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RELAY COMMUNICATION METHOD AND APPARATUS 

TECHNICAL FIELD 

[0001] This application relates to the field of communication technologies, and in particular, 

to a relay communication method and apparatus. 

BACKGROUND 5 

[0002] In wireless and mobile communication, a base station and a terminal device increase a 

transmission bandwidth to meet a requirement of a user for an increasing transmission rate. To 

obtain a larger transmission bandwidth, a mobile communication system uses a spectrum resource 

of a higher carrier frequency. Although a high frequency band can provide more spectrum 

resources, an electromagnetic wave of the high frequency band also has disadvantages such as 10 

large propagation attenuation and a weak diffraction capability. Therefore, it is more difficult for 

a cellular communication system deployed in the high frequency band to implement full coverage 

of an area. That is, a coverage hole may occur. Typical coverage holes include areas blocked by 

buildings, indoor areas, and the like. A relay node may be used to resolve a coverage problem in a 

wireless communication system. A typical relay system includes amplify-and-forward (amplify-15 

and-forward, AF) relay and the like. 

[0003] In the AF relay, after receiving a downlink signal sent by a base station, a relay node 

directly forwards the downlink signal, or after receiving an uplink signal sent by user equipment 

(user equipment, UE), the relay node forwards the uplink signal. To improve relay performance, 

the relay node uses different working modes when amplifying the uplink signal and the downlink 20 

signal. In this case, the relay node needs to accurately determine time windows for uplink 

forwarding and downlink forwarding performed by the relay node. 

[0004] Currently, the relay node may determine a time division duplex (time division duplex, 

TDD) configuration of the base station through envelope detection, to adjust a corresponding 

working mode. However, precision of the envelope detection is limited, and an uplink-downlink 25 

transmission boundary cannot be accurately determined, resulting in a performance loss. 
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SUMMARY 

[0005] This application provides a relay communication method and apparatus, to resolve a 

problem of low accuracy of determining an uplink-downlink configuration through envelope 

detection in a conventional technology. 

[0006] According to a first aspect, an embodiment of this application provides a relay 5 

communication method, including: A relay device receives first information sent by a host device, 

where the first information is used to determine whether the relay device turns on an amplify-and-

forward function on a first time domain resource unit in a first time domain resource set, the first 

time domain resource set includes one or more time domain resource units, and the first time 

domain resource unit is any time domain resource unit in the first time domain resource set. The 10 

relay device performs relay forwarding based on the first information. 

[0007] In this embodiment of this application, the host device indicates, by using the first 

information, a time domain resource unit on which the relay device turns on/turns off the amplify-

and-forward function, so that the relay device can accurately determine an uplink-downlink 

transmission boundary, to reduce impact of interference noise, and further improve communication 15 

quality. 

[0008] After the relay device obtains a TDD configuration of uplink-downlink transmission, 

the relay device performs uplink amplification and forwarding in an uplink slot (or symbol), and 

performs downlink amplification and forwarding in a downlink slot (or symbol). However, when 

the host device does not schedule UE served by the relay device, continuous working of the relay 20 

device may cause amplification of interference noise, causing interference to receiving by the host 

device or the UE. Uplink amplification is used as an example. In some uplink slots, no UE served 

by the relay device is scheduled by the host device. That is, no UE performs uplink sending. In 

this case, an amplified uplink signal of the relay device includes only interference noise, causing 

interference to uplink reception by a network device. However, in this embodiment of this 25 

application, the host device indicates, to the relay device, a time window in which relay forwarding 

is turned on/turned off, so that the relay device does not amplify and forward a received signal in 

the time window in which relay forwarding is turned off. This can avoid a case in which when the 

host device does not schedule a terminal device served by the relay device, the relay device 

amplifies and forwards a received interference signal, causing interference to receiving by the host 30 
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device and the terminal device, and can reduce power consumption of the relay device. 

[0009] In a possible design, the first information may indicate to turn off the amplify-and-

forward function on the first time domain resource unit, or the first information indicates to turn 

on the amplify-and-forward function on the first time domain resource unit. In the foregoing design, 

when the first information indicates the amplify-and-forward function, a forwarding direction may 5 

not be distinguished. 

[0010] In a possible design, the first information includes at least one of the following 

information: an off pattern of the first time domain resource set and an on pattern of the first time 

domain resource set. The off pattern indicates a position of a time domain resource unit on which 

the amplify-and-forward function is in an off state in the first time domain resource set. The on 10 

pattern indicates a position of a time domain resource unit on which the amplify-and-forward 

function is in an on state in the first time domain resource set. 

[0011] In a possible design, that the relay device performs relay forwarding based on the first 

information includes: When the first information indicates to turn off the amplify-and-forward 

function on the first time domain resource unit, the relay device turns off the amplify-and-forward 15 

function on the first time domain resource unit. The amplify-and-forward function of the relay 

device includes uplink amplification and forwarding and downlink amplification and forwarding. 

In the foregoing design, when the first information indicates to turn off the amplify-and-forward 

function, a forwarding direction is not distinguished, and the relay device may turn off the uplink 

amplification and forwarding and the downlink amplification and forwarding. 20 

[0012] In a possible design, that the relay device performs relay forwarding based on the first 

information includes: When the first information indicates to turn on the amplify-and-forward 

function on the first time domain resource unit, and if the first time domain resource unit is 

configured for uplink transmission, the relay device turns on an uplink amplify-and-forward 

function on the first time domain resource unit. If the first time domain resource unit is configured 25 

for downlink transmission, the relay device turns on a downlink amplify-and-forward function on 

the first time domain resource unit. Alternatively, if the first time domain resource unit includes at 

least one first time domain resource subunit and at least one second time domain resource subunit, 

the first time domain resource subunit is configured for uplink transmission, and the second time 

domain resource subunit is configured for downlink transmission, the relay device turns on an 30 

uplink amplify-and-forward function on the at least one first time domain resource subunit, and 
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turns on a downlink amplify-and-forward function on the at least one second time domain resource 

subunit. According to the foregoing design, when the first information indicates to turn on the 

amplify-and-forward function, a forwarding direction is not distinguished, and the relay device 

may turn on the amplify-and-forward function in a corresponding forwarding direction. 

[0013] In a possible design, the first information indicates at least one of the following 5 

information: a status of an uplink amplify-and-forward function on the first time domain resource 

unit, and a status of a downlink amplify-and-forward function on the first time domain resource 

unit. The amplify-and-forward function of the relay device includes uplink amplification and 

forwarding and downlink amplification and forwarding. In the foregoing design, when the first 

information indicates to turn off the amplify-and-forward function, a forwarding direction is 10 

distinguished, and the relay device may control to turn on or turn off the amplify-and-forward 

function in a corresponding forwarding direction. 

[0014] In a possible design, the first information includes at least one of the following 

information: first sub information and second sub information, where the first sub information 

indicates the status of the uplink amplify-and-forward function on the first time domain resource 15 

unit, and the second sub information indicates the status of the downlink amplify-and-forward 

function on the first time domain resource unit. According to the foregoing design, the first 

information may separately indicate the status of the uplink amplify-and-forward function and the 

status of the downlink amplify-and-forward function. 

[0015] In a possible design, the first information includes at least one of a first indication state, 20 

a second indication state, a third indication state, and a fourth indication state. The first indication 

state indicates that both the uplink amplify-and-forward function and the downlink amplify-and-

forward function on the first time domain resource unit are in an on state. The second indication 

state indicates that the uplink amplify-and-forward function on the first time domain resource unit 

is in an off state, and the downlink amplify-and-forward function is in the on state. The third 25 

indication state indicates that the uplink amplify-and-forward function on the first time domain 

resource unit is in the on state, and the downlink amplify-and-forward function is in the off state. 

The fourth indication state indicates that both the uplink amplify-and-forward function and the 

downlink amplify-and-forward function on the first time domain resource unit are in the off state. 

According to the foregoing design, the first information may jointly indicate the status of the uplink 30 

amplify-and-forward function and the status of the downlink amplify-and-forward function. 
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[0016] In a possible design, the first time domain resource unit includes at least one first time 

domain resource subunit and at least one second time domain resource subunit, the first time 

domain resource subunit is configured for uplink transmission, and the second time domain 

resource subunit is configured for downlink transmission. That the relay device performs relay 

forwarding based on the first information includes: If the first information indicates that the uplink 5 

amplify-and-forward function on the first time domain resource unit is to be in the off state, the 

relay device turns off the uplink amplify-and-forward function on the at least one first time domain 

resource subunit; or if the first information indicates that the uplink amplify-and-forward function 

on the first time domain resource unit is to be in the on state, the relay device turns on the uplink 

amplify-and-forward function on the at least one first time domain resource subunit. According to 10 

the foregoing design, the relay device may ignore an indication of the downlink amplify-and-

forward function on a time domain resource used for uplink transmission, and may ignore an 

indication of the uplink amplify-and-forward function on a time domain resource used for 

downlink transmission. 

[0017] In a possible design, the first time domain resource unit includes at least one first time 15 

domain resource subunit and at least one second time domain resource subunit, the first time 

domain resource subunit is configured for uplink transmission, and the second time domain 

resource subunit is configured for downlink transmission. That the relay device performs relay 

forwarding based on the first information includes: If the first information indicates that the 

downlink amplify-and-forward function on the first time domain resource unit is to be in the off 20 

state, the relay device turns off the downlink amplify-and-forward function on the at least one 

second time domain resource subunit; or if the first information indicates that the downlink 

amplify-and-forward function on the first time domain resource unit is to be in the on state, the 

relay device amplifies a downlink signal from the host device and forwards the amplified downlink 

signal to a terminal device on the at least one second time domain resource subunit. According to 25 

the foregoing design, the relay device may ignore an indication of the uplink amplify-and-forward 

function on a time domain resource used for downlink transmission, and may ignore an indication 

of the downlink amplify-and-forward function on a time domain resource used for uplink 

transmission. 

[0018] In a possible design, that the relay device performs relay forwarding based on the first 30 

information includes: when the first information indicates that the amplify-and-forward function 
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on the first time domain resource unit is to be in the off state, the relay device turns on the amplify-

and-forward function on a time domain resource of a specific signal, where the first time domain 

resource unit includes the time domain resource of the specific signal. In the foregoing manner, 

the relay device can implement basic coverage. 

[0019] In a possible design, the specific signal includes at least one of the following signals: a 5 

synchronization signal/physical broadcast channel block, a system information block 1-physical 

downlink control channel, a system information block 1-physical downlink shared channel, a 

channel state information reference signal, a tracking reference signal, a physical random access 

channel, and a sounding reference signal. 

[0020] In a possible design, before the relay device performs relay forwarding based on the 10 

first information, the method further includes: The relay device receives second information, 

where the second information indicates at least one of the following information: a start position 

of uplink transmission in a first periodicity, an end position of uplink transmission in the first 

periodicity, a start position of downlink transmission in the first periodicity, and an end position of 

downlink transmission in the first periodicity. The relay device determines, based on the second 15 

information, a time domain resource used for uplink forwarding and a time domain resource used 

for downlink forwarding in the first time domain resource set, where the first time domain resource 

set includes one or more time domain resources in the first periodicity. According to the foregoing 

design, the relay device can control to turn on/turn off the amplify-and-forward function in a 

corresponding forwarding direction. 20 

[0021] In a possible design, before the relay device performs relay forwarding based on the 

first information, the method further includes: The relay device receives a TDD configuration sent 

by the host device. The TDD configuration indicates a time domain resource subunit of a downlink 

type, a time domain resource subunit of an uplink type, and a time domain resource subunit of a 

flexible type in a TDD periodicity. The TDD periodicity includes one or more time domain 25 

resource units, any time domain resource unit in the TDD periodicity includes a plurality of time 

domain resource subunits, and the first time domain resource set includes one or more TDD 

periodicities. The relay device determines, based on the TDD configuration, a time domain 

resource subunit used for uplink transmission and a resource time domain resource subunit used 

for downlink transmission in the first time-frequency resource set. According to the foregoing 30 

design, the host device and the relay device can reuse a TDD configuration manner between a base 
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station and a terminal device. 

[0022] In a possible design, before the relay device performs relay forwarding based on the 

first information, the method further includes: The relay device receives an uplink forwarding 

timing advance sent by the host device. According to the foregoing design, the relay device can 

obtain timing start positions of uplink transmission and downlink transmission. 5 

[0023] In a possible design, before the relay device performs relay forwarding based on the 

first information, the method further includes: The relay device determines an uplink forwarding 

timing advance based on an initial advance. According to the foregoing design, noise interference 

caused because a start moment of uplink amplification and forwarding is earlier than a start 

position of an uplink transmission time window can be avoided. 10 

[0024] In a possible design, before the relay device performs relay forwarding based on the 

first information, the method further includes: The relay device determines an uplink forwarding 

timing advance based on an interval of switching from downlink forwarding to uplink forwarding 

and a guard period between a time domain resource used for downlink transmission and a time 

domain resource used for uplink transmission. According to the foregoing design, noise 15 

interference caused because an end moment of uplink amplification and forwarding is later than 

an end position of an uplink transmission time window can be avoided. 

[0025] In a possible design, before the relay device performs relay forwarding based on the 

first information, the method further includes: For a start position of uplink transmission, the relay 

device determines an uplink forwarding timing advance based on an interval of switching from 20 

downlink forwarding to uplink forwarding and a guard period between a time domain resource 

used for downlink transmission and a time domain resource used for uplink transmission. For an 

end position of the uplink transmission, the relay device determines an uplink forwarding timing 

advance based on an initial advance. According to the foregoing design, noise interference caused 

because a start moment of uplink amplification and forwarding is earlier than a start position of an 25 

uplink transmission time window can be avoided, and noise interference caused because an end 

moment of the uplink amplification and forwarding is later than an end position of the uplink 

transmission time window can be avoided. 

[0026] According to a second aspect, an embodiment of this application provides a relay 

communication method, including: A host device determines first information, where the first 30 

information is used to determine whether a relay device turns on an amplify-and-forward function 
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on a first time domain resource unit in a first time domain resource set, the first time domain 

resource set includes one or more time domain resource units, and the first time domain resource 

unit is any time domain resource unit in the first time domain resource set. The host device sends 

the first information to the relay device. 

[0027] In this embodiment of this application, the host device indicates, by using the first 5 

information, a time domain resource unit on which the relay device turns on/turns off the amplify-

and-forward function, so that the relay device can accurately determine an uplink-downlink 

transmission boundary, to reduce impact of interference noise, and further improve communication 

quality. 

[0028] After the relay device obtains a TDD configuration of uplink-downlink transmission, 10 

the relay device performs uplink amplification and forwarding in an uplink slot (or symbol), and 

performs downlink amplification and forwarding in a downlink slot (or symbol). However, when 

the host device does not schedule UE served by the relay device, continuous working of the relay 

device may cause amplification of interference noise, causing interference to receiving by the host 

device or the UE. Uplink amplification is used as an example. In some uplink slots, no UE served 15 

by the relay device is scheduled by the host device. That is, no UE performs uplink sending. In 

this case, an amplified uplink signal of the relay device includes only interference noise, causing 

interference to uplink reception by a network device. However, in this embodiment of this 

application, the host device indicates, to the relay device, a time window in which relay forwarding 

is turned on/turned off, so that the relay device does not amplify and forward a received signal in 20 

the time window in which relay forwarding is turned off. This can avoid a case in which when the 

host device does not schedule a terminal device served by the relay device, the relay device 

amplifies and forwards a received interference signal, causing interference to receiving by the host 

device and the terminal device, and can reduce power consumption of the relay device. 

[0029] In a possible design, the first information may indicate to turn off the amplify-and-25 

forward function on the first time domain resource unit, or the first information indicates to turn 

on the amplify-and-forward function on the first time domain resource unit. In the foregoing design, 

when the first information indicates the amplify-and-forward function, a forwarding direction may 

not be distinguished. 

[0030] In a possible design, the first information includes at least one of the following 30 

information: an off pattern of the first time domain resource set and an on pattern of the first time 
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domain resource set. The off pattern indicates a position of a time domain resource unit on which 

the amplify-and-forward function is in an off state in the first time domain resource set. The on 

pattern indicates a position of a time domain resource unit on which the amplify-and-forward 

function is in an on state in the first time domain resource set. 

[0031] In a possible design, the first information indicates at least one of the following 5 

information: a status of an uplink amplify-and-forward function on the first time domain resource 

unit, and a status of a downlink amplify-and-forward function on the first time domain resource 

unit. The amplify-and-forward function of the relay device includes uplink amplification and 

forwarding and downlink amplification and forwarding. In the foregoing design, when the first 

information indicates to turn off the amplify-and-forward function, a forwarding direction is 10 

distinguished, and the relay device may control to turn on or turn off the amplify-and-forward 

function in a corresponding forwarding direction. 

[0032] In a possible design, the first information includes at least one of the following 

information: first sub information and second sub information, where the first sub information 

indicates the status of the uplink amplify-and-forward function on the first time domain resource 15 

unit, and the second sub information indicates the status of the downlink amplify-and-forward 

function on the first time domain resource unit. According to the foregoing design, the first 

information may separately indicate the status of the uplink amplify-and-forward function and the 

status of the downlink amplify-and-forward function. 

[0033] In a possible design, the first information includes at least one of a first indication state, 20 

a second indication state, a third indication state, and a fourth indication state. The first indication 

state indicates that both the uplink amplify-and-forward function and the downlink amplify-and-

forward function on the first time domain resource unit are in an on state. The second indication 

state indicates that the uplink amplify-and-forward function on the first time domain resource unit 

is in an off state, and the downlink amplify-and-forward function is in the on state. The third 25 

indication state indicates that the uplink amplify-and-forward function on the first time domain 

resource unit is in the on state, and the downlink amplify-and-forward function is in the off state. 

