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TRANSMISSION TIMING DETERMINING METHOD AND 

APPARATUS 

TECHNICAL FIELD 

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

to a transmission timing determining method and apparatus. 5 

BACKGROUND 

[0002] In a 5th generation (the fifth generation, 5G) mobile communication system new radio 

(new radio, NR) technology, a large bandwidth can be used, for example, a millimeter-wave band 

may be used. In addition, a large-scale antenna and a multi-beam system may be used. Therefore, 

a high system rate can be provided by 5G. This facilitates application of an integrated access and 10 

backhaul (integrated access and backhaul, IAB) node in 5G. 

[0003] How to determine a transmission timing of the IAB node is a problem that needs to be 

considered. 

SUMMARY 

[0004] This application provides a transmission timing determining method and apparatus, to 15 

determine a transmission timing of an IAB node. 

[0005] This application provides a transmission timing determining method and apparatus, to 

determine a transmission timing of an IAB node. 

[0006] According to a first aspect, a transmission timing determining method is provided. The 

method is performed by a first node, and the first node may be an IAB node, a relay node, or any 20 

relay device. The method includes the following steps: The first node receives control information 

from a second node, where the control information includes scheduling information of uplink 

transmission, and the control signaling includes first scrambling information; the first node 

determines a first timing type associated with the first scrambling information; and the first node 
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determines a transmission timing of the uplink transmission based on the first timing type. The 

first node may determine the first timing type based on the first scrambling information carried in 

the control information, and determine, based on the first timing type, the transmission timing of 

the uplink transmission scheduled by the control information. In this way, a timing type is 

implicitly indicated without adding a redundant field indicating the timing type in the control 5 

information. 

[0007] In a possible design, the first node receives, from a donor node, an association 

relationship between scrambling information and a timing type. Optionally, the association 

relationship between the scrambling information and the timing type may be carried in an RRC 

message. That the first node determines a first timing type associated with the first scrambling 10 

information includes: The first node determines, based on the association relationship, the first 

timing type associated with the first scrambling information. The donor node further needs to send 

the association relationship to a DU of an upper-level node of the first node. For example, the 

donor node sends the association relationship to the DU of the upper-level node of the first node 

through F1-AP signaling. In this way, the DU of the upper-level node of the first node obtains the 15 

association relationship, and determines, based on the association relationship, a transmission 

timing of downlink transmission. Therefore, the transmission timing of the downlink transmission 

of the DU of the upper-level node of the first node corresponds to a transmission timing of uplink 

transmission of an MT of the first node. 

[0008] Alternatively, the association relationship may be predefined in a protocol. 20 

[0009] In a possible design, the first timing type includes any one of the following: An uplink 

transmission timing is determined based on timing advance TA indication information from the 

second node; an uplink sending timing of a mobile termination MT of the first node is aligned with 

a downlink sending timing of a distributed unit DU of the first node; or an uplink receiving timing 

of the MT of the first node is aligned with a downlink receiving timing of the DU of the first node. 25 

[0010] In a possible design, the uplink transmission is PUSCH transmission; and the first node 

sends a physical uplink control channel PUCCH and/or an uplink sounding reference signal SRS, 

where when the PUCCH and/or the SRS and a PUSCH are located in a same slot, a transmission 

timing of the PUCCH and/or the SRS is determined based on the first timing type. In other words, 

a transmission timing of the PUCCH and/or the SRS associated with the PUSCH follows (follow) 30 

a transmission timing of the PUSCH. 
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[0011] In a possible design, if no PUSCH transmission exists in a transmission slot of the 

PUCCH and/or the SRS, the transmission timing of the PUCCH and/or the SRS is determined 

based on a default timing type. 

[0012] In a possible design, the control information is used to activate preconfigured granted 

PUSCH transmission. 5 

[0013] According to a second aspect, a transmission timing determining method is provided. 

The method is performed by a first node, and the first node may be an IAB node, a relay node, or 

any relay device. The method includes the following steps: The first node receives configuration 

information from a second node, where the configuration information includes an association 

relationship between a time unit index and a timing type; the first node determines, based on the 10 

association relationship, a first timing type associated with a first time unit; and the first node 

determines, based on the first timing type, a transmission timing for performing uplink 

transmission in the first time unit. In this way, the first node may determine a timing type 

corresponding to a time unit occupied by current uplink transmission, to determine a transmission 

timing in the time unit by using the timing type. The timing type may be indicated in an implicit 15 

indication manner. In addition, signaling overheads are not increased. 

[0014] In a possible design, the time unit index is an index determined at a reference subcarrier 

spacing; and that the first node determines, based on the association relationship, a first timing 

type associated with a first time unit includes: The first node determines the first timing type 

associated with the first time unit based on the reference subcarrier spacing, the subcarrier spacing 20 

corresponding to the first time unit, and the association relationship. In this way, the timing type 

can be determined when the terminal device operates at any subcarrier spacing. 

[0015] In a possible design, that the first node determines the first timing type associated with 

the first time unit based on the reference subcarrier spacing, a subcarrier spacing corresponding to 

the first time unit, and the association relationship includes: The first node determines, based on 25 

the subcarrier spacing corresponding to the first time unit, a first time unit index that corresponds 

to the first time unit and that is at the reference subcarrier spacing; and the first node determines, 

based on the association relationship, the first timing type associated with the first time unit index. 

[0016] In a possible design, the reference subcarrier spacing is a subcarrier spacing of a serving 

carrier of the first node; the reference subcarrier spacing is a subcarrier spacing of an active 30 

bandwidth part BWP of the first node; or the reference subcarrier spacing is a subcarrier spacing 
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indicated by an instruction from the second node. 

[0017] In a possible design, the first timing type includes any one of the following: An uplink 

transmission timing is determined based on timing advance TA indication information from the 

second node; an uplink sending timing of a mobile termination MT of the first node is aligned with 

a downlink sending timing of a distributed unit DU of the first node; or an uplink receiving timing 5 

of the MT of the first node is aligned with a downlink receiving timing of the DU of the first node. 

[0018] In a possible design, the association relationship between the time unit index and the 

timing type is associated with an uplink transmission type, and the uplink transmission type 

includes one or more of a physical uplink shared channel PUSCH, a physical uplink control 

channel PUCCH, or a sounding reference signal SRS. 10 

[0019] According to a third aspect, a transmission timing determining method is provided. The 

method is performed by a first node, and the first node may be an IAB node, a relay node, or any 

relay device. The method includes the following steps: The first node receives control information 

from a second node, where the control information includes scheduling information of sounding 

reference signal SRS transmission, the control signaling includes first information, and the first 15 

information indicates an SRS transmission configuration; the first node determines a first timing 

type associated with the first information; and the first node determines a transmission timing of 

uplink transmission based on the first timing type. In this way, the control information that 

indicates the SRS transmission can be reused. This avoids complex protocol design and 

modification, and indicates a timing type. 20 

[0020] In a possible design, the first information further indicates the first timing type. 

[0021] In a possible design, an association relationship between the first information and the 

first timing type is specified in a protocol. 

[0022] According to a fourth aspect, a transmission timing determining method is provided. 

The method is performed by a first node, and the first node may be an IAB node, a relay node, or 25 

any relay device. The first node determines a timing type based on the following rules, and further 

determines a transmission timing of uplink transmission. The rules include: A timing type 1 is used 

by default for periodic PUCCH and/or SRS transmission. A common terminal device served by an 

upper-level node of the first node also determines a transmission timing by using the timing type 

1. This facilitates multiplexing of uplink of the IAB node and the common terminal device. The 30 

rules may further include: A timing type of the periodic PUCCH and/or SRS transmission is related 
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to a TDD resource transmission direction. In a possible design, if time domain resources/a time 

domain resource occupied by a PUCCH and/or an SRS in a current period overlap/overlaps a UL 

slot in a second configuration, the first node uses a timing type 2 or a timing type 3. 

[0023] If the time domain resources/the time domain resource occupied by the PUCCH and/or 

the SRS in the current period overlap/overlaps a UL slot in a first configuration, the first node uses 5 

the timing type 1. 

[0024] If the UL slot in the first configuration and the UL slot in the second configuration 

overlap, and the time domain resources/the time domain resource occupied by the PUCCH and/or 

the SRS in the current period overlap/overlaps UL slots of the first configuration and the second 

configuration, the first node uses a default timing type. For example, the default timing type is the 10 

timing type 1. 

[0025] The timing type 1 includes: An uplink transmission timing is determined based on 

timing advance TA indication information from a second node. The timing type 2 includes: An 

uplink sending timing of a mobile termination MT of the first node is aligned with a downlink 

sending timing of a distributed unit DU of the first node. The timing type 3 includes: An uplink 15 

receiving timing of the MT of the first node is aligned with a downlink receiving timing of the DU 

of the first node. 

[0026] According to a fifth aspect, a communication apparatus is provided. The 

communication apparatus may be a first node, may be an apparatus located in the first node, or 

may be an apparatus that can be used with the first node. In a design, the communication apparatus 20 

may include modules that are in one-to-one correspondence with the 

methods/operations/steps/actions described in the first aspect. The modules may be hardware 

circuits, may be software, or may be implemented by using a combination of a hardware circuit 

and software. In a design, the apparatus may include a processing module and a communication 

module. The processing module is configured to invoke the communication module to perform a 25 

receiving and/or sending function. An example is as follows: 

[0027] The communication module is configured to receive control information from a second 

node, where the control information includes scheduling information of uplink transmission, and 

the control signaling includes first scrambling information. The processing module is configured 

to: determine a first timing type associated with the first scrambling information, and determine a 30 

transmission timing of the uplink transmission based on the first timing type. 
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[0028] In a possible design, the communication module is further configured to receive, from 

a donor node, an association relationship between scrambling information and a timing type; and 

when determining the first timing type associated with the first scrambling information, the 

processing module is configured to determine, based on the association relationship, the first 

timing type associated with the first scrambling information. 5 

[0029] In a possible design, the first timing type includes any one of the following: An uplink 

transmission timing is determined based on timing advance TA indication information from the 

second node; an uplink sending timing of a mobile termination MT of the first node is aligned with 

a downlink sending timing of a distributed unit DU of the first node; or an uplink receiving timing 

of the MT of the first node is aligned with a downlink receiving timing of the DU of the first node. 10 

[0030] In a possible design, the uplink transmission is PUSCH transmission; and the 

communication module is further configured to send a physical uplink control channel PUCCH 

and/or an uplink sounding reference signal SRS, where when the PUCCH and/or the SRS and a 

PUSCH are located in a same slot, a transmission timing of the PUCCH and/or the SRS is 

determined based on the first timing type. 15 

[0031] In a possible design, the processing module is further configured to: if no PUSCH 

transmission exists in a transmission slot of the PUCCH and/or the SRS, determine the 

transmission timing of the PUCCH and/or the SRS based on a default timing type. 

[0032] In a possible design, the control information is used to activate preconfigured granted 

PUSCH transmission. 20 

[0033] According to a sixth aspect, a communication apparatus is provided. The 

communication apparatus may be a first node, may be an apparatus located in the first node, or 

may be an apparatus that can be used with the first node. In a design, the communication apparatus 

may include modules that are in one-to-one correspondence with the 

methods/operations/steps/actions described in the first aspect. The modules may be hardware 25 

circuits, may be software, or may be implemented by using a combination of a hardware circuit 

and software. In a design, the apparatus may include a processing module and a communication 

module. The processing module is configured to invoke the communication module to perform a 

receiving and/or sending function. For example, the communication module is configured to 

receive configuration information from a second node, where the configuration information 30 

includes an association relationship between a time unit index and a timing type; and the 
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processing module is configured to: determine, based on the association relationship, a first timing 

type associated with a first time unit; and determine, based on the first timing type, a transmission 

timing for performing uplink transmission in the first time unit. 

