, it represents a 1% CIR
tap in the CIR window.

[0095] Optionally, the correspondence shown in Table 1 may be preconfigured or predefined,
or may be determined by the sensing transmitter and the sensing receiver through negotiation (or
interaction).

[0096] Example 2: One piece of N-bit data is used as the first indication information, and
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represents a plurality of segments of consecutive CIR taps whose lengths are integer powers of 2
in the CIR window, and locations of the plurality of segments of consecutive CIR taps. The
plurality of segments of consecutive CIR taps are used as CIR groups that need to be fed back. In
Example 2, the grouping manner described in Example 1 may still be used. For example, a quantity
of CIR groups that need to be fed back is 2. A 1% CIR group that needs to be fed back includes a
(2% + 1) CIR tap and a (2X2)™ CIR tap that are in the CIR window, and all CIR taps between the
(2%t + 1)" CIR tap and the (2X2)" CIR tap. k; and k, are non-negative integers. A 2™¢ CIR
group that needs to be fed back includes a (2¥3 + 1)™ CIR tap and a (2X4)™ CIR tap that are in the
CIR window, and all CIR taps between the (2% + 1) CIR tap and the (2X4) CIR tap. k; and
k, are non-negative integers, and k; < k, < K. It is assumed that L=2X, where k; <k, <K
and ks < k, < K. In other words, each CIR group includes 2¥2 — 2%t CIR taps.

[0097] For example, when each CIR group includes at least Ng=4 CIR taps, and L=256, the
quantity of groups may be 64, and the first indication information may include a plurality of N-bit
binary numbers indicating a plurality of CIR groups that need to be fed back.

[0098] In example 2, to further reduce feedback overheads, correspondences between CIR
groups that need to be indicated and the first indication information may be preset. The CIR groups
that need to be indicated in the correspondence may be some of all the CIR groups. There is a one-
to-many correspondence between the first indication information and the CIR groups that need to
be indicated. In other words, one piece of first indication information may indicate a plurality of
CIR groups that need to be fed back.

[0099] As shown in Table 2, each row represents a correspondence between a feedback pattern
index and one or two CIR groups. Therefore, one feedback pattern index may indicate one or more
CIR groups. For example, when the feedback pattern index is 15, it indicates that a CIR group 1
that needs to be fed back is from a 1% CIR tap to a 64" CIR tap, and a CIR group 2 that needs to
be fed back is from a 129" CIR tap to a 252" CIR tap. It can be learned that in the example shown
in Table 2, a maximum of 4 bits are required to indicate 16 combinations of CIR groups that need
to be fed back.

[00100] In Table 2, an example in which each CIR group includes the at least Ng=4 CIR taps
and L=256 is used. Data in the table and a form of the table may be modified based on an actual

requirement.
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Table 2

Feedback pattern index CIR group 1 CIR group 2
Start tap End tap Start tap End tap

0 1 256 " -
1 1 128 n -
2 1 64 " -
3 1 3 " -
4 1 16 n -
5 I : . .
6 I 1 . .
7 1 32 65 Y
i I 32 97 128
? 1 32 129 160
10 1 32 161 192
H 1 32 193 224
12 1 32 225 256
13 1 64 129 192
14 1 64 193 256

15 1 64 129 252

[00101] Similarly to Table 1, each CIR group in Table 2 includes the start tap, the end tap, and
all CIR taps between the start tap and the end tap. The start tap and the end tap represent locations
of CIR taps in the CIR window. For example, if the start tap is 1, it represents a 1% CIR tap in the
CIR window.

[00102] As shown in Table 2, a start location of each CIR group 1 in Table 2 is 1. This is an
optional solution used to simplify design complexity of a feedback pattern. A 15 CIR tap that needs
to be fed back may be used as the 1% CIR tap in the CIR window by designing a value of BMe:.
For example, a value of Myger shown in FIG. 3 is a quantity of intervals between the 1% CIR tap
that needs to be fed back and a CIR tap at 7.

[00103] Optionally, the correspondence shown in Table 2 may be preconfigured or predefined,
or may be determined by the sensing transmitter and the sensing receiver through negotiation (or
interaction).

