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LINK STATE SWITCHING METHOD AND 

COMMUNICATIONS DEVICE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

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

202010367097.5, filed in China on April 30, 2020, which is incorporated herein by 5 

reference in its entirety. 

TECHNICAL FIELD 

[0002] The present invention relates to the field of wireless communications 

technologies, and in particular, to a link state switching method and a communications 

device. 10 

BACKGROUND 

[0003] In a wireless communications system, to increase network capacity and 

coverage and satisfy the need for cell deployment flexibility, an integrated access 

backhaul (Integrated Access Backhaul, IAB) technology is proposed. An IAB node 

includes a distributed unit (Distributed Unit, DU) and a mobile termination (Mobile 15 

Termination, MT), where the DU of the IAB node provides service for terminals (User 

Equipment, UE) accessing the IAB node, and the MT is able to establish a wireless 

backhaul link (Backhaul Link) with a DU of a previous-hop IAB node (for example, an 

IAB parent node or a donor IAB node, that is, donor IAB). In addition, the IAB node 

may have the following four link states: DU transmission (Transmission, TX), MT 20 

transmission, DU reception (Reception, RX), and MT reception. Switching between 

link states is supported. However, inter-symbol overlap is likely to occur on the IAB 
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node during a switching between link states, causing interference to data transmission, 

which degrades reliability of data transmission. 

SUMMARY 

[0004] Embodiments of the present invention provide a link state switching method 

and a communications device, so as to resolve a problem of low reliability of data 5 

transmission of an IAB system during link switching. 

[0005] To resolve the foregoing technical problem, the present invention is 

implemented as follows. 

[0006] According to a first aspect, an embodiment of the present invention provides 

a link state switching method, applied to a first relay device. The method includes: 10 

switching between a first link state and a second link state based on a first 

guard period, where 

the first link state and the second link state are link states of an IAB node in 

different transmission modes. 

[0007] According to a second aspect, an embodiment of the present invention 15 

further provides a link state switching apparatus, applied to a first relay device. The 

apparatus includes: 

a switching module, configured to switch between a first link state and a 

second link state based on a first guard period, where 

the first link state and the second link state are link states of an IAB node in 20 

different transmission modes. 

[0008] According to a third aspect, an embodiment of the present invention further 

provides a relay device, where the relay device includes a memory, a processor, and a 

computer program stored in the memory and capable of running on the processor, where 

when the computer program is executed by the processor, the steps of the link state 25 

switching method according to the first aspect are implemented. 

[0009] According to a fourth aspect, an embodiment of the present invention further 

provides a computer-readable storage medium, where the computer-readable storage 
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medium stores a computer program, and when the computer program is executed by a 

processor, the steps of the link state switching method according to the first aspect are 

implemented. 

[0010] According to a fifth aspect, an embodiment of this application provides a 

chip. The chip includes a processor and a communications interface, where the 5 

communications interface is coupled to the processor, and the processor is configured 

to run programs or instructions to implement the steps of the link state switching method 

according to the first aspect. 

[0011] In the embodiments of the present invention, switching is performed 

between the first link state and the second link state based on the first guard period, 10 

where the first link state and the second link state are link states of the IAB node in 

different transmission modes. This can avoid interference caused by inter-symbol 

overlap occurring on the IAB node during a switching between link states in different 

transmission modes, thereby improving reliability of data transmission of the IAB 

system. 15 

BRIEF DESCRIPTION OF DRAWINGS 

[0012] FIG. 1 is a schematic structural diagram of an IAB system according to an 

embodiment of the present invention; 

[0013] FIG. 2 is a schematic structural diagram of CU-DU of the IAB system 

according to an embodiment of the present invention; 20 

[0014] FIG. 3 is a schematic flowchart of a link state switching method according 

to an embodiment of the present invention; 

[0015] FIG. 4 is a first schematic diagram of a principle of link state switching of 

an IAB node according to an embodiment of the present invention; 

[0016] FIG. 5 is a second schematic diagram of the principle of link state switching 25 

of the IAB node according to the embodiment of the present invention; 

[0017] FIG. 6 is a first schematic structural diagram of a link state switching 

apparatus according to an embodiment of the present invention; 
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[0018] FIG. 7 is a second schematic structural diagram of the link state switching 

apparatus according to the embodiment of the present invention; 

[0019] FIG. 8 is a third schematic structural diagram of the link state switching 

apparatus according to the embodiment of the present invention; and 

[0020] FIG. 9 is a schematic structural diagram of hardware of a relay device 5 

according to an embodiment of the present invention. 

DESCRIPTION OF EMBODIMENTS 

[0021] The following clearly and completely describes the technical solutions in 

the embodiments of the present invention with reference to the accompanying drawings 

in the embodiments of the present invention. Apparently, the described embodiments 10 

are some but not all of the embodiments of the present invention. All other embodiments 

obtained by a person of ordinary skill in the art based on the embodiments of the present 

invention without creative efforts shall fall within the protection scope of the present 

invention. 

[0022] In the specification and claims of this application, the term "include" and 15 

any other variants thereof are intended to cover a non-exclusive inclusion. For example, 

a process, method, system, product, or device that includes a list of steps or units is not 

necessarily limited to those steps or units, but may include other steps or units not 

expressly listed or inherent to such a process, method, product, or device. In addition, 

in the specification and claims, the use of "and/or" represents presence of at least one 20 

of the connected objects, for example, "A and/or B" indicates the following three cases: 

only A presents, only B presents, or both A and B present. 

[0023] In the embodiments of the present invention, the word such as "an example" 

or "for example" is used to represent giving an example, an instance, or an illustration. 

Any embodiment or design solution described as "an example" or "for example" in the 25 

embodiments of the present invention shall not be interpreted to be more preferential 

or advantageous than other embodiments or design solutions. Specifically, the word 
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such as "an example" or "for example" is intended to present a related concept in a 

specific manner. 

[0024] The following specifically describes the link state switching method 

provided in the embodiments of this application through specific embodiments and 

application scenarios thereof with reference to the accompanying drawings. 5 

[0025] FIG. 1 is a schematic structural diagram of an integrated access backhaul 

(Integrated Access Backhaul, IAB) system according to an embodiment of the present 

invention. As shown in FIG. 1, the IAB system includes at least two IAB nodes (such 

as a first IAB node 11 and a second IAB node 12), a donor (donor) IAB node 13, and 

terminals (User Equipment, UE) 14, where each IAB node includes a distributed unit 10 

(Distributed Unit, DU) and a mobile termination (Mobile Termination, MT), the DU of 

the IAB node provides access service for the terminals 14 accessing the IAB node, the 

MT is able to establish a wireless backhaul link (Backhaul Link) with a DU of a 

previous-hop IAB node, that is, an IAB parent node (for example, the second IAB node 

12 is an IAB parent node of the first IAB node 11, the donor IAB node 13 is an IAB 15 

parent node of the second IAB node 12, and the donor IAB node 13 is a network-side 

device including a CU and the like), so as to perform data transmission; and the donor 

IAB node 13 is provided with a DU, with a backhaul link being wire transmission. 

Certainly, FIG. 1 shows only a case in which the IAB node includes the first IAB node 

11 and the second IAB node 12. An actual IAB system may include more IAB nodes or 20 

only one IAB node (that is, there is only one IAB node, and one network device 

corresponding to the IAB node is a parent node of the IAB node). This is not limited 

herein. 

[0026] In addition, FIG. 2 is a schematic structural diagram of centralized unit-DU 

(Centralized Unit-Distributed Unit, CU-DU) according to an embodiment of the present 25 

invention. As shown in FIG. 2, in an IAB system, DUs of all IAB nodes are connected 

to a CU node, and the CU node is able to configure the DUs through an F1 application 

(F1-AP) protocol, and the CU is able to configure an MT through a radio resource 

control (Radio Resource Control, RRC) protocol. Alternatively, a DU of a parent node 

of an IAB node is able to configure an MT of the IAB node through RRC. Introduction 30 
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of an IAB system into wireless communication (for example, 5G NR) can resolve a 

problem that a wire transmission network is not deployed in place when access points 

are intensively deployed. To be specific, in the absence of the wire transmission network, 

the access points can implement data transmission through wireless backhaul to 

transmit backhaul information of the IAB node. 5 

[0027] Referring to FIG. 3, FIG. 3 is a schematic flowchart of a link state switching 

method according to an embodiment of the present invention. The link state switching 

method is applied to a first relay device. As shown in FIG. 3, the link state switching 

method includes the following step. 

[0028] Step 301: Switch between a first link state and a second link state based on 10 

a first guard period, where 

the first link state and the second link state are link states of an IAB node in 

different transmission modes. 

[0029] Herein, the first guard period is defined by a protocol or configured by first 

signaling, so that based on the first guard period, the IAB node is able to switch between 15 

the first link state and the second link state corresponding to the IAB node in different 

transmission modes, which can avoid interference caused by inter-symbol overlap 

occurring on the IAB node during a switching between link states in different 

transmission modes, thereby improving reliability of data transmission. 