The fourth indication state indicates that both the uplink amplify-and-forward function and the 

downlink amplify-and-forward function on the first time domain resource unit are in the off state. 

According to the foregoing design, the first information may jointly indicate the status of the uplink 30 

amplify-and-forward function and the status of the downlink amplify-and-forward function. 
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[0034] In a possible design, the host device may further send a TDD configuration to the relay 

device. The TDD configuration indicates a time domain resource subunit of a downlink type, a 

time domain resource subunit of an uplink type, and a time domain resource subunit of a flexible 

type in a TDD periodicity. The TDD periodicity includes one or more time domain resource units, 

any time domain resource unit in the TDD periodicity includes a plurality of time domain resource 5 

subunits, and the first time domain resource set includes one or more TDD periodicities. According 

to the foregoing design, the host device and the relay device can reuse a TDD configuration manner 

between a base station and a terminal device. 

[0035] In a possible design, the host device sends second information to the relay device, 

where the second information indicates at least one of the following information: a start position 10 

of uplink transmission in a first periodicity, an end position of uplink transmission in the first 

periodicity, a start position of downlink transmission in the first periodicity, and an end position of 

downlink transmission in the first periodicity, where the first time domain resource set includes 

one or more time domain resources in the first periodicity. According to the foregoing design, the 

relay device can control to turn on/turn off the amplify-and-forward function in a corresponding 15 

forwarding direction. 

[0036] In a possible design, the host device may further send an uplink forwarding timing 

advance to the relay device. According to the foregoing design, the relay device can obtain timing 

start positions of uplink transmission and downlink transmission. 

[0037] According to a third aspect, this application provides a communication apparatus. The 20 

apparatus may be a communication device, or may be a chip or a chip set in the communication 

device. The communication device may be a host device or may be a relay device. The apparatus 

may include a processing unit and a transceiver unit. When the apparatus is the communication 

device, the processing unit may be a processor, and the transceiver unit may be a transceiver. The 

apparatus may further include a storage module, and the storage module may be a memory. The 25 

storage module is configured to store instructions, and the processing unit executes the instructions 

stored in the storage module, so that the relay device performs the corresponding function in the 

first aspect, or the processing unit executes the instructions stored in the storage module, so that 

the host device performs the corresponding function in the second aspect. When the apparatus is 

the chip or the chip set in the communication device, the processing unit may be a processor, and 30 

the transceiver unit may be an input/output interface, pin, circuit, or the like. The processing unit 
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executes instructions stored in a storage module, so that the relay device performs the 

corresponding function in the first aspect, or the processing unit executes instructions stored in a 

storage module, so that the host device performs the corresponding function in the second aspect. 

The storage module may be a storage module (for example, a register or a cache) in the chip or the 

chip set, or may be a storage module (for example, a read-only memory or a random access 5 

memory) outside the chip or the chip set in the base station. 

[0038] According to a fourth aspect, an embodiment of this application provides a 

communication apparatus. The apparatus includes a communication interface and a processor. The 

communication interface is configured for communication between the apparatus and another 

device, for example, data or signal receiving and sending. For example, the communication 10 

interface may be a transceiver, a circuit, a bus, a module, or an interface of another type, and the 

another device may be an upper-level node (for example, a host device or another relay device). 

The processor is configured to invoke a group of programs, instructions, or data, to perform the 

method described in the first aspect or the possible designs of the first aspect. The apparatus may 

further include a memory, configured to store the programs, instructions, or data invoked by the 15 

processor. The memory is coupled to the processor. When executing the instructions or the data 

stored in the memory, the processor may implement the method described in the first aspect or the 

possible designs of the first aspect. 

[0039] According to a fifth aspect, an embodiment of this application provides a 

communication apparatus. The apparatus includes a communication interface and a processor. The 20 

communication interface is configured for communication between the apparatus and another 

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

interface may be a transceiver, a circuit, a bus, a module, or an interface of another type, and the 

another device may be a lower-level node (for example, a terminal device or another relay device). 

The processor is configured to invoke a group of programs, instructions, or data, to perform the 25 

method described in the second aspect or the possible designs of the second aspect. The apparatus 

may further include a memory, configured to store the programs, instructions, or data invoked by 

the processor. The memory is coupled to the processor. When executing the instructions or the data 

stored in the memory, the processor may implement the method described in the second aspect or 

the possible designs of the second aspect. 30 

[0040] According to a sixth aspect, an embodiment of this application further provides a 
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computer-readable storage medium. The computer-readable storage medium stores computer-

readable instructions, and when the computer-readable instructions are run on a computer, the 

method in the first aspect, the second aspect, the possible designs of the first aspect, or the possible 

designs of the second aspect is performed. 

[0041] According to a seventh aspect, an embodiment of this application provides a chip 5 

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

implement the method in the first aspect, the second aspect, the possible designs of the first aspect, 

or the possible designs of the second aspect. The chip system may include a chip, or may include 

a chip and another discrete component. 

[0042] According to an eighth aspect, an embodiment of this application provides a 10 

communication system. The system includes a host device and a relay device, the relay device is 

configured to perform the method in the first aspect or the possible designs of the first aspect, and 

the host device is configured to perform the method in the second aspect or the possible designs 

of the second aspect. 

[0043] According to a ninth aspect, a computer program product including instructions is 15 

provided. When the computer program product is run on a computer, the method in the first aspect, 

the second aspect, the possible designs of the first aspect, or the possible designs of the second 

aspect is performed. 

[0044] According to a tenth aspect, an embodiment of this application provides a 

communication apparatus. The communication apparatus includes a processor, a memory, and a 20 

transceiver. The transceiver is configured to receive a signal or send a signal. The memory is 

configured to store program code or instructions. The processor is configured to invoke the 

program code or the instructions from the memory to perform the method in the first aspect. 

[0045] According to an eleventh aspect, an embodiment of this application provides a 

communication apparatus. The communication apparatus includes a processor, a memory, and a 25 

communication interface. The communication interface is configured to receive a signal or send a 

signal. The memory is configured to store program code or instructions. The processor is 

configured to invoke the program code or the instructions from the memory to perform the method 

in the second aspect. 

[0046] According to a twelfth aspect, an embodiment of this application provides a 30 

communication apparatus. The communication apparatus includes a processor and an interface 
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circuit. The interface circuit is configured to receive computer program code or instructions and 

transmit the computer program code or the instructions to the processor. The processor runs the 

computer program code or the instructions to perform the corresponding method in the first aspect. 

[0047] According to a thirteenth aspect, an embodiment of this application provides a 

communication apparatus. The communication apparatus includes a processor and an interface 5 

circuit. The interface circuit is configured to receive computer program code or instructions and 

transmit the computer program code or the instructions to the processor. The processor runs the 

computer program code or the instructions to perform the corresponding method in the second 

aspect. 

[0048] According to a fourteenth aspect, an embodiment of this application provides a 10 

communication apparatus. For example, the communication apparatus may be a chip, and the 

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

interface is used by the apparatus to communicate with another device, for example, to input 

configuration information. The logic circuit is configured to run computer program code or 

instructions to perform the corresponding method in the first aspect. 15 

[0049] According to a fifteenth aspect, an embodiment of this application provides a 

communication apparatus. For example, the communication apparatus may be a chip, and the 

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

interface is used by the apparatus to communicate with another device, for example, to output 

configuration information. The logic circuit is configured to run computer program code or 20 

instructions to perform the corresponding method in the second aspect. 

[0050] For technical effects brought by any implementation of the third aspect to the fifteenth 

aspect, refer to beneficial effects in the corresponding method provided above. Details are not 

described herein again. 

BRIEF DESCRIPTION OF DRAWINGS 25 

[0051] FIG. 1 is a diagram of an architecture of a communication system according to an 

embodiment of this application;

[0052] FIG. 2 is a specific example diagram of a communication system according to an 

embodiment of this application;



14 

[0053] FIG. 3 is a schematic diagram of a structure of a relay device according to an 

embodiment of this application;

[0054] FIG. 4 is a schematic diagram of an antenna structure of a relay device according to an 

embodiment of this application;

[0055] FIG. 5 is a schematic diagram of communication performed by a relay device through 5 

an antenna according to an embodiment of this application;

[0056] FIG. 6 is a schematic flowchart of a relay communication method according to an 

embodiment of this application;

[0057] FIG. 7 is a schematic diagram of a downlink amplification timing according to an 

embodiment of this application;10 

[0058] FIG. 8 is a schematic diagram of an uplink amplification timing according to an 

embodiment of this application;

[0059] FIG. 9 is a schematic diagram of an off pattern according to an embodiment of this 

application;

[0060] FIG. 10 is a schematic diagram of an on pattern according to an embodiment of this 15 

application;

[0061] FIG. 11 is a schematic diagram of an amplify-and-forward function when first 

information indicates a first indication state according to an embodiment of this application;

[0062] FIG. 12 is a schematic diagram of an amplify-and-forward function when first 

information indicates a second indication state according to an embodiment of this application;20 

[0063] FIG. 13 is a schematic diagram of an amplify-and-forward function when first 

information indicates a third indication state according to an embodiment of this application;

[0064] FIG. 14 is a schematic diagram of an amplify-and-forward function when first 

information indicates a fourth indication state according to an embodiment of this application;

[0065] FIG. 15 is a schematic diagram of a structure of a communication apparatus according 25 

to an embodiment of this application;

[0066] FIG. 16 is a schematic diagram of a structure of a communication apparatus according 

to an embodiment of this application;

[0067] FIG. 17 is a schematic diagram of a structure of a relay device according to an 

embodiment of this application;30 

[0068] FIG. 18 is a schematic diagram of a structure of a host device according to an 



15 

embodiment of this application; and

[0069] FIG. 19 is a schematic diagram of a structure of a chip according to an embodiment of 

this application. 

DESCRIPTION OF EMBODIMENTS 

[0070] The following describes technical solutions of this application with reference to 5 

accompanying drawings. 

[0071] Names of all nodes and messages in this application are merely names that are set for 

ease of description, and names in an actual network may be different. It should not be understood 

that names of various nodes and messages are limited in this application. On the contrary, any 

name having a function the same as or similar to that of a node or a message used in this application 10 

is considered as a method or an equivalent replacement of this application, and shall fall within 

the protection scope of this application. Details are not described below. 

[0072] A communication system described in embodiments of this application includes but is 

not limited to: a narrow band internet of things (narrow band-internet of things, NB-IoT) system, 

a wireless local area network (wireless local access network, WLAN) system, a long term 15 

evolution (long term evolution, LTE) system, a fifth generation mobile communication (5th 

generation mobile networks or 5th generation wireless systems, 5G) system, or a communication 

system after 5G, for example, a communication system of a new radio (new radio, NR) system. 

[0073] To better understand embodiments of the present invention, the following first 

describes a network architecture used in embodiments of the present invention. Embodiments of 20 

this application may be applied to a communication system having a relay device. For example, as 

shown in FIG. 1, a communication system applicable to the technical solution of this application 

may include a host device, a relay device, and a terminal device. It should be understood that FIG. 

1 is merely an example for description, and does not specifically limit quantities of host devices, 

relay devices, and terminal devices included in a communication system. 25 

[0074] The host device may be a device that provides an interface between the terminal device 

and a core network, for example, may be an access network device. The access network device is 

configured to connect the terminal device to a wireless network. The access network device may 

be referred to as a base station, or may be referred to as a radio access network (radio access 
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network, RAN) node (or device). For example, the access network device may be a next-generation 

NodeB (next-generation NodeB, gNB), a transmission reception point (transmission reception 

point, TRP), an evolved NodeB (evolved NodeB, eNB), or a radio network controller (radio 

network controller, RNC), a NodeB (NodeB, NB), a base station controller (base station controller, 

BSC), a base transceiver station (base transceiver station, BTS), and a home base station (for 5 

example, a home evolved NodeB, or home NodeB, HNB), a base band unit (base band unit, BBU), 

or a wireless fidelity (wireless fidelity, Wi-Fi) access point (access point, AP). 

[0075] For example, the access network device may be divided into a central unit (central unit, 

CU) and at least one distributed unit (distributed unit, DU). The CU may be configured to manage 

or control the at least one DU, or in other words, the CU is connected to the at least one DU. In 10 

this structure, protocol layers of a radio access network device in the communication system may 

be split. Some protocol layers are controlled by the CU in a centralized manner, functions of some 

or all of remaining protocol layers are distributed in the DU, and the CU controls the DU in a 

centralized manner. For example, the radio access network device is a gNB. Protocol layers of the 

gNB include a radio resource control (radio resource control, RRC) layer, a service data adaptation 15 

protocol (service data adaptation protocol, SDAP) layer, a packet data convergence protocol 

(packet data convergence protocol, PDCP) layer, a radio link control (radio link control, RLC) 

layer, a media access control (media access control, MAC) layer, and a physical layer. For example, 

the CU may be configured to implement functions of the RRC layer, the SDAP layer, and the 

PDCP layer, and the DU may be configured to implement functions of the RLC layer, the MAC 20 

layer, and the physical layer. Protocol stacks included in the CU and the DU are not specifically 

limited in embodiments of this application. 

[0076] For example, the CU in embodiments of this application may be further divided into 

one control plane (CU-control plane, CU-CP) network element and a plurality of user plane (CU-

user plane, CU-UP) network elements. The CU-CP may be used for control plane management, 25 

and the CU-UP may be used for user plane data transmission. An interface between the CU-CP 

and the CU-UP may be an E1 interface. An interface between the CU-CP and the DU may be F1-

C, and is used for control plane signaling transmission. An interface between the CU-UP and the 

DU may be F1-U, and is used for user plane data transmission. The CU-UP and the CU-UP may 

be connected through an Xn-U interface, to perform user plane data transmission. 30 

[0077] The terminal device includes but is not limited to any one of user equipment (user 
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equipment, UE), a mobile console, an access terminal, a subscriber unit, a subscriber station, a 

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

communication device, a user agent, a station (station, ST) in a wireless local area network 

(wireless local access network, WLAN), a cellular phone, a cordless phone, a session initiation 

protocol (session initiation protocol, SIP) phone, a wireless local loop (wireless local loop, WLL) 5 

station, a personal digital assistant (personal digital assistant, PDA), a handheld device having a 

wireless communication function, a computing device, another processing device connected to a 

wireless modem, a vehicle-mounted device, a wearable device, a mobile console in a future 5G 

network, and a terminal device in a future evolved public land mobile network (public land mobile 

network, PLMN) network. 10 

[0078] The relay device is a communication device having a forwarding function. The relay 

device may be an access network device, may be a terminal device, may be an independent device 

form, may be a vehicle-mounted device, or may be an apparatus disposed on a mobile object. A 

name of the relay device may be a relay node (relay node, RN), a relay transmission reception 

point (relay transmission reception point, rTRP), an integrated access and backhaul (integrated 15 

access and backhaul, IAB) node (IAB node), a repeater, an intelligent reflecting surface, or the 

like. An upper-level node of the relay device may be a host device (including a gNB, a gNB-DU, 

a gNB-CU, and the like), or may be another relay device. A lower-level node of the relay device 

may be another relay device, or may be a terminal device. 

[0079] It should be understood that in this application, the relay device may generally refer to 20 

any node or device having a relay function. 

[0080] In addition, this application further relates to the following basic terms or concepts. 

[0081] Access link (access link): a link between a relay device and a terminal device directly 

served by a relay device through a radio link, or a link between a host device and a terminal directly 

served by a host device through a radio link. The access link includes an uplink access link and a 25 

downlink access link. The uplink access link is also referred to as uplink transmission of the access 

link, and the downlink access link is also referred to as downlink transmission of the access link. 

[0082] Backhaul link (backhaul link): a link between a relay device and an upper-level node 

(that is, a parent node) of the relay device. In this case, the relay device serves as a lower-level 

node (that is, a child node) of the parent node of the relay device. It should be understood that a 30 

parent node of a relay device may be another relay device, or may be a host device. Transmission 
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of data from the relay device to the parent node of the relay device is referred to as uplink 

transmission of the backhaul link. Transmission of data from the parent node of the relay device 

to the relay device is referred to as downlink transmission of the backhaul link. 

[0083] TDD configuration: The TDD configuration includes configuration information of a 

type of each slot/symbol in a TDD configuration periodicity, and the TDD configuration 5 

periodicity may include one or more slots. Types of the slot/symbols may include downlink 

(Downlink), uplink (Uplink), and flexible (flexible). For ease of description, in embodiments of 

this application, a symbol of a downlink type is referred to as a downlink symbol, a symbol of an 

uplink type is referred to as an uplink symbol, and a symbol of a flexible type is referred to as a 

flexible symbol. A slot of a downlink type or a slot including symbols that are all downlink symbols 10 

is referred to as a downlink slot. A slot of an uplink type or a slot including symbols that are all 

uplink symbols is referred to as an uplink slot. A slot of a flexible type or a slot including symbols 

that are all flexible symbols is referred to as a flexible slot. 

[0084] The uplink slot/symbol is used for uplink transmission, and a terminal device may send 

an uplink signal in the uplink slot/symbol. The downlink slot/symbol is used for downlink 15 

transmission, and the terminal device may receive a downlink signal in the downlink slot/symbol. 

Use of the flexible slot/symbol depends on an indication of a network device, and may be indicated 

as being used for uplink transmission, or may be indicated as being used for downlink transmission. 

In an embodiment, in one TDD configuration periodicity, a start slot/symbol of the TDD 

configuration periodicity may be a downlink slot/symbol, and an end slot/symbol may be an uplink 20 

slot/symbol. A flexible slot/symbol is used between the downlink slot/symbol and the uplink 

slot/symbol. 