[00104] Example 3: The first indication information includes an indication indicating a start
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location of a CIR tap that needs to be fed back and an indication indicating an end location of a
CIR tap that needs to be fed back. Correspondingly, CIR taps that need to be fed back are CIR taps
that include the CIR tap at the start location, the CIR tap at the end location, and CIR taps between
the start location and the end location. Therefore, these CIR taps are used as a CIR group that
needs to be fed back.

[00105] In Example 3, it is assumed that a minimum group of CIR taps in the CIR window
includes 2¢ CIR taps, and the CIR window includes 2X CIR taps. A sequential number of a start
CIR tap of each CIR group may be denoted as ks2% + 1, and a sequential number of an end CIR
tap of the CIR group may be denoted as (kg + 1)2%. K and d are positive integers, and K > d.
[00106] It may be understood that, for Example 3, s;2% + 1 shownin S101is ks2¢ + 1, and
5,2t is (kg + 1)2%. In other words, s; = ks, s, = kg +1,and t; =t, = d.

[00107] In Example 3, because each CIR group includes at least 29 CIR taps, there are 274
possible values for each of k; and k,, and k; € [0,2%"¢ — 1],k, € [0,2K~4 — 1]. Therefore,
K —d bits may be used to record the start location of each CIR group, and K —d bits may be
used to record the end location of each CIR group. In other words, a total of 2(K — d) bits may
be required to indicate a start location and an end location of one CIR group. Therefore, the total
of 2(K—d) bits may be required to indicate the CIR group.

[00108] Inapossible implementation of Example 3, the first indication information may include
a binary number of the 2(K — d) bits. First K— d bits of the binary number indicate ks, and
last K —d bits of the first indication information indicate k¢. Therefore, it may be determined
that a (ks2% + 1)™ CIR tap to a ((kg + 1)2%)™ CIR tap that are in a CIR reference are CIR taps
that need to be fed back.

[00109] For example, when d = 5, a length of the CIR window is 2X=256, only 3 bits are
required to indicate the start location of the CIR group, 3 bits indicate the end location of the CIR
group, and only 6 bits of information are required to completely indicate a feedback format of a
segment of consecutive CIR taps. The first 3 three bits may indicate a sequential number, of a 1%
CIR tap in the CIR group, in the CIR window, and the last 3 bits may indicate a sequential number,
of a last CIR tap in the CIR group, in the CIR window.

[00110] Optionally, in Example 3, a value of d may be preconfigured or predefined, or may
be determined by the sensing transmitter and the sensing receiver through negotiation (or
interaction).

[00111] S102: The sensing receiver sends first channel impulse response information, where
the first channel impulse response information is the one or more CIR groups that are indicated by
the first indication information and that need to be fed back.

[00112] Correspondingly, the sensing transmitter may receive the first channel impulse
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response information, and perform sensing based on the first channel impulse response
information.

[00113] According to the method shown in FIG. 4, the first indication information needs to
indicate only the one or more CIR groups that need to be fed back in the CIR window, and does
not need to indicate, for each CIR tap, whether the CIR tap needs to be fed back, thereby reducing
the indication overheads.

[00114] It may be understood that the first channel impulse response information in S102 may
be understood as a set of CIR results that need to be fed back, that is, a set of CIR taps that need
to be fed back. For example, the first channel impulse response information includes all CIR taps
in the one or more CIR groups that are indicated by the first indication information and that need
to be fed back.

[00115] For example, for the indication manner shown in Example 1, the first channel impulse
response information may include the CIR group corresponding to the first indication information.
The CIR group may include the (2%t + 1) CIR tap and the (2%2)" CIR tap that are in the CIR
window, and all the CIR taps between the (251 + 1)" CIR tap and the (2X2)* CIR tap. k; and k,
are the non-negative integers, and k; < k, < K.