[0030] In this application, the IAB node includes an MT and a DU, and both the 20 

MT and the DU can perform TX or reception RX of data. In a case that half duplex 

(Half duplex) is supported between the MT and the DU of the IAB node, link states of 

the IAB node for performing data transmission may include MT TX, MT RX, DU TX, 

and DU RX. In a case that full duplex (Full duplex) is supported between the MT and 

the DU of the IAB node or a case that only reception is supported between the MT and 25 

the DU of the IAB node, data reception or transmission of the MT and data reception 

of the DU can be performed synchronously. In a case that full duplex is supported 

between the MT and the DU of the IAB node or a case that only transmission is 

supported between the MT and the DU of the IAB node, data reception or transmission 

of the MT and data transmission of the DU can be performed synchronously; or in a 30 
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case that full duplex is supported between the MT and the DU of the IAB node, 

transmission and reception can be performed synchronously. Therefore, the link states 

of the IAB node for performing data transmission may further include the following 

manners: 

DU TX and MT TX work synchronously (DU TX and MT TX for short), 5 

that is, DU and MT transmit data synchronously; 

DU RX and MT RX work synchronously (DU RX and MT RX for short), 

that is, DU and MT receive data synchronously; 

DU RX and MT TX work synchronously (DU RX and MT TX for short), 

that is, data reception of DU and data transmission of MT are performed synchronously; 10 

and 

DU TX and MT RX work synchronously (DU TX and MT RX for short), 

that is, data transmission of DU and data reception of MT are performed synchronously. 

[0031] In some cases, the data transmission of MT and the data reception of DU 

may be referred to as uplink (Uplink, UL), and the data reception of MT and the data 15 

transmission of DU may be referred to as data downlink (Downlink, DL). Therefore, in 

cases described in this application that MT TX is replaced by MT UL, MT RX is 

replaced by MT DL, DU TX is replaced by DU DL, and DU RX is replaced by DU UL, 

the link state switching method of this application can also be implemented. 

[0032] In addition, the transmission modes may be transmission modes for defining 20 

synchronization of various IAB nodes in study for performing timing synchronization 

on the IAB nodes based on synchronization rules, for example, seven cases (which are 

corresponding to seven transmission modes or seven timing modes) for synchronization 

of the IAB nodes are defined in a study stage of R16. The transmission modes in the 

present invention include but are not limited to transmission modes corresponding to 25 

the seven cases defined by R16. Cases 1, 6, and 7 are specifically described herein 

below. 

[0033] In case 1 (that is, case 1), DU TX of an IAB node is aligned with TX timing 

of an IAB parent node in time domain units (in this case, the IAB parent node may be 

a base station) or DU TX is aligned with DU TX timing of an IAB parent node in time 30 
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domain units (in this case, the IAB parent node may be an IAB node), where the IAB 

parent node is a parent node of the IAB node. 

[0034] In case 6 (that is, case 6), MT TX and DU TX of an IAB node are aligned in 

time domain units or MT TX and DU TX work synchronously (that is, MT and DU 

transmit data synchronously); and DU TX of an IAB node is aligned with TX timing of 5 

an IAB parent node in time domain units or DU TX of an IAB node is aligned with DU 

TX timing of an IAB parent node in time domain units. 

[0035] In case 7 (that is, case 7), MT RX and DU RX of an IAB node are aligned 

in time domain units or MT RX and DU RX work synchronously; and DU RX of an 

IAB node is aligned with RX timing of an IAB parent node in time domain units or DU 10 

RX of an IAB node is aligned with DU RX timing of an IAB parent node in time domain 

units, or the like. 

[0036] The time domain unit may be any one of a symbol (Symbol), a symbol set, 

a slot (slot), a subframe (subFrame), a frame (Frame), a microsecond, a millisecond, a 

second, and the like. It should be noted that in various cases for synchronization of the 15 

IAB nodes, various time domain units may be different or the same. For example, in 

case 6, MT TX and DU TX may be aligned in symbols (that are time domain units in 

which MT TX and DU TX are aligned), and DU TX is aligned with TX timing of the 

IAB parent node in slots (that are time domain units in which DU TX is aligned with 

TX timing of the IAB parent node); or MT TX and DU TX may also be aligned in 20 

symbols, and DU TX may also be aligned with TX timing of the IAB parent node in 

symbols. 

[0037] In addition, in the study for performing timing synchronization based on the 

synchronization rules, TA can be obtained according to the synchronization rules, and 

timing of the IAB node is adjusted according to TA. For example, in case 1 shown in 25 

FIG. 4, the IAB parent node (which may be a donor IAB node or a previous-hop IAB 

node) notifies the IAB node of a time difference T_delta between DU RX/RX and DU 

TX/TX (which may also be considered as a time difference between UL and DL) and 

applies the time difference to DU TX of the IAB node, and DU TX of the IAB node 

adjusts timing of the IAB node according to a MT RX reception time, where a timing 30 
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advance referred to as TA of DU TX compared to MT RX can be obtained by calculating 

through a formula (1) as follows: 

TA=(NTA+NTA_offset)×Tc/2+T_delta      (1) 

where NTA_offset is a parameter indicated by radio resource control (Radio 

Resource Control, RRC) or a value configured by default; 5 

Tc is a minimum time unit; and 

NTA can be obtained through two manners as follows. 

[0038] Manner 1: A random access response (random access response, RAR) 

carries 12 bits information, indicating that TA=0, 1, 2, ..., 3846; and NTA=TA×16×64/2u 

is obtained based on an indication value, where u represents an SCS parameter. 10 

[0039] Manner 2: A medium access control control element (Medium Access 

Control Control Element, MAC CE) carries 6 bits indication information, indicating 

that TA=0, 1, 2, ..., 63; NTA_new=NTA_old+(TA-31)×16×64/2u is obtained based on an 

indication value, where NTA_old is a previous TA value; and a new TA value is obtained 

by adjusting according to an indication of MAC CE. 15 

[0040] In this application, the first link state may be a link state in any one of various 

defined transmission modes. Specifically, the first link state may be a link state in a first 

transmission mode, and the first transmission mode satisfies: MT TX and DU TX are 

aligned in time domain units or MT TX and DU TX work synchronously; and DU TX 

is aligned with TX timing of an IAB parent node in time domain units or DU TX is 20 

aligned with DU TX timing of the IAB parent node in time domain units, where the 

IAB parent node is a parent node of the IAB node, that is, the first transmission mode 

is a transmission mode of case 6. 

[0041] The second link state may also be a link state in any one of various defined 

transmission modes, and a transmission mode of the second link state is different from 25 

that of the first link state. Specifically, the second link state is a link state in a second 

transmission mode, and the second transmission mode satisfies: DU TX is aligned with 

TX timing of an IAB parent node in time domain units or DU TX is aligned with DU 

TX timing of the IAB parent node in time domain units, where the IAB parent node is 
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a parent node of the IAB node, that is, the second transmission mode is a transmission 

mode of case 1. 

[0042] In addition, the first link state and the second link state are link states in two 

different transmission modes; the first link state and the second link state may be at 

least one of MT TX, MT RX, DU TX, and DU RX; and the first link state and the 5 

second link state may be the same or different link states. 

[0043] For example, the first link state is MT TX in the first transmission mode, 

and the second link state is MT TX in the second transmission mode, that is, the first 

link state and the second link state are the same in link states but different in 

transmission modes; or the first link state is DU TX in the first transmission mode, and 10 

the second link state is MT TX in the second transmission mode, that is, the first link 

state and the second link state are different in link states and transmission modes. 

[0044] In this application, the switching between the first link state and the second 

link state may be switching from the first link state to the second link state or may be 

switching from the second link state to the first link state. 15 

[0045] The first guard period may include one or more guard periods, and each 

guard period corresponds to one link switching case. However, in a case that there are 

a plurality of guard periods, different guard periods of the first guard period are for: 

switching between different first link states and the second link state and/or switching 

between the first link state and different second link states. It should be understood that 20 

the different guard periods may be different types of guard periods and are not limited 

to guard periods with different durations, and durations of the plurality of guard periods 

may be the same or different. This is not limited herein. 

[0046] Specifically, the switching between the first link state and the second link 

state may be switching between link states in the first transmission mode and the second 25 

transmission mode, including any one of the following implementations. 

[0047] Implementation 1: switching from the first link state to the second link state 

in a case that the first link state is at least one of MT TX and DU TX and the second 

link state is MT TX. 
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[0048] Implementation 2: switching from the second link state to the first link state 

in a case that the first link state is at least one of MT TX and DU TX and the second 

link state is MT TX. 

[0049] Implementation 3: switching from the first link state to the second link state 

in a case that the first link state is at least one of MT TX and DU TX and the second 5 

link state is MT RX. 

[0050] Implementation 4: switching from the second link state to the first link state 

in a case that the first link state is at least one of MT TX and DU TX and the second 

link state is MT RX. 

[0051] Implementation 5: switching from the first link state to the second link state 10 

in a case that the first link state is at least one of MT TX and DU TX and the second 

link state is DU TX. 

[0052] Implementation 6: switching from the second link state to the first link state 

in a case that the first link state is at least one of MT TX and DU TX and the second 

link state is DU TX. 15 

[0053] Implementation 7: switching from the first link state to the second link state 

in a case that the first link state is at least one of MT TX and DU TX and the second 

link state is DU RX. 

[0054] Implementation 8: switching from the second link state to the first link state 

in a case that the first link state is at least one of MT TX and DU TX and the second 20 

link state is DU RX. 

[0055] For example, as shown in FIG. 5, the IAB node performs data transmission 

at a slot (Slot) n by using MT RX of case 1 and performs data transmission 

synchronously at a Slot n+1 by using MT TX and DU TX of case 6. In this case, the 

IAB node transmits switching between link states from the (Slot) n to the Slot n+1, that 25 

is, the second link state of MT RX is switched to the first link state of MT TX and DU 

TX. 

