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TIMING ADJUSTMENT METHOD AND RELATED DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Patent Application No.
202010368285.X, filed in China on April 30, 2020, which is incorporated herein by

reference in its entirety.

TECHNICAL FIELD

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

technologies, and in particular, to a timing adjustment method and a related device.

BACKGROUND

[0003] In a wireless communications system, to improve a network capacity and
coverage while taking into account a requirement for flexibility of cell deployment, the
integrated access backhaul (Integrated Access Backhaul, IAB) technology is proposed.
An TAB node includes a distributed unit (Distributed Unit, DU) and a mobile terminal
(Mobile Terminal, MT). The DU of the IAB node provides service for user equipment
(User Equipment, UE) that accesses the IAB node. The MT may set up a wireless
backhaul link (Backhaul Link) with a DU of a previous-hop IAB node (such as an [AB
parent node or a donor IAB node, that is, a donor IAB). The IAB node may have the
following four link states: DU transmission (Transmission, TX), or MT transmission,
or DU reception (Reception, RX), or MT reception. Transitions can be performed
between the link states. However, currently, the link state of the IAB node may not meet
a timing requirement. Consequently, timing of the link state is not synchronized, a delay
is caused due to interference in data transmission, and further, transmission efficiency

of data transmission is reduced.
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SUMMARY

[0004] Embodiments of the present invention provide a timing adjustment method
and a related device to resolve a problem that transmission efficiency of data
transmission is low due to interference in data transmission when timing is not
synchronized in a current system.
[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 timing adjustment method, applied to a first relay device or a terminal and including:
adjusting timing of a first link state based on first signaling, where
the first link state is a link state of the first relay device or the terminal; and
the first signaling is provided by a parent node of the first relay device, or a
parent node of the terminal, or a first network-side device, where the parent node is a
last-hop device of the first relay device or the terminal.
[0007] According to a second aspect, an embodiment of the present invention
further provides a timing adjustment apparatus, applied to a first relay device or a
terminal and including:
a timing adjustment module, configured to adjust timing of a first link state
based on first signaling, where
the first link state is a link state of the first relay device or the terminal; and
the first signaling is provided by a parent node of the first relay device, or a
parent node of the terminal, or a first network-side device, where the parent node is a
last-hop device of the first relay device or the terminal.
[0008] According to a third aspect, an embodiment of the present invention further
provides a terminal or a relay device, including 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 timing adjustment

method according to the first aspect are implemented.
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[0009] According to a fourth aspect, an embodiment of the present invention further
provides a computer-readable storage medium, where the computer-readable storage
medium stores a computer program, and when the computer program is executed by a
processor, the steps of the timing adjustment method according to the first aspect are
implemented.

[0010] According to a fifth aspect, an embodiment of the present invention further
provides a chip, where the chip includes a processor and a communications interface,
the communications interface is coupled to the processor, and the processor is
configured to run a program or instructions to implement the steps of the timing
adjustment method according to the first aspect.

[0011] According to a sixth aspect, an embodiment of the present invention further
provides a computer software product, where the computer software product is stored
in a non-volatile storage medium, and when the software product is executed by at least
one processor, the software product is configured to implement the steps of the timing
adjustment method according to the first aspect.

[0012] In the embodiments of the present invention, the timing of the first link state
is adjusted based on the first signaling, where the first link state is a link state of the
first relay device or the terminal; and the first signaling is provided by the parent node
of the first relay device, or the parent node of the terminal, or the first network-side
device, where the parent node is the last-hop device of the first relay device or the
terminal. In this way, when the timing of the link state does not satisfy a requirement,
the first relay device or the terminal can implement timely adjustment, thereby
improving spectrum utilization, reducing a data transmission delay, and further

improving transmission efficiency of a wireless communications system.

BRIEF DESCRIPTION OF DRAWINGS

[0013] FIG. 1 is a schematic structural diagram of an IAB system according to an

embodiment of the present invention;
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[0014] FIG. 2 is a schematic diagram of a CU-DU structure of an IAB system
according to an embodiment of the present invention;

[0015] FIG. 3 is a schematic flowchart of a timing adjustment method according to
an embodiment of the present invention;

[0016] FIG. 4 is a first schematic principle diagram of timing synchronization of an
IAB node according to an embodiment of the present invention;

[0017] FIG. 5 is a second schematic principle diagram of timing synchronization of
an IAB node according to an embodiment of the present invention;

[0018] FIG. 6 is a third schematic principle diagram of timing synchronization of
an IAB node according to an embodiment of the present invention;

[0019] FIG. 7 is a fourth schematic principle diagram of timing synchronization of
an IAB node according to an embodiment of the present invention;

[0020] FIG. 8 is a fifth schematic principle diagram of timing synchronization of
an IAB node according to an embodiment of the present invention;

[0021] FIG. 9 is a first schematic structural diagram of a timing adjustment
apparatus according to an embodiment of the present invention;

[0022] FIG. 10 is a second schematic structural diagram of a timing adjustment
apparatus according to an embodiment of the present invention;

[0023] FIG. 11 is a third schematic structural diagram of a timing adjustment
apparatus according to an embodiment of the present invention;

[0024] FIG. 12 is a schematic diagram of a hardware structure of a terminal
according to an embodiment of this invention; and

[0025] FIG. 13 is a schematic diagram of a hardware structure of a relay device

according to an embodiment of this invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0026] 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
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are some but not all of the embodiments of the present invention. All other
embodiments obtained by persons 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.

[0027] In the specification and claims of this application, the term "include" and
any other variants thereof are intended to cover the 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 expressly listed steps or units, but may include
other steps or units not expressly listed or inherent to such a process, method, system,
product, or device. In addition, in the specification and claims, the use of "and/or"
represents presence of at least one of the connected objects, for example, "A and/or B"
indicates the following three cases: A alone, B alone, or both A and B.

[0028] In the embodiments of the present invention, terms such as "an example" or
"for example" are used to represent examples, illustrations, or explanations. Any
embodiment or design solution described as "an example" or "for example" in the
embodiments of the present invention should not be construed as being more preferred
or advantageous than other embodiments or design solutions. To be precise, the words
such as "an example" or "for example" are intended to present a related concept in a
specific manner.

[0029] The following describes in detail a timing adjustment method provided in
the embodiments of this application by using specific embodiments and application
scenarios thereof with reference to the accompanying drawings.

[0030] 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 JAB node 11 and a second IAB node 12), a donor (donor) IAB node 13, and a
terminal (User Equipment, UE) 14. Each IAB node includes a distributed unit
(Distributed Unit, DU) and a mobile terminal (Mobile Terminal, MT). The DU of the
IAB node provides an access service for the access terminal 14. The MT can establish
a wireless backhaul link (Backhaul Link) with a DU of a last-hop IAB node, that is, an
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IAB parent node (for example, the second IAB node 12 is an IAB parent node of the
first JAB node 11, and the donor IAB node 13 is an IAB parent node of the second IAB
node 12, while the donor IAB node 13 is a network-side device and includes a CU) to
perform data transmission. The donor IAB node 13 is provided with a DU and a
backhaul link of the donor IAB node 13 is for wired transmission. Certainly, FIG. 1
shows only a case that the IAB nodes include the first IAB node 11 and the second IAB
node 12. An actual IAB system may include more IAB nodes, or only one IAB node
(that is, there is only one IAB node, and a corresponding network device is a parent
node of the IAB node). This is not limited herein.

[0031] In addition, FIG. 2 is a schematic diagram of a centralized unit-DU
(Centralized Unit-Distributed Unit, CU-DU) structure according to an embodiment of
the present invention. As shown in FIG. 2, in an IAB system, DUs of all IAB nodes are
connected to a CU node, the CU node can configure the DUs through the F1 application
(F1-AP) protocol, and the CU configures MTs through the radio resource control
(Radio Resource Control, RRC) protocol. Alternatively, a DU of a parent node of an
IAB node configures an MT of the IAB node through RRC. Introduction of the IAB
system in wireless communication (for example, 5" Generation (5" Generation, 5G)
new radio (New Radio, NR)) can resolve a situation of complex deployment of a wired
transmission network and high overheads when access points are densely deployed. In
other words, when there is no wired transmission network, an access point can rely on
wireless backhaul to implement data transmission and transmit backhaul information
of the IAB node.