[00116] For the indication manner shown in Example 2, the first channel impulse response
information may include the one or more CIR group corresponding to the first indication
information. For example, the first indication information includes two CIR groups, a 1% CIR
group may include the (2t + 1)" CIR tap and the (2X2)" CIR tap that are in the CIR window, and
all the CIR taps between the (25t + 1) CIR tap and the (2¥2)" CIR tap. k; and k, are the non-
negative integers, and k; < k, < K. A 2" CIR group may include the (2Xs + 1) CIR tap and the
(2K+)™" CIR tap that are in the CIR window, and all the CIR taps between the (2X3 + 1) CIR tap
and the (2X+)" CIR tap. k3 and k, are the non-negative integers.

[00117] For the indication manner shown in Example 3, the first channel impulse response
information may include the (ks2¢ + 1)™ CIR tap, the ((kg + 1)2%)™ CIR tap, and the CIR taps
between the (k2% + 1) CIR tap and the ((kg + 1)24)™ CIR tap. ks and kg are the non-
negative integers, ks € [0,2X7¢ — 1], and k4 € [0,2K¢ — 1]. A quantity of all the CIR taps in
the CIR window is 2K, K and d are the positive integers, and K > d.

[00118] 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

steps in the examples described in embodiments disclosed in this application, this application can
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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.
[00119] FIG. 6 to FIG. 8 are diagrams of structures of possible communication apparatuses
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 implement beneficial effect of the foregoing method
embodiments. In a possible implementation, the communication apparatus may be a terminal
device or a network device. For related details and effect, refer to the descriptions in the foregoing
embodiments.

[00120] As shown in FIG. 6, the apparatus 600 includes a processing unit 610 and a
communication unit 620. The communication unit 620 may implement a corresponding
communication function, and the processing unit 610 is configured to process data. The
communication unit 620 may include a sending unit and/or a receiving unit. The communication
unit 620 may alternatively be a transceiver unit, an input/output interface, or the like. The
communication apparatus 600 may be configured to implement functions of the sensing transmitter
and/or the sensing receiver in the method embodiment shown in FIG. 2.

[00121] For example, when the function of the sensing receiver is implemented, the
communication unit 620 may be configured to: receive first indication information, and send first
channel impulse response information.

[00122] For another example, when the function of the sensing transmitter is implemented, the
communication unit 620 may be configured to: send first indication information, and receive first
channel impulse response information.

[00123] For meanings of the foregoing technologies, refer to the descriptions in the method
embodiments. Details are not described again.

[00124] 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,
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.

[00125] 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 is applied, a component in the communication
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apparatus, or an apparatus that can be used in a 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. The communication apparatus 700 includes at least one processor 720, configured to
implement the communication method provided in embodiments of this application. The
communication apparatus 700 may further include an input/output interface 710, and the
input/output interface may include an input interface and/or an output interface. In this
embodiment of this application, the input/output interface 710 may be configured to communicate
with another apparatus via a transmission medium, and a function of the input/output interface 710
may include sending and/or receiving. For example, when the communication apparatus 700 is the
chip, the communication apparatus 700 performs transmission with another chip or device through
the input/output interface 710. The processor 720 may be configured to implement the method
shown in the foregoing method embodiments.

[00126] For example, the processor 720 may be configured to perform an action performed by
the processing unit 610, and the input/output interface 710 may be configured to perform an action
performed by the communication unit 620. Details are not described again.

[00127] Optionally, the communication apparatus 700 may further include at least one memory
730, configured to store program instructions and/or data. The memory 730 is coupled to the
processor 720. 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,
the units, or the modules. The processor 720 may cooperate with the memory 730. The processor
720 may execute the program instructions stored in the memory 730. At least one of the at least
one memory may be integrated with the processor.

[00128] In this embodiment of this application, the memory 730 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),
or may be a volatile memory (volatile memory), for example, 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
program instructions and/or the data.

[00129] In this embodiment of this application, the processor 720 may be a general-purpose

processor, a digital signal processor, an application-specific integrated circuit, a field
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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
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.