[0056] In this application, the switching between the first link state and the second 

link state based on the first guard period can be understood as that the IAB node does 

not perform data transmission in the first guard period in a case that the IAB node 30 
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switches between the first link state and the second link state. It should be noted that a 

time unit of the first guard period may be a symbol, a slot, a subframe, a half-frame, a 

frame, a microsecond, a millisecond, a second, and the like. 

[0057] The first guard period is a provided guard symbol parameter (Guard-

Symbols Provided) and is used to indicate the number of unusable symbols (or referred 5 

to as the number of guard symbols) for the IAB node, that is, data transmission is not 

performed in the number of unusable symbols indicated by the first guard period (which 

may be the number of unusable symbols for the IAB node in some link states). 

[0058] In addition, the first guard period may include one or more guard periods, 

and each guard period may apply to switching between link states corresponding to the 10 

guard period. Specifically, in a case that the switching between the link states in the 

first transmission mode and the second transmission mode includes Implementations 1 

to 8, the first guard period may include at least one of the following: 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of MT TX, which is a guard period corresponding to 15 

Implementation 1; 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of MT RX, which is a guard period corresponding to 

Implementation 3; 

a guard period for switching from a second link state of MT TX to a first 20 

link state of MT TX and/or DU TX, which is a guard period corresponding to 

Implementation 2; 

a guard period for switching from a second link state of MT RX to a first 

link state of MT TX and/or DU TX, which is a guard period corresponding to 

Implementation 4; 25 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of DU TX, which is a guard period corresponding to 

Implementation 5; 
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a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of DU RX, which is a guard period corresponding to 

Implementation 7; 

a guard period for switching from a second link state of DU TX to a first 

link state of MT TX and/or DU TX, which is a guard period corresponding to 5 

Implementation 6; and 

a guard period for switching from a second link state of DU RX to a first 

link state of MT TX and/or DU TX, which is a guard period corresponding to 

Implementation 8. 

[0059] The guard periods corresponding to the Implementations 1 to 8 may be the 10 

same or different values predefined according to actual situations. Specifically, the 

guard periods may include at least one of the following: 

a guard period for switching from a second link state of MT TX to a first 

link state of MT TX and/or DU TX being 0; 

a guard period for switching from a first link state of MT TX and/or DU TX 15 

to a second link state of DU TX being 0; and 

a guard period for switching from a second link state of DU TX to a first 

link state of MT TX and/or DU TX being 0. 

[0060] In some implementations, the first guard period is defined by a protocol or 

configured by first signaling. 20 

[0061] In addition, the first relay device may be an IAB node, or the first relay 

device may also be a CU or an IAB parent node. This is not limited herein. 

[0062] Specifically, the first signaling may include at least one of the following: 

signaling with which the IAB node reports first information to a centralized 

unit CU or an IAB parent node; or 25 

signaling with which the CU or the IAB parent node configures first 

information for the IAB node, where 

the first information includes the first guard period or information associated 

with the first guard period. 
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[0063] For example, in a process of configuring a first guard period for an IAB node 

through signaling, the IAB node may obtain guard periods corresponding to switching 

of at least one link state (that is, associate such link state with the first guard period) 

and transmits the obtained guard period to a CU or an IAB parent node through 

signaling (that is, signaling with which the IAB node reports the guard period to the 5 

centralized unit CU or the IAB parent node). In response to the received signaling, the 

CU or the IAB parent node also obtains guard periods (which may be the same as or 

different from a link state obtained by the IAB node) corresponding to switching of at 

least one link state (that is, a first guard period) and transmits the obtained guard period 

to the IAB node through signaling (that is, signaling with which the CU or the IAB 10 

parent node configures a guard period for the IAB node), so as to configure the first 

guard period for the IAB node by the CU or the IAB parent node. 

[0064] It should be noted that the first guard period may be a specific value 

predefined by a protocol or configured by signaling. For example, for switching 

between MT TX or MT RX and DU TX or DU RX, 8 guard periods (that are G1 to G8) 15 

shown in Table 1 below may be defined by a protocol, and a value of each guard period 

may be 0-4 symbols. Certainly, values of the guard periods may also be greater than 4. 

This is not limited herein. 
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Table 1 Guard periods defined by protocol 

MT to DU DU 

TX 

DU 

RX 

MT RX G1 G2 

MT TX G3 G4 

DU to MT MT 

RX 

MT 

TX 

DU TX G5 G6 

DU RX G7 G8 

 

[0065] Alternatively, the values of the guard periods may also be values defined by 

a protocol or indicated by signaling according to preset rules. Specifically, the first 

guard period is associated with a second guard period. The second guard period is a 5 

guard period set for switching between the second link state and a third link state. The 

third link state and the second link state are link states under a same transmission mode. 

Herein, the second guard period may be defined by a protocol or configured by 

signaling. 

[0066] The first guard period being associated with the second guard period may 10 

be defined by a protocol or configured by signaling; and the first guard period being 

associated with the second guard period can be understood as that part or all guard 

periods in the first guard period are the same as part or all guard periods in the second 

guard period. 

[0067] For example, provided that a first guard period includes a guard period 1 15 

and a guard period 2 for switching from a link state (that is, a first link state) in case 6 

to a link state (that is, a second link state) in case 1, a second guard period includes a 

guard period 3 for switching two link states in case 1 (that is, the third link state and the 

second link state are link states in case 1), where the guard period 1 or 2 being equal to 

the guard period 3 may be defined by a protocol or configured by signaling. 20 

[0068] It should be noted that in a case that part of guard periods in the first guard 

period are the same as guard periods in the second guard periods, other guard periods 
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in the first guard period may be specific values defined by a protocol or configured by 

signaling. This is not limited herein. 

[0069] In addition, the guard periods in the first guard period being equal to the 

guard periods in the second guard period may be defined by a protocol or configured 

by signaling according to actual needs. Specifically, in some implementations, the first 5 

guard period being associated with the second guard period may include at least one of 

the following: 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of MT TX in the first guard period is equal to a guard period for 

switching from a second link state of DU TX to a third link state of MT TX in the 10 

second guard period, for example, a guard period for switching from MT TX in case 6 

to MT TX in case 1 is equal to a guard period for switching from DU TX in case 1 to 

MT TX in case 1; 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of MT RX in the first guard period is equal to a guard period for 15 

switching from a second link state of DU TX to a third link state of MT RX in the 

second guard period, for example, a guard period for switching from MT TX in case 6 

to MT RX in case 1 is equal to a guard period for switching from DU TX in case 1 to 

MT RX in case 1; 

a guard period for switching from a second link state of MT RX to a first 20 

link state of MT TX and/or DU TX in the first guard period is equal to a guard period 

for switching from a second link state of MT RX to a third link state of DU TX in the 

second guard period, for example, a guard period for switching from MT RX in case 1 

to MT TX in case 6 is equal to a guard period for switching from MT RX in case 1 to 

DU TX in case 1; 25 

a guard period for switching from a second link state of MT TX to a first 

link state of MT TX and/or DU TX in the first guard period is equal to a guard period 

for switching from a second link state of MT TX to a third link state of DU TX in the 

second guard period, for example, a guard period for switching from MT TX in case 1 
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to MT TX in case 6 is equal to a guard period for switching from MT TX in case 1 to 

DU TX in case 1; 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of DU TX in the first guard period is equal to a guard period for 

switching from a second link state of MT TX to a third link state of DU TX in the 5 

second guard period, for example, a guard period for switching from MT TX in case 6 

to DU TX in case 1 is equal to a guard period for switching from MT TX in case 1 to 

DU TX in case 1; 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of DU RX in the first guard period is equal to a guard period for 10 

switching from a second link state of MT TX to a third link state of DU RX in the 

second guard period, for example, a guard period for switching MT TX in case 6 to DU 

RX in case 1 is equal to a guard period for switching from MT TX in case 1 to DU RX 

in case 1; 

a guard period for switching from a second link state of DU RX to a first 15 

link state of MT TX and/or DU TX in the first guard period is equal to a guard period 

for switching from a second link state of DU RX to a third link state of MT TX in the 

second guard period, for example, a guard period for switching from DU RX in case 1 

to MT TX in case 6 is equal to a guard period for switching from DU RX in case 1 to 

MT TX in case 1; and 20 

a guard period for switching from a second link state of DU TX to a first 

link state of MT TX and/or DU TX in the first guard period is equal to a guard period 

for switching from a second link state of DU TX to a third link state of MT TX in the 

second guard period, for example, a guard period for switching from DU TX in case 1 

to MT TX in case 6 is equal to a guard period for switching from DU TX in case 1 to 25 

MT TX in case 1. 

[0070] In this application, for switching between the first link state and the second 

link state based on the first guard period, an object to which the first guard period 

applies may be defined by a protocol or configured by a network device, a CU, or an 
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IAB parent node, so that the object to which the first guard period applies does not 

perform data transmission in the first guard period. 

[0071] The first guard period may apply to MT or DU of an IAB node. Specifically, 

the object to which the first guard period applies includes at least one of the following: 

MT in the first link state; 5 

MT in the second link state; 

DU in the first link state; and 

DU in the second link state. 