[0085] It should be understood that one relay device may be connected to one upper-level node, 

or may be connected to a plurality of upper-level nodes. That is, a plurality of upper-level nodes 

may simultaneously provide services for one relay device. 25 

[0086] FIG. 2 is a specific example of a communication system. The communication system 

shown in FIG. 2 includes a host device, a relay device 1, a relay device 2, UE 1, and UE 2. A link 

between the host device and the relay device 1 and a link between the relay device 1 and the relay 

device 2 are backhaul links. A link between the UE 1 and the host device and a link between the 

UE 2 and the relay device 1 are access links. 30 

[0087] FIG. 3 is a schematic diagram of a structure of a relay device. The relay device may 
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include a backhaul-side antenna (array), an access-side antenna (array), and a processor. The 

backhaul-side antenna (array) performs communication between the relay device and an upper-

level node (for example, another relay device or a host device). The access-side antenna (array) 

performs communication between the relay node and a lower-level node (for example, another 

relay device or a terminal device). The processor performs a power amplification operation on a 5 

received signal. It should be understood that the processor of the relay device may further have 

other functions, such as interference cancellation, filtering, baseband processing, and amplification 

control. 

[0088] A network architecture and a service scenario described in embodiments of this 

application are intended to describe the technical solutions in embodiments of this application 10 

more clearly, and do not constitute a limitation on the technical solutions provided in embodiments 

of this application. A person of ordinary skill in the art may learn that, with evolution of the 

network architecture and emergence of new service scenarios, the technical solutions provided in 

embodiments of this application are also applicable to similar technical problems. 

[0089] In wireless and mobile communication, to obtain a larger transmission bandwidth, a 15 

mobile communication system uses a spectrum resource of a higher carrier frequency. Although a 

high frequency band can provide more spectrum resources, an electromagnetic wave of the high 

frequency band also has disadvantages such as large propagation attenuation and a weak 

diffraction capability. Therefore, it is more difficult for a communication system deployed in the 

high frequency band to implement full coverage of an area. That is, a coverage hole may occur. 20 

Typical coverage holes include areas blocked by buildings, indoor areas, and the like. To resolve 

a coverage problem in the communication system, a relay device may be deployed in the 

communication system. The relay device may forward, to a terminal device, a downlink signal 

sent by a host device, or may forward, to the host device, an uplink signal sent by the terminal 

device. 25 

[0090] Currently, typical relay devices include two types: an amplify-and-forward (amplify-

and-forward, AF) relay device and a decode-and-forward (decode-and-forward, DF) relay device. 

The AF relay device performs power amplification on a received signal (for example, a downlink 

signal sent by an upper-level node or an uplink signal sent by a lower-level node) and forwards the 

uplink signal obtained after the power amplification. Because the signal received by the relay 30 

device includes noise and interference, and the relay device may also generate noise, the AF relay 
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device amplifies the noise and the interference while amplifying the signal. This affects quality of 

the forwarded signal. The AF relay device is also referred to as a repeater, an RF relay, RF IAB, a 

layer 1 (layer 1, L1) relay, L1-IAB, an amplifier, a repeater (repeater), or the like. Alternatively, 

the relay device may include a device that directly performs reflection and forwarding on a signal, 

for example, an intelligent reflecting surface (intelligent reflecting surface, IRS). 5 

[0091] For example, the relay device may include two or two groups of antennas. For example, 

as shown in FIG. 4, the relay device includes an antenna 1 and an antenna 2. During downlink 

amplification, the AF relay device may receive, through the antenna 1, a downlink signal sent by 

an upper-level node of the AF relay device, and send the downlink signal obtained after power 

amplification through the antenna 2. Correspondingly, a lower-level node of the AF relay device 10 

receives the amplified signal sent by the AF relay device through the antenna 2. During uplink 

amplification, the AF relay device receives, through the antenna 2, an uplink signal sent by the 

lower-level node of the AF relay device, and sends the uplink signal obtained after power 

amplification through the antenna 1. Correspondingly, the upper-level node of the AF relay device 

receives the amplified signal sent by the AF relay device through the antenna 1. It can be learned 15 

from the foregoing that the AF relay device uses different working modes in uplink amplification 

and downlink amplification. Therefore, time windows for performing uplink forwarding and 

downlink forwarding by the AF relay device need to be accurately determined. 

[0092] Currently, the AF relay device may determine an uplink-downlink time division duplex 

(time division duplex, TDD) configuration through envelope detection, to determine time windows 20 

for uplink forwarding and downlink forwarding, and may further adjust a working mode based on 

the time windows for uplink forwarding and downlink forwarding. 

[0093] However, precision of envelope detection is limited, and time domain boundaries of 

uplink and downlink transmission cannot be accurately determined. As a result, the relay device 

cannot accurately determine the time windows for uplink forwarding and downlink forwarding, 25 

causing a performance loss. 

[0094] Based on this, embodiments of this application provide a relay communication method 

and apparatus. The method and the apparatus are based on a same technical idea. Because a 

problem-resolving principle of the method is similar to a problem-resolving principle of the 

apparatus, mutual reference may be made to implementation of the apparatus and the method. 30 

Repeated parts are not described in detail. 
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[0095] It should be understood that, in embodiments of this application, "at least one" means 

one or more, and "a plurality of" means two or more. "At least one of the following pieces (items)" 

or a similar expression thereof indicates any combination of these items, including a single item 

(piece) or any combination of a plurality of items (pieces). 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 5 

plural. 

[0096] In this embodiment of this application, it should be understood that "turning off an 

amplify-and-forward function", "the amplify-and-forward function is in an off state", "not 

performing amplification and forwarding", and "the amplify-and-forward function is turned off" 

have similar meanings. For example, that a relay device turns off an uplink amplify-and-forward 10 

function may be understood as: the uplink amplify-and-forward function of the relay device is in 

the off state, or may be understood as: the relay device does not perform uplink amplification and 

forwarding, or may be understood as: the uplink amplify-and-forward function of the relay device 

is turned off. For another example, that the relay device turns off a downlink amplify-and-forward 

function may be understood as: the downlink amplify-and-forward function of the relay device is 15 

in the off state, or may be understood as: the relay device does not perform downlink amplification 

and forwarding, or may be understood as: the downlink amplify-and-forward function of the relay 

device is turned off. 

[0097] It should be understood that "turning on an amplify-and-forward function", "the 

amplify-and-forward function is in an on state", "performing amplification and forwarding", and 20 

"the amplify-and-forward function is turned on" have similar meanings. For example, that the relay 

device turns on an uplink amplify-and-forward function may be understood as: the uplink amplify-

and-forward function of the relay device is in the on state, or may be understood as: the relay 

device performs uplink amplification and forwarding, or may be understood as: the uplink amplify-

and-forward function of the relay device is turned on, or may be understood as: the relay device 25 

receives a signal sent by a lower-level node of the relay device, performs power amplification on 

the signal, and sends the signal obtained after the power amplification to an upper-level node of 

the relay device. For another example, that the relay device turns on a downlink amplify-and-

forward function may be understood as: the downlink amplify-and-forward function of the relay 

device is in the on state, or may be understood as: the relay device performs downlink amplification 30 

and forwarding, or may be understood as: the downlink amplify-and-forward function of the relay 
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device is turned on, or may be understood as: the relay device receives a signal sent by an upper-

level node of the relay device, performs power amplification on the signal, and sends the signal 

obtained after the power amplification to a lower-level node of the relay device. 

[0098] In addition, it should be understood that, in the description of this application, terms 

"first" and "second" are only used to distinguish the purpose of the description, but cannot be 5 

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

indication or implication of a sequence. 

[0099] The method provided in embodiments of this application may be applied to the relay 

device. An upper-level node of the relay device may be the host device or another relay device, 

and a lower-level node may be a terminal device or another relay device. This is not specifically 10 

limited herein. 

[00100] The relay device in embodiments of this application may have a plurality of antenna 

panels. At least one of the plurality of antenna panels is configured to send a signal to the upper-

level node or receive a signal sent by the upper-level node. At least one of the plurality of antenna 

panels is configured to send a signal to the lower-level node or receive a signal sent by the lower-15 

level node. 

[00101] For example, as shown in FIG. 5, the relay device includes two antenna panels. An 

antenna panel 1 may communicate with the upper-level node of the relay device, for example, 

receive a downlink signal from the upper-level node of the relay device, or forward an uplink 

signal to the upper-level node of the relay device. An antenna panel 2 may communicate with the 20 

lower-level node, for example, receive an uplink signal sent by the lower-level node of the relay 

device, or forward a downlink signal to the lower-level node of the relay device. In some possible 

implementations, locations and functions of the two antenna panels may also be exchanged. A link 

between the relay node and the upper-level node of the relay node may be referred to as a backhaul 

link, and a link between the relay node and the lower-level node of the relay node may be referred 25 

to as an access link. 

[00102] A downlink forwarding process of the relay device is as follows: The relay device 

receives a downlink signal from the upper-level node of the relay device through the antenna panel 

1, and sends, through the antenna panel 2, the downlink signal amplified by the processor. The 

lower-level node of the relay device receives the downlink signal amplified by the relay device. 30 

The lower-level node may be a terminal device, or may be another device, for example, another 
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relay device. 

[00103] An uplink forwarding process of the relay device is as follows: The relay device 

receives a signal through the antenna panel 2, and sends, to the upper-level node of the relay device 

through the antenna panel 1, the signal amplified by the processor. The upper-level node of the 

relay device receives the uplink signal amplified by the relay device. It should be understood that 5 

for uplink forwarding and downlink forwarding, the processor may further perform processing 

such as filtering and interference cancellation on the received signal. 

[00104] The relay device has different working modes for downlink forwarding and uplink 

forwarding, and in typical implementation, the downlink forwarding and uplink forwarding cannot 

be performed simultaneously. Time windows in which the relay device performs uplink forwarding 10 

and downlink forwarding need to match TDD working modes of the host device and the terminal 

device. To be specific, the relay device performs downlink forwarding during downlink 

transmission, and the relay device performs uplink forwarding during uplink transmission. 

[00105] To enable the relay device to receive control information sent by the host device, or 

enable the relay device to send or report information to the host device, the relay device and the 15 

host device may establish a bidirectional connection or a unidirectional connection. In this 

application, a link between the relay device and the host device is referred to as a control link. 

Optionally, the relay device may establish the control link to the host device through a backhaul-

side antenna. 

[00106] The following describes in detail embodiments of this application with reference to the 20 

accompanying drawings. 

[00107] FIG. 6 is a flowchart of a relay communication method according to an embodiment of 

this application. The method includes the following steps. 

[00108] S601: A host device determines first information. The first information is used to 

determine whether a relay device turns on an amplify-and-forward function on a first time domain 25 

resource unit in a first time domain resource set, the first time domain resource set includes one or 

more time domain resource units, and the first time domain resource unit is any time domain 

resource unit in the first time domain resource set. 

[00109] For example, the amplify-and-forward function of the relay device includes an uplink 

amplify-and-forward function and a downlink amplify-and-forward function. 30 

[00110] It should be noted that the host device may be an upper-level node of the relay device, 
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or one or more relay devices may be deployed between the host device and the relay device, so 

that a downlink signal sent by the host device and an uplink signal sent by the relay device can be 

forwarded by the one or more relay devices. 

[00111] In an implementation, the host device may determine the first information based on a 

scheduling status of a terminal device served by the relay device. For example, if no terminal 5 

device served by the relay device is scheduled on the first time domain resource unit, the first 

information may indicate the relay device to turn off the amplify-and-forward function on the first 

time domain resource unit. If at least one terminal device served by the relay device is scheduled 

on the first time domain resource unit, the first information may indicate the relay device to turn 

on the amplify-and-forward function on the first time domain resource unit. 10 

[00112] For example, the first time domain resource set may include a time domain resource in 

periodicity duration. The periodicity duration may be indicated by the first information, may be 

indicated by other information, may be specified in a protocol, or the like. This is not specifically 

limited herein. 

[00113] For example, a time domain resource unit may be, but is not limited to, a symbol, a slot, 15 

a frame, a subframe, or a symbol group. 

[00114] In a possible implementation, the first time domain resource unit may correspond to a 

subcarrier spacing. For example, the relay device may determine a length of a symbol or a slot 

based on information about the subcarrier spacing. The subcarrier spacing may be configured by 

the host device for the relay device, or may use another existing subcarrier spacing, for example, 20 

a reference subcarrier spacing in a TDD configuration. 

[00115] S602: The host device sends the first information to the relay device. Correspondingly, 

the relay device receives the first information from the host device. 

[00116] In a possible implementation, one or more relay devices are deployed between the host 

device and the relay device, and the host device may send the first information to the relay device 25 

through the one or more relay devices. For example, a second relay device is deployed between 

the host device and the relay device. The second relay device is a lower-level node of the host 

device and is also an upper-level node of the relay device. The host device may send the first 

information to the second relay device, and the second relay device forwards the first information 

to the relay device. 30 

[00117] For example, the host device may send the first information by using semi-static 
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signaling such as RRC signaling and MAC layer signaling, or may send the first information by 

using dynamic signaling such as DCI. 

[00118] S603: The relay device performs relay forwarding based on the first information. 

[00119] In an implementation, the relay device may determine, based on the first information, 

whether to perform amplification and forwarding on the first time domain resource unit. 5 

[00120] After the relay device obtains a TDD configuration of uplink-downlink transmission, 

the relay device performs uplink amplification and forwarding in an uplink slot (or symbol), and 

performs downlink amplification and forwarding in a downlink slot (or symbol). However, when 

the host device does not schedule UE served by the relay device, continuous working of the relay 

device may cause amplification of interference noise, causing interference to receiving by the host 10 

device or the UE. Uplink amplification is used as an example. In some uplink slots, no UE served 

by the relay device is scheduled by the host device. That is, no UE performs uplink sending. In 

this case, an amplified uplink signal of the relay device includes only interference noise, causing 

interference to uplink reception by a network device. However, in this embodiment of this 

application, the host device indicates, to the relay device, a time window in which relay forwarding 15 

is turned on/turned off, so that the relay device does not amplify and forward a received signal in 

the time window in which relay forwarding is turned off. This can avoid a case in which when the 

host device does not schedule a terminal device served by the relay device, the relay device 

amplifies and forwards a received interference signal, causing interference to receiving by the host 

device and the terminal device, and can reduce power consumption of the relay device. 20 

[00121] In a possible implementation, before the relay device performs relay forwarding based 

on the first information, the relay device may obtain information about a time domain resource 

used for uplink forwarding and information about a time domain resource used for downlink 

forwarding in the first time domain resource set. 

[00122] Currently, the host device may notify UE of the TDD configuration by using three types 25 

of signaling: 

[00123] 1. In an implementation, the host device may send a common TDD configuration to the 

UE by using broadcast information such as a system information block 1 (system information 

block 1, SIB1). The common TDD configuration includes configuration information of a type of 

each slot and/or each symbol in a TDD configuration periodicity. 30 

[00124] 2. The host device may alternatively send a dedicated TDD configuration to the UE by 
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using unicast signaling such as RRC signaling. The dedicated TDD configuration is used to modify 

a symbol type of a flexible symbol in a TDD configuration periodicity. 

[00125] 3. The host device may alternatively send indication information to the UE by using 

DCI format 2_0 (DCI format 2_0). The indication information is used to modify a symbol type of 

a flexible symbol in a TDD configuration periodicity. 5 

[00126] In an implementation, if the relay device has some or all functions of the UE, for 

example, a function of receiving signaling such as an SIB1, an RRC configuration, and DCI format 

2_0, the relay device may obtain the TDD configuration by using the foregoing three types of 

signaling, to determine, based on the TDD configuration, the time domain resource used for uplink 

forwarding and the time domain resource used for downlink forwarding in the first time domain 10 

resource set. 

[00127] Optionally, the relay device may reinterpret the TDD configuration. For example, the 

relay device may understand an uplink slot/symbol in the first time domain resource set as a 

slot/symbol used for uplink forwarding, understand a downlink slot/symbol as a slot/symbol used 

for downlink forwarding, and understand a flexible slot/symbol as a slot/symbol not used for 15 

uplink forwarding and downlink forwarding. 

[00128] In a possible implementation, after receiving the dedicated TDD configuration, the 

relay device may perform the foregoing reinterpretation on the TDD configuration. When the 

dedicated TDD configuration is not received, the relay device may determine a working mode of 

the host device on the first time domain resource set based on the common TDD configuration. 20 

That is, the host device performs uplink transmission in an uplink slot/symbol in the first time 

domain resource set, and performs downlink transmission in a downlink slot/symbol in the first 

time domain resource set. 

[00129] Optionally, if the relay device receives the dedicated TDD configuration before 

reporting, to the host device, that a node type of the relay device is a relay node, the relay device 25 

may not perform the foregoing reinterpretation. It should be understood that only an example in 

which the node type is a relay node is used for description herein. In specific implementation, the 

node type reported by the relay device to the host device may be another type, for example, CPE 

or IAB. The host device may determine, based on the node type, that the relay device has a relay 

forwarding function. 30 

[00130] Alternatively, the relay device may perform working mode interpretation in a sequence 
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of broadcast signaling-unicast signaling-DCI. To be specific, the unicast signaling may modify a 

flexible slot/symbol type indicated by the broadcast signaling, and the DCI may modify a flexible 

slot/symbol type indicated by the unicast signaling. 

[00131] In another implementation, the host device may send other signaling to the first relay 

node to indicate the time domain resource used for uplink forwarding and the time domain resource 5 

used for downlink forwarding in the first time domain resource set. In a possible implementation, 

an information element format of a current dedicated TDD configuration may be reused for other 

signaling. For example, the current dedicated TDD configuration may indicate positions and/or 

quantities of uplink symbols and downlink symbols in a slot. The other signaling may indicate 

positions and/or quantities of uplink forwarding symbols and downlink forwarding symbols in the 10 

slot. Optionally, a name of the other signaling may be different from that of signaling for 

configuring the dedicated TDD configuration. 