[0034] In a possible design, the time unit index is an index determined at a reference subcarrier 

spacing; and when determining, based on the association relationship, the first timing type 5 

associated with the first time unit, the processing module is specifically configured to determine 

the first timing type associated with the first time unit based on the reference subcarrier spacing, a 

subcarrier spacing corresponding to the first time unit, and the association relationship. 

[0035] In a possible design, when determining the first timing type associated with the first 

time unit based on the reference subcarrier spacing, a subcarrier spacing corresponding to the first 10 

time unit, and the association relationship, the processing module is specifically configured to: 

determine, based on the subcarrier spacing corresponding to the first time unit, a first time unit 

index that corresponds to the first time unit and that is at the reference subcarrier spacing; and 

determine, based on the association relationship, the first timing type associated with the first time 

unit index. 15 

[0036] In a possible design, the reference subcarrier spacing is a subcarrier spacing of a serving 

carrier of the first node; the reference subcarrier spacing is a subcarrier spacing of an active 

bandwidth part BWP of the first node; or the reference subcarrier spacing is a subcarrier spacing 

indicated by an instruction from the second node. 

[0037] In a possible design, the first timing type includes any one of the following: An uplink 20 

transmission timing is determined based on timing advance TA indication information from the 

second node; an uplink sending timing of a mobile termination MT of the first node is aligned with 

a downlink sending timing of a distributed unit DU of the first node; or an uplink receiving timing 

of the MT of the first node is aligned with a downlink receiving timing of the DU of the first node. 

[0038] In a possible design, the association relationship between the time unit index and the 25 

timing type is associated with an uplink transmission type, and the uplink transmission type 

includes one or more of a physical uplink shared channel PUSCH, a physical uplink control 

channel PUCCH, or a sounding reference signal SRS. 

[0039] According to a seventh aspect, a communication apparatus is provided. The 

communication apparatus may be a first node, may be an apparatus located in the first node, or 30 

may be an apparatus that can be used with the first node. In a design, the communication apparatus 
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may include modules that are in one-to-one correspondence with the 

methods/operations/steps/actions described in the first aspect. The modules may be hardware 

circuits, may be software, or may be implemented by using a combination of a hardware circuit 

and software. In a design, the apparatus may include a processing module and a communication 

module. The processing module is configured to invoke the communication module to perform a 5 

receiving and/or sending function. An example is as follows: 

[0040] The communication module is configured to receive control information from a second 

node, where the control information includes scheduling information of sounding reference signal 

SRS transmission, the control signaling includes first information, and the first information 

indicates an SRS transmission configuration. The processing module is configured to: determine 10 

a first timing type associated with the first information, and determine a transmission timing of 

uplink transmission based on the first timing type. 

[0041] In a possible design, the first information further indicates the first timing type. 

[0042] In a possible design, an association relationship between the first information and the 

first timing type is specified in a protocol. 15 

[0043] According to an eighth aspect, a communication apparatus is provided. The 

communication apparatus may be a first node, may be an apparatus located in the first node, or 

may be an apparatus that can be used with the first node. In a design, the communication apparatus 

may include modules that are in one-to-one correspondence with the 

methods/operations/steps/actions described in the first aspect. The modules may be hardware 20 

circuits, may be software, or may be implemented by using a combination of a hardware circuit 

and software. In a design, the apparatus may include a processing module and a communication 

module. The processing module is configured to invoke the communication module to perform a 

receiving and/or sending function. For example, the processing module is configured to: determine 

a timing type based on the following rules, and further determine a transmission timing of uplink 25 

transmission. The communication module is configured to perform communication based on the 

transmission timing. The rules include: A timing type 1 is used by default for periodic PUCCH 

and/or SRS transmission. A common terminal device served by an upper-level node of the first 

node also determines a transmission timing by using the timing type 1. This facilitates multiplexing 

of uplink of an IAB node and the common terminal device. The rules may further include: A timing 30 

type of the periodic PUCCH and/or SRS transmission is related to a TDD resource transmission 
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direction. In a possible design, if time domain resources/a time domain resource occupied by a 

PUCCH and/or an SRS in a current period overlap/overlaps a UL slot in a second configuration, 

the first node uses a timing type 2 or a timing type 3. 

[0044] If the time domain resources/the time domain resource occupied by the PUCCH and/or 

the SRS in the current period overlap/overlaps a UL slot in a first configuration, the first node uses 5 

the timing type 1. 

[0045] If the UL slot in the first configuration and the UL slot in the second configuration 

overlap, and the time domain resources/the time domain resource occupied by the PUCCH and/or 

the SRS in the current period overlap/overlaps UL slots of the first configuration and the second 

configuration, the first node uses a default timing type. For example, the default timing type is the 10 

timing type 1. 

[0046] The timing type 1 includes: An uplink transmission timing is determined based on 

timing advance TA indication information from a second node. The timing type 2 includes: An 

uplink sending timing of a mobile termination MT of the first node is aligned with a downlink 

sending timing of a distributed unit DU of the first node. The timing type 3 includes: An uplink 15 

receiving timing of the MT of the first node is aligned with a downlink receiving timing of the DU 

of the first node. 

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

communication apparatus. The communication apparatus includes a communication interface and 

a processor, and the communication interface is used by the communication apparatus to 20 

communicate with another device, for example, to receive or receive data or a signal. For example, 

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

communication interface, and the another device may be a second node or a donor node. The 

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

described in any one of the first aspect to the fourth aspect. The apparatus may further include a 25 

memory, configured to store the programs, the instructions, or the data invoked by the processor. 

The memory is coupled to the processor, and the processor may implement the method described 

in any one of the first aspect to the fourth aspect when executing the instructions or the data stored 

in the memory. 

[0048] According to a sixth aspect, an embodiment of this application further provides a 30 

computer-readable storage medium, including a computer program or instructions. When the 
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computer program or the instructions is/are run on a computer, the method in any one of the first 

aspect to the fourth aspect is implemented. 

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

system. The chip system includes a processor, and the processor executes a computer program or 

instructions stored in a memory, to implement the method in any one of the first aspect to the fourth 5 

aspect. The chip system may include a chip, or may include a chip and another discrete component. 

[0050] In a possible design, the processor includes a memory, or the processor is coupled to 

the memory. 

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

computer program product, including a computer program or instructions. When the computer 10 

program or the instructions is/are run on a computer, the method in any one of the first aspect to 

the fourth aspect is implemented. 

[0052] According to a ninth aspect, an embodiment of this application provides a 

communication system. The communication system includes a first node and a second node, and 

the first node is configured to perform the method in any one of the first aspect to the fourth aspect. 15 

BRIEF DESCRIPTION OF DRAWINGS 

[0053] FIG. 1 is a schematic diagram of a structure of a communication system according to 

an embodiment of this application;

[0054] FIG. 2 is a schematic diagram of a structure of an IAB node according to an 

embodiment of this application;20 

[0055] FIG. 3 is a schematic diagram of a TDD-uplink-downlink-common configuration 

according to an embodiment of this application;

[0056] FIG. 4a is a first schematic diagram of spatial multiplexing on an MT and a DU 

according to an embodiment of this application;

[0057] FIG. 4b is a second schematic diagram of spatial multiplexing on an MT and a DU 25 

according to an embodiment of this application;

[0058] FIG. 5a is a first schematic diagram of a transmission resource configuration in a first 

manner according to an embodiment of this application;

[0059] FIG. 5b is a second schematic diagram of a transmission resource configuration in a 
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first manner according to an embodiment of this application;

[0060] FIG. 6 is a schematic flowchart of a first transmission timing determining method 

according to an embodiment of this application;

[0061] FIG. 7 is a schematic flowchart of a second transmission timing determining method 

according to an embodiment of this application;5 

[0062] FIG. 8 is a schematic flowchart of a third transmission timing determining method 

according to an embodiment of this application;

[0063] FIG. 9 is a schematic diagram of a correspondence between slot sequence numbers 

included in 60 kHz and 120 kHz system frames according to an embodiment of this application;

[0064] FIG. 10 is a first schematic diagram of a structure of a communication apparatus 10 

according to an embodiment of this application; and

[0065] FIG. 11 is a second schematic diagram of a structure of a communication apparatus 

according to an embodiment of this application. 

DESCRIPTION OF EMBODIMENTS 

[0066] Embodiments of this application provide a transmission timing determining method 15 

and apparatus, to determine a transmission timing of an IAB node. 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. Repeated parts are not described in detail. 

[0067] In descriptions of embodiments of this application, the term "and/or" describes an 20 

association relationship between associated objects and indicates that three relationships may exist. 

For example, A and/or B may indicate the following three cases: Only A exists, both A and B exist, 

and only B exists. A plurality of in this application means two or more. In addition, it should be 

understood that in the descriptions of this application, terms such as "first" and "second" are merely 

used for distinguishing and description, but should not be understood as indicating or implying 25 

relative importance, or should not be understood as indicating or implying a sequence. 

[0068] A communication method provided in embodiments of this application may be applied 

to a 4th generation (4th generation, 4G) communication system, for example, a long term evolution 

(long term evolution, LTE) system; a 5th generation (5th generation, 5G) communication system, 
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for example, a new radio (new radio, NR) system; or various future communication systems, for 

example, a 6th generation (6th generation, 6G) communication system or a 7th generation (7th 

generation, 7G) communication system. 

[0069] The following describes in detail embodiments of this application with reference to 

accompanying drawings. 5 

[0070] FIG. 1 is a schematic diagram of a structure of a communication system to which an 

embodiment of this application is applicable. In the communication system shown in FIG. 1, an 

IAB system is provided. The IAB system includes at least one base station 100, one or more 

terminals 101 served by the base station 100, one or more relay nodes (relay node, RN), and one 

or more terminals served by the relay node. In this embodiment of this application, the relay node 10 

may also be referred to as a relay device, or a relay transmission reception point (relay transmission 

and reception point, rTRP). 

[0071] For example, in the IAB system shown in FIG. 1, the relay node includes an rTRP 110, 

an rTRP 120, an rTRP 130, one or more terminals 111 served by the rTRP 110, one or more 

terminals 121 served by the rTRP 120, and one or more terminals 131 served by the rTRP 130. 15 

Generally, the base station 100 is referred to as a donor base station (donor next generation NodeB, 

DgNB). The rTRP 110 is connected to the base station 100 through a wireless backhaul link 113. 

The rTRP 120 is connected to the relay node rTRP 110 through a wireless backhaul link 123 to 

access a network, and the rTRP 130 is connected to the relay node rTRP 110 through a wireless 

backhaul link 133 to access the network. The rTRP 120 serves the one or more terminals 121, and 20 

the rTRP 130 serves the one or more terminals 131. In FIG. 1, both the relay nodes rTRP 110 and 

rTRP 120 are connected to the network through the wireless backhaul links. In this application, 

the wireless backhaul links are viewed from a perspective of the relay node. For example, the 

wireless backhaul link 113 is a backhaul link of the relay node rTRP 110, and the wireless backhaul 

link 123 is a backhaul link of the relay node rTRP 120. As shown in FIG. 1, a relay node (for 25 

example, the relay node 120) may be connected to another relay node 110 through a wireless 

backhaul link (for example, the wireless backhaul link 123), to access the network. In addition, the 

relay node may access the network through a plurality of levels of wireless relay nodes. 

[0072] In this embodiment of this application, the donor base station may also be referred to 

as a donor (donor) node, or referred to as an IAB donor. The base station includes but is not limited 30 

to an evolved NodeB (evolved NodeB, eNB), a radio network controller (radio network controller, 
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RNC), a NodeB (NodeB, NB), a base station controller (base station controller, BSC), a base 

transceiver station (base transceiver station, BTS), a home base station (for example, a home 

evolved NodeB, or a home NodeB, HNB), a baseband unit (baseband unit, BBU), a new radio 

base station (for example, a gNB), or the like. 