[0072] For example, as shown in FIG. 5, in a case that the IAB node switches from 

a first link state of MT RX to a second link state of MT TX and DU TX, the object to 10 

which the first guard period applies may be at least one of MT in MT TX and DU in 

DU TX; or the object to which the first guard period applies may be MT in MT RX. 

[0073] More specifically, in a case that the first guard period is for switching 

between a first link state of MT TX and/or DU TX and a second link state of MT TX or 

MT RX, the first guard period applies to MT or DU in the first link state. 15 

[0074] For example, in the case as shown in FIG. 5, the object to which the first 

guard period applies may be at least one of MT in MT TX and DU in DU TX. 

[0075] More specifically, the first guard period satisfies at least one of the following: 

in a case that the first guard period is for switching between a first link state 

of MT TX and/or DU TX and a second link state of MT TX, the first guard period 20 

applies to MT in the second link state of MT TX; 

in a case that the first guard period is for switching between a first link state 

of MT TX and/or DU TX and a second link state of MT RX, the first guard period 

applies to MT in the second link state of MT RX; 

in a case that the first guard period is for switching between a first link state 25 

of MT TX and/or DU TX and a second link state of DU TX, the first guard period 

applies to MT and/or DU in the first link state of MT TX and/or DU TX, for example, 

in a case that the first guard period is for switching between a first link state of MT TX 

and a second link state of DU TX, the first guard period applies to MT in the first link 

state of MT TX; in a case that the first guard period is for switching between a first link 30 
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state of DU TX and a second link state of DU TX, the first guard period applies to DU 

in the first link state of DU TX; in a case that the first guard period is for switching 

between a first link state of MT TX and DU TX and a second link state of DU TX, the 

first guard period applies to MT and DU in the first link state of MT TX and DU TX; 

and 5 

in a case that the first guard period is for switching between a first link state 

of MT TX and/or DU TX and a second link state of DU RX, the first guard period 

applies to MT and/or DU in the first link state of MT TX and/or DU TX. 

[0076] It should be noted that the object to which the first guard period applies 

being configured by the network device, the CU, or the IAB parent node may be an 10 

object to which the first guard period applies being configured by first signaling or may 

be an object to which the first guard period applies being configured by another 

signaling. This is not limited herein. 

[0077] In addition, the first guard period may also be defined by the protocol or 

configured by the network device, the CU or the IAB parent node to apply to a time 15 

period of the applied-to object. Specifically, the first guard period applies to a start time 

period or an end time period of a link state of the applied-to object. 

[0078] It should be noted that the first guard period applying to the start time period 

or the end time period of the link state of the applied-to object may be defined or 

configured according to switching cases of different link states. Specifically, in a case 20 

that the first guard period is for switching from a first link state of MT TX and/or DU 

TX to a second link state of MT TX or MT RX, the first guard period applies to an end 

time period of the first link state of MT TX and/or DU TX; or in a case that the first 

guard period is for switching from a second link state of MT TX or MT RX to a first 

link state of MT TX and/or DU TX, the first guard period applies to a start time period 25 

of the first link state of MT TX and/or DU TX. 

[0079] For example, as shown in FIG. 5, in a case that the IAB node switches from 

a first link state of MT RX to a second link state of MT TX and DU TX, if the object to 

which the first guard period applies is MT in MT TX and DU in DU TX and the first 

guard period includes a guard period 1 for switching from MT RX to MT TX and a 30 
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guard period 2 for switching from MT RX to DU TX, MT does not transmit data in the 

guard period 1 of the start time period in symbols 0 to 13 and DU does not transmit data 

in the guard period 2 of the start time period in symbols 0 to 13 when the IAB node 

transmits data on Slot n+1. Specifically, if the guard period 1 is 2 symbols and the guard 

period 2 is 3 symbols, MT does not perform TX in symbols 0 and 1, and DU does not 5 

perform TX in symbols 0 to 2. 

[0080] In this embodiment, the switching between the first link state and the second 

link state based on the first guard period may be performed by an IAB node including 

MT and DU or be performed by a donor IAB node including only DU. This is not 

limited herein. 10 

[0081] In addition, the first guard period being defined by the protocol or 

configured by the signaling may be defined or configured only in a case that the first 

relay device supports both a transmission mode of a first link state and a transmission 

mode of a second link state. MT and DU can transmit or receive synchronously, or one 

of MT and DU transmits and the other receives, so that frequency division multiplexing 15 

(Frequency Division Multiplexing, FDM) or spatial division multiplexing (Spatial 

Division Multiplexing, SDM) can be performed between MT and DU, thereby reducing 

resource overheads. 

[0082] Specifically, in a case that the first relay device is the IAB node, the method 

further includes: 20 

transmitting second signaling to an IAB parent node or a CU, where 

the second signaling is used to indicate whether the IAB node supports a 

first transmission mode and a second transmission mode, or indicate configurations of 

the first transmission mode and the second transmission mode. 

[0083] Herein, the IAB node can report, to the parent node or the CU, whether two 25 

transmission modes (that are the first transmission mode and the second transmission 

mode) or configurations of the two transmission modes are supported, so as to assist 

the parent node or the CU to configure the first guard period for the IAB node. 
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[0084] The second signaling may be any signaling that can be transmitted by the 

IAB node to the CU or the parent node. Specifically, the second signaling may include 

at least one of the following: 

higher layer or physical layer signaling, radio resource control (Radio 

Resource Control, RRC) signaling, MAC CE signaling, downlink control information 5 

(Downlink Control Information, DCI) signaling, backhaul application protocol control 

protocol data unit (Backhaul Application Protocol control Protocol Data unit, BAP 

control PDU), physical downlink control channel (Physical downlink control channel, 

PDCCH), and the like. 

[0085] In some implementations, in a case that the first relay device is an IAB node, 10 

the IAB node can report at least one of a DU RX offset and a time at which the DU RX 

offset occurs. This can prevent the DU RX offset of the IAB node from occurring and 

causing interference on scheduling of the IAB parent node or the CU, thereby further 

improving stability of data transmission. 

[0086] During data transmission, the IAB node can report the DU RX offset and 15 

the time at which the DU RX offset occurs that are configured for the IAB node to the 

parent node or the CU through signaling. The signaling with which the IAB node 

implements report may be at least one of high layer or physical layer signaling, RRC 

signaling, MAC CE signaling, DCI signaling, and BAP control PDU signaling, and the 

like. It should be noted that the signaling may be the same as or different from signaling 20 

with which the IAB node reports the first guard period or information associated with 

the first guard period to the IAB parent node or the CU. 

[0087] In addition, the time at which the DU RX offset occurs may be a slot, a 

subslot (subslot), an uplink symbol (UL symbol), or the like at which the DU RX offset 

occurs. 25 

[0088] It should be noted that for configuring a switching period between link states 

of the IAB node, an independent switching period is configured for switching between 

a link state corresponding to a time period with the DU RX offset and other link states, 

that is, the independent switching period is independent of a switching period for 
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switching between a link state corresponding to a time period without the DU RX offset 

and other link states. 

[0089] In some implementations, the IAB parent node is configured with a first 

offset associated with the first guard period. 

[0090] Herein, the IAB parent node is configured with the first offset, so that the 5 

IAB parent node is able to configure the first offset for the IAB node, and therefore the 

IAB node is able to switch between the first link state and the second link state based 

on the first guard period and the first offset, for example, the IAB node is able to switch 

between the first link state and the second link state based on a sum of the first guard 

period and the first offset. This can prevent the DU RX offset of the IAB parent node 10 

from occurring and causing interference on scheduling of the IAB node, thereby further 

improving stability of data transmission. 

[0091] The first offset associated with the first guard period is a guard period 

additionally set for switching at least one link state associated with the first guard period. 

Specifically, the first offset includes at least one of the following: 15 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of MT TX or MT RX, which is a guard period set for MT in the 

first link state; or 

a guard period for switching from a second link state of MT TX or MT RX 

to a first link state of MT TX and/or DU TX, which is a guard period set for MT in the 20 

first link state. 

[0092] It should be noted that the first offset is a guard time set for MT in the first 

link state, and the first offset may be set in a position of MT in the first link state 

according to actual needs. Specifically, the first offset is set in an end time period of 

MT in the first link state. 25 

[0093] In addition, that the IAB parent node configures the first offset associated 

with the first guard period for the IAB node can be implemented by the IAB node 

through the first signaling or another signaling, where the first signaling or the another 

signaling may also be at least one of high layer or physical layer signaling, RRC 
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signaling, MAC CE signaling, DCI signaling, BAP control PDU signaling, PDCCH, 

and the like. 

[0094] In this application, the first signaling may be configured with a first 

indication that is used to indicate whether data transmission is configured with the first 

guard period. Therefore, during data transmission, the first relay device can 5 

dynamically indicate whether a transmission has a guard period through the first 

indication. 

[0095] In addition, in a case that the first indication is used to indicate that data 

transmission is configured with the first guard period, the first indication may be further 

used to indicate that the first guard period applies to a time period of data transmission. 10 

Specifically, the first indication may be further used to indicate that the first guard 

period applies to a start time period or an end time period of data transmission. 

[0096] In some implementations, in a cast that the first relay device is the IAB 

parent node or the CU, the method further includes: transmitting third signaling to a 

terminal, where the third signaling is used to configure a third guard period for MT TX 15 

and/or MT RX of the IAB node or uplink transmission and/or downlink transmission 

of the terminal, thereby further improving stability of data transmission. 