[00130] FIG. 8 shows a communication apparatus 800 according to an embodiment of this
application. The communication apparatus 800 is configured to implement the communication
method provided in this application. The communication apparatus 800 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
matching manner with the communication apparatus. The communication apparatus 800 may be a
sensing transmitter and/or a sensing receiver. The communication apparatus 800 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
communication method is implemented by hardware, the communication apparatus 800 may
include an input interface circuit 801, a logic circuit 802, and an output interface circuit 803.
[00131] Optionally, an example in which the apparatus is configured to implement functions of
a receiver is used. The input interface circuit 801 may be configured to perform a receiving action
performed by the communication unit 620, the output interface circuit 803 may be configured to
perform a sending action performed by the communication unit 620, and the logic circuit 802 may
be configured to perform an action performed by the processing unit 610. Details are not described
again.

[00132] Optionally, during specific implementation, the communication apparatus 800 may be
a chip or an integrated circuit.

[00133] 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.

[00134] An embodiment of this application provides a computer-readable storage medium
storing a computer program. The computer program includes instructions for performing the
foregoing method embodiments.

[00135] 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
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perform the foregoing method embodiments.

[00136] An embodiment of this application provides a communication system, including a
sensing transmitter and a sensing receiver.

[00137] 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
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.

[00138] All or some of foregoing embodiments may be implemented by using software,
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-
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
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),
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.

[00139] 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.

[00140] 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
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step and the receiving step may be performed by the processing unit (processor). For a function of
a specific unit, refer to a corresponding method embodiment. There may be one or more processors.
[00141] 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,
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
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).

[00142] A person of ordinary skill in the art may be aware that, illustrative logical blocks
(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
particular application, but it should not be considered that the implementation goes beyond the
scope of this application.

[00143] 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
described herein again.

[00144] 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
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
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between the apparatuses or units may be implemented in electronic, mechanical, or other forms.
[00145] 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.

[00146] In addition, functional units in embodiments of this application may be integrated into
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.

[00147] The foregoing descriptions are merely specific implementations of this application, but
are not intended to limit the protection scope of this application. Any variation or replacement
readily figured out by a person skilled in the art within the technical scope disclosed in this
application shall fall within the protection scope of this application. Therefore, the protection scope

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

1. A communication method, comprising:

receiving first indication information, wherein the first indication information indicates one
or more channel impulse response groups that need to be fed back in a channel impulse response
window, and each channel impulse response group that needs to be fed back comprises an (s;2¢1 +
1)™ channel impulse response tap and an (s,2¢)™ channel impulse response tap that are in the
channel impulse response window, and all channel impulse response taps between the (s;2f1 +
1)™ channel impulse response tap and the (s,2¢2)" channel impulse response tap, wherein s; and
s, are positive integers, and t; and t, are positive integers; and

sending first channel impulse response information, wherein the first channel impulse
response information is the one or more channel impulse response groups that are indicated by the
first indication information and that need to be fed back.

2. The method according to claim 1, wherein each channel impulse response group comprises
s,2% — 5,24 channel impulse response taps.

3. The method according to claim 1 or 2, wherein channel impulse response taps in the
channel impulse response window comprise a 1* channel impulse response tap and a (2¥)™ channel
impulse response tap that are in the channel impulse response window, and all channel impulse
response taps between the 1 channel impulse response tap and the (2X)™ channel impulse response
tap, and comprise 2X channel impulse response taps in total, wherein K is a positive integer
greater than 2.

4. The method according to any one of claims 1 to 3, wherein the first channel impulse
response information comprises a first channel impulse response group, and the first channel
impulse response group comprises a (25t + 1) channel impulse response tap, a (252)™ channel
impulse response tap, and all channel impulse response taps between the (251 + 1)" channel
impulse response tap and the (2X2)™ channel impulse response tap, wherein k; and k, are non-
negative integers, and k; < k, < K.

5. The method according to claim 4, wherein the first indication information corresponds to
the first channel impulse response group.

6. The method according to claim 4, wherein

the first channel impulse response information further comprises a second channel impulse
response group, and the second channel impulse response group comprises a (253 + 1) channel
impulse response tap, a (2%¢)" channel impulse response tap, and all channel impulse response
taps between the (253 + 1)™ channel impulse response tap and the (25+)" channel impulse response

tap, wherein k; and k, are non-negative integers, and k; < k, < K.
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7. The method according to claim 6, wherein the first indication information corresponds to
the first channel impulse response group and the second channel impulse response group.