[0073] It may be understood that the IAB system may further include more or fewer relay 5 

nodes. 

[0074] Generally, a node that provides a wireless backhaul link resource, for example, the relay 

node 110, is referred to as an upper-level node of the relay node 120, and the relay node 120 is 

referred to as a lower-level node of the relay node 110. Usually, the lower-level node may be 

considered as a terminal of the upper-level node. It should be understood that, in the IAB system 10 

shown in FIG. 1, one relay node is connected to one upper-level node. However, in a future relay 

system, to improve reliability of the wireless backhaul link, a plurality of upper-level nodes 

simultaneously serve one relay node (for example, the relay node 120). The rTRP 130 in FIG. 1 

may further be connected to the relay node rTRP 120 through a backhaul link 134. That is, both 

the rTRP 110 and the rTRP 120 are upper-level nodes of the rTRP 130. In this application, the 15 

terminal 101, the terminal 111, the terminal 121, and the terminal 131 may each be a static or 

mobile device. For example, the mobile device may be a mobile phone, an intelligent terminal, a 

tablet computer, a notebook computer, a video game console, a multimedia player, or even a mobile 

relay node. The static device is usually located at a fixed location, for example, a computer, or an 

access point (which accesses a network through a wireless link, for example, a static relay node). 20 

Names of the relay nodes rTRPs 110, 120, and 130 are not limited in a scenario or a network in 

which the relay nodes rTRPs 110, 120, and 130 are deployed, and there may be any other name 

such as a relay or RN. In this application, the rTRP is used only for ease of description. 

[0075] In FIG. 1, wireless links 102, 112, 122, 132, 113, 123, 133, and 134 may be 

bidirectional links, including uplink and downlink transmission links. Particularly, the wireless 25 

backhaul links 113, 123, 133, and 134 may be used by an upper-level node for serving a lower-

level node. For example, the upper-level node 100 provides a wireless backhaul service for the 

lower-level node 110. It should be understood that an uplink and a downlink of a backhaul link 

may be separated. To be specific, the uplink and the downlink are not transmitted through a same 

node. Downlink transmission means that an upper-level node transmits information or data to a 30 

lower-level node. For example, the node 100 transmits information or data to the node 110. Uplink 
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transmission means that the lower-level node transmits information or data to the upper-level node. 

For example, the node 110 transmits information or data to the node 100. The node is not limited 

to a network node or a terminal. For example, in a D2D scenario, a terminal may be used as a relay 

node to serve another terminal. In some scenarios, the wireless backhaul link may also be an access 

link. For example, the backhaul link 123 may also be considered as an access link of the node 110, 5 

and the backhaul link 113 is also an access link of the node 100. It should be understood that the 

upper-level node may be a base station or a relay node, and the lower-level node may be a relay 

node or a terminal having a relay function. For example, in the D2D scenario, the lower-level node 

may also be a terminal. 

[0076] In FIG. 1, the donor node is a node that may access a core network through the node, 10 

or is an anchor base station in a radio access network, and may access the network through the 

anchor base station. The anchor base station is responsible for processing data at a packet data 

convergence protocol (packet data convergence protocol, PDCP) layer, receiving data from a core 

network and forwarding the data to a relay node, or receiving data from a relay node and 

forwarding the data to a core network. The donor node may generally access a network in a wired 15 

manner, for example, through an optical fiber. 

[0077] For any relay node (or any IAB node), two parts are included, and are configured to 

implement functions similar to those of a base station and functions similar to those of a terminal. 

Refer to FIG. 2. The IAB node may include a mobile termination (mobile termination, MT) and a 

distributed unit (distributed unit, DU). The MT is a functional module used for implementing a 20 

function similar to that of a common terminal, and is configured to communicate with an upper-

level node, for example, send uplink (UL) data to the upper-level node, and receive downlink (DL) 

data from the upper-level node. The DU is a functional module used for implementing a function 

similar to that of a common base station, and is configured to communicate with a lower-level 

node, for example, send downlink (DL) data to the lower-level node, and receive uplink (UL) data 25 

from the lower-level node. 

[0078] To better understand the method provided in embodiments of this application, the 

following describes technical terms and concepts in embodiments of this application. 

[0079] (1) Transmission resources of an MT of an IAB node 

[0080] Transmission resources of the MT of the IAB node may be classified into three types: 30 

downlink (downlink, D), uplink (uplink, U), and flexible (flexible, F). The three types of resources 
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are also supported by a common terminal, and may be indicated through signaling. Transmission 

resources of a DU of the IAB node may be classified into three transmission directions: uplink (U), 

downlink (D), and flexible (F). Resources of the DU may be classified into three types: hard, soft, 

and not available. A DU hard resource indicates a resource that is always available to the DU, a 

DU soft resource indicates whether a resource is available to the DU depends on an indication of 5 

an upper-level node, and a DU not available resource indicates a resource that is not available to 

the DU. 

[0081] (2) Time domain duplex (time domain duplex, TDD) uplink-downlink-configuration 

common 

[0082] A common terminal (which may be referred to as a terminal for short) can obtain a 10 

TDD-uplink-downlink-common configuration (UL-DL-configuration common) from a broadcast 

message. The TDD-uplink-downlink-common configuration includes a quantity of downlink 

slots/symbols and a quantity of uplink slots/symbols. In a configuration period, the quantity of 

downlink slots indicates a quantity of consecutive slots that are counted from a first slot; the 

quantity of uplink slots indicates a quantity of consecutive slots that are counted backward from a 15 

last slot; the quantity of downlink symbols indicates a quantity of consecutive symbols that are 

counted forward from a first symbol in remaining slots that are not indicated, that is, flexible slots; 

and the quantity of uplink symbols indicates a quantity of consecutive symbols that are counted 

backward from a last symbol in the remaining slots that are not indicated, that is, the flexible slots. 

The symbols described herein all refer to an OFDM symbol (symbol) in an OFDM system, and an 20 

absolute time length of the OFDM symbol is related to a subcarrier spacing. The TDD-uplink-

downlink-common configuration indicates that the configuration period starts with a downlink slot 

and ends with an uplink slot. After the terminal accesses a cell, a base station configures a TDD-

uplink-downlink-dedicated (TDD-UL-DL-dedicated) configuration through radio resource control 

(radio resource control, RRC) signaling, to further indicate a transmission direction of a part of 25 

"F" slots or symbols in the TDD configuration configured in the broadcast message. 

[0083] The MT of the IAB node may use a resource configuration method of the common 

terminal, that is, the resource configuration method supports the following: The configuration 

period starts with a downlink time domain resource and ends with an uplink time domain resource. 

As shown in FIG. 3, according to the TDD-uplink-downlink-common configuration, a 30 

configuration manner that starts with D and ends with U is provided. In FIG. 3, one block may 
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represent one slot. For example, five consecutive slots are used as one configuration period, and 

each configuration period starts with D and ends with U. In this embodiment of this application, a 

time domain resource in a unit may be a slot, or may be a symbol or another type of time domain 

resource. For ease of description, in one configuration period, "a start time domain resource is 

uplink" may be described as "starting with U", "an end time domain resource is downlink" may be 5 

described as "ending with D", "the start time domain resource is downlink" may be described as 

"starting with D", and "the end time domain resource is uplink" is described as "ending with U". 

[0084] (3) Spatial division multiplexing on an access link and a backhaul link of the IAB node 

cannot be implemented due to a half-duplex constraint. 

[0085] The IAB node integrates a wireless access link and a wireless backhaul link. The 10 

wireless access link is a communication link between user equipment (user equipment, UE) and 

the IAB node, the wireless backhaul link is a communication link between IAB nodes and a 

communication link between the IAB node and an IAB donor, and the wireless backhaul link is 

used for data backhaul. Therefore, the IAB node does not need a wired transmission network for 

data backhaul, and the IAB node is more likely to be deployed in a dense urban scenario. This 15 

relieves burden of deployment of the wired transmission network. The wireless access link is 

referred to as an access link for short, and the wireless backhaul link is referred to as a backhaul 

link for short. 

[0086] In-band relay is a relay solution in which the backhaul link and the access link share a 

same frequency band. The in-band relay is generally subject to the half-duplex constraint. 20 

Specifically, when receiving a downlink signal sent by an upper-level node of the IAB node, the 

IAB node cannot send a downlink signal to a lower-level node of the IAB node, while when a 

relay node receives an uplink signal sent by a lower-level node of the relay node, the relay node 

cannot send an uplink signal to an upper-level node of the relay node. 

[0087] In a configuration period, a DU sends downlink data to a lower-level node or a terminal 25 

on a downlink time domain resource of the DU of the IAB node. That spatial multiplexing is 

implemented on the DU and the MT of the IAB node means that when the DU performs downlink 

sending, the MT performs uplink sending; and when the DU performs uplink receiving, the MT 

performs downlink receiving. As shown in FIG. 4a, when an IAB node 1 receives a downlink 

sending signal of an upper-level node of the IAB node 1 on a backhaul link, the IAB node 1 may 30 

receive an uplink signal sent by a lower-level node of the IAB node 1 or a terminal on an access 



17 

link at the same time. Simply speaking, when a DU of the IAB node 1 performs uplink receiving, 

an MT performs downlink receiving; or when the MT of the IAB node 1 performs downlink 

receiving, the DU performs uplink receiving. As shown in FIG. 4b, when the IAB node 1 sends an 

uplink signal to the upper-level node of the IAB node 1 on the backhaul link, the IAB node 1 may 

send a downlink signal to the lower-level node of the IAB node 1 or the terminal on the access 5 

link at the same time. Simply speaking, when the DU of the IAB node 1 performs downlink 

sending, the MT performs uplink sending; or when the MT of the IAB node 1 performs uplink 

sending, the DU performs downlink sending. FIG. 4a and FIG. 4b are schematically illustrated by 

using an example in which the upper-level node of the IAB node 1 is a donor node, and the upper-

level node of the IAB node 1 may alternatively be another IAB node. 10 

[0088] When spatial multiplexing is performed on the DU and the MT of the IAB node, the 

MT of the IAB node may receive or send data on an MT resource corresponding to a downlink 

time domain resource of the DU. Due to the half-duplex constraint, the IAB node cannot send a 

downlink signal to the lower-level node of the IAB node when the IAB node receives a downlink 

signal sent by the upper-level node of the IAB node. Consequently, spatial multiplexing cannot be 15 

implemented. 

[0089] (4) An IAB node-dedicated transmission resource configuration is used to implement 

spatial multiplexing on the access link and the backhaul link of the IAB node. 

[0090] The IAB node-dedicated transmission resource configuration is provided for the IAB 

node, and the IAB node-dedicated transmission resource configuration supports the following: A 20 

configuration period starts with an uplink time domain resource and ends with a downlink time 

domain resource. This helps implement spatial multiplexing on the access link and the backhaul 

link, that is, implement spatial multiplexing on an MT and a DU. The dedicated transmission 

resource configuration is defined as that the configuration period starts with the uplink time 

domain resource. The uplink time domain resource includes an uplink slot or an uplink symbol. 25 

Certainly, the dedicated transmission resource configuration may also be defined as that the 

configuration period starts with a flexible time domain resource, where the flexible time domain 

resource includes a flexible slot or a flexible symbol. 