[0097] The third signaling may be any signaling that can be transmitted by the IAB 

parent node or the CU to the terminal. Specifically, the third signaling may include at 

least one of the following: high layer or physical layer signaling, RRC signaling, MAC 20 

CE signaling, DCI signaling, BAP control PDU, PDCCH, and the like. 

[0098] In addition, the third signaling may be further used for at least one of the 

following: 

configuring a time unit of the third guard period, for example, a slot, a 

subslot, or a symbol; 25 

configuring a duration of the third guard period; and 

configuring a start time period and/or an end time period of MT TX and/or 

MT RX of the IAB node to which the third guard period applies. 

[0099] In this implementation, during data transmission, the third signaling may be 

further used to indicate data transmission to which the third guard period applies, that 30 
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is, the third signaling may be further used to dynamically indicate whether the third 

guard period applies to a data transmission. 

[00100] The third signaling being further used to indicate data transmission to which 

the third guard period applies may indicate whether data transmission has a guard 

period through a flag (Flag) in DCI signaling in a case that the third signaling is DCI 5 

signaling. 

[00101] Certainly, in a case that the third signaling is further used to indicate data 

transmission to which the third guard period applies, the third signaling can also 

configure or dynamically indicate a duration of the third guard period or configure or 

dynamically indicate that the third guard period applies to a start time period and/or an 10 

end time period of MT TX and/or MT RX of the IAB node. 

[00102] In addition, the third guard period may be a guard period configured for at 

least one of uplink transmission and downlink transmission of a terminal. Specifically, 

the third guard period may be a guard period for puncturing or rate matching of uplink 

transmission and/or downlink transmission of the terminal. 15 

[00103] Referring to FIG. 6, FIG. 6 is a link state switching apparatus according to 

an embodiment of the present invention. The link state switching apparatus is applied 

to the first relay device. As shown in FIG. 6, the link state switching apparatus 600 

includes: 

a switching module 601, configured to switch between a first link state and 20 

a second link state based on a first guard period, where 

the first link state and the second link state are link states of an IAB node in 

different transmission modes. 

[00104] Optionally, the first link state is a link state in a first transmission mode, and 

the first transmission mode satisfies: 25 

mobile termination transmission MT TX and distributed unit transmission 

DU TX are aligned in time domain units or MT TX and DU TX work synchronously; 

and 
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DU TX is aligned with TX timing of an IAB parent node in time domain 

units or DU TX is aligned with DU TX timing of the IAB parent node in time domain 

units, where the IAB parent node is a parent node of the IAB node. 

[00105] Optionally, the second link state is a link state in a second transmission mode, 

and the second transmission mode satisfies: 5 

DU TX is aligned with TX timing of an IAB parent node in time domain 

units or DU TX is aligned with DU TX timing of the IAB parent node in time domain 

units, where the IAB parent node is a parent node of the IAB node. 

[00106] Optionally, different guard periods of the first guard period are for: 

switching between different first link states and the second link state and/or switching 10 

between the first link state and different second link states. 

[00107] Optionally, the first guard period includes at least one of the following: 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of MT TX; 

a guard period for switching from a first link state of MT TX and/or DU TX 15 

to a second link state of mobile termination reception MT RX; 

a guard period for switching from a second link state of MT TX to a first 

link state of MT TX and/or DU TX; 

a guard period for switching from a second link state of MT RX to a first 

link state of MT TX and/or DU TX; 20 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of DU TX; 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of distributed unit reception DU RX; 

a guard period for switching from a second link state of DU TX to a first 25 

link state of MT TX and/or DU TX; and 

a guard period for switching from a second link state of DU RX to a first 

link state of MT TX and/or DU TX. 

[00108] Optionally, the first guard period is defined by a protocol or configured by 

first signaling. 30 
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[00109] Optionally, the first signaling includes at least one of the following: 

signaling with which the IAB node reports first information to a centralized 

unit CU or an IAB parent node; or 

signaling with which the CU or the IAB parent node configures first 

information for the IAB node, where 5 

the first information includes the first guard period or information associated 

with the first guard period. 

[00110] Optionally, the first guard period is associated with a second guard period. 

The second guard period is a guard period for switching between the second link state 

and a third link state. The third link state and the second link state are link states under 10 

a same transmission mode. 

[00111] Optionally, the first guard period being associated with the second guard 

period includes at least one of the following: 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of MT TX in the first guard period is equal to a guard period for 15 

switching from a second link state of DU TX to a third link state of MT TX in the 

second guard period; 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of MT RX in the first guard period is equal to a guard period for 

switching from a second link state of DU TX to a third link state of MT RX in the 20 

second guard period; 

a guard period for switching from a second link state of MT RX to a first 

link state of MT TX and/or DU TX in the first guard period is equal to a guard period 

for switching from a second link state of MT RX to a third link state of DU TX in the 

second guard period; 25 

a guard period for switching from a second link state of MT TX to a first 

link state of MT TX and/or DU TX in the first guard period is equal to a guard period 

for switching from a second link state of MT TX to a third link state of DU TX in the 

second guard period; 
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a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of DU TX in the first guard period is equal to a guard period for 

switching from a second link state of MT TX to a third link state of DU TX in the 

second guard period; 

a guard period for switching from a first link state of MT TX and/or DU TX 5 

to a second link state of DU RX in the first guard period is equal to a guard period for 

switching from a second link state of MT TX to a third link state of DU RX in the 

second guard period; 

a guard period for switching from a second link state of DU RX to a first 

link state of MT TX and/or DU TX in the first guard period is equal to a guard period 10 

for switching from a second link state of DU RX to a third link state of MT TX in the 

second guard period; and 

a guard period for switching from a second link state of DU TX to a first 

link state of MT TX and/or DU TX in the first guard period is equal to a guard period 

for switching from a second link state of DU TX to a third link state of MT TX in the 15 

second guard period. 

[00112] Optionally, an object to which the first guard period applies is defined by a 

protocol or configured by a network device, a CU, or an IAB parent node. 

[00113] Optionally, the object to which the first guard period applies includes at least 

one of the following: 20 

MT in the first link state; 

MT in the second link state; 

DU in the first link state; and 

DU in the second link state. 

[00114] Optionally, in a case that the first guard period is for switching between a 25 

first link state of MT TX and/or DU TX and a second link state of MT TX or MT RX, 

the first guard period applies to MT or DU in the first link state. 

[00115] Optionally, the first guard period satisfies at least one of the following: 
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in a case that the first guard period is for switching between a first link state 

of MT TX and/or DU TX and a second link state of MT TX, the first guard period 

applies to MT in the second link state of MT TX; 

in a case that the first guard period is for switching between a first link state 

of MT TX and/or DU TX and a second link state of MT RX, the first guard period 5 

applies to MT in the second link state of MT RX; 

in a case that the first guard period is for switching between a first link state 

of MT TX and/or DU TX and a second link state of DU TX, the first guard period 

applies to MT and/or DU in the first link state of MT TX and/or DU TX; and 

in a case that the first guard period is for switching between a first link state 10 

of MT TX and/or DU TX and a second link state of DU RX, the first guard period 

applies to MT and/or DU in the first link state of MT TX and/or DU TX. 

[00116] Optionally, the first guard period applies to a start time period or an end time 

period of a link state of the applied-to object. 

[00117] Optionally, in a case that the first guard period is for switching from a first 15 

link state of MT TX and/or DU TX to a second link state of MT TX or MT RX, the first 

guard period applies to an end time period of the first link state of MT TX and/or DU 

TX; or 

in a case that the first guard period is for switching from a second link state 

of MT TX or MT RX to a first link state of MT TX and/or DU TX, the first guard period 20 

applies to a start time period of the first link state of MT TX and/or DU TX. 

[00118] Optionally, in a case that the first relay device is the IAB node, as shown in 

FIG. 7, the apparatus 600 further includes: 

a first transmission module 602, configured to transmit second signaling to 

the IAB parent node or a CU, where 25 

the second signaling is used to indicate whether the IAB node supports a 

first transmission mode and a second transmission mode, or indicate configurations of 

the first transmission mode and the second transmission mode. 

[00119] Optionally, in a case that the first relay device is an IAB node, the IAB node 

reports a DU RX offset and/or a time at which the DU RX occurs. 30 
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[00120] Optionally, the IAB parent node is configured with a first offset associated 

with the first guard period. 

[00121] Optionally, the first signaling is configured with a first indication that is used 

to indicate whether data transmission is configured with the first guard period. 

[00122] Optionally, the first indication is further used to indicate that the first guard 5 

period applies to a start time period or an end time period of data transmission. 

[00123] Optionally, in a case that the first relay device is the IAB parent node or the 

CU, as shown in FIG. 8, the apparatus 600 further includes: 

a second transmission module 603, configured to transmit third signaling to 

a terminal, where 10 

the third signaling is used to configure a third guard period for MT TX 

and/or MT RX of the IAB node or uplink transmission and/or downlink transmission 

of the terminal. 

[00124] Optionally, the third signaling is further used for at least one of the following: 

configuring a time unit of the third guard period; 15 

configuring a duration of the third guard period; and 

configuring a start time period and/or an end time period of MT TX and/or 

MT RX of the IAB node to which the third guard period applies. 