[0032] FIG. 3 is a schematic flowchart of a timing adjustment method according to
an embodiment of the present invention. The method is applied to a first relay device
or a terminal. As shown in FIG. 3, the timing adjustment method includes:

[0033] Step 301: Adjust timing of a first link state based on first signaling.

[0034] The first link state is a link state of the first relay device or the terminal.
[0035] The first signaling is provided by a parent node of the first relay device, or
a parent node of the terminal, or a first network-side device, where the parent node is a
last-hop device of the first relay device or the terminal.

6
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[0036] Herein, the first relay device or the terminal can adjust the timing of its link
state based on the first signaling, so that when the timing of the first relay device or the
terminal does not meet a requirement, the timing can be adjusted in time and that
frequency division multiplexing (Frequency Division Multiplexing, FDM) or space
division multiplexing (Space Division Multiplexing, SDM) can be performed between
an MT and a DU. In this way, spectrum utilization is improved, a data transmission
delay is reduced, and further, transmission efficiency of a wireless communications
system is improved.

[0037] It should be noted that, that the first signaling is provided by the parent node
of the first relay device may include that the parent node of the first relay device
transmits the first signaling to the first relay device. Implementation principles of
providing the first signaling by the parent node of the terminal and providing the first
signaling by the first network-side device may be similar to this. Details are not
described herein again.

[0038] In this application, the first signaling may be any signaling used to instruct
the first relay device or the terminal to adjust the timing of the link state. Specifically,
the first signaling is radio resource control (Radio Resource Control, RRC) signaling,
medium access control control element (Medium Access Control Control Element,
MAC CE) signaling, downlink control information (Downlink Control Information,
DCI) signaling, a physical downlink control channel (Physical downlink control
channel, PDCCH), or a backhaul application protocol control protocol data unit
(Backhaul Application Protocol control Protocol Data Unit, BAP control PDU).
[0039] The first signaling is provided by the parent node of the first relay device,
or the parent node of the terminal, or the network-side device. The parent node of the
first relay device or the terminal may be a relay device or a network-side device (may
be a centralized unit (Centralized Unit)).

[0040] In addition, the first signaling may alternatively be provided by a parent
node of a second relay device to the second relay device, and provided by the second

relay device to the first relay device or the terminal. The second relay device may be the
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first relay device, and the adjusting timing of a first link state based on first signaling
may include the following:
[0041] The first relay device receives the first signaling provided by the network-
side device, and the first relay device adjusts the timing of its link state (that is, the first
link state);

the first relay device receives the first signaling provided by the second relay
device, where the first signaling is provided to the second relay device by the network-
side device or a last-hop relay device of the second relay device, and the first relay
device adjusts the timing of its link state (that is, the first link state);

the terminal receives the first signaling provided by its parent node (which
may be the first relay device or the second relay device), where the first signaling is
provided by the network-side device to the first relay device or the second relay device,
and the terminal adjusts the timing of its link state (that is, the first link state); for
example, in a case that the first relay device receives the first signaling transmitted by
the network-side device, a next-hop terminal of the first relay device (that is, a terminal
served by the first relay device) may adjust timing of its link state based on the first
signaling; or a next-hop terminal of the second relay device (that is, a terminal served
by the second relay device) may adjust timing of its link state based on the first signaling;

among other manners.
[0042] It should be noted that the relay device (including the first relay device) in
this application may be any device with a relay function. Specifically, the relay device
may be an IAB node. Herein, the first relay device may be a first IAB node. In addition,
the second relay device may be a second IAB node, and the second IAB node is the
parent node of the first IAB node (or it may be known that child nodes of the second
IAB node include the first IAB node and the terminal). For example, the first IAB node
may be the first JAB node 11 shown in FIG. 1, the second IAB node may be the second
IAB node 12 shown in FIG. 1, and the terminal may be the next-hop terminal 14 of the
first IAB node 11 or the second IAB node 12 shown in FIG. 1. In this case, the adjusting
timing of a first link state based on first signaling may include at least one of the

following manners:
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in a manner 1, the first IAB node receives the first signaling provided by the
CU, and the first IAB node adjusts the timing of its link state (that is, the first link state);

in a manner 2, the first IAB node receives the first signaling provided by the
second IAB node, where the first signaling is provided to the second IAB node by the
CU or a last-hop node of the second IAB node, and the first IAB node adjusts the timing
of its link state (that is, the first link state);

in a manner 3, the first IAB node receives the first signaling provided by the
second IAB node or the CU and provides information of the first signaling to the
terminal served by the first [AB node (that is, the parent node of the terminal is the first
IAB node), and the terminal served by the first IAB node adjusts the timing of the link
state (that is, the first link state) of the terminal;

in a manner 4, the first IAB node receives the first signaling directly
provided by the CU, and the first IAB node transmits or provides the first signaling
through the second IAB node to the terminal served by the second IAB node (that is,
the parent node of the terminal is the second IAB node), or the parent node (that is, the
second IAB node) of the first [AB node transmits the first signaling to the terminal
served by the second IAB node, and the terminal served by the second IAB node adjusts
the timing of the link state (that is, the first link state) of the terminal;

among other manners.
[0043] The terminal receives the first signaling provided by its parent node (which
may be the first TAB node or the second IAB node), where the first signaling is provided
to the second IAB node by the network-side device or the last-hop IAB of the second
IAB node, and the terminal adjusts the timing of its link state (that is, the first link state).
[0044] In this application, because the IAB nodes (including the first IAB node, the
second TAB node, and other IAB nodes) each include an MT and a DU, and both the
MT and the DU can perform data TX or reception RX, in a case of half duplex (Half
duplex) between the MT and the DU of the IAB node, link states of the first IAB node
for data transmission may include MT TX, MT RX, DU TX, and DU RX; in a case that
full duplex (Full duplex) is supported or only reception is supported between the MT
and the DU of the IAB node, data reception of the MT and data reception of the DU

9
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can be performed simultaneously; in a case that full duplex is supported or only
transmission is supported between the MT and the DU of the IAB node, data
transmission of the MT and data transmission of the DU can be performed
simultaneously; or in a case that full duplex is supported between the MT and the DU
of the IAB node, simultaneous transmission and reception can be supported. Therefore,
the link state of the first TAB node for data transmission may also be as follows:

DU TX and MT TX work simultaneously (DU TX and MT TX for short),
that is, the DU and the MT transmit data simultaneously;

DU RX and MT RX work simultaneously (DU RX and MT RX for short),
that is, the DU and the MT receive data simultaneously;

DU RX and MT TX work simultaneously (DU RX and MT TX for short),
that is, the DU receives data and the MT transmits data simultaneously; and

DU TX and MT RX work simultaneously (DU TX and MT RX for short),
that is, the DU transmits data and the MT receives data simultaneously.
[0045] In some cases, the data transmission of the MT and the data reception of the
DU may be referred to as "uplink" (UpLink, UL), and the data reception of the MT and
the data transmission of the DU are referred to as "data downlink" (DownLink, DL).
Therefore, in a case that MT TX is replaced with MT UL, and MT RX is replaced with
MT DL, and DU TX is replaced with DU DL, and DU RX is replaced with DU UL, the
timing adjustment method in this application can also be implemented.
[0046] In addition, research on timing synchronization of IAB nodes based on
synchronization rules finds that a variety of timing synchronization schemes are
available at present. For example, seven schemes for IAB node synchronization are
defined in a research phase of R16. Certainly, the schemes for IAB node timing
synchronization are not limited to the seven schemes defined in the research phase of
R16. The following describes schemes 1, 6, and 7 in detail.
[0047] In the scheme 1 (that is, a case 1), DU TX of the IAB node is aligned with
TX of the IAB parent node in a time domain unit (in this case, the [AB parent node may