[0091] (5) Transmission resource configuration of the MT of the IAB node 

[0092] The MT of the IAB node obtains a transmission resource configuration. The 30 

transmission resource configuration includes a first configuration (configuration) and a second 
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configuration. The "configuration" in the first configuration and the second configuration may be 

a time domain resource configuration, for example, a slot configuration (slot configuration). The 

"configuration" in the first configuration and the second configuration may be understood as a 

pattern (pattern). In this case, the first configuration may also be referred to as a first pattern, and 

the second configuration may also be referred to as a second pattern. 5 

[0093] The first configuration indicates that a start time domain resource in one configuration 

period is a downlink resource, indicates that an end time domain resource in one configuration 

period is an uplink resource, or indicates that a start time domain resource in one configuration 

period is a downlink resource, and an end time domain resource in one configuration period is an 

uplink resource. 10 

[0094] The second configuration indicates that a start time domain resource in one 

configuration period is an uplink resource, indicates that an end time domain resource in one 

configuration period is a downlink resource, or indicates that a start time domain resource in one 

configuration period is an uplink resource, and an end time domain resource in one configuration 

period is a downlink resource. 15 

[0095] The first configuration may be understood as a TDD-uplink-downlink-common 

configuration and/or a TDD-uplink-downlink-dedicated (TDD-UL-DL-dedicated) configuration, 

and the second configuration may be understood as an IAB node-dedicated transmission resource 

configuration (TDD-UL-DL-dedicated-IAB-MT). The IAB node-dedicated transmission resource 

configuration may also be referred to as an IAB node-dedicated configuration for short. 20 

[0096] Transmission directions of the first configuration and the second configuration are 

described by using an example. Two TDD periods (namely, configuration periods) are used as an 

example. One TDD period includes five time domain resources, sequence numbers of time domain 

resources of a first TDD period are 0 to 4, and sequence numbers of time domain resources of a 

second TDD period are 5 to 9. 25 

[0097] As shown in FIG. 5a, transmission directions of transmission resources of the first 

configuration in one configuration period may be DDDFU, that is, transmission directions of the 

first configuration in time domain resources 0 to 4 are DDDFU, and transmission directions of the 

first configuration in time domain resources 5 to 9 are DDDFU. Transmission directions of 

transmission resources of the second configuration in one configuration period may be represented 30 

as UUUFD, that is, transmission directions of the second configuration in the time domain 
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resources 0 to 4 are UUUFD, and transmission directions of the second configuration in the time 

domain resources 5 to 9 are UUUFD. 

[0098] As shown in FIG. 5b, transmission directions of transmission resources of the first 

configuration in one configuration period are DDDFU, that is, transmission directions of the first 

configuration in time domain resources 0 to 4 are DDDFU, and transmission directions of the first 5 

configuration in time domain resources 5 to 9 are DDDFU. Transmission directions of the 

transmission resources of the second configuration in one configuration period may be represented 

as _UU_D, where "_" represents null, and refers to a hard resource of a DU of the IAB node. In 

this example, it is assumed that the IAB does not have a multiplexing capability of transmitting 

and receiving on the MT and the DU at the same time. Therefore, the MT of the IAB node is not 10 

expected to be scheduled for transmission at a resource location corresponding to "_". 

[0099] In FIG. 5a and FIG. 5b, two TDD periods are used as examples. It may be understood 

that one transmission resource configuration period may further include more or fewer TDD 

periods. 

[00100] (6) Timing type 15 

[00101] A timing type refers to a rule that the IAB node follows when the IAB node determines 

a transmission timing. 

[00102] For the IAB node, the transmission timing may include an uplink transmission timing 

and a downlink transmission timing. The uplink transmission timing is specific to the MT, and an 

uplink transmission timing of the MT includes an uplink sending timing and an uplink receiving 20 

timing. The uplink sending timing of the MT is a timing used when the MT performs uplink 

transmission to a DU of an upper-level node. The uplink receiving timing of the MT is a timing 

used when the MT receives a signal from the DU of the upper-level node. 

[00103] In embodiments of this application, an example in which a timing type of an uplink 

transmission timing is determined is used for description, that is, the IAB node determines a 25 

transmission timing of uplink transmission based on the timing type. 

[00104] The following provides several examples of timing types. 

[00105] Timing type 1: 

[00106] The MT of the IAB node determines the uplink transmission timing based on timing 

advance (timing advance, TA) indication information of the upper-level node. A downlink sending 30 

timing of the DU of the IAB node is aligned between DUs of different nodes. 
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[00107] Timing type 2: 

[00108] An uplink sending timing of the MT of the IAB node is aligned with the downlink 

sending timing of the DU of the IAB node. 

[00109] Timing type 3: 

[00110] An uplink receiving timing of the MT of the IAB node is aligned with a downlink 5 

receiving timing of the DU of the IAB node. 

[00111] As described in the foregoing point (3), that spatial multiplexing is implemented on the 

DU and the MT of the IAB node means that when the DU performs downlink sending, the MT 

performs uplink sending; and when the DU performs uplink receiving, the MT performs downlink 

receiving. That when the DU performs downlink sending, the MT performs uplink sending may 10 

be briefly described as a spatial multiplexing scenario in which the IAB node simultaneously 

performs sending. That when the DU performs uplink receiving, the MT performs downlink 

receiving may be briefly described as a spatial multiplexing scenario in which the IAB node 

simultaneously performs receiving. 

[00112] The timing type 2 may be applicable to a spatial multiplexing scenario in which the 15 

IAB node simultaneously performs sending. The timing type 3 may be applicable to a spatial 

multiplexing scenario in which the IAB node simultaneously performs receiving. The foregoing 

timing type 1 may be applicable to a case of time division multiplexing on the MT and the DU of 

the IAB node. 

[00113] The foregoing several timing types specify a rule for determining the uplink 20 

transmission timing of the MT of the IAB node. In both the timing type 2 and the timing type 3, 

the uplink transmission timing of the MT is related to a downlink transmission timing of the DU. 

In this embodiment of this application, the downlink transmission timing of the DU may be 

determined according to any method. For example, with reference to the timing type 1, the 

downlink transmission timing of the DU may be aligned with a downlink transmission timing of 25 

an IAB donor node. Specifically, the downlink transmission timing of the DU may be indicated 

and adjusted by an upper-level node based on air interface synchronization signaling (OTA 

synchronization, OTA refers to over-the-air), or the downlink transmission timing of the DU may 

be obtained based on a GPS global positioning system or obtained based on another system that 

supports timing service, such as a GNSS or a BeiDou. 30 

[00114] The IAB node may use different timing types in different scenarios. For example, the 
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IAB node may use the first configuration in one TDD period, and may use the second configuration 

in another TDD period. When the first configuration is used, a transmission timing may be 

determined by using the timing type 1, and when the second configuration is used, the transmission 

timing may be determined by using the timing type 2 or the timing type 3. Regardless of which 

TDD configuration is used by the IAB node, how the IAB node determines a transmission timing 5 

of uplink transmission when the IAB node supports a plurality of timing types is a problem that 

needs to be considered. 

[00115] The transmission timing determining method provided in embodiments of this 

application may be used by the IAB node to determine the transmission timing of the uplink 

transmission. It should be noted that the IAB node is used for description in embodiments of this 10 

application, and implementation solutions of the IAB node may be extended to any device having 

a relay function. 

[00116] The following describes several implementation methods of the transmission timing 

determining method provided in embodiments of this application. In the following description, the 

method is performed by a first node, which may be specifically an MT of the first node. The first 15 

node may be a base station, a relay node, an IAB node, a terminal with a relay function, or any 

device with the relay function. 

[00117] As shown in FIG. 6, a specific procedure of a first transmission timing determining 

method according to an embodiment of this application is described as follows. 

[00118] S601: A second node sends control information to the first node, and the first node 20 

receives the control information from the second node. 

[00119] The control information includes scheduling information of uplink transmission, and 

the control signaling includes first scrambling information. The second node may be an upper-

level node of the first node, or may be a donor node (donor node). 

[00120] For example, the control information may be downlink control indication (downlink 25 

control indication, DCI) signaling carried on a downlink control channel PDCCH. The first 

scrambling information may be a radio network temporary identifier (radio network temporary 

identifier, RNTI), or the first scrambling information may be a cell-radio network temporary 

identifier (cell-radio network temporary identifier, C-RNTI) or another identifier having a function 

similar to that of the radio network temporary identifier. 30 

[00121] S602: The first node determines a first timing type associated with the first scrambling 
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information. 

[00122] The first scrambling information has an association relationship with the first timing 

type. This indicates that the first scrambling information implicitly carries information about the 

first timing type. After receiving the control information, the first node may determine the first 

timing type based on the first scrambling information carried in the control information. For 5 

example, the control information indicates the MT of the first node to send an uplink signal, and 

the uplink signal includes at least one of a PUSCH, a PUCCH, and an SRS. 

[00123] S603: The first node determines a transmission timing of the uplink transmission based 

on the first timing type. 

[00124] According to the embodiment in FIG. 6, the first node may determine the first timing 10 

type based on the first scrambling information carried in the control information, and determine, 

based on the first timing type, the transmission timing of the uplink transmission scheduled by the 

control information. In this way, a timing type is implicitly indicated without adding a redundant 

field indicating the timing type in the control information. 

[00125] The following describes some optional implementations of the embodiment in FIG. 6. 15 

[00126] Before receiving the control information from the second node, the first node obtains 

an association relationship between scrambling information and a timing type. 

[00127] The donor node sends the association relationship between the scrambling information 

and the timing type to the first node, and the first node receives the association relationship from 

the donor node. If the donor node is an upper-level node of the first node, the donor node directly 20 

generates and sends the association relationship to the first node. If the donor node is not the upper-

level node of the first node, the donor node may obtain the association relationship from the upper-

level node of the first node, and then send the association relationship to the first node. 

Alternatively, if the donor node is not the upper-level node of the first node, the donor node directly 

generates and sends the association relationship to the first node. 25 

[00128] The association relationship between the scrambling information and the timing type 

may be carried in an RRC message. For example, the donor node sends the RRC message to the 

first node, and adds the association relationship between the scrambling information and the timing 

type to the RRC message. The first node receives the RRC message from the donor node, and 

obtains the association relationship between the scrambling information and the timing type from 30 

the RRC message. 



23 

[00129] The donor node further needs to send the association relationship to a DU of the upper-

level node of the first node. For example, the donor node sends the association relationship to the 

DU of the upper-level node of the first node through F1-AP signaling. In this way, the DU of the 

upper-level node of the first node obtains the association relationship, and determines, based on 

the association relationship, a transmission timing of downlink transmission. Therefore, the 5 

transmission timing of the downlink transmission of the DU of the upper-level node of the first 

node corresponds to a transmission timing of uplink transmission of an MT of the first node. 

[00130] The association relationship between the scrambling information and the timing type 

may be represented by using a table, a function, or in another manner. The table form is used as an 

example. Table 1 shows relationships between several types of scrambling information and timing 10 

types. 

Table 1 

Timing type (timing mode) Scrambling information 

Timing type 1 Scrambling information value 1 (default or not configured) 

Timing type 2 Scrambling information value 2 

Timing type 3 Scrambling information value 3 

[00131] Correspondingly, the timing type 1 may be not configured with scrambling information. 

That is, after the first node receives the control information, if the C-RNTI in the conventional 15 

technology is used for scrambling, the timing type 1 is used by default. The timing type 1 may also 

correspond to default scrambling information. The scrambling information value 2 is a sequence, 

and similarly, the scrambling information value 3 is a sequence. 

[00132] The following describes the method in the embodiment in FIG. 6. It is assumed that the 

scrambling information is an RNTI, and the control information is DCI. The first node is an IAB 20 

node. 

[00133] The RNTI may be a 16-bit (bit) sequence, and is used to scramble a cyclic redundancy 

check (cyclic redundancy check, CRC). When receiving a PDCCH signal at a specified resource 

location, the IAB node attempts to descramble the CRC by using different RNTIs, determines 

whether data of the PDCCH is data valid for the IAB node, and further obtains content of the 25 

PDCCH if the IAB node determines that the data is the data valid for the IAB node. The C-RNTI 
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is generally used by the IAB node to receive data scheduling for unicast. 

[00134] The donor node configures an association relationship between the RNTI and a timing 

type for the IAB node in advance. The association relationship is shown in Table 2. 