[00132] In still another implementation, the host device may indicate at least one of the 

following information to the relay device: a start position of a time domain resource used for uplink 

transmission in a first periodicity, an end position of a time domain resource used for uplink 15 

transmission in the first periodicity, a start position of a time domain resource used for downlink 

transmission in the first periodicity, and an end position of a time domain resource used for 

downlink transmission in the first periodicity. The relay device may determine, based on the 

information indicated by the host device, the time domain resource used for uplink forwarding and 

the time domain resource used for downlink forwarding in the first time domain resource set. The 20 

first time domain resource set includes one or more time domain resources in the first periodicity. 

[00133] It should be noted that a time domain resource used for uplink transmission is a time 

domain resource of an uplink transmission type. A terminal device may use the time domain 

resource to perform uplink transmission, or may not use the time domain resource to perform 

uplink transmission. A time domain resource used for downlink transmission is a time domain 25 

resource of a downlink transmission type. A terminal device may use the time domain resource to 

perform downlink transmission, or may not use the time domain resource to perform downlink 

transmission. 

[00134] Optionally, the host device may explicitly indicate to the relay device. For example, the 

host device may send second information to the relay device. The second information indicates at 30 

least one of the following information: a start position of uplink transmission in the first periodicity, 
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an end position of uplink transmission in the first periodicity, a start position of downlink 

transmission in the first periodicity, and an end position of downlink transmission in the first 

periodicity. The relay device may determine, based on the second information, the time domain 

resource used for uplink forwarding and the time domain resource used for downlink forwarding 

in the first time domain resource set. The first time domain resource set includes one or more time 5 

domain resources in the first periodicity. 

[00135] For example, the second information may indicate at least one of the following 

information: a symbol index of a start symbol of the time domain resource used for uplink 

transmission in the first periodicity, a symbol index of an end symbol of the time domain resource 

used for uplink transmission in the first periodicity, a symbol index of a start symbol of the time 10 

domain resource used for downlink transmission in the first periodicity, and a symbol index of an 

end symbol of the time domain resource used for downlink transmission in the first periodicity. 

[00136] The relay device may determine symbols used for uplink transmission in the first 

periodicity based on the symbol index of the start symbol of the time domain resource used for 

uplink transmission in the first periodicity and the symbol index of the end symbol of the time 15 

domain resource used for uplink transmission in the first periodicity. 

[00137] Optionally, the relay device may determine a specific time domain position of a symbol 

corresponding to a symbol index based on a subcarrier spacing (subcarrier space, SCS). The relay 

device may determine a period of time corresponding to an uplink transmission resource in the 

first periodicity based on the SCS. For example, the SCS may be an SCS corresponding to the first 20 

time unit indicated by the first information. The SCS may be explicitly or implicitly configured by 

the host device, or the SCS may be a reference SCS in the common TDD configuration. 

[00138] Certainly, the host device may also implicitly indicate at least one of the following 

information to the relay device: a start position of uplink transmission in the first periodicity, an 

end position of uplink transmission in the first periodicity, a start position of downlink transmission 25 

in the first periodicity, and an end position of downlink transmission in the first periodicity. 

[00139] The first periodicity may be a TDD configuration periodicity configured by the host 

device by using broadcast signaling. 

[00140] In example description, a start symbol of a first segment of downlink transmission in 

the first periodicity may be a first symbol of the first periodicity, and an end symbol of a last 30 

segment of uplink transmission is a last symbol of the first periodicity. Assuming that there is only 
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one segment of downlink transmission and one segment of uplink transmission in the first 

periodicity, the second information may indicate an end symbol of downlink transmission in the 

first periodicity and a start symbol of uplink transmission in the first periodicity. A plurality of 

consecutive uplink symbols may be a segment of uplink transmission, and a plurality of 

consecutive downlink symbols may be a segment of downlink transmission. 5 

[00141] It may be understood that if the second information indicates a start symbol of downlink 

transmission and an end symbol of uplink transmission, it may indicate that the first periodicity 

includes more than one segment of downlink transmission or uplink transmission. 

[00142] If the first time domain resource set includes a plurality of first periodicities, for 

example, two first periodicities, the first time domain resource set includes a plurality of segments 10 

of downlink transmission and/or uplink transmission. Start positions of the plurality of segments 

of downlink transmission include at least start symbols of the plurality of first periodicities. 

Similarly, end positions of the plurality of segments of uplink signals include at least end symbols 

of the plurality of first periodicities. Assuming that the first time domain resource set includes two 

first periodicities, the second information may indicate two downlink amplification end symbol 15 

indexes, and the two downlink amplification end symbol indexes respectively indicate end 

positions of downlink transmission in the two first periodicities. The second information may 

further indicate two uplink amplification start symbol indexes, and the two uplink amplification 

start symbol indexes respectively indicate start positions of uplink transmission in the two first 

periodicities. 20 

[00143] The foregoing describes a method for determining, by the relay device, the time domain 

resource used for uplink forwarding and the time domain resource used for downlink forwarding 

in the first time domain resource set. To accurately perform uplink amplification and downlink 

amplification, the relay device may further obtain an uplink amplification timing and a downlink 

amplification timing. 25 

[00144] First, the downlink amplification timing and the uplink amplification timing are first 

described in this embodiment of this application. 

[00145] Downlink amplification timing: The relay device may perform synchronization 

signal/physical layer broadcast channel block (synchronization signal/physical broadcast channel 

block, SSB, SS/PBCH block) detection in the same way as UE to determine a downlink reception 30 

timing, and use the downlink reception timing as the downlink amplification (forwarding) timing. 
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For a specific method for determining the downlink reception timing by performing SS/PBCH 

block detection by the UE, refer to the description in the 3GPP protocol. Details are not described 

herein. 

[00146] Optionally, the relay device may determine the downlink reception timing by 

measuring reference signals such as a channel state information reference signal (channel state 5 

information reference signal CSI-RS) and a tracking reference signal (tracking reference signal, 

TRS), and use the downlink reception timing as the downlink amplification (forwarding) timing. 

[00147] In this embodiment, the downlink reception timing may include a downlink reception 

frame timing, a downlink reception slot timing, a downlink reception symbol timing, and the like. 

The downlink reception frame timing may be a start moment of a downlink reception frame of the 10 

relay device. The downlink reception slot timing may be a start moment of a downlink reception 

slot of the relay device. The downlink reception symbol timing may be a start moment of a 

downlink reception symbol of the relay device. Optionally, the relay device may use a first detected 

path of a downlink signal as a timing start position of a corresponding downlink frame, slot, or 

symbol. 15 

[00148] For example, as shown in FIG. 7, a downlink slot is used as an example. The host 

device sends a downlink signal in the downlink slot, and the relay device receives the downlink 

signal after a period of time. Tp represents a propagation delay from the host device to the relay 

device. Assuming that a start moment for sending a downlink frame i by the host device is Ti, a 

start moment for receiving the downlink frame i by the relay device may be Ti+Tp. It should be 20 

understood that a possible timing estimation error is ignored in this example. For the downlink 

frame i, a start moment of downlink amplification of the relay device may be Ti+Tp. 

[00149] In a TDD system, the host device needs a specific period of time to switch from an 

uplink receiving mode to a downlink sending mode. Therefore, a specific guard period is required 

between a time domain resource used for downlink transmission and a time domain resource used 25 

for uplink transmission, so that the host device can complete switching between the downlink 

sending mode and the uplink receiving mode. The guard period between the time domain resource 

used for downlink transmission and the time domain resource used for uplink transmission may 

be denoted as Tg. An uplink sending timing of a control link between the relay device and the host 

device is first considered. To align an uplink signal sent by the relay device with an uplink receive 30 

window of the host device, the host device needs to adjust and control an uplink sending timing of 
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the relay device by using a timing advance (timing advance, TA). Specifically, to implement 

alignment on a host device side, the uplink sending timing of the relay device may be 2Tp+Tg

earlier than the downlink reception timing, where Tp is a propagation delay from the host device 

to the relay device, and Tg is a guard period between a time domain resource used for downlink 

transmission and a time domain resource used for uplink transmission, for example, as shown in 5 

FIG. 8. 

[00150] The following describes three methods for determining an uplink forwarding timing 

advance provided in this embodiment of this application. In this application, the uplink forwarding 

advance indicates an advance of a frame timing for performing uplink forwarding by the relay 

device relative to a frame timing for performing downlink forwarding by the relay device. 10 

[00151] Method 1: The relay device may receive an uplink forwarding timing advance sent by 

the host device. 

[00152] To align an uplink signal amplified or forwarded by the relay device with an uplink 

receive window of the host device, an advance of uplink amplification relative to downlink 

amplification (or downlink reception) may also be 2Tp+Tg. The host device may configure a TA 15 

for the relay device, and the relay device determines the uplink forwarding timing advance based 

on the configured TA. Specifically, the relay device may reuse a timing advance procedure of 

common UE to determine an uplink timing advance for communication between the relay device 

and the host device. In other words, when the relay device has an uplink signal sending capability, 

the host device may also adjust the TA to align the uplink signal of the relay device with the uplink 20 

receive window of the host device. The TA may be a timing advance of an uplink between the 

relay device and the host device, and the relay device may use the timing advance as the forwarding 

timing advance of uplink forwarding. TTA may meet the following formula or may be determined 

according to the following formula: TTA=(NTA+NTA, offset)Tc, where NTA is a TA configured or 

indicated by the host device, NTA,offset is an initial timing advance or an initial timing advance offset, 25 

and NTA,offset may be preconfigured. Tc is a basic time unit, for example, a basic time unit in NR. 

In other words, the host device adjusts the NTA of the relay device, so that TTA=2Tp+Tg, or the two 

values are as close as possible, to improve accuracy of a timing advance of the relay device. 

[00153] Alternatively, a standard may also define an uplink forwarding timing advance for the 

relay device. A manner of setting and indicating the uplink forwarding timing advance may be 30 

consistent with a manner of setting and indicating the uplink timing advance. The host device may 
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configure the uplink forwarding timing advance for the relay device. 

[00154] Alternatively, the relay device may receive an uplink timing advance that is of the 

backhaul link or the control link and that is sent by the host device, and use the uplink timing 

advance of the backhaul link or the control link as the uplink forwarding timing advance. 

[00155] Method 2: The relay device may determine an uplink forwarding timing advance based 5 

on an initial advance. 

[00156] Assuming that a transmission delay between the host device and the relay device is 0, 

an advance of uplink forwarding amplification relative to downlink forwarding amplification (or 

downlink reception) may be Tg. In a protocol, the relay device may not be able to directly obtain 

Tg. Therefore, an advance of uplink amplification of the relay device relative to downlink 10 

amplification (or downlink reception) may be N(TA, offset)Tc. In other words, it is assumed that NTA=0, 

or Tg=N(TA, offset)Tc. 

[00157] Method 3: The relay device may determine an uplink forwarding timing advance based 

on an interval of switching from downlink forwarding to uplink forwarding and a guard period 

between a time domain resource used for downlink transmission and a time domain resource used 15 

for uplink transmission. 

[00158] It is assumed that an interval of switching from downlink amplification to uplink 

amplification of the relay device is Trs. In a possible implementation, the relay device switches to 

uplink amplification in a shortest period after downlink amplification ends, that is, starts uplink 

amplification at the moment Trs after downlink amplification ends. Assuming that a quantity of 20 

guard symbols between the time domain resource used for downlink transmission and the time 

domain resource used for uplink transmission is Ng, and a symbol length is Td, an uplink 

amplification advance may be NgTd–Trs. Optionally, a protocol may provide a value of Trs. For 

example, the protocol may define Trs=N(TA, offset)Tc. 

[00159] In an implementation, the relay device may determine a start moment of uplink 25 

forwarding based on the uplink forwarding timing advance and a start position of the time domain 

resource used for uplink transmission, and determine duration of uplink forwarding based on the 

start position and an end position of the time domain resource used for uplink transmission. The 

relay device may determine an uplink forwarding time window based on the start moment and the 

duration of uplink forwarding. 30 

[00160] For example, it is assumed that the uplink forwarding timing advance is T, a start 
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position of a time domain resource used for uplink transmission is a symbol 3, and an end position 

of a time domain resource used for uplink transmission is a symbol 7. A start moment of the symbol 

3 is t1, and a symbol length is Td. The host device performs uplink receiving starting from the start 

moment t1 of the symbol 3, and lasts for a length of 5 symbols. In other words, an uplink receive 

time window of the host device is t1 to t1+5Td. However, when performing uplink forwarding, the 5 

relay device advances duration T by using the moment t1 as a reference. In other words, the relay 

device starts to perform uplink forwarding at a moment t1–T, and the uplink forwarding lasts for 

a length of 5 symbols. In other words, an uplink receive time window of the relay device is t1–T 

to t1–T+5Td. 

[00161] According to the uplink forwarding timing advances obtained in the first method to the 10 

third method, uplink amplification duration (that is, a length of the uplink forwarding time window) 

determined by the relay device may be equal to (or approximately equal to) duration of a to-be-

amplified uplink signal or a to-be-amplified time domain resource unit. 

[00162] In another implementation, the relay device may determine the start moment of uplink 

forwarding based on the uplink forwarding timing advance determined in Method 3 and the start 15 

position of the time domain resource used for uplink transmission, and determine an end moment 

of uplink forwarding based on the uplink forwarding timing advance determined in Method 2 and 

the end position of the time domain resource used for uplink transmission. The relay device may 

determine an uplink forwarding time window based on the start moment and the end moment of 

uplink forwarding. 20 

[00163] For example, it is assumed that the uplink forwarding timing advance determined in 

Method 3 is T1, the uplink forwarding timing advance determined in Method 2 is T2, the start 

position of the time domain resource used for uplink transmission is a symbol 3, and the end 

position of the time domain resource used for uplink transmission is a symbol 7. A start moment 

of the symbol 3 is t1, and an end moment of the symbol 7 is t2. The host device starts to perform 25 

uplink receiving from the start moment t1 of the symbol 3, and stops performing uplink receiving 

at the end moment t2 of the symbol 7. In other words, the uplink receive time window of the host 

device is t1 to t2. When performing uplink forwarding, the relay device advances duration T1 by 

using the moment t1 as a reference. In other words, the relay device starts to perform uplink 

forwarding at a moment t1–T. When stopping uplink forwarding, the relay device advances 30 

duration T2 by using the moment t2 as a reference. In other words, the uplink forwarding time 
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window of the relay device is t1–T1 to t2–T2. 

[00164] In the foregoing implementation, the start moment and the end moment of the uplink 

forwarding time window are determined by using different timing advances. Duration of uplink 

amplification (that is, the length of the uplink forwarding time window) determined by the relay 

device may be greater than duration of the to-be-amplified signal or the to-be-amplified time 5 

domain resource unit. 

[00165] Optionally, the relay device may detect a start moment of downlink forwarding, and 

may determine duration of downlink forwarding based on a start position and an end position of 

the time domain resource used for downlink transmission. The relay device may determine a 

downlink forwarding time window based on the start moment and the duration of downlink 10 

forwarding. 

[00166] In an implementation, if a time interval between the uplink forwarding time window 

and the downlink forwarding time window is not greater than Trs, the relay device may not amplify 

signals carried in first N uplink symbols after a downlink-to-uplink switch point, where N is an 

integer greater than or equal to 1. For example, assuming that N is equal to 1, the relay device may 15 

not amplify a signal carried in a first uplink symbol after the downlink-to-uplink switch point. 

Alternatively, the relay device performs signal amplification from a second or subsequent uplink 

symbol after the downlink-to-uplink switch point. Alternatively, the relay device may not amplify 

signals carried in last M downlink symbols before the downlink-to-uplink switch point, where M 

is an integer greater than or equal to 1. For example, assuming that M is equal to 1, the relay device 20 

may not amplify a signal carried in a last downlink symbol before the downlink-to-uplink switch 

point. For example, M and N may be configured by the host device, or may be specified in a 

protocol, or may be determined by the relay device in another manner. This is not specifically 

limited herein. 

[00167] In this embodiment of this application, the relay device obtains a symbol on which 25 

uplink amplification is performed and a symbol on which downlink amplification is performed, 

and may determine the uplink forwarding time window and the downlink forwarding time window 

by using the uplink forwarding timing advance. Therefore, a signal loss or interference noise 

amplification caused by mismatch between the uplink forwarding time window of the relay device 

and an uplink signal receive window of the host device and mismatch between the downlink 30 

forwarding time window of the relay device and a downlink signal receive window of the terminal 
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device can be reduced. 

[00168] The following describes an example of a manner in which the host device indicates 

whether the relay device turns on the amplify-and-forward function on the first time domain 

resource unit in the first time domain resource set. 

[00169] Optionally, the first information may indicate a time domain resource unit on which the 5 

relay device turns off the amplify-and-forward function in the first time domain resource set, so 

that the relay device may indirectly determine a time domain resource unit on which the amplify-

and-forward function is turned on in the first time domain resource set. For example, the first 

information may be an off pattern of the first time domain resource set, and the off pattern indicates 

a position of the time domain resource unit on which the amplify-and-forward function is turned 10 

off in the first time domain resource set, as shown in FIG. 9. 

[00170] Alternatively, the first information may indicate a time domain resource unit on which 

the relay device turns on the amplify-and-forward function in the first time domain resource set, 

so that the relay device may indirectly determine a time domain resource unit on which the 

amplify-and-forward function is turned off in the first time domain resource set. For example, the 15 

first information may be an on pattern of the first time domain resource set, and the on pattern 

indicates a position of the time domain resource unit on which the amplify-and-forward function 

is turned on in the first time domain resource set, as shown in FIG. 10. 