be a base station) in timing, or DU TX is aligned with DU TX of the IAB parent node
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(in this case, the IAB parent node may be an IAB node) in a time domain unit in timing,
where the IAB parent node is the parent node of the IAB node.
[0048] In the scheme 6 (that is, a case 6), MT TX and DU TX of the IAB node are
aligned on time domain unit, or MT TX and DU TX work simultaneously (that is,
simultaneous transmission); and DU TX of the IAB node is aligned with TX of the IAB
parent node in a time domain unit in timing, or DU TX of the IAB node is aligned with
DU TX of the IAB parent node in a time domain unit in timing.
[0049] In the scheme 7 (that is, a case 7), MT RX and DU RX of the IAB node are
aligned on time domain unit, or MT RX and DURX work simultaneously (that is,
simultaneous reception); and DU RX of the IAB node is aligned with RX of the IAB
parent node in a time domain unit in timing, or DU RX of the IAB node is aligned with
DU RX of the IAB parent node in a time domain unit in timing, or the like.
[0050] The time domain unit may be any one of symbol (Symbol), symbol set, slot
(slot), subframe (subFrame), frame (Frame), microsecond, millisecond, second, and the
like. It should be noted that, in the foregoing schemes for IAB node synchronization,
the time domain units may be different or the same. For example, in the case 6, MT TX
and DU TX may be aligned on symbol (which is the time domain unit on which MT
TX and DU TX are aligned), and DU TX is aligned in timing with TX of the IAB parent
node on slot (which is the time domain unit on which DU TX is aligned with TX of the
IAB parent node in timing); or MT TX and DU TX may be aligned on symbol, and DU
TX is also aligned with TX of the IAB parent node on symbol in timing.
[0051] In addition, in the research on timing synchronization of the IAB nodes
based on the synchronization rules, a timing advance (Timing Advance, TA) may be
obtained according to the synchronization rules, and timing of the IAB nodes is adjusted
based on the TA. For example, in conventional timing synchronization (such as R15
NR), uplink timing can be implemented by using a notification from the network-side
device (such as the base station), the foregoing TA can be used to indicate an advance
of uplink transmission (UL TX) of the terminal with respect to downlink reception (DL
RX) of the terminal, and the TA is calculated by using the following formula (1):
TA=(NTATNTA offset)*Tc (1)

11
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[0052] As shown in FIG. 4, in timing synchronization of the IAB (such as an R16

IAB), timing of DU TX is implemented by using a notification from the IAB parent

node, and the TA is used to indicate a timing advance of DU TX of the IAB node with

respect to MT RX and is calculated by using the following formula (2):
TA=(NTA+NTA_offset)*Tc/2 +Tdelta (2)

[0053] Nra_offset s @ parameter indicated by radio resource control (Radio Resource

Control, RRC) or uses a default value.

[0054] Tc is a smallest time unit.

[0055] Nra may be obtained in the following two manners.

[0056] 1. A random access response (random access response, RAR) carries 12 bits

of information, indicating TA=0, 1, 2, ..., 3846, and Nta=Ta*16°64/2" is obtained based

on an indicated value, where u indicates a subcarrier spacing (Sub-Carrier Spacing, SCS)

parameter.

[0057] 2. A medium access control control element (Medium Access Control

Control Element, MAC CE) carries 6 bits of indication information, indicating TA=0,

1, 2, ..., 63, and NTaA new=Nta old+(Ta—31)*16°64/2" is obtained based on an indicated

value, where the Nta old is a previous TA value, and a new TA value is obtained through

adjustment based on an indication of the MAC CE.

[0058] In this application, the first link state may be a link state in a transmission

mode (which may also be referred to as a timing mode) corresponding to any one of the

foregoing timing synchronization schemes. Specifically, the first link state may be a

link state in a first transmission mode, where the first transmission mode is that mobile

terminal transmission MT TX and distributed unit transmission DU TX of the IAB node

are aligned on time domain unit or work simultaneously, that is, the first transmission

mode is a transmission mode corresponding to the foregoing case 6.

[0059] In addition, in a case that the first link state is a link state of the first IAB

node, the first link state may include at least one of MT TX, MT RX, DU TX, and DU

RX; or in a case that the first link state is a link state of the terminal, the first link state

may include at least one of TX and RX of the terminal.

[0060] Specifically, the first link state may include at least one of the following:

12
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at least one of MT TX and DU TX of the first IAB node; and

TX of the terminal, where the terminal is served by the parent node of the
first IAB node.

[0061] The first link state includes at least one of MT TX and DU TX of the first
IAB node, which may, for example, work in the case of the foregoing manner 1, that is,
in a case that the first ITAB node receives the first signaling transmitted or provided by
the CU, the first IAB node adjusts at least one of MT TX and DU TX of the first [AB
node.

[0062] In addition, the first link state includes TX of the terminal served by the
parent node of the first IAB node, which may, for example, work in the case of the
foregoing manner 4, that is, in a case that the first IAB node receives the first signaling
directly provided by the CU, the first IAB node provides the first signaling through the
second IAB node to the terminal served by the second IAB node, and the terminal
served by the second IAB node adjusts the timing of TX of the terminal based on the
first signaling.

[0063] In this application, the first link state may alternatively be a link state in a
second transmission mode, where the second transmission mode is that mobile terminal
reception MT RX and distributed unit reception DU RX of the IAB node are aligned on
time domain unit or work simultaneously, that is, the second transmission mode is a
transmission mode corresponding to the foregoing case 7.

[0064] In a case that the first link state is a link state in the second transmission
mode, the first link state may include at least one of the following:

MT RX and/or DU RX of the first IAB node;

MT TX of the first IAB node, where the parent node of the first IAB node
is the second IAB node, and the first signaling is signaling provided by the second IAB
node to the first IAB node; and

TX of the terminal, where the terminal is served by the first IAB node.
[0065] Similarly, the first link state includes at least one of MT TX and DU TX of
the first IAB node, which may, for example, occur in the case of the foregoing manner
1, that is, in a case that the first IAB node receives the first signaling transmitted or

13
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provided by the CU, the first IAB node adjusts at least one of MT TX and DU TX of
the first IAB node.
[0066] The first link state includes MT TX of the first [AB node, which may, for
example, occur in the case of the foregoing manner 2, that is, in a case that the second
IAB node receives the first signaling transmitted or provided by the CU or the last-hop
IAB node, the second IAB node provides the first signaling to its child node, that is, the
first IAB node, and the first IAB node adjusts timing of MT TX of the first IAB node.
[0067] In addition, the first link state includes TX of the terminal served by the first
IAB node, which may occur in the case of the foregoing manner 3, that is, in a case that
the first IAB node receives the first signaling provided by the CU or the second IAB
node, the first IAB node transmits the first signaling to the terminal served by the first
IAB node, and the terminal served by the first [AB node adjusts timing of TX of the
terminal based on the first signaling.
[0068] In this application, the adjusting timing of a first link state based on first
signaling may be: the first signaling carries parameters used for timing adjustment, and
the first IAB node or the terminal obtains a new TA (referred to as TAnew) based on the
parameters carried in the first signaling and adjusts the timing of the first link state by
using the TAnew.
[0069] For example, the TAnew may be obtained according to a conventional manner
of obtaining TA, for example, according to the foregoing formula (1), that is,
TAnew=(NTA+TNTA offset)* Te.
[0070] Alternatively, the TAnew may be obtained according to a conventional
manner of obtaining a TA by an IAB node, for example, obtained according to the
foregoing formula (2), that is, TAnew=(NTA+NTA offset)*Tc/2 +Tdelta.
[0071] Alternatively, in a case that the first link state is a link state in the first
transmission mode, the first signaling may include at least one of the following:

an offset Tadditional Of a timing advance TA, where the TA is obtained based
on Nta and Nta offset;

the Nta and the Nta offset; and
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Tdeita, Wwhere the Tdena 1s used to adjust timing of DU TX of the first IAB
node.
[0072] It should be noted that the TA is obtained based on the Nta and Nra offset. It
may be understood that the TA is TAnew obtained in a conventional manner. For
example, the TA is calculated by using the foregoing formula (1), that is,
TA=(NTA+NTA offset)*Te.
[0073] It can be learned from above that, in the case that the first link state is a link
state in the first transmission mode, the new TA used to adjust the timing of the first
link state is obtained based on the parameters in the first signaling. Specifically, the
following manners may be included:
[0074] The TAnew 1s a sum of the TA and Tadditiona, that is,
TAnew=(NTA+TNTA offset)* Tt Tadditional;