Table 2 

Timing type (timing mode) RNTI 

Timing type 1 C-RNTI (default or not configured) 

Timing type 2 RNTI value (value) 1 

Timing type 3 RNTI value 2 

5 

[00135] The RNTI value 1 is a 16-bit binary array or sequence, and is not repeated with a 

special-purpose RNTI specified in a protocol. The special-purpose RNTI is, for example, a paging-

radio network temporary identifier (paging-radio network temporary identifier, P-RNTI) or a 

system information-radio network temporary identifier (system information-radio network 

temporary identifier, SI-RNTI). 10 

[00136] The MT of the IAB node receives a DCI instruction of the upper-level node, where the 

DCI instruction includes scheduling information of uplink transmission, and the DCI signaling is 

scrambled by using the RNTI. The IAB node determines, based on the association relationship 

indicated in Table 2, the timing type associated with the RNTI, and determines a transmission 

timing of uplink transmission based on the timing type. 15 

[00137] For example, the DCI received by the IAB node is scrambled by using the RNTI value 

1, and the IAB node determines, based on the association relationship shown in Table 2, the timing 

type 2 associated with the RNTI value 1. In this case, it may be determined that: An uplink sending 

timing of the MT of the IAB node is aligned with a downlink sending timing of the DU of the IAB 

node. 20 

[00138] It may be understood that Table 1 and Table 2 show three types of timing types. In 

actual application, more or fewer timing types may be included. One timing type may be 

corresponding to one RNTI, or may be corresponding to a plurality of RNTIs. 

[00139] The timing type in the association relationship may be represented by an index number 

of the timing type, or may be a specific meaning of the timing type. For example, a meaning of 25 

the timing type 1 is that the MT of the IAB node determines an uplink transmission timing based 
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on TA indication information of the upper-level node. A meaning of the timing type 2 is that an 

uplink sending timing of the MT of the IAB node is aligned with a downlink sending timing of the 

DU of the IAB node. A meaning of the timing type 3 is that an uplink receiving timing of the MT 

of the IAB node is aligned with a downlink receiving timing of the DU of the IAB node. A meaning 

of each timing type may be represented in a table. The IAB node may determine a meaning of the 5 

timing type based on a scrambling information value, to further determine the transmission timing. 

[00140] The timing type in the association relationship may also be represented by a 

multiplexing mode. For example, as shown in Table 3, the timing type 2 is represented by MT-

Tx/DU-Tx, that is, a spatial multiplexing scenario in which the IAB node simultaneously performs 

sending, and the timing type 3 is represented by MT-Rx/DU-Rx, that is, a spatial multiplexing 10 

scenario in which the IAB node simultaneously performs receiving. The timing type 1 may use an 

RNTI mapping defined in a conventional protocol such as a C-RNTI by default. 

Table 3 

Multiplexing mode Scrambling information 

MT-Tx/DU-Tx Scrambling information value 2 

MT-Rx/DU-Rx Scrambling information value 3 

[00141] In the embodiment in FIG. 6, a timing type is implicitly by using the scrambling 15 

information in the control information, to determine the transmission timing of uplink transmission. 

The control information includes scheduling information of uplink transmission, and the uplink 

transmission may be transmission on a physical uplink shared channel (physical uplink shared 

channel, PUSCH), may be transmission on a physical uplink control channel (physical uplink 

control channel, PUCCH), or may be transmission of a sounding reference signal (sounding 20 

reference signal, SRS). 

[00142] As shown in FIG. 7, a specific procedure of a second transmission timing determining 

method according to an embodiment of this application is described as follows. 

[00143] S701: A second node sends control information to the first node, and the first node 

receives the control information from the second node. 25 

[00144] The control information includes scheduling information of uplink transmission, and 

the control signaling includes first information. The first information indicates a first timing type. 
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[00145] The second node may be an upper-level node of the first node, or may be a donor node 

(donor node). 

[00146] S702: The first node determines the first timing type based on the control information. 

[00147] The first node determines the first timing type based on the first information in the 

control information. 5 

[00148] S703: The first node determines a transmission timing of the uplink transmission based 

on the first timing type. 

[00149] According to the embodiment in FIG. 7, a timing type may be explicitly indicated in 

the control information, so that when receiving the control information, the first node can 

determine, by using the explicitly indicated timing type, the transmission timing of the uplink 10 

transmission scheduled by using the control information. 

[00150] The following describes some optional implementations of the embodiment in FIG. 7. 

[00151] A field in the control information indicates the timing type. Before receiving the control 

information from the second node, the first node obtains an association relationship between a 

codepoint of a bit in the field and the timing type. If the field includes n bits, the field may indicate 15 

2n timing types. For example, the field has two bits in total, and may indicate a maximum of four 

timing types. The field has three bits in total, and may indicate a maximum of eight timing types. 

[00152] As shown in Table 4, the field has two bits in total, and an association relationship 

between a codepoint of the field and a timing type is shown in Table 4. Certainly, the association 

relationship is merely an example, and there may be a plurality of different combination forms 20 

between the codepoint and the timing type. 

Table 4 

Timing type Codepoint (codepoint) of a field 

Timing type 1 00 

Timing type 2 01 

Timing type 3 10 

Reserved (reserved) 11 

[00153] Similar to the association relationship in the embodiment in FIG. 6, the timing type in 
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the association relationship may be represented by using an index number of the timing type, may 

be a specific meaning of the timing type, or may be represented by using a multiplexing mode. For 

example, as shown in Table 5, the timing type 2 is represented by MT-Tx/DU-Tx, that is, a spatial 

multiplexing scenario in which the IAB node simultaneously performs sending, and the timing 

type 3 is represented by MT-Rx/DU-Rx, that is, a spatial multiplexing scenario in which the IAB 5 

node simultaneously performs receiving. The timing type 1 may be explicitly indicated, may be 

indicated by using a default codepoint, or may not be indicated. 

Table 5 

Multiplexing mode Codepoint (codepoint) of a first field 

MT-Tx/DU-Tx 00 

MT-Rx/DU-Rx 01 

[00154] Before receiving the control information from the second node, the first node receives 10 

configuration information from a donor node, where the configuration information includes an 

association relationship between a codepoint of a field and a timing type. Certainly, the association 

relationship between the codepoint of the field and the timing type may also be specified by using 

a protocol. In this case, the donor node needs to indicate the association relationship. 

[00155] In a possible design, if the control information received by the first node does not 15 

include a field used to explicitly indicate a timing type, the first node uses a default timing type. 

For example, the control information is format 0_0, format 0_0 is one type of DCI format, can 

carry little information, and is not suitable to carry the field used to explicitly indicate the timing 

type. In this case, the first node receives DCI in format 0_0, and determines the transmission timing 

of the uplink transmission by using the default timing type. 20 

[00156] In the embodiment in FIG. 7, the timing type can be explicitly indicated by using the 

first information in the control information, and the first node can determine the timing type based 

on the first information that explicitly indicates the timing type, to further determine the 

transmission timing of the uplink transmission. 

[00157] In the embodiment in FIG. 7, the uplink transmission may be PUSCH transmission, 25 

PUCCH transmission, or SRS transmission. 

[00158] Based on the embodiment in FIG. 7, the following describes an embodiment in a 
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scenario in which the uplink transmission is the SRS transmission. 

[00159] The control information includes scheduling information of the SRS transmission, and 

the first information in the control information indicates an SRS transmission configuration. The 

first node may determine, based on the first information, the first timing type associated with the 

first information. The first information may explicitly indicate the first timing type. Alternatively, 5 

the association relationship between the first information and the first timing type is specified in a 

protocol in advance. 

[00160] For example, for aperiodic SRS transmission, the second node may send DCI signaling 

to the first node, where the DCI signaling includes an SRS request (SRS request) field, a value of 

the SRS request field is an SRS resource index (SRS resource index), and the SRS resource index 10 

indicates a resource used by the first node to send an SRS. 

[00161] For example, as shown in Table 6, the SRS request field includes two bits, and an SRS 

resource index 00 indicates that sending of the SRS is not triggered. If the SRS resource index is 

01, a first SRS resource set is triggered. If the SRS resource index is 00, a second SRS resource 

set is triggered. If the SRS resource index is 00, a third SRS resource set is triggered. 15 

Table 6 

SRS resource index Trigger command 

00 Do not trigger 

01 Trigger the first SRS resource set 

10 Trigger the second SRS resource set 

11 Trigger the third SRS resource set 

[00162] The protocol may pre-specify the trigger command indicated by the SRS request field. 

When receiving the DCI signaling, the first node may determine a resource configuration of the 

SRS based on the SRS resource index in the DCI signaling, and send the SRS based on the resource 20 

configuration of the SRS. 

[00163] In a possible embodiment, the timing type indicated by the SRS request field may be 

specified in a protocol in advance. When receiving the DCI signaling, the first node may determine 

a corresponding timing type based on the SRS resource index in the DCI signaling, and determine 
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an SRS transmission timing based on the timing type. A possible correspondence is shown in Table 

7. Certainly, there are other types of combinations of the SRS resource set and the timing type. 

Table 7 

SRS resource index Trigger command/Timing type 

00 Do not trigger 

01 Trigger the first SRS resource set/the timing type 1 

10 Trigger the second SRS resource set/the timing type 2 

11 Trigger the third SRS resource set/the timing type 3 

[00164] In this way, the SRS resource index may indicate the timing type. 5 

[00165] In another possible embodiment, the second node may indicate the timing type to the 

first node, or the SRS resource index may be reused. In this way, apart from a bit that is occupied 

by an existing SRS resource index, a bit needs to be added, to indicate the timing type on a basis 

of indicating a resource configuration. It is assumed that there are three types of timing types. For 

example, in Table 6, one or more bits need to be added apart from the bit occupied by the SRS 10 

resource index, to indicate the timing type. For example, one bit is added, that is, the SRS resource 

index is three bits. For example, the SRS resource index may be shown in Table 8. 

Table 8 

SRS resource index Trigger command/Timing type 

000 Do not trigger 

001 Trigger the first SRS resource set/the timing type 1 

010 Trigger the second SRS resource set/the timing type 1 

011 Trigger the third SRS resource set/the timing type 1 

100 Trigger the first SRS resource set/the timing type 2 

101 Trigger the second SRS resource set/the timing type 2 

110 Trigger the third SRS resource set/the timing type 3 

111 Trigger the third SRS resource set/the timing type 3 
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[00166] Certainly, the SRS resource index is three bits, and may indicate eight combination 

relationships between SRS resource sets and timing types. All combination relationships between 

three SRS resource sets and three timing types cannot be exhaustively listed. The SRS resource 

index may be extended to more bits, to indicate more combination relationships. A quantity of bits 

of the SRS resource index may be configured according to actual application. 5 

[00167] It may be understood that, when the control information indicates transmission of 

another type of reference signal, a method for indicating a timing type is similar to a method for 

indicating an aperiodic SRS by using DCI, and the method for indicating the timing type may be 

obtained by analogy. 

[00168] As shown in FIG. 8, a specific procedure of a third transmission timing determining 10 

method according to an embodiment of this application is described as follows. 

[00169] S801: A second node sends configuration information to a first node, and the first node 

receives the configuration information from the second node. 

[00170] The configuration information includes an association relationship between a time unit 

index and a timing type. 15 

[00171] S802: The first node determines, based on the association relationship, a first timing 

type associated with a first time unit. 

[00172] S803: The first node determines, based on the first timing type, a transmission timing 

for performing uplink transmission in the first time unit. 

[00173] The time unit may be a slot, or may be a subframe, a symbol, a system frame, or another 20 

type of time domain resource. For example, the time unit is the slot, and the configuration 

information includes an association relationship between a slot index and a timing type. 