[00171] Alternatively, the first information may indicate whether the relay device turns on/turns 

off the amplify-and-forward function on each time domain resource unit in the first time domain 20 

resource set. For example, the first information may be indicated in a bitmap (bit map). It is 

assumed that the first time domain resource set includes five time domain resource units, 1 may 

indicate that the amplify-and-forward function is turned on, and 0 may indicate that the amplify-

and-forward function is turned off. The first information may be a 01001, and indicates the relay 

device to turn on the amplify-and-forward function on a second time domain resource unit and a 25 

fifth time domain resource unit in the first time domain resource set, and turn off the amplify-and-

forward function on a first time domain resource unit, a third time domain resource unit, and a 

fourth time domain resource unit. 

[00172] In an implementation, when the first information indicates the amplify-and-forward 

function of the relay device, a forwarding direction of the relay device may not be distinguished. 30 

For example, the first information may indicate that the amplify-and-forward function on the first 
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time domain resource unit is to be in an off state. In this case, both the uplink amplify-and-forward 

function and the downlink amplify-and-forward function of the relay device on the first time 

domain resource unit are turned off. Alternatively, the first information may indicate that the 

amplify-and-forward function on the first time domain resource unit is to be in an on state. In this 

implementation, if the first time domain resource unit is configured for uplink transmission, the 5 

relay device turns on the uplink amplify-and-forward function on the first time domain resource 

unit. If the first time domain resource unit is configured for downlink transmission, the relay device 

turns on the downlink amplify-and-forward function on the first time domain resource unit. If the 

first time domain resource unit includes at least one first time domain resource subunit and at least 

one second time domain resource subunit, the first time domain resource subunit is configured for 10 

uplink transmission, and the second time domain resource subunit is configured for downlink 

transmission, the relay device turns on the uplink amplify-and-forward function on the at least one 

first time domain resource subunit, and turns on the downlink amplify-and-forward function on 

the at least one second time domain resource subunit. 

[00173] In another implementation, when indicating the amplify-and-forward function of the 15 

relay device, the first information indicates a forwarding direction of the relay device. In the 

foregoing implementation, scheduling flexibility of the host device can be improved. 

[00174] For example, the first information indicates a status of the uplink amplify-and-forward 

function of the relay device on the first time domain resource unit. In this implementation, if the 

first time domain resource unit is configured for downlink transmission, the relay device may 20 

ignore the first information. In this embodiment, because the first time domain resource unit is 

configured for downlink transmission, "ignoring the first information" may be understood as: The 

relay device does not perform, on the first time domain resource, the uplink amplify-and-forward 

function indicated by the first information. Optionally, the relay device may turn on the downlink 

amplify-and-forward function on the first time domain resource unit. 25 

[00175] Alternatively, the first information indicates a status of the downlink amplify-and-

forward function of the relay device on the first time domain resource unit. In this implementation, 

if the first time domain resource unit is configured for uplink transmission, the relay device may 

ignore the first information. In this embodiment, because the first time domain resource unit is 

configured for uplink transmission, "ignoring the first information" may be understood as: The 30 

relay device does not perform, on the first time domain resource, the downlink amplify-and-
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forward function indicated by the first information. Optionally, the relay device may turn on the 

uplink amplify-and-forward function on the first time domain resource unit. 

[00176] Alternatively, the first information indicates the status of the uplink amplify-and-

forward function and the status of the downlink amplify-and-forward function of the relay device 

on the first time domain resource unit. The uplink amplify-and-forward function includes at least 5 

two states: on and off, and the downlink amplify-and-forward function includes at least two states: 

on and off. In this manner, if the first time domain resource unit is configured for downlink 

transmission, the relay device may ignore an indication of the uplink amplification function by the 

first information, and perform downlink amplification and forwarding based on a status that is of 

the downlink amplify-and-forward function and that is indicated by the first information. That is, 10 

if the first information indicates to turn off the downlink amplify-and-forward function on the first 

time domain resource unit, the relay device turns off the downlink amplify-and-forward function 

on the first time domain resource unit; or if the first information indicates to turn on the downlink 

amplify-and-forward function on the first time domain resource unit, the relay device turns on the 

downlink amplify-and-forward function on the first time domain resource unit. If the first time 15 

domain resource unit is configured for uplink transmission, the relay device may ignore an 

indication of the downlink amplification function by the first information, and perform uplink 

amplification and forwarding based on a status that is of the uplink amplify-and-forward function 

and that is indicated by the first information. That is, if the first information indicates to turn off 

the uplink amplify-and-forward function on the first time domain resource unit, the relay device 20 

turns off the uplink amplify-and-forward function on the first time domain resource unit; or if the 

first information indicates to turn on the uplink amplify-and-forward function on the first time 

domain resource unit, the relay device turns on the uplink amplify-and-forward function on the 

first time domain resource unit. 

[00177] For example, the first information is used to indicate the status of the uplink amplify-25 

and-forward function and the status of the downlink amplify-and-forward function of the relay 

device on the first time domain resource unit. In a possible implementation, the status of the uplink 

amplify-and-forward function and the status of the downlink amplify-and-forward function may 

be separately indicated. For example, the first information may include first sub information and 

second sub information. The first sub information indicates the status of the uplink amplify-and-30 

forward function of the relay device on the first time domain resource unit, and the second sub 
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information indicates the status of the downlink amplify-and-forward function of the relay device 

on the first time domain resource unit. 

[00178] When the first time domain resource unit includes at least one first time domain 

resource subunit (referred to as an uplink subunit below) configured for uplink transmission and 

at least one second time domain resource subunit (referred to as a downlink subunit below) 5 

configured for downlink transmission, the relay device determines a status of a forwarding 

function of the uplink subunit based on the first sub information, and determines a status of a 

forwarding function of the downlink subunit based on the second sub information. When the first 

time domain resource unit does not include a downlink subunit, that is, when the first time domain 

resource unit is configured for uplink transmission, the relay device may ignore the second sub 10 

information, or the relay device may not expect to receive the second sub information, and perform 

uplink amplification and forwarding based on the first sub information. That is, if the first sub 

information indicates to turn off the uplink amplify-and-forward function on the first time domain 

resource unit, the relay device turns off the uplink amplify-and-forward function on the first time 

domain resource unit; or if the first sub information indicates to turn on the uplink amplify-and-15 

forward function on the first time domain resource unit, the relay device turns on the uplink 

amplify-and-forward function on the first time domain resource unit. When the first time domain 

resource unit does not include an uplink subunit, that is, when the first time domain resource unit 

is configured for downlink transmission, the relay device may ignore the first sub information, or 

the relay device may not expect to receive the first sub information, and perform downlink 20 

amplification and forwarding based on the status that is of the downlink amplify-and-forward 

function and that is indicated by the second sub information. That is, if the second sub information 

indicates to turn off the downlink amplify-and-forward function on the first time domain resource 

unit, the relay device turns off the downlink amplify-and-forward function on the first time domain 

resource unit; or if the second sub information indicates to turn on the downlink amplify-and-25 

forward function on the first time domain resource unit, the relay device turns on the downlink 

amplify-and-forward function on the first time domain resource unit. In an implementation, the 

first time domain resource unit may be a slot, and a time domain resource subunit may be a symbol. 

[00179] In another possible implementation, the status of the uplink amplify-and-forward 

function and the status of the downlink amplify-and-forward function may also be jointly indicated. 30 

For example, the first information includes one of a first indication state, a second indication state, 
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a third indication state, and a fourth indication state. The first indication state indicates that both 

the uplink amplify-and-forward function and the downlink amplify-and-forward function of the 

relay device on the first time domain resource unit are in an on state. The second indication state 

indicates that the uplink amplify-and-forward function of the relay device on the first time domain 

resource unit is in an off state, and the downlink amplify-and-forward function is in the on state. 5 

The third indication state indicates that the uplink amplify-and-forward function of the relay device 

on the first time domain resource unit is in the on state, and the downlink amplify-and-forward 

function is in the off state. The fourth indication state indicates that both the uplink amplify-and-

forward function and the downlink amplify-and-forward function of the relay device on the first 

time domain resource unit are in the off state, as shown in FIG. 1. 10 

Table 1 

First information Indication content

First indication 

state

Both the uplink amplification function and the downlink amplification 

function are turned on

Second indication 

state

The uplink amplification function is turned off/the downlink 

amplification function is turned on

Third indication 

state

The uplink amplification function is turned on/the downlink 

amplification function is turned off

Fourth indication 

state

Both the uplink amplification function and the downlink amplification 

function are turned off

[00180] Optionally, if the first time domain resource unit includes a time domain resource 

subunit of a flexible type such as a flexible slot/symbol, the relay device may turn off the amplify-

and-forward function on the time domain resource subunit of the flexible type. 15 

[00181] Correspondingly, for example, the first information indicates the first indication state. 

If the first time domain resource unit is configured for uplink transmission, that is, the first time 

domain resource unit does not include a downlink subunit, the relay device turns on the uplink 

amplify-and-forward function on the first time domain resource unit. If the first time domain 

resource unit is configured for downlink transmission, that is, the first time domain resource unit 20 

does not include an uplink subunit, the relay device turns on the downlink amplify-and-forward 

function on the first time domain resource unit. If the first time domain resource unit includes at 
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least one uplink subunit and at least one downlink subunit, the relay device turns on the uplink 

amplify-and-forward function on the at least one uplink subunit, and turns on the downlink 

amplify-and-forward function on the at least one downlink subunit. It is assumed that the first time 

domain resource unit is a slot, and the time domain resource subunit is a symbol. If the slot is 

configured for uplink transmission, that is, the slot is an uplink slot, the relay device turns on the 5 

uplink amplify-and-forward function in the slot. If the slot is configured for downlink transmission, 

that is, the slot is a downlink slot, the relay device turns on the downlink amplify-and-forward 

function in the slot. If the slot includes at least one uplink symbol and at least one downlink symbol, 

the relay device turns on the uplink amplify-and-forward function on the at least one uplink symbol, 

and turns on the downlink amplify-and-forward function on the at least one downlink symbol. 10 

Optionally, if the slot further includes at least one flexible symbol, the relay device may turn off 

the amplify-and-forward function on the at least one flexible symbol, as shown in FIG. 11. 

[00182] For example, the first information indicates the second indication state. If the first time 

domain resource unit is configured for uplink transmission, that is, the first time domain resource 

unit does not include a downlink subunit, the relay device turns off the uplink amplify-and-forward 15 

function on the first time domain resource unit. If the first time domain resource unit is configured 

for downlink transmission, that is, the first time domain resource unit does not include an uplink 

subunit, the relay device turns on the downlink amplify-and-forward function on the first time 

domain resource unit. If the first time domain resource unit includes at least one uplink subunit 

and at least one downlink subunit, the relay device turns off the uplink amplify-and-forward 20 

function on the at least one uplink subunit, and turns on the downlink amplify-and-forward 

function on the at least one downlink subunit. It is assumed that the first time domain resource unit 

is a slot, and the time domain resource subunit is a symbol. If the slot is configured for uplink 

transmission, that is, the slot is an uplink slot, the relay device turns off the uplink amplify-and-

forward function in the slot. If the slot is configured for downlink transmission, that is, the slot is 25 

a downlink slot, the relay device turns on the downlink amplify-and-forward function in the slot. 

If the slot includes at least one uplink symbol and at least one downlink symbol, the relay device 

turns off the uplink amplify-and-forward function on the at least one uplink symbol, and turns on 

the downlink amplify-and-forward function on the at least one downlink symbol. Optionally, if the 

slot further includes at least one flexible symbol, the relay device may turn off the amplify-and-30 

forward function on the at least one flexible symbol, as shown in FIG. 12. 
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[00183] For example, the first information indicates the third indication state. If the first time 

domain resource unit is configured for uplink transmission, that is, the first time domain resource 

unit does not include a downlink subunit, the relay device turns on the uplink amplify-and-forward 

function on the first time domain resource unit. If the first time domain resource unit is configured 

for downlink transmission, that is, the first time domain resource unit does not include an uplink 5 

subunit, the relay device turns off the downlink amplify-and-forward function on the first time 

domain resource unit. If the first time domain resource unit includes at least one uplink subunit 

and at least one downlink subunit, the relay device turns on the uplink amplify-and-forward 

function on the at least one uplink subunit, and turns off the downlink amplify-and-forward 

function on the at least one downlink subunit. It is assumed that the first time domain resource unit 10 

is a slot, and the time domain resource subunit is a symbol. If the slot is configured for uplink 

transmission, that is, the slot is an uplink slot, the relay device turns on the uplink amplify-and-

forward function in the slot. If the slot is configured for downlink transmission, that is, the slot is 

a downlink slot, the relay device turns off the downlink amplify-and-forward function in the slot. 

If the slot includes at least one uplink symbol and at least one downlink symbol, the relay device 15 

turns on the uplink amplify-and-forward function on the at least one uplink symbol, and turns off 

the downlink amplify-and-forward function on the at least one downlink symbol. Optionally, if the 

slot further includes at least one flexible symbol, the relay device may turn off the amplify-and-

forward function on the at least one flexible symbol, as shown in FIG. 13. 

[00184] For example, the first information indicates the fourth indication state. If the first time 20 

domain resource unit is configured for uplink transmission, that is, the first time domain resource 

unit does not include a downlink subunit, the relay device turns off the uplink amplify-and-forward 

function on the first time domain resource unit. If the first time domain resource unit is configured 

for downlink transmission, that is, the first time domain resource unit does not include an uplink 

subunit, the relay device turns off the downlink amplify-and-forward function on the first time 25 

domain resource unit. If the first time domain resource unit includes at least one uplink subunit 

and at least one downlink subunit, the relay device turns off the uplink amplify-and-forward 

function on the at least one uplink subunit, and turns off the downlink amplify-and-forward 

function on the at least one downlink subunit. It is assumed that the first time domain resource unit 

is a slot, and the time domain resource subunit is a symbol. If the slot is configured for uplink 30 

transmission, that is, the slot is an uplink slot, the relay device turns off the uplink amplify-and-
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forward function in the slot. If the slot is configured for downlink transmission, that is, the slot is 

a downlink slot, the relay device turns off the downlink amplify-and-forward function in the slot. 

If the slot includes at least one uplink symbol and at least one downlink symbol, the relay device 

turns off the uplink amplify-and-forward function on the at least one uplink symbol, and turns off 

the downlink amplify-and-forward function on the at least one downlink symbol. Optionally, if the 5 

slot further includes at least one flexible symbol, the relay device may turn off the amplify-and-

forward function on the at least one flexible symbol, as shown in FIG. 14. 

[00185] In some embodiments, the host node may use different indication methods for different 

types of slots. For example, for an uplink slot or a downlink slot, a forwarding direction of the 

relay device may not be distinguished when whether the relay device turns on the amplify-and-10 

forward function in the slot is indicated. For a slot that includes both an uplink symbol and a 

downlink symbol, for example, a downlink-to-uplink switch slot in a TDD periodicity, when 

whether the relay device turns on the amplify-and-forward function in the slot is indicated, 

indication may be performed for a forwarding direction of the relay device. 

[00186] When the first information is carried in DCI, the relay device may miss detecting a 15 

PDCCH, and therefore cannot determine an amplify-and-forward state of the first time domain 

resource unit based on the first information. Optionally, when the relay device does not detect the 

indication DCI, the relay device may keep forwarding enabled on the uplink subunit and the 

downlink subunit of the first time domain resource unit. 

[00187] In a possible implementation, when the first time domain resource unit includes a time 20 

domain resource of a specific signal or channel, the relay device always turns on the amplify-and-

forward function on the time domain resource of the specific channel or signal. For example, the 

time domain resource of the specific signal or channel may be some resources in the first time 

domain resource unit, or the first time domain resource unit is a part of the time domain resource 

of the specific signal or channel. In other words, the first time domain resource unit may include 25 

some resources of the specific signal. For example, when the first time domain resource unit is one 

slot, and the specific signal is an SSB, the time domain resource of the specific signal may be a 

plurality of symbols that include an SSB in the slot. 

[00188] In a possible implementation, on the time domain resource of the specific signal, the 

relay device may ignore an amplify-and-forward indication of the first information, and always 30 

keep the amplify-and-forward function on. Specifically, when the first time domain resource unit 
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includes the time domain resource of the specific signal or channel, even if the first information 

indicates to turn off the amplify-and-forward function of the relay device on the time domain 

resource, the relay device turns on the amplify-and-forward function in a transmission direction 

corresponding to the specific signal. For example, the first time domain resource unit includes a 

plurality of symbols of the SSB. Even if the first information indicates to turn off the amplify-and-5 

forward function of the relay device on the plurality of symbols, the relay device turns on the 

downlink amplify-and-forward function on the plurality of symbols. 

[00189] For example, the specific signal may include but is not limited to: the SSB, a system 

information block 1 (system information block 1, SIB1)-physical downlink control channel 

(physical downlink control channel, PDCCH), a SIB1-physical downlink shared channel (physical 10 

downlink shared channel, PDSCH), a channel state information reference signal (channel state 

information reference signal, CSI-RS), a channel state information-interference measurement 

resource (channel state information interference measurement, CSI-IM), a tracking reference 

signal (tracking reference signal, TRS), a physical random access channel (physical random access 

channel, PRACH), and a sounding reference signal (sounding reference signal, SRS). Herein, the 15 

SIB1-PDSCH may be a PDSCH that carries SIB1 information, and the SIB1-PDCCH may be a 

PDCCH that schedules the SIB1-PDSCH. 

[00190] To ensure downlink basic coverage, the host device continuously sends some basic 

signals and/or channels, which are referred to as basic coverage signals below, for example, the 

SSB, the SIB1-PDCCH, the SIB1-PDSCH, the CSI-RS, and the TRS. In the foregoing manner, 20 

the relay device can implement basic coverage. 