the TAnew is calculated based on the Nta and Nraoffset, for example,
TAnew=(NTA+TNTA offset)*Tc/2;

the TAnew 1s calculated based on the Taelta, for example, may be a sum of a
proportion of the TA and the Tdeita, for example, TAnew=TA/2+T delta;

the TAnew is calculated based on the Tadelta, NTA, and Nta offset, for example,
may be TAnew=(NTA+NTA offset)*Tc/2+ Tdelta; and

the TAnew is calculated based on the Tdelta, NTA, and Nta offset, for example,
may be TAnew=(NTA+NTA offset)® Te/2+Tdeltat Tadditional; in this case, the Tadditional may be
used to adjust the timing of MT TX and DU TX, or may be used to adjust symbol
alignment at a time of MT TX and DU TX.
[0075] It should be noted that the Tadditional may be a value defined or configured in
a protocol based on an actual situation. For example, it may be a value configured or
indicated by the first signaling of the RRC signaling or MAC CE; or the Tadditional may
be a default value, the default value may be —(Nta+Nrta offset)*Tc/2, and in this case, slot-
level alignment can be implemented; or the Tadditional may be configured to be the same
as —(NTA+TNTA offset)* Te/2+ Taelta.
[0076] In addition, in a case that the TAnew is calculated based on the Nta and
Nrtaofset, the first signaling may be existing notification signaling in the wireless
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communications system (such as NR), that is, TA signaling of an MT of an existing
IAB node is reused, so that resource overheads are reduced.
[0077] It should also be noted that, adjusting the timing of DU TX of the first IAB
node by using the Tdeita may be adjusting the timing of DU TX of the IAB node based
on the Tdelta and other parameters, for example, adjusting the timing of DU TX of the
IAB node based on the Tdeita, NTA, and Nta offset. This is not limited herein.
[0078] Alternatively, the first signaling may directly carry the TAnew. Specifically,
the first signaling includes at least two first TAs, and at least one of the at least two first
TAs is used to indicate a TA a DU TX and/or MT TX occasion of the first IAB node,
that is, the first TA is the new TA TAnew.
[0079] It should be noted that, actually, a part of the at least two first TAs may be
conventional TAs and a part thereof are TAsnew, and the conventional TA and TAnew in
the at least two first TAs may be configured according to a preset rule.
[0080] Specifically, the at least two first TAs include at least one of the following:

a TA based on an independent configuration, a difference configuration, or
a ratio configuration.
[0081] It should be noted that the independent configuration may be so understood
that the at least two first TAs are independent of each other and there is no association
between any two first TAs. The difference configuration may be that a part of the first
TAs are determined based on a difference between another first TA and a preset value,
and if there are a plurality of differences, the plurality of differences may be the same
difference or different differences. For example, each TAnew may be a difference
between a conventional TA and the preset value. The ratio configuration may be that a
part of the first TAs are determined based on another first TA and a preset ratio. For
example, each TAnew may be a product of a conventional TA and the preset ratio. For
example, the TAnew is half of a corresponding conventional TA.
[0082] Alternatively, in a case that the first link state is a link state in the second
transmission mode, the first signaling includes at least one of the following:

an advance beta of DU TX with respect to DU RX; and

an offset gama of a TA.



10

15

20

25

[0083] In the case that the first link state is a link state in the second transmission
mode, the new TA used to adjust the timing of the first link state is obtained based on
the parameters in the first signaling. Specifically, the TAnew may be a difference
between the TA and beta. For example, TA=(Nta+N1a offset) * Tc—beta. Alternatively, the
TAnew may be a sum of the TA and gama, or the like.
[0084] It should be noted that the beta or gama may be a value defined or configured
in a protocol based on an actual situation. For example, the beta may be a default value,
and the default value may be (Nta+Nrta offset)*Tc/2, that is, the TA indicated by the
second IAB node to the first IAB node, or the like.
[0085] Alternatively, in the case that the first link state is a link state in the second
transmission mode, the first signaling may also directly carry the TAnew. Specifically,
the first signaling includes at least two second TAs, and at least one of the at least two
second TAs is used to indicate a TA of DU RX and/or MT RX of the IAB node, or
indicate a TA of MT TX of the IAB child node, or indicate a TA of TX of the terminal
served by the IAB node.
[0086] It should be noted that, actually, a part of the at least two second TAs may
be conventional TAs and a part thereof are TAsnew, and the conventional TA and TAnew
in the at least two second TAs may be configured according to a preset rule. In addition,
the second TAs and the first TAs may be the same TA or different TAs.
[0087] Specifically, the at least two second TAs include at least one of the following:
a TA based on an independent configuration, a difference configuration, or
a ratio configuration.
[0088] Similarly, the independent configuration may be so understood that the at
least two second TAs are independent of each other and there is no association between
any two second TAs. The difference configuration may be that a part of the second TAs
are determined based on a difference between another second TA and a preset value.
For example, each TAnew may be a difference between a conventional TA and the preset
value. The ratio configuration may be that a part of the second TAs are determined

based on another second TA and a preset ratio. For example, each TAnew may be a
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product of a conventional TA and the preset ratio. For example, the TAnew is half of a
corresponding conventional TA.
[0089] In this application, in the case that the first link state is a link state in the first
transmission mode, the first signaling carries the parameters used to adjust the timing
of the first link state, and may further implement other functions.
[0090] Specifically, the first signaling may be further used to indicate an effective
time of the at least two first TAs, and may include at least one of a start effective time,
effective duration, and an end effective time, so that an effective time of the first
signaling is determined for the adjustment.
[0091] For example, a start time period or an end time period in which one of the
at least two first TAs is effective on at least one of MT TX and DU TX may be defined.
[0092] In addition, the first signaling may be further used to indicate that MT TX
and DU TX of the first IAB node are synchronized or aligned on time domain unit. For
example, the first signaling may indicate that MT TX and DU TX of the first [AB node
are aligned on slot or aligned on symbol.
[0093] In this application, because the first signaling may be RRC signaling, MAC
CE signaling, DCI signaling, or the like, in a case that the first signaling is RRC
signaling, MAC CE signaling, or DCI signaling and that the first link state is a link state
in the first transmission mode, the RRC signaling, the MAC CE signaling, or the DCI
signaling may be further used to indicate that the at least two first TAs or the at least
two second TAs are the same or different.
[0094] In some implementations, in a case that the first signaling is RRC signaling
or MAC CE signaling and that the first link state is a link state in the first transmission
mode, the RRC signaling or MAC CE signaling is used for any one of the following:

indicating that MT TX follows timing of DU TX;

indicating a carrier or carrier set of DU TX followed by MT TX;

indicating a slot or slot set of DU TX followed by MT TX; and

indicating an orthogonal frequency division multiplexing (Orthogonal
Frequency Division Multiplexing, OFDM) symbol or a symbol set of DU TX followed
by MT TX.
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[0095] It should be noted that the slot or the slot set and the OFDM symbol or the
symbol set may appear periodically and are indicated by a timing pattern, and MT TX
of other slots or OFDM symbols not indicated by the timing pattern may follow timing
of a conventional TA.

[0096] In addition, the first signaling may be further used to indicate characteristics
of the parameters carried in the first signaling. For example, in a case that the first
signaling carries the Tadditional, the first signaling may be further used to indicate
characteristics of the Tadditional. Specifically, the first signaling may indicate values of
the Tadditional 1n different periods, or the like.

[0097] In other implementations, in a case that the first signaling is DCI signaling
and that the first link state is a link state in the first transmission mode, the DCI signaling
may further implement at least one of the following indication functions:

[0098] 1. The DCI signaling carries an indication field or the DCI signaling is
scrambled by using a first radio network temporary identifier RNTI, and the DCI
signaling is used to indicate that MT TX follows timing of DU TX, or indicate a carrier
or carrier set of DU TX followed by MT TX, or a slot or slot set of DU TX followed by
MT TX, or an OFDM symbol or symbol set of DU TX followed by MT TX, where
indication information of the DCI may be explicit indication or implicit indication. If
the indication information is explicit indication, the DCI may carry one bit of
information, where for example, the bit being 1 indicates that MT TX needs to follow
the timing of DU TX, and the bit being 0 indicates that MT TX does not need to follow
the timing of DU TX. If the indication information is implicit indication, it means, for
example, an existing field in the DCI is reinterpreted to indicate whether MT TX needs
to follow the timing of DU TX, or the indication information is jointly encoded with
another field in the DCI to indicate the information.