[00174] The second node may be a donor node or an upper-level node. One system frame 

includes a plurality of slots, and an association relationship between one or more slot indexes and 

timing types may be configured by using the configuration information. 25 

[00175] A quantity of slots included in the system frame varies at different subcarrier spacings. 

The association relationship included in the configuration information may be an association 

relationship between a slot index and a timing type in a reference subcarrier. 

[00176] The first node may determine the first timing type associated with the first time unit 

based on the reference subcarrier spacing, a subcarrier spacing corresponding to the first time unit, 30 

and the association relationship. For example, the first node may determine, based on the subcarrier 
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spacing corresponding to the first time unit, a first time unit index that corresponds to the first time 

unit and that is at the reference subcarrier spacing, and determine, based on the association 

relationship, the first timing type associated with the first time unit index. 

[00177] For example, the reference subcarrier spacing is 60 kHz, the first time unit is a first slot, 

and a subcarrier spacing corresponding to the first slot is 120 kHz. A quantity of slots included in 5 

a 60 kHz system frame is different from that included in a 120 kHz system frame. The quantity of 

slots included in the 60 kHz system frame is 40, and the quantity of slots included in the 120 kHz 

system frame is 80. FIG. 9 shows a correspondence between slot sequence numbers included in 

the 60 kHz system frame and the 120 kHz system frame. 

[00178] The association relationship included in the configuration information obtained by the 10 

first node is an association relationship between a slot index at 60 kHz and a timing type. For 

example, at 60 kHz, a slot index 0 corresponds to a timing type 1, a slot index 1 corresponds to a 

timing type 2, and a slot index 2 corresponds to a timing type 3. In this case, if the first node wants 

to determine a timing type corresponding to the first slot, the first node needs to first determine a 

slot index that corresponds to the first slot and that is at the reference subcarrier. It is assumed that 15 

the first slot is a slot sequence number 2 at 120 kHz, the first node determines that the slot sequence 

number 2 at 120 kHz corresponds to the slot index 1 at 60 kHz, and further determines that the slot 

index 1 at 60 kHz corresponds to the timing type 2, so that the first node may determine that the 

slot sequence number 2 at 120 kHz corresponds to the timing type 2. 

[00179] The subcarrier spacing corresponding to the first time unit is a subcarrier spacing at 20 

which the first node actually performs uplink transmission. When the subcarrier spacing at which 

the first node actually performs transmission is the reference subcarrier spacing, the first node may 

directly determine the associated first timing type based on the first slot. 

[00180] There may be several types of reference subcarrier spacings, and the first node may 

obtain a type of the reference subcarrier spacing in advance. 25 

[00181] The reference subcarrier spacing may be a subcarrier spacing of a serving carrier of the 

first node. Alternatively, the reference subcarrier spacing may be a subcarrier spacing of an active 

bandwidth part (bandwidth part, BWP) of the first node. Alternatively, the reference subcarrier 

spacing may be a subcarrier spacing indicated by an instruction from the second node. For example, 

the reference subcarrier spacing may be indicated by using the configuration information in S801, 30 

or may be indicated by using other signaling. 
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[00182] The following describes the association relationship between the time unit index and 

the timing type by using an example. A time unit still uses a slot as an example. Table 9a or Table 

9b shows an association relationship between a slot index and a timing type. 

Table 9a 

Slot index Timing type 

Timing type 1 

3, 5, 7 Timing type 2 

11, 13, 27 Timing type 3 

5 

Table 9b 

Slot index Timing type 

3, 5, 7 Timing type 1 

Timing type 2 

11, 13, 27 Timing type 3 

[00183] It may be understood that the association relationship between the time unit index and 

the timing type may indicate some time units in a system frame, and a default timing type is used 

for an unindicated time unit. In Table 9a, slot indexes 3, 5, and 7 correspond to the timing type 2, 10 

slot indexes 11, 13, and 27 correspond to the timing type 3, and other unindicated slot indexes 

correspond to the timing type 1 or another default timing type. 

[00184] Similar to the foregoing description, the timing type in the association relationship may 

be represented by using an index number of the timing type, may be a specific meaning of the 

timing type, or may be represented by using a multiplexing mode. For example, as shown in Table 15 

10, the timing type 2 is represented by MT-Tx/DU-Tx, that is, a spatial multiplexing scenario in 

which the IAB node simultaneously performs sending, and the timing type 3 is represented by MT-

Rx/DU-Rx, that is, a spatial multiplexing scenario in which the IAB node simultaneously performs 

receiving. 
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Table 10 

Multiplexing mode Slot index 

MT-Tx/DU-Tx 3, 5, 7 

MT-Rx/DU-Rx 11, 13, 27 

[00185] If the slot index is not configured, the timing type 1 may be used by default. 

[00186] The configuration information in the embodiment in FIG. 8 includes the association 

relationship between the time unit index and the timing type, and may be configured for one or 5 

more uplink transmission types. For example, the association relationship may be an association 

relationship corresponding to PUSCH transmission, may be an association relationship 

corresponding to PUCCH transmission, or may be an association relationship corresponding to 

SRS transmission. Alternatively, a plurality of uplink transmission types may correspond to a same 

association relationship. For example, the PUSCH transmission, the PUCCH transmission, and the 10 

SRS transmission all correspond to a same association relationship. 

[00187] Optionally, an uplink transmission type to which the configuration information is 

specific may be specified in a protocol, or may be explicitly indicated. For example, the 

configuration information may further carry a channel corresponding to the association 

relationship or a corresponding uplink transmission type. 15 

[00188] S801: The second node sends the configuration information to a first node, where the 

second node may be a donor node. The donor node sends the configuration information to the first 

node. The configuration information may be an RRC message, or the configuration information 

may be carried in the RRC message. For example, the donor node sends the RRC message to the 

first node, and adds an association relationship between a time unit index and a timing type to the 20 

RRC message. The first node receives the RRC message from the donor node, and obtains the 

association relationship between the time unit index and the timing type from the RRC message. 

[00189] The donor node further needs to send the association relationship to a DU of an upper-

level node of the first node. For example, the donor node sends the association relationship to the 

DU of the upper-level node of the first node through F1-AP signaling. In this way, the DU of the 25 

upper-level node of the first node obtains the association relationship, and determines, based on 

the association relationship, a transmission timing of downlink transmission. Therefore, the 



34 

transmission timing of the downlink transmission of the DU of the upper-level node of the first 

node corresponds to a transmission timing of uplink transmission of an MT of the first node. 

[00190] The following provides a transmission timing determining method for a specific uplink 

transmission type. 

[00191] 1. Preconfigured grant (ConfiguredGrant) PUSCH 5 

[00192] A ConfiguredGrant PUSCH is a preconfigured resource that is periodically used for 

uplink data transmission, and does not require DCI for scheduling. The ConfiguredGrant PUSCH 

is also referred to as grant-free uplink transmission or semi-persistent scheduling. 

[00193] The ConfiguredGrant PUSCH includes two types. A type (type) 1 ConfiguredGrant 

PUSCH resource refers to a periodic PUSCH resource configured by a base station through RRC 10 

signaling. In this embodiment of this application, the second node may configure a periodic 

PUSCH resource for the first node through the RRC signaling. For the type 1 ConfiguredGrant 

PUSCH, the foregoing default uplink transmission timing may be used. For example, an uplink 

transmission timing is determined by using the timing type 1 by default. Alternatively, when 

configuring the ConfiguredGrant PUSCH resource through the RRC message, the second node 15 

may explicitly indicate a timing type. For example, the RRC message carries configuration 

information of the ConfiguredGrant PUSCH resource, and the configuration information includes 

a field that indicates the timing type. 

[00194] A type 2 ConfiguredGrant PUSCH refers to a periodic PUSCH resource that is 

configured by the second node for the first node through the RRC signaling, and requires the DCI 20 

to activate the ConfiguredGrant PUSCH. For the type 2 ConfiguredGrant PUSCH, a timing type 

may be determined based on the scrambling information carried in the DCI. Refer to the method 

in the embodiment in FIG. 6. For a method for determining, by the first node, a timing type 

associated with the scrambling information carried in the DCI and an association relationship 

between the scrambling information and the timing type, and how the first node determines the 25 

timing type based on the association relationship, refer to descriptions of the embodiment in FIG. 

6. The scrambling information may be a CS-RNTI. 

[00195] In a possible implementation, a timing type of the type 2 ConfiguredGrant PUSCH may 

also be determined in the following manner: A ConfiguredGrant configuration index (ConfigIndex) 

is index numbers of a group of resource configurations in a protocol, and an association 30 

relationship between an index of a resource configuration and a timing type may be set. The 
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association relationship may be specified in the protocol in advance, or may be sent by the second 

node to the first node. When learning the ConfiguredGrant ConfigIndex based on the association 

relationship between the index of the resource configuration and the timing type, the first node 

may determine a timing type associated with the ConfiguredGrant ConfigIndex, and may further 

determine a transmission timing for transmitting a PUSCH by using the timing type on a resource 5 

corresponding to the ConfiguredGrant ConfigIndex. 

[00196] 2. PUCCH and/or SRS 

[00197] If the first node may determine a timing type of a PUSCH and a transmission timing 

for transmitting the PUSCH, when the first node further sends a PUCCH and/or an SRS, the first 

node may determine a transmission timing of the PUCCH and/or the SRS in the following manner. 10 

The timing type of the PUSCH may be determined by using the method in any one of the foregoing 

embodiments in FIG. 6, FIG. 7, or FIG. 8. 

[00198] Manner 1: A transmission timing of a PUCCH and/or an SRS associated with a PUSCH 

follows (follow) a transmission timing of the PUSCH. For example, if the PUCCH transmits 

information used to control the PUSCH, the PUCCH is associated with the PUSCH. For another 15 

example, if the SRS is a reference signal used for PUSCH transmission, the SRS is associated with 

the PUSCH. 

[00199] Alternatively, when the PUCCH and/or the SRS and the PUSCH are located in a same 

slot, the transmission timing of the PUCCH and/or the SRS is determined based on the timing type 

of the PUSCH. For example, the timing type of the PUSCH may be determined by using the 20 

method in the embodiment in FIG. 6. The first node receives the control information, determines 

the first timing type associated with the first scrambling information, and determines the 

transmission timing of the PUSCH based on the first timing type. The first node may further 

determine the transmission timing of the PUCCH and/or the SRS in a transmission slot of the 

PUSCH based on the first timing type. Alternatively, a transmission timing of the PUCCH and/or 25 

the SRS transmitted in a same slot as the PUSCH is the same as the transmission timing of the 

PUSCH. 

[00200] Manner 2: On a basis specified in the manner 1, if no PUSCH transmission exists in a 

transmission slot of the PUCCH and/or the SRS, the transmission timing of the PUCCH and/or 

the SRS is determined based on a default timing type. For example, the default timing type is the 30 

timing type 1. Alternatively, on a basis specified in the manner 1, if no PUSCH transmission exists 
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in a transmission slot of the PUCCH and/or the SRS, the PUCCH and/or the SRS are/is not sent 

in this period. 

[00201] PUCCH transmission and/or SRS transmission that meet/meets the foregoing manner 

1 may be periodical or may be triggered by control signaling. 

[00202] In addition, if the PUCCH transmission and/or the SRS transmission are/is triggered 5 

by the control signaling, the PUCCH transmission and/or the SRS transmission may also be 

determined by using the method in any embodiment of FIG. 6, FIG. 7, or FIG. 8. 

[00203] Manner 3: The timing type 1 is used by default for periodic PUCCH and/or SRS 

transmission. A common terminal device served by an upper-level node of the first node also 

determines a transmission timing by using the timing type 1. This facilitates multiplexing of uplink 10 

of the IAB node and the common terminal device. Using the timing type 1 also helps to reduce 

interference in a network. 

[00204] Manner 4: A timing type of periodic PUCCH and/or SRS transmission is related to a 

TDD resource transmission direction. 