[00191] Optionally, the relay device may obtain, through synchronization signal detection, 

broadcast/unicast signaling reading, or the like, resources occupied by some cell-level signals, for 

example, the SSB or the SIB1-PDCCH/PDSCH. 

[00192] The following uses the SSB as an example for description. In FR2, the protocol defines 25 

candidate positions of 64 SSBs. The relay device detects an SSB and confirms an index of the SSB 

in a cell search process to complete time and frequency synchronization. In a subsequent process, 

the relay device may obtain an index number of an SSB actually sent by the host device. 

[00193] In a possible implementation, the relay device may amplify all the SSBs, that is, turn 

on downlink amplification on resources occupied by all the SSBs. All the SSBs herein may be all 30 

candidate SSBs, or may be actually sent SSBs notified by the host device in signaling. 
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[00194] In another possible implementation, the relay device may alternatively amplify some 

SSBs. For example, the relay device amplifies an SSB on which the relay device performs initial 

access. Alternatively, the host device configures one or more SSB indexes for the relay device, and 

the relay device performs downlink amplification and forwarding on the configured SSBs. For 

example, the SSB index configured by the host device may be determined with reference to RSRP 5 

reported by the relay device. 

[00195] It may be understood that, for another specific signal sent by the host device, the relay 

device may also use a method similar to that for forwarding the SSB. 

[00196] Optionally, for the SIB1-PDCCH/PDSCH, the relay device may obtain a sending 

resource of the SIB1-PDCCH by reading information about a physical broadcast channel (physical 10 

broadcast channel, PBCH). If the relay device amplifies only some SSBs, the relay device may 

also amplify only SIB1-PDCCHs/PDSCHs corresponding to these SSBs. 

[00197] For the PRACH, if the relay device amplifies only some SSBs, the relay device may 

also perform uplink amplification on only PRACHs associated with these SSBs. 

[00198] In addition, the PRACH may be a RACH occasion (occasions) resource used by the 15 

relay device for access, or may be a RACH occasion resource indicated by the host device. 

[00199] In this embodiment of this application, the relay device may ignore the indication of 

the first information on the resource occupied by the specific signal, and always amplify and 

forward the specific signal. In this way, it can be ensured that the specific signal is forwarded in 

time, and the relay device can ensure a function such as basic coverage. 20 

[00200] In a possible implementation, the relay device may enter a basic coverage mode. For 

example, the host device may indicate the relay device to enter the basic coverage mode. In the 

basic coverage mode, the relay device may turn on uplink and downlink forwarding only on a 

specific time domain resource (for example, a time domain resource of a specific signal/channel). 

For example, the relay device forwards all or some basic coverage signals. 25 

[00201] Optionally, the relay device may be further configured with an off pattern or a 

forwarding on pattern in the basic coverage mode. For example, other information indicates a time 

domain resource unit on which the relay device turns off/turns on the amplify-and-forward 

function in the basic coverage mode. After entering the basic coverage mode, the relay device may 

perform forwarding based on the other information. 30 

[00202] Based on a same technical concept as the method embodiment, an embodiment of this 
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application provides a communication apparatus. The communication apparatus may be 

specifically configured to implement the method performed by the relay device in the foregoing 

embodiment. The apparatus may be the relay device, or may be a chip, a chip set, or a part that is 

configured to perform a related method function in a chip in the relay device. A structure of the 

communication apparatus may be shown in FIG. 15, including a processing unit 1501, a first 5 

communication unit 1502, and a second communication unit 1503, and may further include an 

amplification unit 1504. The amplification unit 1504 is configured to perform processing such as 

amplification on an uplink signal and a downlink signal. For example, the amplification unit 1504 

may be an amplifier or an amplification circuit. The first communication unit 1502 and the second 

communication unit 1503 may communicate with the outside. The processing unit 1501 is 10 

configured to perform processing, for example, control whether the amplification unit 1504 turns 

on an amplify-and-forward function on a first time domain resource unit in a first time domain 

resource set. The first communication unit 1502 and the second communication unit 1503 may 

also be referred to as communication interfaces or transceiver units. The first communication unit 

1502 may be configured to perform a communication action between the relay device and an 15 

upper-level node in the foregoing method embodiment, for example, receiving first information 

and sending an uplink signal to the upper-level node. The second communication unit 1503 may 

be configured to perform a communication action between the relay device and a lower-level node 

in the foregoing method embodiment, for example, sending a downlink signal to the lower-level 

node. 20 

[00203] For example, the first communication unit 1502 may include a sending module and/or 

a receiving module, respectively configured to perform the steps of sending and receiving between 

the relay device and the upper-level node in the foregoing method embodiment. The second 

communication unit 1503 may include a sending module and/or a receiving module, respectively 

configured to perform the steps of sending and receiving between the relay device and the lower-25 

level node in the foregoing method embodiment. 

[00204] The processing unit 1501 is configured to perform a processing-related operation of the 

relay device in the foregoing method embodiment. 

[00205] For example, the amplification unit 1504 may include an uplink amplification module 

and/or a downlink amplification module, respectively configured to perform steps of uplink 30 

amplification and downlink amplification of the relay device in the foregoing method embodiment. 
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Optionally, the uplink amplification module and the first communication unit 1502 may be 

integrated into one unit, and the downlink amplification module and the second communication 

unit 1503 may be integrated into one unit. 

[00206] For example, the first communication unit 1502 is configured to receive first 

information sent by a host device. The first information is used to determine whether the relay 5 

device turns on the amplify-and-forward function on the first time domain resource unit in the first 

time domain resource set, the first time domain resource set includes one or more time domain 

resource units, and the first time domain resource unit is any time domain resource unit in the first 

time domain resource set. The processing unit 1501 is configured to control, based on the first 

information, the amplification unit 1504 to turn on or turn off the amplify-and-forward function 10 

on the first time domain resource unit in the first time domain resource set. 

[00207] For example, the first information indicates that the amplify-and-forward function on 

the first time domain resource unit is to be in an off state, or the first information indicates that the 

amplify-and-forward function on the first time domain resource unit is to be in an on state. 

[00208] Optionally, the processing unit 1501 may be specifically configured to: 15 

when the first information indicates that the amplify-and-forward function on the first 

time domain resource unit is to be in the off state, control the amplification unit 1504 to turn off 

the amplify-and-forward function on the first time domain resource unit; or

when the first information indicates that the amplify-and-forward function on the first 

time domain resource unit is to be in the on state, and if the first time domain resource unit is 20 

configured for uplink transmission, control the amplification unit 1504 to turn on an uplink 

amplify-and-forward function on the first time domain resource unit; or

when the first information indicates that the amplify-and-forward function on the first 

time domain resource unit is to be in the on state, and if the first time domain resource unit is 

configured for downlink transmission, control the amplification unit 1504 to turn on a downlink 25 

amplify-and-forward function on the first time domain resource unit; or

when the first information indicates that the amplify-and-forward function on the first 

time domain resource unit is to be in the on state, and if the first time domain resource unit includes 

at least one first time domain resource subunit and at least one second time domain resource 

subunit, the first time domain resource subunit is configured for uplink transmission, and the 30 

second time domain resource subunit is configured for downlink transmission, control the 
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amplification unit 1504 to turn on an uplink amplify-and-forward function on the at least one first 

time domain resource subunit, and turn on a downlink amplify-and-forward function on the at least 

one second time domain resource subunit. 

[00209] For example, the first information indicates at least one of the following information: 

a status of an uplink amplify-and-forward function on the first time domain resource unit, and a 5 

status of a downlink amplify-and-forward function on the first time domain resource unit. 

[00210] For example, the first information includes at least one of the following information: 

first sub information and second sub information, where the first sub information indicates the 

status of the uplink amplify-and-forward function on the first time domain resource unit, and the 

second sub information indicates the status of the downlink amplify-and-forward function on the 10 

first time domain resource unit. 

[00211] For example, the first information includes a first indication state, a second indication 

state, a third indication state, and a fourth indication state. 

[00212] The first indication state indicates that both the uplink amplify-and-forward function 

and the downlink amplify-and-forward function on the first time domain resource unit are in an on 15 

state. The second indication state indicates that the uplink amplify-and-forward function on the 

first time domain resource unit is in an off state, and the downlink amplify-and-forward function 

is in the on state. The third indication state indicates that the uplink amplify-and-forward function 

on the first time domain resource unit is in the on state, and the downlink amplify-and-forward 

function is in the off state. The fourth indication state indicates that both the uplink amplify-and-20 

forward function and the downlink amplify-and-forward function on the first time domain resource 

unit are in the off state. 

[00213] For example, the first time domain resource unit includes at least one first time domain 

resource subunit and at least one second time domain resource subunit, the first time domain 

resource subunit is configured for uplink transmission, and the second time domain resource 25 

subunit is configured for downlink transmission. 

[00214] The processing unit 1501 may be specifically configured to: if the first information 

indicates that the uplink amplify-and-forward function on the first time domain resource unit is to 

be in the off state, control the amplification unit 1504 to turn off the uplink amplify-and-forward 

function on the at least one first time domain resource subunit; or if the first information indicates 30 

that the uplink amplify-and-forward function on the first time domain resource unit is to be in the 
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on state, control the amplification unit 1504 to turn on the uplink amplify-and-forward function on 

the at least one first time domain resource subunit. 

[00215] The processing unit 1501 may be further specifically configured to: if the first 

information indicates that the downlink amplify-and-forward function on the first time domain 

resource unit is to be in the off state, control the amplification unit 1504 to turn off the downlink 5 

amplify-and-forward function on the at least one second time domain resource subunit; or if the 

first information indicates that the downlink amplify-and-forward function on the first time domain 

resource unit is to be in the on state, control the amplification unit 1504 to amplify a downlink 

signal from the host device and forward the amplified downlink signal to a terminal device on the 

at least one second time domain resource subunit. 10 

[00216] Optionally, the processing unit 1501 may be specifically configured to: when the first 

information indicates that the amplify-and-forward function on the first time domain resource unit 

is to be in the off state, control the amplification unit 1504 to turn on the amplify-and-forward 

function on a time domain resource of a specific signal, where the first time domain resource unit 

includes the time domain resource of the specific signal. 15 

[00217] For example, the specific signal includes at least one of the following signals: an SSB, 

a SIB1-PDCCH, a SIB1-PDSCH, a CSI-RS, a TRS, a PRACH, and an SRS. 

[00218] Optionally, the transceiver unit 1502 may be further configured to: before the 

processing unit 1501 controls, based on the first information, the amplification unit 1504 to turn 

on or turn off the amplify-and-forward function on the first time domain resource unit in the first 20 

time domain resource set, receive second information, where the second information indicates at 

least one of the following information: a start position of uplink transmission in a first periodicity, 

an end position of uplink transmission in the first periodicity, a start position of downlink 

transmission in the first periodicity, and an end position of downlink transmission in the first 

periodicity. 25 

[00219] The processing unit 1501 may be further configured to determine, based on the second 

information, a time domain resource used for uplink forwarding and a time domain resource used 

for downlink forwarding in the first time domain resource set, where the first time domain resource 

set includes one or more time domain resources in the first periodicity. 

[00220] Optionally, the transceiver unit 1502 may be further configured to: before the 30 

processing unit 1501 controls, based on the first information, the amplification unit 1504 to turn 
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on or turn off the amplify-and-forward function on the first time domain resource unit in the first 

time domain resource set, receive an uplink forwarding timing advance sent by the host device. 

[00221] Alternatively, the processing unit 1501 may be further configured to: before controlling, 

based on the first information, the amplification unit 1504 to turn on or turn off the amplify-and-

forward function on the first time domain resource unit in the first time domain resource set, 5 

determine an uplink forwarding timing advance based on an initial advance. 

[00222] Alternatively, the processing unit 1501 may be further configured to: before controlling, 

based on the first information, the amplification unit 1504 to turn on or turn off the amplify-and-

forward function on the first time domain resource unit in the first time domain resource set, 

determine an uplink forwarding timing advance based on an interval of switching from downlink 10 

forwarding to uplink forwarding and a guard period between a time domain resource used for 

downlink transmission and a time domain resource used for uplink transmission. 

[00223] Alternatively, the processing unit 1501 may be further configured to: before controlling, 

based on the first information, the amplification unit 1504 to turn on or turn off the amplify-and-

forward function on the first time domain resource unit in the first time domain resource set, for a 15 

start position of uplink transmission, determine an uplink forwarding timing advance based on an 

interval of switching from downlink forwarding to uplink forwarding and a guard period between 

a time domain resource used for downlink transmission and a time domain resource used for uplink 

transmission; and for an end position of the uplink transmission, determine an uplink forwarding 

timing advance based on an initial advance. 20 

[00224] An embodiment of this application provides another communication apparatus. The 

communication apparatus may be specifically configured to implement the method performed by 

the host device in the foregoing embodiment. The apparatus may be the host device, or may be a 

chip, a chip set, or a part that is configured to perform a related method function in a chip in the 

host device. A structure of the communication apparatus may be shown in FIG. 16, and includes a 25 

processing unit 1601 and a transceiver unit 1602. The transceiver unit 1602 may communicate 

with the outside, and the processing unit 1601 is configured to perform processing, for example, 

determine first information. The transceiver unit 1602 may also be referred to as a communication 

interface, a transceiver unit, or a communication unit. The transceiver unit 1602 may be configured 

to perform an action performed by the host device in the foregoing method embodiment. 30 

[00225] For example, the transceiver unit 1602 includes a sending module and/or a receiving 
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module, respectively configured to perform the sending and receiving steps of the host device in 

the foregoing method embodiment. The transceiver unit 1602 is configured to perform a 

transceiver-related operation on a host device side in the foregoing method embodiment, and the 

processing unit 1601 is configured to perform a processing-related operation of the host device in 

the foregoing method embodiment. For example, the processing unit 1601 is configured to 5 

determine first information, where the first information is used to determine whether a relay device 

turns on an amplify-and-forward function on a first time domain resource unit in a first time 

domain resource set, the first time domain resource set includes one or more time domain resource 

units, and the first time domain resource unit is any time domain resource unit in the first time 

domain resource set. The transceiver unit 1602 is configured to send the first information to the 10 

relay device. 

[00226] For example, the first information indicates that the amplify-and-forward function of 

the relay device on the first time domain resource unit is to be in an off state, or the first information 

indicates that the amplify-and-forward function of the relay device on the first time domain 

resource unit is to be in an on state. 15 

[00227] For example, the amplify-and-forward function of the relay device includes an uplink 

amplify-and-forward function and a downlink amplify-and-forward function. The first information 

indicates at least one of the following information: a status of the uplink amplify-and-forward 

function on the first time domain resource unit, and a status of the downlink amplify-and-forward 

function on the first time domain resource unit. 20 

[00228] For example, the first information includes at least one of the following information: 

first sub information and second sub information, where the first sub information indicates the 

status of the uplink amplify-and-forward function on the first time domain resource unit, and the 

second sub information indicates the status of the downlink amplify-and-forward function on the 

first time domain resource unit. 25 

[00229] For example, the first information includes a first indication state, a second indication 

state, a third indication state, and a fourth indication state. The first indication state indicates that 

both the uplink amplify-and-forward function and the downlink amplify-and-forward function on 

the first time domain resource unit are in an on state. The second indication state indicates that the 

uplink amplify-and-forward function on the first time domain resource unit is in an off state, and 30 

the downlink amplify-and-forward function is in the on state. The third indication state indicates 
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that the uplink amplify-and-forward function on the first time domain resource unit is in the on 

state, and the downlink amplify-and-forward function is in the off state. The fourth indication state 

indicates that both the uplink amplify-and-forward function and the downlink amplify-and-

forward function on the first time domain resource unit are in the off state. 

[00230] Optionally, the transceiver unit 1602 may be further configured to send second 5 

information to the relay device, where the second information indicates at least one of the 

following information: a start position of uplink transmission in a first periodicity, an end position 

of uplink transmission in the first periodicity, a start position of downlink transmission in the first 

periodicity, and an end position of downlink transmission in the first periodicity, where the first 

time domain resource set includes one or more time domain resources in the first periodicity. 10 

[00231] Optionally, the transceiver unit 1602 may be further configured to send an uplink 

forwarding timing advance to the relay device. 

[00232] Division into the modules in embodiments of this application is an example, is merely 

division into logical functions, and may be other division during actual implementation. In addition, 

functional modules in embodiments of this application may be integrated into one processor, or 15 

each of the modules 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 functional module. It may be understood that, for functions 

or implementations of the modules in this embodiment of this application, refer to related 

descriptions in the method embodiment. 20 

[00233] In a possible manner, the relay device may be shown in FIG. 17. The relay device may 

include a processor 1701, a communication interface 1702, and a communication interface 1703, 

and may further include a memory 1704. The communication interface 1702 may be used for 

communication between the relay device and an upper-level node, and the communication 

interface 1703 may be used for communication between the relay device and a lower-level node. 25 

[00234] The processing unit 1501 may be the processor 1701. The first communication unit 

1502 may be the communication interface 1702, and the second communication unit 1503 may be 

the communication interface 1703. The communication interface may also be referred to as a 

transceiver unit, or may also be referred to as a transceiver. The communication interface may 

include a receiver (or referred to as a receiver machine or a receiver circuit) and a transmitter (or 30 

referred to as a transmitter machine or a transmitter circuit), to respectively implement functions 
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of a sending unit and a receiving unit. The receiver is configured to receive a signal, and the 

transmitter is configured to transmit a signal. The communication interface may alternatively be 

an input/output interface. In the input/output interface, the input corresponds to the receiving or 

obtaining operation, and the output corresponds to the sending operation. 