[0099] 2. The DCI signaling includes a PDCCH order, the PDCCH order is used to
indicate a timing pattern of MT TX, and the timing pattern of MT TX is used to indicate
that MT TX stops following or follows timing of carrier, slot, slot set, OFDM symbol,
or symbol set of DU TX (herein, it means stopping following or following conventional

TA timing).
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[00100] 3. The DCI signaling is in a first DCI format and is used to indicate that MT
TX follows timing of DU TX or uses a timing rule of the first transmission mode (that
is, a timing rule in the case 6).
[00101] In some implementations, second signaling is transmitted to the last-hop
device, where the second signaling is used by the last-hop device to configure timing.
The last-hop device may be a network-side device or a relay device. This is not limited
herein.
[00102] Herein, the first [AB node or the terminal may report the second signaling,
to assist the CU or the parent node thereof in performing a timing configuration and
support FDM or SDM multiplexing for data transmission between the MT and the DU.
In this way, spectrum utilization is improved, the data transmission delay is reduced,
and further, transmission efficiency is improved.
[00103] In this implementation, the second signaling may be any signaling used to
assist the CU or the parent node in performing the timing configuration. The signaling
may be RRC signaling, MAC CE signaling, downlink control information DCI
signaling, PDCCH, or BAP control PDU.
[00104] Specifically, in a case that the second signaling is signaling transmitted by
the first IAB node to the CU or the second IAB node, the second signaling may satisfy
at least one of the following:

being used to indicate whether a DU and an MT of the first IAB node share
a radio frequency (Radio Frequency, RF);

being used to indicate whether the first IAB node supports synchronization
or alignment on time domain unit;

being used to indicate a simultaneous transmission occasion of MT TX and
DU TX expected by the first IAB node or that the first IAB node expects alignment of
MT TX and DU TX on time domain unit; and

being used to indicate a transmission pattern of MT TX and/or DU TX

expected by the first IAB node.
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[00105] Similarly, in the case that the first link state is a link state in the second
transmission mode, the first signaling carries the parameters used to adjust the timing
of the first link state, and may further implement other functions.
[00106] Specifically, the first signaling may be further used to indicate an effective
time of the at least two second TAs, to make the timing adjustment of the first link state
more accurate.
[00107] For example, a start time period or an end time period in which one of the
at least two second TAs is effective on at least one of MT RX and DU RX may be
defined.
[00108] In addition, the first signaling may be further used to indicate that MT RX
and DU TX of the first IAB node are synchronized or aligned on time domain unit. For
example, the first signaling may indicate that MT TX and DU TX of the first [AB node
are aligned on slot or aligned on symbol.
[00109] In this application, because the first signaling may be RRC signaling, MAC
CE signaling, DCI signaling, or the like, in a case that the first signaling is RRC
signaling, MAC CE signaling, or DCI signaling and that the first link state is a link state
in the second transmission mode, the RRC signaling, the MAC CE signaling, or the
DCI signaling may be further used to indicate that the at least two second TAs are the
same or different.
[00110] In some implementations, the first signaling includes first indication
information, where the first indication information is used to indicate negative timing
advance information supported by the first link state, and the first indication
information may include at least one of the following:

a negative value used to indicate a TA; and

an indication field used to indicate whether a TA field parameter is positive
or negative.
[00111] For example, as shown in FIG. 5, the first signaling is signaling transmitted
by the IAB node to its child node (which may be an IAB node or a terminal, and is a
terminal in the figure). The first signaling is obtained based on a difference beta between
DU RX and DU TX of the IAB node, and the signaling includes an indication that the
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TA wvalue is negative. The first signaling may include an indication of a
positive/negative field of a TA. If 1 is defined to represent "positive", and 0 is defined
to represent "negative", to implement a negative TA in the corresponding figure, the
indication of the positive/negative field of the TA is 0. In this way, the IAB node
provides a negative TA indication for the terminal or IAB node served by the IAB node.
Therefore, for TX of the IAB child node (for example, terminal UE TX in the figure),
timing of the UE TX is determined based on RX of the IAB child node (for example,
UE RX in the figure). Therefore, in the IAB node, synchronization between MT RX
and DU RX can be implemented.
[00112] In addition, in a case that the first signaling is RRC signaling or MAC CE
signaling, the first signaling may further include an indication for extending a range of
the TA field. Specifically, a new code point may be added to the first signaling, for
example, a new TA field is added or an existing TA field is extended; or a new
granularity (Granularity) is added, or the range of the TA field indicated by the first
signaling is added; or a scaling (scaling) field is added to the first signaling and used to
scale up or scale down the indicated range of the existing TA field.
[00113] In some implementations, in a case that the first signaling is RRC signaling
or MAC CE signaling and that the first link state is a link state in the second
transmission mode, the RRC signaling or MAC CE signaling is used for any one of the
following:

indicating that DU RX follows timing of MT RX;

indicating a carrier or carrier set of MT RX followed by DU RX;

indicating a slot or slot set of MT RX followed by DU RX; and

indicating an orthogonal frequency division multiplexing OFDM symbol or
a symbol set of MT RX followed by DU RX.
[00114] It should be noted that the slot or the slot set and the OFDM symbol or the
symbol set may appear periodically and are indicated by a timing pattern, and timing
of DU RX and DU TX of other slots or OFDM symbols not indicated by the timing

pattern may keep consistent.
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[00115] In other implementations, in a case that the first signaling is DCI signaling
and that the first link state is a link state in the second transmission mode, the DCI
signaling may further implement at least one of the following indication functions:
[00116] 1. The DCI signaling carries an indication field or the DCI signaling is
scrambled by using a first radio network temporary identifier RNTI, and the DCI
signaling is used to indicate that MT RX follows timing of DU RX, or indicate a carrier
or carrier set of DU RX followed by MT RX, or a slot or slot set of DU RX followed
by MT RX, or an OFDM symbol or symbol set of DU RX followed by MT RX, where
indication information of the DCI may be explicit indication or implicit indication. If
the indication information is explicit indication, the DCI may carry one bit of
information, where, for example, the bit being 1 indicates that MT RX needs to follow
timing of DU RX, and the bit being 0 indicates that MT RX does not need to follow
timing of DU RX. If the indication information is implicit indication, it means, for
example, an existing field in the DCI is reinterpreted to indicate whether MT RX needs
to follow timing of DU RX, or the indication information is jointly encoded with
another field in the DCI to indicate the information.

[00117] 2. The DCI signaling includes a PDCCH order, the PDCCH order is used to
indicate a timing pattern of MT RX, and the timing pattern of MT RX is used to indicate
that MT RX stops following or follows timing of carrier, slot, slot set, OFDM symbol,
or symbol set of DU RX.

[00118] 3. The DCI signaling is in a first DCI format and is used to indicate that MT
RX follows timing of DU RX or uses a timing rule of the second transmission mode
(that is, a timing rule in the case 7).

[00119] It should be noted that in a case that the first link state is a link state in the
first transmission mode or the second transmission mode and that the first signaling
being the DCI signaling includes the PDCCH order, the method may further include:
transmitting response information to the network-side device (such as the CU) or the
first [AB parent node based on the PDCCH order. The response information may be a
response made by using MAC CE or PUCCH.
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[00120] For ease of understanding the timing adjustment method in this application,
the following provides detailed descriptions by using an example 1 and an example 2
of the timing adjustment method in an actual application.