[00125] Optionally, the third signaling includes at least one of the following: 

higher layer or physical layer signaling, radio resource control RRC 20 

signaling, medium access control control element MAC CE signaling, downlink control 

information DCI signaling, backhaul application protocol control protocol data unit 

BAP control PDU, and physical downlink control channel PDCCH. 

[00126] Optionally, the third guard period is a guard period for puncturing or rate 

matching of uplink transmission and/or downlink transmission of the terminal. 25 

[00127] It should be noted that any implementation of the first relay device in the 

method embodiments shown in FIG 3 in the embodiments of the present invention can 

be implemented by the link state switching apparatus 600 in the embodiments of the 

present invention, with the same beneficial effect achieved. To avoid repetition, details 

are not described herein again. 30 
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[00128] FIG. 9 is a structural diagram of a relay device according to an embodiment 

of the present invention. The relay device may be the first relay device in the method 

embodiments. As shown in FIG. 9, the relay device 900 includes a processor 901, a 

transceiver 902, a memory 903, and a bus interface, where 

the processor 901 is configured to: 5 

switch between a first link state and a second link state based on a first guard 

period, where 

the first link state and the second link state are link states of an IAB node in 

different transmission modes. 

[00129] Optionally, the first link state is a link state in a first transmission mode, and 10 

the first transmission mode satisfies: 

mobile termination transmission MT TX and distributed unit transmission 

DU TX are aligned in time domain units or MT TX and DU TX work synchronously; 

and 

DU TX is aligned with TX timing of an IAB parent node in time domain 15 

units or DU TX is aligned with DU TX timing of the IAB parent node in time domain 

units, where the IAB parent node is a parent node of the IAB node. 

[00130] Optionally, the second link state is a link state in a second transmission mode, 

and the second transmission mode satisfies: 

DU TX is aligned with TX timing of an IAB parent node in time domain 20 

units or DU TX is aligned with DU TX timing of the IAB parent node in time domain 

units, where the IAB parent node is a parent node of the IAB node. 

[00131] Optionally, different guard periods of the first guard period are for: 

switching between different first link states and the second link state and/or switching 

between the first link state and different second link states. 25 

[00132] Optionally, the first guard period includes at least one of the following: 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of MT TX; 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of mobile termination reception MT RX; 30 
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a guard period for switching from a second link state of MT TX to a first 

link state of MT TX and/or DU TX; 

a guard period for switching from a second link state of MT RX to a first 

link state of MT TX and/or DU TX; 

a guard period for switching from a first link state of MT TX and/or DU TX 5 

to a second link state of DU TX; 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of distributed unit reception DU RX; 

a guard period for switching from a second link state of DU TX to a first 

link state of MT TX and/or DU TX; and 10 

a guard period for switching from a second link state of DU RX to a first 

link state of MT TX and/or DU TX. 

[00133] Optionally, the first guard period is defined by a protocol or configured by 

first signaling. 

[00134] Optionally, the first signaling includes at least one of the following: 15 

signaling with which the IAB node reports first information to a centralized 

unit CU or an IAB parent node; or 

signaling with which the CU or the IAB parent node configures first 

information for the IAB node, where 

the first information includes the first guard period or information associated 20 

with the first guard period. 

[00135] Optionally, the first guard period is associated with a second guard period. 

The second guard period is a guard period for switching between the second link state 

and a third link state. The third link state and the second link state are link states under 

a same transmission mode. 25 

[00136] Optionally, the first guard period being associated with the second guard 

period includes at least one of the following: 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of MT TX in the first guard period is equal to a guard period for 
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switching from a second link state of DU TX to a third link state of MT TX in the 

second guard period; 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of MT RX in the first guard period is equal to a guard period for 

switching from a second link state of DU TX to a third link state of MT RX in the 5 

second guard period; 

a guard period for switching from a second link state of MT RX to a first 

link state of MT TX and/or DU TX in the first guard period is equal to a guard period 

for switching from a second link state of MT RX to a third link state of DU TX in the 

second guard period; 10 

a guard period for switching from a second link state of MT TX to a first 

link state of MT TX and/or DU TX in the first guard period is equal to a guard period 

for switching from a second link state of MT TX to a third link state of DU TX in the 

second guard period; 

a guard period for switching from a first link state of MT TX and/or DU TX 15 

to a second link state of DU TX in the first guard period is equal to a guard period for 

switching from a second link state of MT TX to a third link state of DU TX in the 

second guard period; 

a guard period for switching from a first link state of MT TX and/or DU TX 

to a second link state of DU RX in the first guard period is equal to a guard period for 20 

switching from a second link state of MT TX to a third link state of DU RX in the 

second guard period; 

a guard period for switching from a second link state of DU RX to a first 

link state of MT TX and/or DU TX in the first guard period is equal to a guard period 

for switching from a second link state of DU RX to a third link state of MT TX in the 25 

second guard period; and 

a guard period for switching from a second link state of DU TX to a first 

link state of MT TX and/or DU TX in the first guard period is equal to a guard period 

for switching from a second link state of DU TX to a third link state of MT TX in the 

second guard period. 30 
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[00137] Optionally, an object to which the first guard period applies is defined by a 

protocol or configured by a network device, a CU, or an IAB parent node. 

[00138] Optionally, the object to which the first guard period applies includes at least 

one of the following: 

MT in the first link state; 5 

MT in the second link state; 

DU in the first link state; and 

DU in the second link state. 

[00139] Optionally, in a case that the first guard period is for switching between a 

first link state of MT TX and/or DU TX and a second link state of MT TX or MT RX, 10 

the first guard period applies to MT or DU in the first link state. 

[00140] Optionally, the first guard period satisfies at least one of the following: 

in a case that the first guard period is for switching between a first link state 

of MT TX and/or DU TX and a second link state of MT TX, the first guard period 

applies to MT in the second link state of MT TX; 15 

in a case that the first guard period is for switching between a first link state 

of MT TX and/or DU TX and a second link state of MT RX, the first guard period 

applies to MT in the second link state of MT RX; 

in a case that the first guard period is for switching between a first link state 

of MT TX and/or DU TX and a second link state of DU TX, the first guard period 20 

applies to MT and/or DU in the first link state of MT TX and/or DU TX; and 

in a case that the first guard period is for switching between a first link state 

of MT TX and/or DU TX and a second link state of DU RX, the first guard period 

applies to MT and/or DU in the first link state of MT TX and/or DU TX. 

[00141] Optionally, the first guard period applies to a start time period or an end time 25 

period of a link state of the applied-to object. 

[00142] Optionally, in a case that the first guard period is for switching from a first 

link state of MT TX and/or DU TX to a second link state of MT TX or MT RX, the first 

guard period applies to an end time period of the first link state of MT TX and/or DU 

TX; or 30 
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in a case that the first guard period is for switching from a second link state 

of MT TX or MT RX to a first link state of MT TX and/or DU TX, the first guard period 

applies to a start time period of the first link state of MT TX and/or DU TX. 

[00143] Optionally, in a case that the first relay device is the IAB node, the processor 

901 is further configured to: 5 

transmit second signaling to the IAB parent node or a CU, where 

the second signaling is used to indicate whether the IAB node supports a 

first transmission mode and a second transmission mode, or indicate configurations of 

the first transmission mode and the second transmission mode. 

[00144] Optionally, in a case that the first relay device is an IAB node, the IAB node 10 

reports a DU RX offset and/or a time at which the DU RX occurs. 

[00145] Optionally, the IAB parent node is configured with a first offset associated 

with the first guard period. 

[00146] Optionally, the first signaling is configured with a first indication that is used 

to indicate whether data transmission is configured with the first guard period. 15 

[00147] Optionally, the first indication is further used to indicate that the first guard 

period applies to a start time period or an end time period of data transmission. 

[00148] Optionally, in a case that the first relay device is the IAB parent node or the 

CU, the processor 901 is further configured to: 

transmit third signaling to a terminal, where 20 

the third signaling is used to configure a third guard period for MT TX 

and/or MT RX of the IAB node or uplink transmission and/or downlink transmission 

of the terminal. 

[00149] Optionally, the third signaling is further used for at least one of the following: 

configuring a time unit of the third guard period; 25 

configuring a duration of the third guard period; and 

configuring a start time period and/or an end time period of MT TX and/or 

MT RX of the IAB node to which the third guard period applies. 

[00150] Optionally, the third signaling includes at least one of the following: 
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higher layer or physical layer signaling, radio resource control RRC 

signaling, medium access control control element MAC CE signaling, downlink control 

information DCI signaling, backhaul application protocol control protocol data unit 

BAP control PDU, and physical downlink control channel PDCCH. 

[00151] Optionally, the third guard period is a guard period for puncturing or rate 5 

matching of uplink transmission and/or downlink transmission of the terminal. 

[00152] In FIG. 9, a bus architecture may include any quantity of interconnected 

buses and bridges, and specifically link together various circuits of one or more 

processors represented by the processor 901 and a memory represented by the memory 

903. The bus architecture may further link together various other circuits such as a 10 

peripheral device, a voltage regulator, and a power management circuit, which are well 

known in the art and therefore are not further described herein. The bus interface 

provides an interface. The transceiver 902 may be a plurality of components, that is, the 

transceiver 902 includes a transmitter and a receiver, and provides a unit for 

communicating with various other apparatuses on a transmission medium. For different 15 

terminals, a user interface 904 may also be an interface that can be externally or 

internally connected to a required device. The connected device includes but is not 

limited to a keypad, a display, a speaker, a microphone, a joystick, and the like. 