[00235] The processor 1701 may be a central processing unit (central processing unit, CPU), a 5 

digital processing unit, or the like. The communication interface 1702 and the communication 

interface 1703 each may be a transceiver, an interface circuit such as a transceiver circuit or a 

transceiver chip. The apparatus further includes the memory 1704, configured to store a program 

executed by the processor 1701. The memory 1704 may be a nonvolatile memory such as a hard 

disk drive (hard disk drive, HDD) or a solid-state drive (solid-state drive, SSD), or may be a 10 

volatile memory (volatile memory) such as a random-access memory (random-access memory, 

RAM). The memory 1704 is any other medium that can be used to 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. 

[00236] The processor 1701, the communication interface 1702, the communication interface 15 

1703, and the memory 1704 may communicate with each other through an internal connection 

path, to transfer a control signal and/or a data signal. The memory 1704 is configured to store a 

computer program. The processor 1701 is configured to invoke and run the computer program 

from the memory 1704, to control the communication interface 1702 and the communication 

interface 1703 to receive/send signals. Optionally, the relay device may further include an antenna 20 

panel 1705 and an antenna panel 1706. The antenna panel 1705 is configured to send, to an upper-

level node by using a radio signal, data or control signaling or information or a message output by 

the communication interface 1702, and receive a radio signal sent by the upper-level node. The 

antenna panel 1706 is configured to send, to a lower-level node by using a radio signal, data or 

control signaling or information or a message output by the communication interface 1703, and 25 

receive a radio signal sent by the lower-level node. 

[00237] Optionally, the communication interface 1702 may implement an uplink forwarding 

function of the amplification unit 1504. It may also be understood that the communication interface 

1702 may implement a function of the uplink amplification module in the amplification unit 1504. 

The communication interface 1703 may implement a downlink forwarding function of the 30 

amplification unit 1504. It may also be understood that the communication interface 1703 may 



53 

implement a function of the downlink amplification module in the amplification unit 1504. The 

communication interface 1702 and the communication interface 1703 may have one or more 

functions of filtering, gain adjustment, frequency mixing, power amplification, and the like. The 

communication interface 1702 and the communication interface 1703 may be configured to 

perform filtering, gain adjustment, and frequency mixing on a received signal, and may further 5 

perform processing such as filtering, gain adjustment, frequency mixing, and power amplification 

on a to-be-sent signal. For example, when the relay device communicates with the upper-level 

node through the communication interface 1702, information (for example, the first information) 

sent by the upper-level node to the relay device may be received by the relay device through the 

antenna panel 1705, and then transmitted to the processor 1701 after undergoing filtering, gain 10 

adjustment, and frequency mixing performed by the communication interface 1702. Alternatively, 

the processor 1701 may generate information to be sent to the host device, and the information is 

sent to the upper-level node through the antenna panel 1705 after undergoing filtering, gain 

adjustment, frequency mixing, and power amplification performed by the communication interface 

1702. In an uplink amplify-and-forward process, a signal sent by a lower-level node is received by 15 

the relay device through the antenna panel 1706, undergoes filtering, gain adjustment, and 

frequency mixing performed by the communication interface 1703, then undergoes processing 

such as power amplification and filtering performed by the communication interface 1702, and 

finally is sent by the antenna panel 1705 to the upper-level node. 

[00238] For another example, when the relay device communicates with the lower-level node 20 

through the communication interface 1703, information sent by the lower-level node to the relay 

device may be received by the relay device through the antenna panel 1706, and then transmitted 

to the processor 1701 after undergoing filtering, gain adjustment, and frequency mixing performed 

by the communication interface 1703. Alternatively, the processor 1701 may generate information 

to be sent to a terminal device (or a lower-level node), and the information is sent to the upper-25 

level node through the antenna panel 1706 after undergoing filtering, gain adjustment, frequency 

mixing, and power amplification performed by the communication interface 1703. In a downlink 

amplify-and-forward process, a signal sent by a lower-level node is received by the relay device 

through the antenna panel 1705, undergoes filtering, gain adjustment, and frequency mixing 

performed by the communication interface 1702, then undergoes processing such as power 30 

amplification and filtering performed by the communication interface 1703, and finally is sent by 
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the antenna panel 1706 to the lower-level node. 

[00239] In another embodiment, the communication interface 1702 and the communication 

interface 1703 do not have an amplification function, an amplifier is connected between the 

communication interface 1702 and the communication interface 1703, and amplification of an 

uplink signal and a downlink signal is completed by the amplifier. The amplifier is configured to 5 

amplify a downlink signal that is received by the communication interface 1702 from the host 

device, and send the amplified downlink signal through the communication interface 1703 and the 

antenna panel 1706. The amplifier may be further configured to amplify an uplink signal that is 

received by the communication interface 1703 from a lower-level node (or user equipment), and 

send the amplified uplink signal through the communication interface 1702 and the antenna panel 10 

1705. The amplifier may turn on or turn off an uplink signal amplification function and/or a 

downlink signal amplification function under control of the processor. 

[00240] The processor 1701 is configured to execute program code stored in the memory 1704, 

and is specifically configured to perform an action of the processing unit 1501. Details are not 

described herein again in this application. The communication interface 1702 is specifically 15 

configured to perform an action of the first communication unit 1502, and the communication 

interface 1703 is specifically configured to perform an action of the second communication unit 

1503. Details are not described herein again in this application. 

[00241] The processor 1701 and the memory 1704 may be integrated into a communication 

apparatus. The processor 1701 is configured to execute program code stored in the memory 1704, 20 

to implement the foregoing function. During specific implementation, the memory 1704 may 

alternatively be integrated into the processor 1701, or be independent of the processor 1701. The 

processor 1701 may correspond to the processing unit in FIG. 15. 

[00242] In a possible manner, the host device may be shown in FIG. 18. The host device may 

include a processor 1801 and a communication interface 1802, and may further include a memory 25 

1803. The processing unit 1601 may be the processor 1801. The transceiver unit 1602 may be the 

communication interface 1802. It should be further understood that the transceiver unit 1602 may 

alternatively be an input/output interface. In addition, a function of the transceiver unit 1602 may 

be implemented by a transceiver. The transceiver may include a transmitter and/or a receiver, to 

respectively implement functions of a sending unit and a receiving unit. 30 

[00243] In the input/output interface, the input corresponds to the receiving or obtaining 
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operation, and the output corresponds to the sending operation. 

[00244] The processor 1801 may be a central processing unit (central processing unit, CPU), a 

digital processing unit, or the like. The communication interface 1802 may be a transceiver, an 

interface circuit such as a transceiver circuit or a transceiver chip. The apparatus further includes 

the memory 1803, configured to store a program executed by the processor 1801. The memory 5 

1803 may be a nonvolatile memory such as 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) such as a 

random-access memory (random-access memory, RAM). The memory 1803 is any other medium 

that can be used to 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. 10 

[00245] The processor 1801 is configured to execute program code stored in the memory 1803, 

and is specifically configured to perform an action of the processing unit 1601. Details are not 

described herein again in this application. The communication interface 1802 is specifically 

configured to perform an action of the transceiver unit 1602. Details are not described herein again 

in this application. 15 

[00246] The communication interface 1802, the processor 1801, and the memory 1803 may 

communicate with each other through an internal connection path, to transfer a control signal 

and/or a data signal. The memory 1803 is configured to store a computer program. The processor 

1801 is configured to invoke and run the computer program from the memory 1803, to control the 

communication interface 1802 to receive/send signals. Optionally, the communication apparatus 20 

may further include an antenna, configured to send, by using a radio signal, data, control signaling, 

information, or a message output by the communication interface 1802. 

[00247] The processor 1801 and the memory 1803 may be integrated into a communication 

apparatus. The processor 1801 is configured to execute program code stored in the memory 1803, 

to implement the foregoing function. During specific implementation, the memory 1803 may 25 

alternatively be integrated into the processor 1801, or be independent of the processor 1801. The 

processor 1801 may correspond to the processing unit in FIG. 15. 

[00248] The communication interface 1802 may correspond to the transceiver unit in FIG. 16, 

and may also be referred to as a transceiver unit, or may be referred to as a transceiver. The 

communication interface 1802 may include a receiver (or referred to as a receiver machine or a 30 

receiver circuit) and a transmitter (or referred to as a transmitter machine or a transmitter circuit). 
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The receiver is configured to receive a signal, and the transmitter is configured to transmit a signal. 

[00249] A specific connection medium between the communication interface 1802, the 

processor 1801, and the memory 1803 is not limited in this embodiment of this application. In this 

embodiment of this application, the memory 1803, the processor 1801, and the communication 

interface 1802 are connected through a bus 1804 in FIG. 18. The bus is indicated by using a bold 5 

line in FIG. 18. A connection manner between other components is merely an example for 

description, and is not limited thereto. The bus may be classified into an address bus, a data bus, a 

control bus, and the like. For ease of representation, only one thick line is used to represent the bus 

in FIG. 18, but this does not mean that there is only one bus or only one type of bus. 

[00250] An embodiment of this application further provides a communication apparatus, 10 

including a processor and an interface. The processor may be configured to perform the method in 

the foregoing method embodiment. 

[00251] It should be understood that the communication apparatus may be a chip. For example, 

the communication apparatus may be a field programmable gate array (field programmable gate 

array, FPGA), an application specific integrated circuit (application specific integrated circuit, 15 

ASIC), a system on chip (system on chip, SoC), a CPU, a network processor (network processor, 

NP), a digital signal processing circuit (digital signal processor, DSP), a micro controller unit 

(micro controller unit, MCU), a programmable logic device (programmable logic device, PLD), 

or another integrated chip. 

[00252] For example, the interface may be an interface circuit. For example, the interface circuit 20 

may be a code/data read/write interface circuit. The interface circuit may be configured to receive 

code instructions (where the code instructions are stored in a memory and may be directly read 

from the memory, or may be read from the memory by using another component) and transmit the 

code instructions to the processor. The processor may be configured to run the code instructions 

to perform the method in the foregoing method embodiment. 25 

[00253] For another example, the interface circuit may alternatively be a signal transmission 

interface circuit between the communication processor and a transceiver. For example, in a sending 

scenario, the processor is configured to perform XX to obtain Y data (XX is a non-air interface 

operation, and includes but is not limited to operations such as determining, decision, processing, 

calculation, searching, and comparison). The interface circuit may be configured to send the Y data 30 

to a transmitter (the transmitter is configured to perform a sending operation on an air interface). 
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For another example, in a receiving scenario, the interface circuit may be configured to receive Z 

data from a receiver (the receiver is configured to perform a receiving operation on an air interface), 

and send the Z data to the processor. The processor is configured to perform XX processing on the 

Z data (XX is a non-air interface operation, and includes but is not limited to operations such as 

determining, decision, processing, calculation, searching, and comparison). 5 

[00254] For example, FIG. 19 shows a possible structure of a chip. The chip includes a logic 

circuit and an input/output interface, and may further include a memory. The input/output interface 

may be configured to receive code instructions (the code instructions are stored in the memory, 

and may be directly read from the memory, or may be read from the memory by using another 

component), and transmit the code instructions to the logic circuit. The logic circuit may be 10 

configured to run the code instructions to perform the method in the foregoing method embodiment. 

[00255] Alternatively, the input/output interface may be a signal transmission interface circuit 

between the logic circuit and the transceiver. For example, in a sending scenario, the logic circuit 

is configured to perform XX to obtain Y data (XX is a non-air interface operation, and includes 

but is not limited to operations such as determining, decision, processing, calculation, searching, 15 

and comparison). The input/output interface may be configured to send the Y data to a transmitter 

(the transmitter is configured to perform a sending operation on an air interface). For another 

example, in a receiving scenario, the input/output interface may be configured to receive Z data 

from a receiver (the receiver is configured to perform a receiving operation on an air interface), 

and send the Z data to the logic circuit. The logic circuit is configured to perform XX processing 20 

on the Z data (XX is a non-air interface operation, and includes but is not limited to operations 

such as determining, decision, processing, calculation, searching, and comparison). 

[00256] An embodiment of the present invention further provides a computer-readable storage 

medium, configured to store computer software instructions that need to be executed by the 

foregoing processor, and the computer-readable storage medium includes a program that needs to 25 

be executed by the foregoing processor. 

[00257] A person skilled in the art should understand that the embodiments of this application 

may be provided as a method, a system, or a computer program product. Therefore, this application 

may use a form of hardware only embodiments, software only embodiments, or embodiments with 

a combination of software and hardware. Moreover, this application may use a form of a computer 30 

program product that is implemented on one or more computer-usable storage media (including 
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but not limited to a disk memory, a CD-ROM, an optical memory, and the like) that include 

computer usable program code. 

[00258] This application is described with reference to the flowcharts and/or block diagrams of 

the method, the device (system), and the computer program product according to this application. 

It should be understood that computer program instructions may be used to implement each 5 

process and/or each block in the flowcharts and/or the block diagrams and a combination of a 

process and/or a block in the flowcharts and/or the block diagrams. These computer program 

instructions may be provided for a general-purpose computer, a special-purpose computer, an 

embedded processor, or a processor of another programmable data processing device to generate 

a machine, so that the instructions executed by a computer or the processor of another 10 

programmable data processing device generate an apparatus for implementing a specific function 

in one or more processes in the flowcharts and/or in one or more blocks in the block diagrams. 

[00259] These computer program instructions may be stored in a computer-readable memory 

that can instruct the computer or another programmable data processing device to work in a 

specific manner, so that the instructions stored in the computer-readable memory generate an 15 

artifact that includes an instruction apparatus. The instruction apparatus implements a specific 

function in one or more processes in the flowcharts and/or in one or more blocks in the block 

diagrams. 

[00260] These computer program instructions may be loaded onto a computer or another 

programmable data processing device, so that a series of operation steps are performed on the 20 

computer or another programmable device, thereby generating computer-implemented processing. 

Therefore, the instructions executed on the computer or another programmable device provide 

steps for implementing a specific function in one or more processes in the flowcharts and/or in one 

or more blocks in the block diagrams. 

[00261] It is clear that a person skilled in the art can make various modifications and variations 25 

to this application without departing from the scope of this application. This application is intended 

to cover these modifications and variations of this application provided that they fall within the 

scope of protection defined by the following claims and their equivalent technologies. 
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CLAIMS 

What is claimed is: 

1. A relay communication method, comprising: 

receiving, by a relay device, first information sent by a host device, wherein the first 

information is used to determine whether the relay device turns on an amplify-and-forward 5 

function on a first time domain resource unit in a first time domain resource set, the first time 

domain resource set comprises one or more time domain resource units, and the first time domain 

resource unit is any time domain resource unit in the first time domain resource set; and

performing, by the relay device, relay forwarding based on the first information. 

2. The method according to claim 1, wherein the first information indicates to turn off the 10 

amplify-and-forward function on the first time domain resource unit, or the first information 

indicates to turn on the amplify-and-forward function on the first time domain resource unit. 

3. The method according to claim 2, wherein the performing, by the relay device, relay 

forwarding based on the first information comprises: 

when the first information indicates to turn off the amplify-and-forward function on the first 15 

time domain resource unit, turning off, by the relay device, the amplify-and-forward function on 

the first time domain resource unit; or

when the first information indicates to turn on the amplify-and-forward function on the first 

time domain resource unit, and if the first time domain resource unit is configured for uplink 

transmission, turning on, by the relay device, an uplink amplify-and-forward function on the first 20 

time domain resource unit; or

when the first information indicates to turn on the amplify-and-forward function on the first 

time domain resource unit, and if the first time domain resource unit is configured for downlink 

transmission, turning on, by the relay device, a downlink amplify-and-forward function on the first 

time domain resource unit; or25 

when the first information indicates to turn on the amplify-and-forward function on the first 

time domain resource unit, and if the first time domain resource unit comprises at least one first 

time domain resource subunit and at least one second time domain resource subunit, the first time 

domain resource subunit is configured for uplink transmission, and the second time domain 

resource subunit is configured for downlink transmission, turning on, by the relay device, an uplink 30 
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amplify-and-forward function on the at least one first time domain resource subunit, and turning 

on a downlink amplify-and-forward function on the at least one second time domain resource 

subunit. 

4. The method according to claim 1, wherein the first information indicates at least one of the 

following information: a status of an uplink amplify-and-forward function on the first time domain 5 

resource unit, and a status of a downlink amplify-and-forward function on the first time domain 

resource unit. 

5. The method according to claim 4, wherein the first information comprises at least one of 

the following information: first sub information and second sub information, wherein the first sub 

information indicates the status of the uplink amplify-and-forward function on the first time 10 

domain resource unit, and the second sub information indicates the status of the downlink amplify-

and-forward function on the first time domain resource unit. 

6. The method according to claim 4, wherein the first information comprises at least one of a 

first indication state, a second indication state, a third indication state, and a fourth indication state;

the first indication state indicates that both the uplink amplify-and-forward function and the 15 

downlink amplify-and-forward function on the first time domain resource unit are in an on state;

the second indication state indicates that the uplink amplify-and-forward function on the first 

time domain resource unit is in an off state, and the downlink amplify-and-forward function is in 

the on state;

the third indication state indicates that the uplink amplify-and-forward function on the first 20 

time domain resource unit is in the on state, and the downlink amplify-and-forward function is in 

the off state; and

the fourth indication state indicates that both the uplink amplify-and-forward function and the 

downlink amplify-and-forward function on the first time domain resource unit are in the off state. 

7. The method according to any one of claims 4 to 6, wherein the first time domain resource 25 

unit comprises at least one first time domain resource subunit and at least one second time domain 

resource subunit, the first time domain resource subunit is configured for uplink transmission, and 

the second time domain resource subunit is configured for downlink transmission; and

the performing, by the relay device, relay forwarding based on the first information comprises: 

if the first information indicates that the uplink amplify-and-forward function on the first time 30 

domain resource unit is to be in the off state, turning off, by the relay device, the uplink amplify-
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and-forward function on the at least one first time domain resource subunit; or

if the first information indicates that the uplink amplify-and-forward function on the first time 

domain resource unit is to be in the on state, turning on, by the relay device, the uplink amplify-

and-forward function on the at least one first time domain resource subunit. 