[00121] Example 1

[00122] As shown in FIG. 6, the IAB parent node needs to maintain timing of two
ULs. Timing of one UL is used for the IAB node, and timing of the other UL is used
for normal UE. TDM multiplexing is present between BH link RX and access link RX
of one donor/parent node, that is, a TDM multiplexing relationship is present between
IAB node reception and UE reception. In the IAB node, FDM multiplexing may be
present between MT TX and DU TX, and there may be slot alignment or symbol
alignment. If the IAB node is configured to support timing of the case 6 in a slot n (that
is, corresponding to a first slot in FIG. 6), an offset between TX and RX of the IAB
parent node is TA/2. The parent node transmits the offset between TX and RX and a
conventional TA value to the IAB node by using the first signaling. The IAB node
obtains a timing advance based on the provided first signaling, and adjusts timing of
MT TX based on corresponding timing of MT RX, to implement alignment between
MT TX and DU TX.

[00123] As shown in FIG. 7, if the IAB supports two RFs, that is, the MT and the
DU do not require symbol alignment, the IAB node reports its capability of supporting
two RFs. In this case, the IAB parent node performs symbol alignment between its TX
and RX, and provides an offset to the IAB node by using the first signaling. The IAB
node adjusts timing of MT TX based on the provided information and timing of MT
RX, to implement symbol alignment on the IAB parent node. An FDM multiplexing
mode may be present between backhaul link RX and access link RX of the IAB parent
node.

[00124] Example 2

[00125] Herein, slot boundary synchronization or symbol synchronization may be
implemented on the IAB node by performing timing adjustment, as shown in FIG. 8.
[00126] The IAB node notifies the IAB child node (for example, UE in the figure)
based on an offset (a difference beta corresponding to symbol alignment in the figure)
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between DU RX and DU TX of the IAB node by using the first signaling, where the
first signaling is a TA offset indication. In addition, the IAB node notifies the UE of a
second TA value of the IAB node (that is, a TA2 in the figure), where the second TA
value is indicated as conventional TA indication information. The TAB child node
adjusts a timing advance of TX (for example, UE TX in the figure) of the IAB child
node to a sum of the second TA and beta (that is, TA2+beta in the figure) based on the
obtained information and RX timing of the IAB child node (for example, UE RX in the
figure). Therefore, in the IAB node, symbol alignment can be implemented between
MT RX and DU RX.
[00127] FIG. 9 is a timing adjustment apparatus according to an embodiment of the
present invention. The apparatus is applied to a first relay device or a terminal. As
shown in FIG. 9, the timing adjustment apparatus 900 includes:

a timing adjustment module 901, configured to adjust timing of a first link
state based on first signaling, where

the first link state is a link state of the first relay device or the terminal; and

the first signaling is provided by a parent node of the first relay device, or a
parent node of the terminal, or a first network-side device, where the parent node is a
last-hop device of the first relay device or the terminal.
[00128] Optionally, the first relay device is a first integrated access backhaul IAB
node.
[00129] Optionally, the first link state is a link state in a first transmission mode,
where

the first transmission mode is that mobile terminal transmission MT TX and
distributed unit transmission DU TX of the IAB node are aligned on time domain unit
or work simultaneously.
[00130] Optionally, the first link state includes at least one of the following:

MT TX and/or DU TX of the first IAB node; and

TX of the terminal, where the terminal is served by the parent node of the
first TAB node.
[00131] Optionally, the first signaling includes at least one of the following:
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an offset Tadditional Of a timing advance TA, where the TA is obtained based
on Nta and NTa offset;

the Nta and the Nta offset; and

Tdelta, Where the Tdeita 1s used to adjust timing of DU TX of the first IAB
node.

[00132] Optionally, the first signaling includes at least two first TAs, and at least one
of the at least two first TAs is used to indicate a TA ata DU TX and/or MT TX occasion
of the first IAB node.

[00133] Optionally, the at least two first TAs include at least one of the following:

a TA based on an independent configuration, a difference configuration, or
a ratio configuration.

[00134] Optionally, the first signaling is used to indicate an effective time of the at
least two first TAs.

[00135] Optionally, the first signaling is further used to indicate that MT TX and DU
TX of the first IAB node are synchronized or aligned on time domain unit.

[00136] Optionally, as shown in FIG. 10, the apparatus 900 further includes:

a first transmission module, configured to transmit second signaling to the
last-hop device, where the second signaling is used by the last-hop device to configure
timing.

[00137] Optionally, the second signaling satisfies at least one of the following:
being used to indicate whether a DU and an MT of the first IAB node share
a radio frequency RF;

being used to indicate whether the first IAB node supports synchronization
or alignment on time domain unit;

being used to indicate a simultaneous transmission occasion of MT TX and
DU TX expected by the first IAB node or that the first IAB node expects alignment of
MT TX and DU TX on time domain unit; and

being used to indicate a transmission pattern of MT TX and/or DU TX

expected by the first IAB node.
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[00138] Optionally, the first link state is a link state in a second transmission mode,
where

the second transmission mode is that mobile terminal reception MT RX and
distributed unit reception DU RX of the first IAB node are aligned on time domain unit
or work simultaneously.

[00139] Optionally, the first link state includes at least one of the following:

MT RX and/or DU RX of the first IAB node;

MT TX of the first IAB node, where the parent node of the first IAB node
is a second IAB node, and the first signaling is signaling provided by the second IAB
node to the first IAB node; and

TX of the terminal, where the terminal is served by the first IAB node.
[00140] Optionally, the first signaling includes at least one of the following:

an advance beta of DU TX with respect to DU RX; and

an offset gama of a TA.

[00141] Optionally, the first signaling includes at least two second TAs, and at least
one of the at least two second TAs is used to indicate a TA of DU RX and/or MT RX
of the IAB node, or indicate a TA of MT TX of the IAB child node, or indicate a TA of
TX of the terminal served by the IAB node.

[00142] Optionally, the at least two second TAs include a TA based on an
independent configuration, a difference configuration, or a ratio configuration.

[00143] Optionally, in a case that the first signaling is RRC signaling, MAC CE
signaling, or DCI signaling, the RRC signaling, MAC CE signaling, or DCI signaling
is used to indicate that the at least two first TAs or the at least two second TAs are the
same or different.

[00144] Optionally, the first signaling includes first indication information, where
the first indication information is used to indicate negative timing advance information
supported by the first link state, and the first indication information includes at least
one of the following:

a negative value used to indicate a TA; and
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an indication field used to indicate whether a TA field parameter is positive
or negative.
[00145] Optionally, the first signaling is radio resource control RRC signaling,
medium access control control element MAC CE signaling, downlink control
information DCI signaling, physical downlink control channel PDCCH, or backhaul
application protocol control protocol data unit BAP control PDU.
[00146] Optionally, in a case that the first signaling is RRC signaling or MAC CE
signaling, the RRC signaling or MAC CE signaling is used for any one of the following:

indicating that MT TX follows timing of DU TX;

indicating a carrier or carrier set of DU TX followed by MT TX;

indicating a slot or slot set of DU TX followed by MT TX; and

indicating an orthogonal frequency division multiplexing OFDM symbol or
a symbol set of DU TX followed by MT TX.
[00147] Optionally, in a case that the first signaling is RRC signaling or MAC CE
signaling, the RRC signaling or MAC CE signaling is used for any one of the following:

indicating that DU RX follows timing of MT RX;

indicating a carrier or carrier set of MT RX followed by DU RX;

indicating a slot or slot set of MT RX followed by DU RX; and

indicating an orthogonal frequency division multiplexing OFDM symbol or
a symbol set of MT RX followed by DU RX.
[00148] Optionally, in a case that the first signaling is DCI signaling, the DCI
signaling carries an indication field or the DCI signaling is scrambled by using a first
radio network temporary identifier RNTI, and the DCI signaling is used to:

in a case that the first link state is a link state in the first transmission mode,
indicate that MT TX follows timing of DU TX, or indicate a carrier or carrier set of DU
TX followed by MT TX, or a slot or slot set of DU TX followed by MT TX, or an
OFDM symbol or symbol set of DU TX followed by MT TX; or

in a case that the first link state is a link state in the second transmission

mode, indicate that MT RX follows timing of DU RX, or indicate a carrier or carrier

28



10

15

20

25

set of DU RX followed by MT RX, or a slot or slot set of DU RX followed by MT RX,
or an OFDM symbol or symbol set of DU RX followed by MT RX.