[00153] The processor 901 is responsible for bus architecture management and 

general processing. The memory 903 may store data used when the processor 901 20 

performs an operation. 

[00154] It should be noted that the relay device 900 in this embodiment may be a 

first relay device in any implementation of the method embodiments in the 

embodiments of the present invention. Any implementation of the first relay device in 

the method embodiments in the embodiments of the present invention can be 25 

implemented by the relay device 900 in this embodiment, with the same beneficial 

effect achieved. Details are not described herein again. 

[00155] An embodiment of the present invention further provides a computer-

readable storage medium, where a computer program is stored in the computer-readable 

storage medium. When the computer program is executed by a processor, the processes 30 
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of the foregoing embodiment corresponding to the first relay device can be 

implemented, with the same technical effects achieved. To avoid repetition, details are 

not described herein again. The computer-readable storage medium is, for example, a 

read-only memory (Read-Only Memory, ROM), a random access memory (Random 

Access Memory, RAM), a magnetic disk, or an optical disc. 5 

[00156] An embodiment of this application further provides a chip. The chip 

includes a processor and a communications interface, where the communications 

interface and the processor are coupled, the processor is configured to run programs or 

instructions to implement the processes of the foregoing embodiments of the link state 

switching method, with the same beneficial effect achieved. To avoid repetition, details 10 

are not described herein again. 

[00157] It should be understood that the chip provided in this embodiment of this 

application may also be referred to as a system-level chip, a system on chip, a chip 

system, a system-on-a-chip, or the like. 

[00158] It may be understood that the embodiments described in this disclosure may 15 

be implemented by hardware, software, firmware, middleware, microcode, or a 

combination thereof. For hardware implementation, a module, a unit, a sub-module, a 

sub-unit, or the like may be implemented in one or more application-specific integrated 

circuits (Application Specific Integrated Circuits, ASIC), digital signal processors 

(Digital Signal Processing, DSP), digital signal processing devices (DSP Device, 20 

DSPD), programmable logic devices (Programmable Logic Device, PLD), field-

programmable gate arrays (Field-Programmable Gate Array, FPGA), general-purpose 

processors, controllers, microcontrollers, microprocessors, and other electronic units 

for performing the functions described in this application, or a combination thereof. 

[00159] It should be noted that, in this specification, the terms "include", "comprise", 25 

or any of their variants are intended to cover a non-exclusive inclusion, so that a process, 

a method, an article, or an apparatus that includes a series of elements not only includes 

those elements but also includes other elements that are not expressly listed, or further 

includes elements inherent to such a process, method, article, or apparatus. In absence 

of more constraints, an element preceded by "includes a..." does not preclude the 30 
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existence of other identical elements in the process, method, article, or apparatus that 

includes the element. 

[00160] By means of the foregoing description of the implementations, persons 

skilled in the art may clearly understand that the method in the foregoing embodiments 

may be implemented by software with a necessary general hardware platform. Certainly, 5 

the method in the foregoing embodiments may also be implemented by hardware. 

However, in many cases, the former is a preferred implementation. Based on such an 

understanding, the technical solutions of the present invention essentially, or the part 

contributing to the prior art may be implemented in a form of a software product. The 

software product is stored in a storage medium (for example, ROM/RAM, a magnetic 10 

disk, or an optical disc), and includes several instructions for instructing a terminal 

(which may be a mobile phone, a computer, a server, an air conditioner, a network 

device, or the like) to perform the method described in the embodiments of the present 

invention. 

[00161] The foregoing descriptions are merely specific implementations of the 15 

present invention, but are not intended to limit the protection scope of the present 

invention. Any variation or replacement readily figured out by a person skilled in the 

art within the technical scope disclosed in the present invention shall fall within the 

protection scope of the present invention. Therefore, the protection scope of the present 

invention is subject to the protection scope of the claims. 20 
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CLAIMS 

What is claimed is: 

1. A link state switching method, applied to a first relay device, comprising: 

switching between a first link state and a second link state based on a first guard 

period, wherein 5 

the first link state and the second link state are link states of an integrated access 

backhaul IAB node in different transmission modes. 

2. The method according to claim 1, wherein the first link state is a link state in a 

first transmission mode, and the first transmission mode satisfies: 

mobile termination transmission MT TX and distributed unit transmission DU TX 10 

are aligned in time domain units or MT TX and DU TX work synchronously; and 

DU TX is aligned with TX timing of an IAB parent node in time domain units or 

DU TX is aligned with DU TX timing of the IAB parent node in time domain units, 

wherein the IAB parent node is a parent node of the IAB node. 

3. The method according to claim 1, wherein the second link state is a link state in 15 

a second transmission mode, and the second transmission mode satisfies: 

DU TX is aligned with TX timing of an IAB parent node in time domain units or 

DU TX is aligned with DU TX timing of the IAB parent node in time domain units, 

wherein the IAB parent node is a parent node of the IAB node. 

4. The method according to claim 1, wherein different guard periods of the first 20 

guard period are for: switching between different first link states and the second link 

state, and/or switching between the first link state and different second link states. 

5. The method according to claim 4, wherein the first guard period comprises at 

least one of the following: 

a guard period for switching from a first link state of MT TX and/or DU TX to a 25 

second link state of MT TX; 

a guard period for switching from a first link state of MT TX and/or DU TX to a 

second link state of mobile termination reception MT RX; 
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a guard period for switching from a second link state of MT TX to a first link state 

of MT TX and/or DU TX; 

a guard period for switching from a second link state of MT RX to a first link state 

of MT TX and/or DU TX; 

a guard period for switching from a first link state of MT TX and/or DU TX to a 5 

second link state of DU TX; 

a guard period for switching from a first link state of MT TX and/or DU TX to a 

second link state of distributed unit reception DU RX; 

a guard period for switching from a second link state of DU TX to a first link state 

of MT TX and/or DU TX; and 10 

a guard period for switching from a second link state of DU RX to a first link state 

of MT TX and/or DU TX. 

6. The method according to claim 1, wherein the first guard period is defined by a 

protocol or configured by first signaling. 

7. The method according to claim 6, wherein the first signaling comprises at least 15 

one of the following: 

signaling with which the IAB node reports first information to a centralized unit 

CU or an IAB parent node; or 

signaling with which the CU or the IAB parent node configures first information 

for the IAB node, wherein 20 

the first information comprises the first guard period or information associated 

with the first guard period. 

8. The method according to claim 1, wherein the first guard period is associated 

with a second guard period, the second guard period is a guard period set for switching 

between the second link state and a third link state, and the third link state and the 25 

second link state are link states under a same transmission mode. 

9. The method according to claim 8, wherein the first guard period being 

associated with the second guard period comprises at least one of the following: 

a guard period for switching from a first link state of MT TX and/or DU TX to a 

second link state of MT TX in the first guard period is equal to a guard period for 30 
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switching from a second link state of DU TX to a third link state of MT TX in the 

second guard period; 

a guard period for switching from a first link state of MT TX and/or DU TX to a 

second link state of MT RX in the first guard period is equal to a guard period for 

switching from a second link state of DU TX to a third link state of MT RX in the 5 

second guard period; 

a guard period for switching from a second link state of MT RX to a first link state 

of MT TX and/or DU TX in the first guard period is equal to a guard period for 

switching from a second link state of MT RX to a third link state of DU TX in the 

second guard period; 10 

a guard period for switching from a second link state of MT TX to a first link state 

of MT TX and/or DU TX in the first guard period is equal to a guard period for 

switching from a second link state of MT TX to a third link state of DU TX in the 

second guard period; 

a guard period for switching from a first link state of MT TX and/or DU TX to a 15 

second link state of DU TX in the first guard period is equal to a guard period for 

switching from a second link state of MT TX to a third link state of DU TX in the 

second guard period; 

a guard period for switching from a first link state of MT TX and/or DU TX to a 

second link state of DU RX in the first guard period is equal to a guard period for 20 

switching from a second link state of MT TX to a third link state of DU RX in the 

second guard period; 

a guard period for switching from a second link state of DU RX to a first link state 

of MT TX and/or DU TX in the first guard period is equal to a guard period for 

switching from a second link state of DU RX to a third link state of MT TX in the 25 

second guard period; and 

a guard period for switching from a second link state of DU TX to a first link state 

of MT TX and/or DU TX in the first guard period is equal to a guard period for 

switching from a second link state of DU TX to a third link state of MT TX in the 

second guard period. 30 
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10. The method according to claim 1, wherein an object to which the first guard 

period applies is defined by a protocol or configured by a network device, a CU, or an 

IAB parent node. 

11. The method according to claim 10, wherein the object to which the first guard 

period applies comprises at least one of the following: 5 

MT in the first link state; 

MT in the second link state; 

DU in the first link state; and 

DU in the second link state. 

12. The method according to claim 11, wherein in a case that the first guard period 10 

is for switching between a first link state of MT TX and/or DU TX and a second link 

state of MT TX or MT RX, the first guard period applies to MT or DU in the first link 

state. 