8. The method according to any one of claims 4 to 7, wherein the first time domain resource 5 

unit comprises at least one first time domain resource subunit and at least one second time domain 

resource subunit, the first time domain resource subunit is configured for uplink transmission, and 

the second time domain resource subunit is configured for downlink transmission; and

the performing, by the relay device, relay forwarding based on the first information comprises: 

if the first information indicates that the downlink amplify-and-forward function on the first 10 

time domain resource unit is to be in the off state, turning off, by the relay device, the downlink 

amplify-and-forward function on the at least one second time domain resource subunit; or

if the first information indicates that the downlink amplify-and-forward function on the first 

time domain resource unit is to be in the on state, amplifying, by the relay device, a downlink 

signal from the host device and forwarding the amplified downlink signal to a terminal device on 15 

the at least one second time domain resource subunit. 

9. The method according to any one of claims 1 to 8, wherein the performing, by the relay 

device, relay forwarding based on the first information comprises: 

when the first information indicates that the amplify-and-forward function on the first time 

domain resource unit is to be in the off state, turning on, by the relay device, the amplify-and-20 

forward function on a time domain resource of a specific signal, wherein the first time domain 

resource unit comprises the time domain resource of the specific signal. 

10. The method according to claim 9, wherein the specific signal comprises at least one of 

the following signals: a synchronization signal/physical broadcast channel block SSB, a system 

information block 1 SIB1-physical downlink control channel PDCCH, a SIB1-physical downlink 25 

shared channel PDSCH, a channel state information reference signal CSI-RS, a tracking reference 

signal TRS, a physical random access channel PRACH, and a sounding reference signal SRS. 

11. The method according to any one of claims 1 to 10, wherein before the performing, by 

the relay device, relay forwarding based on the first information, the method further comprises: 

receiving, by the relay device, second information, wherein the second information indicates 30 

at least one of the following information: a start position of uplink transmission in a first periodicity, 
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an end position of uplink transmission in the first periodicity, a start position of downlink 

transmission in the first periodicity, and an end position of downlink transmission in the first 

periodicity; and

determining, by the relay device based on the second information, a time domain resource 

used for uplink forwarding and a time domain resource used for downlink forwarding in the first 5 

time domain resource set, wherein the first time domain resource set comprises one or more time 

domain resources in the first periodicity. 

12. The method according to any one of claims 1 to 11, wherein before the performing, by 

the relay device, relay forwarding based on the first information, the method further comprises: 

receiving, by the relay device, an uplink forwarding timing advance sent by the host device. 10 

13. The method according to any one of claims 1 to 11, wherein before the performing, by 

the relay device, relay forwarding based on the first information, the method further comprises: 

determining, by the relay device, an uplink forwarding timing advance based on an initial 

advance. 

14. The method according to any one of claims 1 to 11, wherein before the performing, by 15 

the relay device, relay forwarding based on the first information, the method further comprises: 

determining, by the relay device, an uplink forwarding timing advance based on an interval 

of switching from downlink forwarding to uplink forwarding and a guard period between a time 

domain resource used for downlink transmission and a time domain resource used for uplink 

transmission. 20 

15. The method according to any one of claims 1 to 11, wherein before the performing, by 

the relay device, relay forwarding based on the first information, the method further comprises: 

for a start position of uplink transmission, determining, by the relay device, an uplink 

forwarding timing advance based on an interval of switching from downlink forwarding to uplink 

forwarding and a guard period between a time domain resource used for downlink transmission 25 

and a time domain resource used for uplink transmission; and

for an end position of the uplink transmission, determining, by the relay device, an uplink 

forwarding timing advance based on an initial advance. 

16. A relay communication method, comprising: 

determining, by a host device, first information, wherein the first information is used to 30 

determine whether a relay device turns on an amplify-and-forward function on a first time domain 
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resource unit in a first time domain resource set, the first time domain resource set comprises one 

or more time domain resource units, and the first time domain resource unit is any time domain 

resource unit in the first time domain resource set; and

sending, by the host device, the first information to the relay device. 

17. The method according to claim 16, wherein the first information indicates to turn off the 5 

amplify-and-forward function of the relay device on the first time domain resource unit, or the first 

information indicates to turn on the amplify-and-forward function of the relay device on the first 

time domain resource unit. 

18. The method according to claim 17, wherein the first information indicates at least one of 

the following information: a status of an uplink amplify-and-forward function on the first time 10 

domain resource unit, and a status of a downlink amplify-and-forward function on the first time 

domain resource unit. 

19. The method according to claim 18, wherein the first information comprises at least one 

of the following information: first sub information and second sub information, wherein the first 

sub information indicates the status of the uplink amplify-and-forward function on the first time 15 

domain resource unit, and the second sub information indicates the status of the downlink amplify-

and-forward function on the first time domain resource unit. 

20. The method according to claim 18, wherein the first information comprises at least one 

of a first indication state, a second indication state, a third indication state, and a fourth indication 

state;20 

the first indication state indicates that both the uplink amplify-and-forward function and the 

downlink amplify-and-forward function on the first time domain resource unit are in an on state;

the second indication state indicates that the uplink amplify-and-forward function on the first 

time domain resource unit is in an off state, and the downlink amplify-and-forward function is in 

the on state;25 

the third indication state indicates that the uplink amplify-and-forward function on the first 

time domain resource unit is in the on state, and the downlink amplify-and-forward function is in 

the off state; and

the fourth indication state indicates that both the uplink amplify-and-forward function and the 

downlink amplify-and-forward function on the first time domain resource unit are in the off state. 30 

21. The method according to any one of claims 16 to 19, wherein the method further 
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comprises: 

sending, by the host device, second information to the relay device, wherein the second 

information indicates at least one of the following information: a start position of uplink 

transmission in a first periodicity, an end position of uplink transmission in the first periodicity, a 

start position of downlink transmission in the first periodicity, and an end position of downlink 5 

transmission in the first periodicity, wherein the first time domain resource set comprises one or 

more time domain resources in the first periodicity. 

22. The method according to any one of claims 16 to 20, wherein the method further 

comprises: 

sending, by the host device, an uplink forwarding timing advance to the relay device. 10 

23. A relay communication apparatus, comprising a transceiver unit, a processing unit, and 

an amplification unit, wherein the amplification unit is configured to amplify and forward a signal;

the transceiver unit is configured to receive first information sent by a host device, wherein 

the first information is used to determine whether to turn on an amplify-and-forward function on 

a first time domain resource unit in a first time domain resource set, the first time domain resource 15 

set comprises one or more time domain resource units, and the first time domain resource unit is 

any time domain resource unit in the first time domain resource set; and

the processing unit is configured to control, based on the first information, whether the 

amplification unit turns on the amplify-and-forward function on the first time domain resource 

unit in the first time domain resource set. 20 

24. The apparatus according to claim 23, wherein the first information indicates to turn off 

the amplify-and-forward function on the first time domain resource unit, or the first information 

indicates to turn on the amplify-and-forward function on the first time domain resource unit. 

25. The apparatus according to claim 24, wherein the processing unit is specifically 

configured to: 25 

when the first information indicates to turn off the amplify-and-forward function on the first 

time domain resource unit, control the amplification unit to turn off the amplify-and-forward 

function on the first time domain resource unit; or

when the first information indicates to turn on the amplify-and-forward function on the first 

time domain resource unit, and if the first time domain resource unit is configured for uplink 30 

transmission, control the amplification unit to turn on an uplink amplify-and-forward function on 
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the first time domain resource unit; or

when the first information indicates to turn on the amplify-and-forward function on the first 

time domain resource unit, and if the first time domain resource unit is configured for downlink 

transmission, control the amplification unit to turn on a downlink amplify-and-forward function 

on the first time domain resource unit; or5 

when the first information indicates to turn on the amplify-and-forward function on the first 

time domain resource unit, and if the first time domain resource unit comprises at least one first 

time domain resource subunit and at least one second time domain resource subunit, the first time 

domain resource subunit is configured for uplink transmission, and the second time domain 

resource subunit is configured for downlink transmission, control the amplification unit to turn on 10 

an uplink amplify-and-forward function on the at least one first time domain resource subunit, and 

turn on a downlink amplify-and-forward function on the at least one second time domain resource 

subunit. 

26. The apparatus according to claim 23, wherein the first information indicates at least one 

of the following information: a status of an uplink amplify-and-forward function on the first time 15 

domain resource unit, and a status of a downlink amplify-and-forward function on the first time 

domain resource unit. 

27. The apparatus according to claim 26, wherein the first information comprises at least one 

of the following information: first sub information and second sub information, wherein the first 

sub information indicates the status of the uplink amplify-and-forward function on the first time 20 

domain resource unit, and the second sub information indicates the status of the downlink amplify-

and-forward function on the first time domain resource unit. 

28. The apparatus according to claim 26, wherein the first information comprises at least one 

of a first indication state, a second indication state, a third indication state, and a fourth indication 

state;25 

the first indication state indicates that both the uplink amplify-and-forward function and the 

downlink amplify-and-forward function on the first time domain resource unit are in an on state;

the second indication state indicates that the uplink amplify-and-forward function on the first 

time domain resource unit is in an off state, and the downlink amplify-and-forward function is in 

the on state;30 

the third indication state indicates that the uplink amplify-and-forward function on the first 
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time domain resource unit is in the on state, and the downlink amplify-and-forward function is in 

the off state; and

the fourth indication state indicates that both the uplink amplify-and-forward function and the 

downlink amplify-and-forward function on the first time domain resource unit are in the off state. 

29. The apparatus according to any one of claims 26 to 28, wherein the first time domain 5 

resource unit comprises at least one first time domain resource subunit and at least one second 

time domain resource subunit, the first time domain resource subunit is configured for uplink 

transmission, and the second time domain resource subunit is configured for downlink 

transmission; and

the processing unit is specifically configured to: 10 

if the first information indicates that the uplink amplify-and-forward function on the first time 

domain resource unit is to be in the off state, control the amplification unit to turn off the uplink 

amplify-and-forward function on the at least one first time domain resource subunit; or

if the first information indicates that the uplink amplify-and-forward function on the first time 

domain resource unit is to be in the on state, control the amplification unit to turn on the uplink 15 

amplify-and-forward function on the at least one first time domain resource subunit. 

30. The apparatus according to any one of claims 26 to 29, wherein the first time domain 

resource unit comprises at least one first time domain resource subunit and at least one second 

time domain resource subunit, the first time domain resource subunit is configured for uplink 

transmission, and the second time domain resource subunit is configured for downlink 20 

transmission; and

the processing unit is specifically configured to: 

if the first information indicates that the downlink amplify-and-forward function on the first 

time domain resource unit is to be in the off state, control the amplification unit to turn off the 

downlink amplify-and-forward function on the at least one second time domain resource subunit; 25 

or 

if the first information indicates that the downlink amplify-and-forward function on the first 

time domain resource unit is to be in the on state, control the amplification unit to amplify a 

downlink signal from the host device and forward the amplified downlink signal to a terminal 

device on the at least one second time domain resource subunit. 30 

31. The apparatus according to any one of claims 23 to 30, wherein the processing unit is 
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specifically configured to: 

when the first information indicates that the amplify-and-forward function on the first time 

domain resource unit is to be in the off state, control the amplification unit to turn on the amplify-

and-forward function on a time domain resource of a specific signal, wherein the first time domain 

resource unit comprises the time domain resource of the specific signal. 5 

32. The apparatus according to claim 31, wherein the specific signal comprises at least one 

of the following signals: a synchronization signal/physical broadcast channel block SSB, a system 

information block 1 SIB1-physical downlink control channel PDCCH, a SIB1-physical downlink 

shared channel PDSCH, a channel state information reference signal CSI-RS, a tracking reference 

signal TRS, a physical random access channel PRACH, and a sounding reference signal SRS. 10 

33. The apparatus according to any one of claims 23 to 32, wherein the transceiver unit is 

further configured to: 

before the processing unit controls, based on the first information, whether the amplification 

unit turns on the amplify-and-forward function on the first time domain resource unit in the first 

time domain resource set, receive second information, wherein the second information indicates 15 

at least one of the following information: a start position of uplink transmission in a first periodicity, 

an end position of uplink transmission in the first periodicity, a start position of downlink 

transmission in the first periodicity, and an end position of downlink transmission in the first 

periodicity; and

the processing unit is further configured to: 20 

determine, based on the second information, a time domain resource used for uplink 

forwarding and a time domain resource used for downlink forwarding in the first time domain 

resource set, wherein the first time domain resource set comprises one or more time domain 

resources in the first periodicity. 

34. The apparatus according to any one of claims 23 to 33, wherein the transceiver unit is 25 

further configured to: 

before the processing unit controls, based on the first information, whether the amplification 

unit turns on the amplify-and-forward function on the first time domain resource unit in the first 

time domain resource set, receive an uplink forwarding timing advance sent by the host device. 

35. The apparatus according to any one of claims 23 to 33, wherein the processing unit is 30 

further configured to: 
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before controlling, based on the first information, whether the amplification unit turns on the 

amplify-and-forward function on the first time domain resource unit in the first time domain 

resource set, determine an uplink forwarding timing advance based on an initial advance. 

36. The apparatus according to any one of claims 23 to 33, wherein the processing unit is 

further configured to: 5 

before controlling, based on the first information, whether the amplification unit turns on the 

amplify-and-forward function on the first time domain resource unit in the first time domain 

resource set, determine an uplink forwarding timing advance based on an interval of switching 

from downlink forwarding to uplink forwarding and a guard period between a time domain 

resource used for downlink transmission and a time domain resource used for uplink transmission. 10 

37. The apparatus according to any one of claims 23 to 33, wherein the processing unit is 

further configured to: 

before controlling, based on the first information, whether the amplification unit turns on the 

amplify-and-forward function on the first time domain resource unit in the first time domain 

resource set, for a start position of uplink transmission, determine an uplink forwarding timing 15 

advance based on an interval of switching from downlink forwarding to uplink forwarding and a 

guard period between a time domain resource used for downlink transmission and a time domain 

resource used for uplink transmission; and

for an end position of the uplink transmission, determine an uplink forwarding timing advance 

based on an initial advance. 20 

38. A relay communication apparatus, comprising: 

a processing unit, configured to determine first information, wherein the first information is 

used to determine whether a relay device turns on an amplify-and-forward function on a first time 

domain resource unit in a first time domain resource set, the first time domain resource set 

comprises one or more time domain resource units, and the first time domain resource unit is any 25 

time domain resource unit in the first time domain resource set; and

a transceiver unit, configured to send the first information to the relay device. 

39. The apparatus according to claim 38, wherein the first information indicates to turn off 

the amplify-and-forward function of the relay device on the first time domain resource unit, or the 

first information indicates to turn on the amplify-and-forward function of the relay device on the 30 

first time domain resource unit. 
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40. The apparatus according to claim 39, wherein the first information indicates at least one 

of the following information: a status of an uplink amplify-and-forward function on the first time 

domain resource unit, and a status of a downlink amplify-and-forward function on the first time 

domain resource unit. 

41. The apparatus according to claim 40, wherein the first information comprises at least one 5 

of the following information: first sub information and second sub information, wherein the first 

sub information indicates the status of the uplink amplify-and-forward function on the first time 

domain resource unit, and the second sub information indicates the status of the downlink amplify-

and-forward function on the first time domain resource unit. 

42. The apparatus according to claim 40, wherein the first information comprises at least one 10 

of a first indication state, a second indication state, a third indication state, and a fourth indication 

state;

the first indication state indicates that both the uplink amplify-and-forward function and the 

downlink amplify-and-forward function on the first time domain resource unit are in an on state;

the second indication state indicates that the uplink amplify-and-forward function on the first 15 

time domain resource unit is in an off state, and the downlink amplify-and-forward function is in 

the on state;

the third indication state indicates that the uplink amplify-and-forward function on the first 

time domain resource unit is in the on state, and the downlink amplify-and-forward function is in 

the off state; and20 

the fourth indication state indicates that both the uplink amplify-and-forward function and the 

downlink amplify-and-forward function on the first time domain resource unit are in the off state. 

43. The apparatus according to any one of claims 38 to 41, wherein the transceiver unit is 

further configured to: 

send second information to the relay device, wherein the second information indicates at least 25 

one of the following information: a start position of uplink transmission in a first periodicity, an 

end position of uplink transmission in the first periodicity, a start position of downlink transmission 

in the first periodicity, and an end position of downlink transmission in the first periodicity, 

wherein the first time domain resource set comprises one or more time domain resources in the 

first periodicity. 30 

44. The apparatus according to any one of claims 38 to 42, wherein the transceiver unit is 
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further configured to: 

send an uplink forwarding timing advance to the relay device. 

45. A communication device, wherein the communication device comprises a transceiver, a 

processor, an amplifier, and a memory; the memory stores program instructions; and when the 

program instructions are executed, the communication device is enabled to perform the method 5 

according to any one of claims 1 to 15. 

46. A communication device, wherein the communication device comprises a transceiver, a 

processor, and a memory; the memory stores program instructions; and when the program 

instructions are executed, the communication device is enabled to perform the method according 

to any one of claims 16 to 22. 10 

47. A chip, wherein the chip is coupled to a memory in an electronic device, so that when 

running, the chip invokes program instructions stored in the memory, to implement the method 

according to any one of claims 1 to 15, or implement the method according to any one of claims 

16 to 22. 

48. A computer-readable storage medium, wherein the computer-readable storage medium 15 

comprises program instructions, and when the program instructions are run on a device, the device 

is enabled to perform the method according to any one of claims 1 to 22. 

49. A communication system, comprising the relay communication apparatus according to 

any one of claims 23 to 37 and the relay communication apparatus according to any one of claims 

38 to 44. 20 