[00205] If time domain resources/a time domain resource occupied by a PUCCH and/or an SRS 15 

in a current period overlap/overlaps a UL slot in the second configuration, the first node uses the 

timing type 2 or the timing type 3. 

[00206] If the time domain resources/the time domain resource occupied by the PUCCH and/or 

the SRS in the current period overlap/overlaps a UL slot in a first configuration, the first node uses 

the timing type 1. 20 

[00207] If the UL slot in the first configuration and the UL slot in the second configuration 

overlap, and the time domain resources/the time domain resource occupied by the PUCCH and/or 

the SRS in the current period overlap/overlaps UL slots of the first configuration and the second 

configuration, the first node uses a default timing type. For example, the default timing type is the 

timing type 1. 25 

[00208] To implement functions in the method provided in the foregoing embodiment of this 

application, the first node may include a hardware structure and/or a software module, to 

implement the foregoing functions by using the hardware structure, the software module, or a 

combination of the hardware structure and the software module. Whether a function in the 

foregoing functions is performed by using the hardware structure, the software module, or the 30 

combination of the hardware structure and the software module depends on particular applications 
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and design constraints of the technical solutions. 

[00209] As shown in FIG. 10, based on a same technical idea, an embodiment of this application 

further provides a communication apparatus 1000. The communication apparatus 1000 may be the 

foregoing first node, may be an apparatus in the first node, or may be an apparatus that can be used 

with the first node. In a design, the communication apparatus 1000 may include modules 5 

corresponding to performing the methods/operations/steps/actions performed by the first node in 

the foregoing method embodiment. The modules may be hardware circuits, may be software, or 

may be implemented by using a combination of a hardware circuit and software. In a design, the 

apparatus may include a processing module 1001 and a communication module 1002. 

[00210] In an embodiment, the communication module 1002 is configured to receive control 10 

information from a second node, where the control information includes scheduling information 

of uplink transmission, and the control signaling includes first scrambling information. 

[00211] The processing module 1001 is configured to: determine a first timing type associated 

with the first scrambling information, and determine a transmission timing of uplink transmission 

based on the first timing type. 15 

[00212] In another embodiment, the communication module 1002 is configured to receive 

configuration information from a second node, where the configuration information includes an 

association relationship between a time unit index and a timing type. 

[00213] The processing module 1001 is configured to: determine, based on the association 

relationship, a first timing type associated with a first time unit; and determine, based on the first 20 

timing type, a transmission timing for performing uplink transmission in the first time unit. 

[00214] In another embodiment, the communication module 1002 is configured to receive 

control information from a second node, where the control information includes scheduling 

information of sounding reference signal SRS transmission, the control signaling includes first 

information, and the first information indicates an SRS transmission configuration. 25 

[00215] The processing module 1001 is configured to: determine a first timing type associated 

with the first information, and determine a transmission timing of uplink transmission based on 

the first timing type. 

[00216] The processing module 1001 and the communication module 1002 may be further 

configured to perform other corresponding steps or operations performed by the first node in the 30 

foregoing method embodiment. Details are not described herein again. 
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[00217] 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, 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 5 

implemented in a form of a software functional module. 

[00218] FIG. 11 shows a communication apparatus 1100 according to an embodiment of this 

application. The communication apparatus 1100 is configured to implement a function of the first 

node in the foregoing method. The apparatus may be the first node, may be an apparatus in the 

first node, or may be an apparatus that can be used with the first node. The apparatus may be a 10 

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

include a chip and another discrete component. The communication apparatus 1100 includes at 

least one processor 1120 and is configured to implement a function of the first node in the method 

provided in embodiments of this application. The communication apparatus 1100 may further 

include a communication interface 1110. In this embodiment of this application, the 15 

communication interface may be a transceiver, a circuit, a bus, a module, or a communication 

interface of another type, and is configured to communicate with another device through a 

transmission medium. For example, the communication interface 1110 is used by an apparatus in 

the communication apparatus 1100 to communicate with another device. For example, when the 

communication apparatus 1100 is the first node, the another apparatus may be a second node or a 20 

donor node. The processor 1120 receives and sends data through the communication interface 1110, 

and is configured to implement the method in the foregoing method embodiments. 

[00219] In an embodiment, the communication interface 1110 is configured to receive control 

information from a second node, where the control information includes scheduling information 

of uplink transmission, and the control signaling includes first scrambling information. The 25 

processor 1120 is configured to: determine a first timing type associated with the first scrambling 

information, and determine a transmission timing of the uplink transmission based on the first 

timing type. 

[00220] Optionally, the communication interface 1110 is further configured to receive, from a 

donor node, an association relationship between scrambling information and a timing type. 30 

[00221] When determining the first timing type associated with the first scrambling information, 
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the processor 1120 is configured to determine, based on the association relationship, the first 

timing type associated with the first scrambling information. 

[00222] Optionally, the first timing type includes any one of the following: 

[00223] An uplink transmission timing is determined based on timing advance TA indication 

information from the second node; an uplink sending timing of a mobile termination MT of the 5 

first node is aligned with a downlink sending timing of a distributed unit DU of the first node; or 

an uplink receiving timing of the MT of the first node is aligned with a downlink receiving timing 

of the DU of the first node. 

[00224] Optionally, the uplink transmission is PUSCH transmission. 

[00225] The communication interface 1110 is further configured to: 10 

send a physical uplink control channel PUCCH and/or an uplink sounding reference 

signal SRS, where when the PUCCH and/or the SRS and a PUSCH are located in a same slot, a 

transmission timing of the PUCCH and/or the SRS is determined based on the first timing type. 

[00226] Optionally, the processor 1120 is further configured to: 

if no PUSCH transmission exists in a transmission slot of the PUCCH and/or the SRS, 15 

determine the transmission timing of the PUCCH and/or the SRS based on a default timing type. 

[00227] Optionally, the control information is used to activate preconfigured granted PUSCH 

transmission. 

[00228] In another embodiment, the communication interface 1110 is configured to receive 

configuration information from a second node, where the configuration information includes an 20 

association relationship between a time unit index and a timing type. 

[00229] The processor 1120 is configured to: determine, based on the association relationship, 

a first timing type associated with a first time unit, and determine, based on the first timing type, 

a transmission timing for performing uplink transmission in the first time unit. 

[00230] Optionally, the time unit index is an index determined at a reference subcarrier spacing. 25 

[00231] When determining, based on the association relationship, the first timing type 

associated with the first time unit, the processor 1120 is specifically configured to: 

determine the first timing type associated with the first time unit based on the reference 

subcarrier spacing, a subcarrier spacing corresponding to the first time unit, and the association 

relationship. 30 

[00232] Optionally, when determining the first timing type associated with the first time unit 



40 

based on the reference subcarrier spacing, the subcarrier spacing corresponding to the first time 

unit, and the association relationship, the processor 1120 is specifically configured to: 

determine, based on the subcarrier spacing corresponding to the first time unit, a first 

time unit index that corresponds to the first time unit and that is at the reference subcarrier spacing; 

and 5 

determine, based on the association relationship, the first timing type associated with 

the first time unit index. 

[00233] Optionally, the reference subcarrier spacing is a subcarrier spacing of a serving carrier 

of the first node; the reference subcarrier spacing is a subcarrier spacing of an active bandwidth 

part BWP of the first node; or the reference subcarrier spacing is a subcarrier spacing indicated by 10 

an instruction from the second node. 

[00234] Optionally, the first timing type includes any one of the following: 

[00235] An uplink transmission timing is determined based on timing advance TA indication 

information from the second node; an uplink sending timing of a mobile termination MT of the 

first node is aligned with a downlink sending timing of a distributed unit DU of the first node; or 15 

an uplink receiving timing of the MT of the first node is aligned with a downlink receiving timing 

of the DU of the first node. 

[00236] Optionally, the association relationship between the time unit index and the timing type 

is associated with an uplink transmission type, and the uplink transmission type includes one or 

more of a physical uplink shared channel PUSCH, a physical uplink control channel PUCCH, or 20 

a sounding reference signal SRS. 

[00237] In another embodiment, the communication interface 1110 is configured to receive 

control information from a second node, where the control information includes scheduling 

information of sounding reference signal SRS transmission, the control signaling includes first 

information, and the first information indicates an SRS transmission configuration. 25 

[00238] The processor 1120 is configured to: determine a first timing type associated with the 

first information, and determine a transmission timing of uplink transmission based on the first 

timing type. 

[00239] Optionally, the first information further indicates the first timing type. 

[00240] Optionally, an association relationship between the first information and the first timing 30 

type is specified in a protocol. 
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[00241] The communication apparatus 1100 may further include at least one memory 1130, 

configured to store program instructions and/or data. The memory 1130 is coupled to the processor 

1120. The coupling in this embodiment of this application may be an indirect coupling or a 

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

mechanical form, or another form, and is used for information exchange between the apparatuses, 5 

the units, or the modules. The processor 1120 may operate in cooperation with the memory 1130. 

The processor 1120 may execute the program instructions stored in the memory 1130. At least one 

of the at least one memory may be included in the processor. 

[00242] A specific connection medium between the communication interface 1110, the 

processor 1120, and the memory 1130 is not limited in this embodiment of this application. In this 10 

embodiment of this application, the memory 1130, the processor 1120, and the communication 

interface 1110 are connected to each other through a bus 1140 in FIG. 11. The bus is represented 

by using a thick line in FIG. 11. A connection manner between other components is schematically 

described, 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 bold line is used to represent the bus 15 

in FIG. 11, but this does not mean that there is only one bus or only one type of bus. 

[00243] In this embodiment of this application, the processor may be a general-purpose 

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

programmable gate array or another programmable logic device, a discrete gate or transistor logic 

device, or a discrete hardware component, and may implement or execute the methods, steps, and 20 

logical block diagrams disclosed in embodiments of this application. The general-purpose 

processor may be a microprocessor or any conventional processor or the like. The steps of the 

method disclosed with reference to embodiments of this application may be directly performed by 

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

and a software module. 25 

[00244] In this embodiment of this application, the memory may be a non-volatile memory, for 

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

or may be a volatile memory (volatile memory), for example, a random access memory (random 

access memory, RAM). The memory is any other medium that can carry or store expected program 

code in a form of an instruction or a data structure and that can be accessed by a computer, but is 30 

not limited thereto. The memory in this embodiment of this application may alternatively be a 
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circuit or any other apparatus that can implement a storage function, and is configured to store the 

program instructions and/or the data. 

[00245] When the communication apparatus 1000 and the communication apparatus 1100 are 

specifically chips or chip systems, the communication module 1902 and the communication 

interface 1110 may output or receive a baseband signal. When the apparatus 1000 and the apparatus 5 

1100 are specifically devices, the communication module 1002 and the communication interface 

1110 may output or receive a radio frequency signal. 

[00246] An embodiment of this application provides a computer storage medium, storing a 

computer program. The computer program includes instructions used to perform the transmission 

resource configuration method provided in the foregoing embodiment. 10 

[00247] An embodiment of this application provides a computer program product including 

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

perform the transmission resource configuration method provided in the foregoing embodiment. 

[00248] An embodiment of this application further provides a chip. The chip includes a 

processor and an interface circuit. The interface circuit is coupled to the processor. The processor 15 

is configured to run a computer program or instructions, to implement the foregoing transmission 

resource configuration. The interface circuit is configured to communicate with another module 

outside the chip. 