13. The method according to claim 11, wherein the first guard period satisfies at 

least one of the following: 15 

in a case that the first guard period is for switching between a first link state of MT 

TX and/or DU TX and a second link state of MT TX, the first guard period applies to 

MT in the second link state of MT TX; 

in a case that the first guard period is for switching between a first link state of MT 

TX and/or DU TX and a second link state of MT RX, the first guard period applies to 20 

MT in the second link state of MT RX; 

in a case that the first guard period is for switching between a first link state of MT 

TX and/or DU TX and a second link state of DU TX, the first guard period applies to 

MT and/or DU in the first link state of MT TX and/or DU TX; and 

in a case that the first guard period is for switching between a first link state of MT 25 

TX and/or DU TX and a second link state of DU RX, the first guard period applies to 

MT and/or DU in the first link state of MT TX and/or DU TX. 

14. The method according to claim 11, wherein the first guard period applies to a 

start time period or an end time period of a link state of the applied-to object. 
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15. The method according to claim 14, wherein in a case that the first guard period 

is for switching from a first link state of MT TX and/or DU TX to a second link state 

of MT TX or MT RX, the first guard period applies to an end time period of the first 

link state of MT TX and/or DU TX; or 

in a case that the first guard period is for switching from a second link state of MT 5 

TX or MT RX to a first link state of MT TX and/or DU TX, the first guard period applies 

to a start time period of the first link state of MT TX and/or DU TX. 

16. The method according to claim 1, wherein in a case that the first relay device 

is the IAB node, the method further comprises: 

transmitting second signaling to an IAB parent node or a CU, wherein 10 

the second signaling is used to indicate whether the IAB node supports a first 

transmission mode and a second transmission mode, or indicate configurations of the 

first transmission mode and the second transmission mode. 

17. The method according to claim 1, wherein in a case that the first relay device 

is an IAB node, the IAB node reports a DU RX offset and/or a time at which a DU RX 15 

offset occurs. 

18. The method according to claim 1, wherein an IAB parent node is configured 

with a first offset associated with the first guard period. 

19. The method according to claim 6, wherein the first signaling is configured with 

a first indication that is used to indicate whether data transmission is configured with 20 

the first guard period. 

20. The method according to claim 19, wherein the first indication is further used 

to indicate that the first guard period applies to a start time period or an end time period 

of data transmission. 

21. The method according to claim 1, wherein in a case that the first relay device 25 

is an IAB parent node or a CU, the method further comprises: 

transmitting third signaling to a terminal, wherein 

the third signaling is used to configure a third guard period for MT TX and/or MT 

RX of the IAB node or uplink transmission and/or downlink transmission of the 

terminal. 30 
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22. The method according to claim 21, wherein the third signaling is further used 

for at least one of the following: 

configuring a time unit of the third guard period; 

configuring a duration of the third guard period; and 

configuring a start time period and/or an end time period of MT TX and/or MT 5 

RX of the IAB node to which the third guard period applies. 

23. The method according to claim 21, wherein the third signaling comprises at 

least one of the following: 

higher layer or physical layer signaling, radio resource control RRC signaling, 

medium access control control element MAC CE signaling, downlink control 10 

information DCI signaling, backhaul application protocol control protocol data unit 

BAP control PDU, and physical downlink control channel PDCCH. 

24. The method according to claim 21, wherein the third guard period is a guard 

period for puncturing or rate matching of uplink transmission and/or downlink 

transmission of the terminal. 15 

25. A link state switching apparatus, applied to a first relay device, comprising: 

a switching module, configured to switch between a first link state and a second 

link state based on a first guard period, wherein 

the first link state and the second link state are link states of an IAB node in 

different transmission modes. 20 

26. The apparatus according to claim 25, wherein the first link state is a link state 

in a first transmission mode, and the first transmission mode satisfies: 

mobile termination transmission MT TX and distributed unit transmission DU TX 

are aligned in time domain units or MT TX and DU TX work synchronously; and 

DU TX is aligned with TX timing of an IAB parent node in time domain units or 25 

DU TX is aligned with DU TX timing of the IAB parent node in time domain units, 

wherein the IAB parent node is a parent node of the IAB node. 

27. The apparatus according to claim 25, wherein the second link state is a link 

state in a second transmission mode, and the second transmission mode satisfies: 
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DU TX is aligned with TX timing of an IAB parent node in time domain units or 

DU TX is aligned with DU TX timing of the IAB parent node in time domain units, 

wherein the IAB parent node is a parent node of the IAB node. 

28. The apparatus according to claim 25, wherein different guard periods of the 

first guard period are for: switching between different first link states and the second 5 

link state, and/or switching between the first link state and different second link states. 

29. The apparatus according to claim 28, wherein the first guard period comprises 

at least one of the following: 

a guard period for switching from a first link state of MT TX and/or DU TX to a 

second link state of MT TX; 10 

a guard period for switching from a first link state of MT TX and/or DU TX to a 

second link state of mobile termination reception MT RX; 

a guard period for switching from a second link state of MT TX to a first link state 

of MT TX and/or DU TX; 

a guard period for switching from a second link state of MT RX to a first link state 15 

of MT TX and/or DU TX; 

a guard period for switching from a first link state of MT TX and/or DU TX to a 

second link state of DU TX; 

a guard period for switching from a first link state of MT TX and/or DU TX to a 

second link state of distributed unit reception DU RX; 20 

a guard period for switching from a second link state of DU TX to a first link state 

of MT TX and/or DU TX; and 

a guard period for switching from a second link state of DU RX to a first link state 

of MT TX and/or DU TX. 

30. The apparatus according to claim 25, wherein the first guard period is defined 25 

by a protocol or configured by first signaling. 

31. The apparatus according to claim 30, wherein the first signaling comprises at 

least one of the following: 

signaling with which the IAB node reports first information to a centralized unit 

CU or an IAB parent node; or 30 
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signaling with which the CU or the IAB parent node configures first information 

for the IAB node, wherein 

the first information comprises the first guard period or information associated 

with the first guard period. 

32. The apparatus according to claim 25, wherein the first guard period is 5 

associated with a second guard period, the second guard period is a guard period set for 

switching between the second link state and a third link state, and the third link state 

and the second link state are link states under a same transmission mode. 

33. The apparatus according to claim 32, wherein the first guard period being 

associated with the second guard period comprises at least one of the following: 10 

a guard period for switching from a first link state of MT TX and/or DU TX to a 

second link state of MT TX in the first guard period is equal to a guard period for 

switching from a second link state of DU TX to a third link state of MT TX in the 

second guard period; 

a guard period for switching from a first link state of MT TX and/or DU TX to a 15 

second link state of MT RX in the first guard period is equal to a guard period for 

switching from a second link state of DU TX to a third link state of MT RX in the 

second guard period; 

a guard period for switching from a second link state of MT RX to a first link state 

of MT TX and/or DU TX in the first guard period is equal to a guard period for 20 

switching from a second link state of MT RX to a third link state of DU TX in the 

second guard period; 

a guard period for switching from a second link state of MT TX to a first link state 

of MT TX and/or DU TX in the first guard period is equal to a guard period for 

switching from a second link state of MT TX to a third link state of DU TX in the 25 

second guard period; 

a guard period for switching from a first link state of MT TX and/or DU TX to a 

second link state of DU TX in the first guard period is equal to a guard period for 

switching from a second link state of MT TX to a third link state of DU TX in the 

second guard period; 30 
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a guard period for switching from a first link state of MT TX and/or DU TX to a 

second link state of DU RX in the first guard period is equal to a guard period for 

switching from a second link state of MT TX to a third link state of DU RX in the 

second guard period; 

a guard period for switching from a second link state of DU RX to a first link state 5 

of MT TX and/or DU TX in the first guard period is equal to a guard period for 

switching from a second link state of DU RX to a third link state of MT TX in the 

second guard period; and 

a guard period for switching from a second link state of DU TX to a first link state 

of MT TX and/or DU TX in the first guard period is equal to a guard period for 10 

switching from a second link state of DU TX to a third link state of MT TX in the 

second guard period. 

34. The apparatus according to claim 25, wherein an object to which the first guard 

period applies is defined by a protocol or configured by a network device, a CU, or an 

IAB parent node. 15 

35. The apparatus according to claim 34, wherein the object to which the first 

guard period applies comprises at least one of the following: 

MT in the first link state; 

MT in the second link state; 

DU in the first link state; and 20 

DU in the second link state. 

36. The apparatus according to claim 35, wherein the first guard period applies to 

a start time period or an end time period of a link state of the applied-to object. 

37. The apparatus according to claim 25, wherein in a case that the first relay 

device is an IAB node, the IAB node reports a DU RX offset and/or a time at which the 25 

DU RX offset occurs. 

38. The apparatus according to claim 25, wherein an IAB parent node is configured 

with a first offset associated with the first guard period. 

39. A relay device, comprising a memory, a processor, and a computer program 

stored in the memory and capable of running on the processor, wherein when the 30 
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computer program is executed by the processor, the steps of the link state switching 

method according to any one of claims 1 to 24 are implemented. 

40. A computer-readable storage medium, wherein the computer-readable storage 

medium stores a computer program, and when the computer program is executed by a 

processor, the steps of the link state switching method according to any one of claims 5 

1 to 24 are implemented. 

41. A chip, comprising a processor and a communications interface, wherein the 

communications interface is coupled to the processor, and the processor is configured 

to run programs or instructions to implement the steps of the link state switching method 

according to any one of claims 1 to 24. 10 

42. A computer program product, wherein when the computer program product is 

executed by at least one processor, the steps of the link state switching method 

according to any one of claims 1 to 24 are implemented. 

43. A communications device, wherein the communications device is configured 

to perform the steps of the link state switching method according to any one of claims 15 

1 to 24. 

  