8. The method according to any one of claims 1 to 3, wherein

a 1% channel impulse response tap in the first channel impulse response information is a
(ks2% + 1)™ channel impulse response tap in the channel impulse response window, and a last
channel impulse response tap in the first channel impulse response informationisa ((k¢ + 1)24)™
channel impulse response tap in the channel impulse response window, wherein d is a positive
integer, K>d, ks and Kk, are non-negative integers, kg € [0,2%X°¢ —1], and kg €
[0, 254 —1].

9. The method according to claim 8, wherein the first indication information comprises
2(K—d) bits, first K—d bits in the first indication information indicate ks, and last K —d
bits in the first indication information indicate k.

10. A communication method, comprising:

sending first indication information, wherein the first indication information indicates one or
more channel impulse response groups that need to be fed back in a channel impulse response
window, and each channel impulse response group that needs to be fed back comprises an (s, 2% +
1)™ channel impulse response tap and an (s,2¢)™ channel impulse response tap that are in the
channel impulse response window, and all channel impulse response taps between the (s;2f +
1)™ channel impulse response tap and the (s,2¢2)" channel impulse response tap, wherein s; and
s, are positive integers, and t; and t, are positive integers; and

receiving first channel impulse response information, wherein the first channel impulse
response information is the one or more channel impulse response groups that are indicated by the
first indication information and that need to be fed back.

11. The method according to claim 10, wherein each channel impulse response group
comprises s,2% — 5;2% channel impulse response taps.

12. The method according to claim 10 or 11, wherein channel impulse response taps in the
channel impulse response window comprise a 1* channel impulse response tap and a (2X)™ channel
impulse response tap that are in the channel impulse response window, and all channel impulse
response taps between the 1 channel impulse response tap and the (2X)™ channel impulse response
tap, and comprise 2X channel impulse response taps in total, wherein K is a positive integer
greater than 2.

13. The method according to any one of claims 10 to 12, wherein the first channel impulse
response information comprises a first channel impulse response group, and the first channel

impulse response group comprises a (25t + 1) channel impulse response tap, a (252)™ channel
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impulse response tap, and all channel impulse response taps between the (251 + 1)" channel
impulse response tap and the (2X2)™ channel impulse response tap, wherein k; and k, are non-
negative integers, and k; <k, < K.

14. The method according to claim 13, wherein the first indication information corresponds
to the first channel impulse response group.

15. The method according to claim 13, wherein

the first channel impulse response information further comprises a second channel impulse
response group, and the second channel impulse response group comprises a (253 + 1)" channel
impulse response tap, a (2X4)™ channel impulse response tap, and all channel impulse response
taps between the (253 4+ 1)™ channel impulse response tap and the (25+)™ channel impulse response
tap, wherein k; and k, are non-negative integers, and k; < k; < K.

16. The method according to claim 15, wherein the first indication information corresponds
to the first channel impulse response group and the second channel impulse response group.

17. The method according to any one of claims 10 to 12, wherein

a 1% channel impulse response tap in the first channel impulse response information is a
(ks2% + 1)™ channel impulse response tap in the channel impulse response window, and a last
channel impulse response tap in the first channel impulse response informationisa ((kg + 1)24)™®
channel impulse response tap in the channel impulse response window, wherein d is a positive
integer, K>d, ks and Kk, are non-negative integers, kg € [0,2%X°% —1], and k¢ €
[0, 2K=¢ —1].

18. The method according to claim 17, wherein the first indication information comprises
2(K—d) bits, first K—d bits in the first indication information indicate ks, and last K—d
bits in the first indication information indicate k.

19. 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 18.

20. The apparatus according to claim 19, 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.

21. 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
communication apparatus, the method according to any one of claims 1 to 18 is implemented.

22. A communication system, comprising a communication apparatus configured to perform

the method according to any one of claims 1 to 9 and a communication apparatus configured to
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perform the method according to any one of claims 10 to 18.

30