[00249] A person skilled in the art should understand that embodiments of this application may 

be provided as a method, a system, or a computer program product. Therefore, this application 20 

may use a form of hardware only embodiments, software only embodiments, or embodiments with 

a combination of software and hardware. In addition, this application may use a form of a computer 

program product that is implemented on one or more computer-usable storage media (including 

but not limited to a disk memory, a CD-ROM, an optical memory, and the like) that include 

computer-usable program code. 25 

[00250] 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 embodiments of 

this application. It should be understood that computer program instructions may be used to 

implement each 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 30 

computer program instructions may be provided for a general-purpose computer, a dedicated 
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computer, an embedded processor, or a processor of any other programmable data processing 

device to generate a machine, so that the instructions executed by a computer or a processor of 

another 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. 5 

[00251] These computer program instructions may alternatively be stored in a computer-

readable memory that can indicate the computer or the another programmable data processing 

device to operate in a specific manner, so that the instructions stored in the computer-readable 

memory generate an 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 10 

blocks in the block diagrams. 

[00252] The computer program instructions may alternatively be loaded onto a computer or the 

another programmable data processing device, so that a series of operations and steps are 

performed on the computer or another programmable device, to generate computer-implemented 

processing. Therefore, the instructions executed on the computer or the another programmable 15 

device provide steps for implementing a specific function in one or more procedures in the 

flowcharts and/or in one or more blocks in the block diagrams. 

[00253] Although some preferred embodiments of this application have been described, a 

person skilled in the art can make changes and modifications to these embodiments once they learn 

the basic inventive concept. Therefore, the following claims are intended to be construed as to 20 

cover the preferred embodiments and all changes and modifications falling within the scope of this 

application. 

[00254] Clearly, a person skilled in the art can make various modifications and variations to 

embodiments of this application without departing from the spirit and scope of embodiments of 

this application. This application is intended to cover these modifications and variations provided 25 

that they fall within the scope of protection defined by the following claims and their equivalent 

technologies. 



44 

CLAIMS 

What is claimed is: 

1. A transmission timing determining method, comprising: 

receiving, by a first node, control information from a second node, wherein the control 

information comprises scheduling information of uplink transmission, and the control signaling 5 

comprises first scrambling information;

determining, by the first node, a first timing type associated with the first scrambling 

information; and

determining, by the first node, a transmission timing of the uplink transmission based on the 

first timing type. 10 

2. The method according to claim 1, wherein the method further comprises: receiving, by the 

first node from a donor node, an association relationship between scrambling information and a 

timing type; and

the determining, by the first node, a first timing type associated with the first scrambling 

information comprises: determining, by the first node based on the association relationship, the 15 

first timing type associated with the first scrambling information. 

3. The method according to claim 1 or 2, wherein the first timing type comprises any one of 

the following: 

an uplink transmission timing is determined based on timing advance TA indication 

information from the second node;20 

an uplink sending timing of a mobile termination MT of the first node is aligned with a 

downlink sending timing of a distributed unit DU of the first node; or

an uplink receiving timing of the MT of the first node is aligned with a downlink receiving 

timing of the DU of the first node. 

4. The method according to any one of claims 1 to 3, wherein the uplink transmission is 25 

PUSCH transmission; and

the method further comprises: 

sending, by the first node, a physical uplink control channel PUCCH and/or an uplink 

sounding reference signal SRS, wherein when the PUCCH and/or the SRS and a PUSCH are 

located in a same slot, a transmission timing of the PUCCH and/or the SRS is determined based 30 
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on the first timing type. 

5. The method according to claim 4, wherein the method further comprises: 

if no PUSCH transmission exists in a transmission slot of the PUCCH and/or the SRS, 

determining the transmission timing of the PUCCH and/or the SRS based on a default timing type. 

6. The method according to any one of claims 1 to 5, wherein the control information is used 5 

to activate preconfigured granted PUSCH transmission. 

7. A transmission timing determining method, comprising: 

receiving, by a first node, configuration information from a second node, wherein the 

configuration information comprises an association relationship between a time unit index and a 

timing type;10 

determining, by the first node based on the association relationship, a first timing type 

associated with a first time unit; and

determining, by the first node based on the first timing type, a transmission timing for 

performing uplink transmission in the first time unit. 

8. The method according to claim 7, wherein the time unit index is an index determined at a 15 

reference subcarrier spacing; and

the determining, by the first node based on the association relationship, a first timing type 

associated with a first time unit comprises: 

determining, by the first node, the first timing type associated with the first time unit based 

on the reference subcarrier spacing, a subcarrier spacing corresponding to the first time unit, and 20 

the association relationship. 

9. The method according to claim 8, wherein the determining, by the first node, the first timing 

type associated with the first time unit based on the reference subcarrier spacing, a subcarrier 

spacing corresponding to the first time unit, and the association relationship comprises: 

determining, by the first node based on the subcarrier spacing corresponding to the first time 25 

unit, a first time unit index that corresponds to the first time unit and that is at the reference 

subcarrier spacing; and

determining, by the first node based on the association relationship, the first timing type 

associated with the first time unit index. 

10. The method according to claim 8 or 9, wherein the reference subcarrier spacing is a 30 

subcarrier spacing of a serving carrier of the first node;
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the reference subcarrier spacing is a subcarrier spacing of an active bandwidth part BWP of 

the first node; or

the reference subcarrier spacing is a subcarrier spacing indicated by an instruction from the 

second node. 

11. The method according to any one of claims 7 to 10, wherein the first timing type comprises 5 

any one of the following: 

an uplink transmission timing is determined based on timing advance TA indication 

information from the second node;

an uplink sending timing of a mobile termination MT of the first node is aligned with a 

downlink sending timing of a distributed unit DU of the first node; or10 

an uplink receiving timing of the MT of the first node is aligned with a downlink receiving 

timing of the DU of the first node. 

12. The method according to any one of claims 7 to 11, wherein the association relationship 

between the time unit index and the timing type is associated with an uplink transmission type, 

and the uplink transmission type comprises one or more of a physical uplink shared channel 15 

PUSCH, a physical uplink control channel PUCCH, or a sounding reference signal SRS. 

13. A transmission timing determining method, comprising: 

receiving, by a first node, control information from a second node, wherein the control 

information comprises scheduling information of sounding reference signal SRS transmission, the 

control signaling comprises first information, and the first information indicates an SRS 20 

transmission configuration;

determining, by the first node, a first timing type associated with the first information; and

determining, by the first node, a transmission timing of uplink transmission based on the first 

timing type. 

14. The method according to claim 13, wherein the first information further indicates the first 25 

timing type. 

15. The method according to claim 13, wherein an association relationship between the first 

information and the first timing type is specified in a protocol. 

16. A transmission timing determining apparatus, applied to a first node, and comprising: 

a communication module, configured to receive control information from a second node, 30 

wherein the control information comprises scheduling information of uplink transmission, and the 
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control signaling comprises first scrambling information; and

a processing module, configured to: determine a first timing type associated with the first 

scrambling information, and determine a transmission timing of the uplink transmission based on 

the first timing type. 

17. The apparatus according to claim 16, wherein the communication module is further 5 

configured to receive, from a donor node, an association relationship between scrambling 

information and a timing type; and

when determining the first timing type associated with the first scrambling information, the 

processing module is configured to determine, based on the association relationship, the first 

timing type associated with the first scrambling information. 10 

18. The apparatus according to claim 16 or 17, wherein the first timing type comprises any 

one of the following: 

an uplink transmission timing is determined based on timing advance TA indication 

information from the second node;

an uplink sending timing of a mobile termination MT of the first node is aligned with a 15 

downlink sending timing of a distributed unit DU of the first node; or

an uplink receiving timing of the MT of the first node is aligned with a downlink receiving 

timing of the DU of the first node. 

19. The apparatus according to any one of claims 16 to 18, wherein the uplink transmission 

is PUSCH transmission; and20 

the communication module is further configured to: 

send a physical uplink control channel PUCCH and/or an uplink sounding reference signal 

SRS, wherein when the PUCCH and/or the SRS and a PUSCH are located in a same slot, a 

transmission timing of the PUCCH and/or the SRS is determined based on the first timing type. 

20. The apparatus according to claim 19, wherein the processing module is further configured 25 

to: 

if no PUSCH transmission exists in a transmission slot of the PUCCH and/or the SRS, 

determine the transmission timing of the PUCCH and/or the SRS based on a default timing type. 

21. The apparatus according to any one of claims 16 to 20, wherein the control information 

is used to activate preconfigured granted PUSCH transmission. 30 

22. A transmission timing determining apparatus, applied to a first node, and comprising: 
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a communication module, configured to receive configuration information from a second 

node, wherein the configuration information comprises an association relationship between a time 

unit index and a timing type; and

a processing module, configured to: determine, based on the association relationship, a first 

timing type associated with a first time unit, and determine, based on the first timing type, a 5 

transmission timing for performing uplink transmission in the first time unit. 

23. The apparatus according to claim 22, wherein the time unit index is an index determined 

at a reference subcarrier spacing; and

when determining, based on the association relationship, the first timing type associated with 

the first time unit, the processing module is specifically configured to: 10 

determine the first timing type associated with the first time unit based on the reference 

subcarrier spacing, a subcarrier spacing corresponding to the first time unit, and the association 

relationship. 

24. The apparatus according to claim 23, wherein when determining the first timing type 

associated with the first time unit based on the reference subcarrier spacing, the subcarrier spacing 15 

corresponding to the first time unit, and the association relationship, the processing module is 

specifically configured to: 

determine, based on the subcarrier spacing corresponding to the first time unit, a first time 

unit index that corresponds to the first time unit and that is at the reference subcarrier spacing; and

determine, based on the association relationship, the first timing type associated with the first 20 

time unit index. 

25. The apparatus according to claim 23 or 24, wherein the reference subcarrier spacing is a 

subcarrier spacing of a serving carrier of the first node;

the reference subcarrier spacing is a subcarrier spacing of an active bandwidth part BWP of 

the first node; or25 

the reference subcarrier spacing is a subcarrier spacing indicated by an instruction from the 

second node. 

26. The apparatus according to any one of claims 22 to 25, wherein the first timing type 

comprises any one of the following: 

an uplink transmission timing is determined based on timing advance TA indication 30 

information from the second node;
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an uplink sending timing of a mobile termination MT of the first node is aligned with a 

downlink sending timing of a distributed unit DU of the first node; or

an uplink receiving timing of the MT of the first node is aligned with a downlink receiving 

timing of the DU of the first node. 

27. The apparatus according to any one of claims 22 to 26, wherein the association 5 

relationship between the time unit index and the timing type is associated with an uplink 

transmission type, and the uplink transmission type comprises one or more of a physical uplink 

shared channel PUSCH, a physical uplink control channel PUCCH, or a sounding reference signal 

SRS. 

28. A transmission timing determining apparatus, comprising: 10 

a communication module, configured to receive control information from a second node, 

wherein the control information comprises scheduling information of sounding reference signal 

SRS transmission, the control signaling comprises first information, and the first information 

indicates an SRS transmission configuration; and

a processing module, configured to: determine a first timing type associated with the first 15 

information, and determine a transmission timing of uplink transmission based on the first timing 

type. 

29. The apparatus according to claim 28, wherein the first information further indicates the 

first timing type. 

30. The apparatus according to claim 28, wherein an association relationship between the first 20 

information and the first timing type is specified in a protocol. 

31. A communication apparatus, comprising a processor and a communication interface, 

wherein the communication interface is configured to communicate with another communication 

apparatus, and the processor is configured to run a group of programs, to enable the communication 

apparatus to implement the method according to any one of claims 1 to 6, the method according 25 

to any one of claims 7 to 12, or the method according to any one of claims 13 to 15. 

32. A chip system, wherein the chip system comprises a processor, the processor is configured 

to be coupled to a memory, and the processor is configured to invoke a program to implement the 

method according to any one of claims 1 to 6, the method according to any one of claims 7 to 12, 

or the method according to any one of claims 13 to 15. 30 

33. A computer-readable storage medium, wherein the computer storage medium stores 



50 

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

communication apparatus, the communication apparatus is enabled to perform the method 

according to any one of claims 1 to 6, the method according to any one of claims 7 to 12, or the 

method according to any one of claims 13 to 15. 

5 