[00149] Optionally, in a case that the first signaling is DCI signaling, the DCI
signaling includes a PDCCH order, the PDCCH order is used to indicate a timing
pattern of MT TX or indicate a timing pattern of MT RX, and the timing pattern of MT
TX or the timing pattern of MT RX is used to:

in a case that the first link state is a link state in the first transmission mode,
indicate that MT TX stops following or follows timing of carrier, slot, slot set, OFDM
symbol, or symbol set of DU TX; or

in a case that the first link state is a link state in the second transmission
mode, indicate that MT RX stops following or follows timing of carrier, slot, slot set,
OFDM symbol, or symbol set of DU RX.

[00150] Optionally, as shown in FIG. 11, the apparatus 900 further includes:

a second transmission module 903, configured to transmit response
information to the network-side device or the first IAB parent node based on the
PDCCH order.

[00151] Optionally, in a case that the first signaling is DCI signaling, the DCI
signaling is in a first DCI format and is used to:

in a case that the first link state is a link state in the first transmission mode,
indicate that MT TX follows timing of DU TX or uses a timing rule of the first
transmission mode; or

in a case that the first link state is a link state in the second transmission
mode, indicate that MT RX follows timing of DU RX or uses a timing rule of the second
transmission mode.

[00152] It should be noted that any implementation of the first relay device or the
terminal in the method embodiment of the present invention can be implemented by the
timing adjustment apparatus 900 in this embodiment of the present invention, with the
same beneficial effect achieved. To avoid repetition, details are not described herein

again.
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[00153] Optionally, an embodiment of this application further provides a terminal,
including a processor 1210, a memory 1209, and a program or instructions stored in the
memory 1209 and capable of running on the processor 1210. When the program or
instructions are executed by the processor 1210, the processes of the foregoing timing
adjustment method embodiment are implemented, with the same technical effect
achieved. To avoid repetition, details are not described herein again.
[00154] It should be noted that terminals in this embodiment of this application
include the foregoing mobile terminal and a nonmobile terminal.
[00155] FIG. 12 is a schematic diagram of a hardware structure of a terminal for
implementing an embodiment of this application.
[00156] The terminal 1200 includes but is not limited to components such as a radio
frequency unit 1201, a network module 1202, an audio output unit 1203, an input unit
1204, a sensor 1205, a display unit 1206, a user input unit 1207, an interface unit 1208,
a memory 1209, and a processor 1210.
[00157] Apersonskilled in the art may understand that the terminal 1200 may further
include a power supply (for example, a battery) supplying power to the components.
The power supply may be logically connected to the processor 1210 via a power
management system. In this way, functions such as charge management, discharge
management, and power consumption management are implemented via the power
management system. The structure of the terminal shown in FIG. 12 does not constitute
a limitation on the terminal. The terminal may include more or fewer components than
shown in the figure, or combine some of the components, or have different component
arrangements. Details are not described herein.
[00158] The processor 1210 is configured to:

adjust timing of a first link state based on first signaling, where

the first link state is a link state of a first relay device or the terminal; and

the first signaling is provided by a parent node of the first relay device, or a
parent node of the terminal, or a first network-side device, where the parent node is a

last-hop device of the first relay device or the terminal.
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[00159] Optionally, the first relay device is a first integrated access backhaul IAB
node.
[00160] Optionally, the first link state is a link state in a first transmission mode,
where

the first transmission mode is that mobile terminal transmission MT TX and
distributed unit transmission DU TX of the IAB node are aligned on time domain unit
or work simultaneously.
[00161] Optionally, the first link state includes at least one of the following:

MT TX and/or DU TX of the first IAB node; and

TX of the terminal, where the terminal is served by the parent node of the
first IAB node.
[00162] Optionally, the first signaling includes at least one of the following:

an offset Tadditional Of a timing advance TA, where the TA is obtained based
on Nta and NTa offset;

the Nta and the Nta offset; and

Tdelta, Where the Tdeita 1s used to adjust timing of DU TX of the first IAB
node.
[00163] Optionally, the first signaling includes at least two first TAs, and at least one
of the at least two first TAs is used to indicate a TA at a DU TX and/or MT TX occasion
of the first IAB node.
[00164] Optionally, the at least two first TAs include at least one of the following:

a TA based on an independent configuration, a difference configuration, or
a ratio configuration.
[00165] Optionally, the first signaling is used to indicate an effective time of the at
least two first TAs.
[00166] Optionally, the first signaling is further used to indicate that MT TX and DU
TX of the first IAB node are synchronized or aligned on time domain unit.
[00167] Optionally, the radio frequency unit 1201 is configured to:

transmit second signaling to the last-hop device, where the second signaling
is used by the last-hop device to configure timing.
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[00168] Optionally, the second signaling satisfies at least one of the following:
being used to indicate whether a DU and an MT of the first IAB node share
a radio frequency RF;

being used to indicate whether the first IAB node supports synchronization
or alignment on time domain unit;

being used to indicate a simultaneous transmission occasion of MT TX and
DU TX expected by the first IAB node or that the first IAB node expects alignment of
MT TX and DU TX on time domain unit; and

being used to indicate a transmission pattern of MT TX and/or DU TX
expected by the first IAB node.

[00169] Optionally, the first link state is a link state in a second transmission mode,
where

the second transmission mode is that mobile terminal reception MT RX and
distributed unit reception DU RX of the first IAB node are aligned on time domain unit
or work simultaneously.

[00170] Optionally, the first link state includes at least one of the following:

MT RX and/or DU RX of the first IAB node;

MT TX of the first IAB node, where the parent node of the first IAB node
is a second IAB node, and the first signaling is signaling provided by the second IAB
node to the first IAB node; and

TX of the terminal, where the terminal is served by the first IAB node.
[00171] Optionally, the first signaling includes at least one of the following:

an advance beta of DU TX with respect to DU RX; and

an offset gama of a TA.

[00172] Optionally, the first signaling includes at least two second TAs, and at least
one of the at least two second TAs is used to indicate a TA of DU RX and/or MT RX
of the IAB node, or indicate a TA of MT TX of the IAB child node, or indicate a TA of
TX of the terminal served by the IAB node.

[00173] Optionally, the at least two second TAs include a TA based on an
independent configuration, a difference configuration, or a ratio configuration.
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[00174] Optionally, in a case that the first signaling is RRC signaling, MAC CE
signaling, or DCI signaling, the RRC signaling, MAC CE signaling, or DCI signaling
is used to indicate that the at least two first TAs or the at least two second TAs are the
same or different.
[00175] Optionally, the first signaling includes first indication information, where
the first indication information is used to indicate negative timing advance information
supported by the first link state, and the first indication information includes at least
one of the following:

a negative value used to indicate a TA; and

an indication field used to indicate whether a TA field parameter is positive
or negative.
[00176] Optionally, the first signaling is radio resource control RRC signaling,
medium access control control element MAC CE signaling, downlink control
information DCI signaling, physical downlink control channel PDCCH, or backhaul
application protocol control protocol data unit BAP control PDU.
[00177] Optionally, in a case that the first signaling is RRC signaling or MAC CE
signaling, the RRC signaling or MAC CE signaling is used for any one of the following:

indicating that MT TX follows timing of DU TX;

indicating a carrier or carrier set of DU TX followed by MT TX;

indicating a slot or slot set of DU TX followed by MT TX; and

indicating an orthogonal frequency division multiplexing OFDM symbol or
a symbol set of DU TX followed by MT TX.
[00178] Optionally, in a case that the first signaling is RRC signaling or MAC CE
signaling, the RRC signaling or MAC CE signaling is used for any one of the following:

indicating that DU RX follows timing of MT RX;

indicating a carrier or carrier set of MT RX followed by DU RX;

indicating a slot or slot set of MT RX followed by DU RX; and

indicating an orthogonal frequency division multiplexing OFDM symbol or

a symbol set of MT RX followed by DU RX.
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[00179] Optionally, in a case that the first signaling is DCI signaling, the DCI
signaling carries an indication field or the DCI signaling is scrambled by using a first
radio network temporary identifier RNTI, and the DCI signaling is used to:

in a case that the first link state is a link state in the first transmission mode,
indicate that MT TX follows timing of DU TX, or indicate a carrier or carrier set of DU
TX followed by MT TX, or a slot or slot set of DU TX followed by MT TX, or an
OFDM symbol or symbol set of DU TX followed by MT TX; or

in a case that the first link state is a link state in the second transmission
mode, indicate that MT RX follows timing of DU RX, or indicate a carrier or carrier
set of DU RX followed by MT RX, or a slot or slot set of DU RX followed by MT RX,
or an OFDM symbol or symbol set of DU RX followed by MT RX.
[00180] Optionally, in a case that the first signaling is DCI signaling, the DCI
signaling includes a PDCCH order, the PDCCH order is used to indicate a timing
pattern of MT TX or indicate a timing pattern of MT RX, and the timing pattern of MT
TX or the timing pattern of MT RX is used to:

in a case that the first link state is a link state in the first transmission mode,
indicate that MT TX stops following or follows timing of carrier, slot, slot set, OFDM
symbol, or symbol set of DU TX; or

in a case that the first link state is a link state in the second transmission
mode, indicate that MT RX stops following or follows timing of carrier, slot, slot set,
OFDM symbol, or symbol set of DU RX.
[00181] Optionally, the radio frequency unit 1201 is further configured to:

transmit response information to the network-side device or the first IAB
parent node based on the PDCCH order.
[00182] Optionally, in a case that the first signaling is DCI signaling, the DCI
signaling is in a first DCI format and is used to:

in a case that the first link state is a link state in the first transmission mode,
indicate that MT TX follows timing of DU TX or uses a timing rule of the first

transmission mode; or
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in a case that the first link state is a link state in the second transmission
mode, indicate that MT RX follows timing of DU RX or uses a timing rule of the second
transmission mode.
[00183] FIG. 13 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 foregoing
method embodiment. As shown in FIG. 13, the relay device 1300 includes a processor
1301, a transceiver 1302, a memory 1303, and a bus interface.
[00184] The processor 1301 is configured to:

adjust timing of a first link state based on first signaling, where

the first link state is a link state of the first relay device or a terminal; and

the first signaling is provided by a parent node of the first relay device, or a
parent node of the terminal, or a first network-side device, where the parent node is a
last-hop device of the first relay device or the terminal.
[00185] Optionally, the first relay device is a first integrated access backhaul IAB
node.
[00186] Optionally, the first link state is a link state in a first transmission mode,
where

the first transmission mode is that mobile terminal transmission MT TX and
distributed unit transmission DU TX of the IAB node are aligned on time domain unit
or work simultaneously.
[00187] Optionally, the first link state includes at least one of the following:

MT TX and/or DU TX of the first IAB node; and

TX of the terminal, where the terminal is served by the parent node of the
first TAB node.
[00188] Optionally, the first signaling includes at least one of the following:

an offset Tadditional Of @ timing advance TA, where the TA is obtained based
on N1a and NTa offset;

the Nta and the Nta offser; and

Tdeita, Wwhere the Tdena 1s used to adjust timing of DU TX of the first IAB
node.
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[00189] Optionally, the first signaling includes at least two first TAs, and at least one
of the at least two first TAs is used to indicate a TA at a DU TX and/or MT TX occasion
of the first IAB node.
[00190] Optionally, the at least two first TAs include at least one of the following:

a TA based on an independent configuration, a difference configuration, or
a ratio configuration.
[00191] Optionally, the first signaling is used to indicate an effective time of the at
least two first TAs.
[00192] Optionally, the first signaling is further used to indicate that MT TX and DU
TX of the first IAB node are synchronized or aligned on time domain unit.
[00193] Optionally, the transceiver 1302 is configured to:

transmit second signaling to the last-hop device, where the second signaling
is used by the last-hop device to configure timing.
[00194] Optionally, the second signaling satisfies at least one of the following:

being used to indicate whether DU and MT of the first IAB node share a
radio frequency RF;

being used to indicate whether the first IAB node supports synchronization
or alignment on time domain unit;

being used to indicate a simultaneous transmission occasion of MT TX and
DU TX expected by the first IAB node or that the first IAB node expects alignment of
MT TX and DU TX on time domain unit; and

being used to indicate a transmission pattern of MT TX and/or DU TX
expected by the first IAB node.
[00195] Optionally, the first link state is a link state in a second transmission mode,
where

the second transmission mode is that mobile terminal reception MT RX and
distributed unit reception DU RX of the first IAB node are aligned on time domain unit
or work simultaneously.
[00196] Optionally, the first link state includes at least one of the following:

MT RX and/or DU RX of the first IAB node;
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MT TX of the first IAB node, where the parent node of the first IAB node
is a second IAB node, and the first signaling is signaling provided by the second IAB
node to the first IAB node; and

TX of the terminal, where the terminal is served by the first IAB node.
[00197] Optionally, the first signaling includes at least one of the following:

an advance beta of DU TX with respect to DU RX; and

an offset gama of a TA.

[00198] Optionally, the first signaling includes at least two second TAs, and at least
one of the at least two second TAs is used to indicate a TA of DU RX and/or MT RX
of the IAB node, or indicate a TA of MT TX of the IAB child node, or indicate a TA of
TX of the terminal served by the IAB node.

[00199] Optionally, the at least two second TAs include a TA based on an
independent configuration, a difference configuration, or a ratio configuration.

[00200] Optionally, in a case that the first signaling is RRC signaling, MAC CE
signaling, or DCI signaling, the RRC signaling, MAC CE signaling, or DCI signaling
is used to indicate that the at least two first TAs or the at least two second TAs are the
same or different.

[00201] Optionally, the first signaling includes first indication information, where
the first indication information is used to indicate negative timing advance information
supported by the first link state, and the first indication information includes at least
one of the following:

a negative value used to indicate a TA; and

an indication field used to indicate whether a TA field parameter is positive
or negative.

[00202] Optionally, the first signaling is radio resource control RRC signaling,
medium access control control element MAC CE signaling, downlink control
information DCI signaling, physical downlink control channel PDCCH, or backhaul
application protocol control protocol data unit BAP control PDU.

[00203] Optionally, in a case that the first signaling is RRC signaling or MAC CE
signaling, the RRC signaling or MAC CE signaling is used for any one of the following:
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indicating that MT TX follows timing of DU TX;

indicating a carrier or carrier set of DU TX followed by MT TX;

indicating a slot or slot set of DU TX followed by MT TX; and

indicating an orthogonal frequency division multiplexing OFDM symbol or
a symbol set of DU TX followed by MT TX.
[00204] Optionally, in a case that the first signaling is RRC signaling or MAC CE
signaling, the RRC signaling or MAC CE signaling is used for any one of the following:

indicating that DU RX follows timing of MT RX;

indicating a carrier or carrier set of MT RX followed by DU RX;

indicating a slot or slot set of MT RX followed by DU RX; and

indicating an orthogonal frequency division multiplexing OFDM symbol or
a symbol set of MT RX followed by DU RX.
[00205] Optionally, in a case that the first signaling is DCI signaling, the DCI
signaling carries an indication field or the DCI signaling is scrambled by using a first
radio network temporary identifier RNTI, and the DCI signaling is used to:

in a case that the first link state is a link state in the first transmission mode,
indicate that MT TX follows timing of DU TX, or indicate a carrier or carrier set of DU
TX followed by MT TX, or a slot or slot set of DU TX followed by MT TX, or an
OFDM symbol or symbol set of DU TX followed by MT TX; or

in a case that the first link state is a link state in the second transmission
mode, indicate that MT RX follows timing of DU RX, or indicate a carrier or carrier
set of DU RX followed by MT RX, or a slot or slot set of DU RX followed by MT RX,
or an OFDM symbol or symbol set of DU RX followed by MT RX.
[00206] Optionally, in a case that the first signaling is DCI signaling, the DCI
signaling includes a PDCCH order, the PDCCH order is used to indicate a timing
pattern of MT TX or indicate a timing pattern of MT RX, and the timing pattern of MT
TX or the timing pattern of MT RX is used to:

in a case that the first link state is a link state in the first transmission mode,
indicate that MT TX stops following or follows timing of carrier, slot, slot set, OFDM
symbol, or symbol set of DU TX; or
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in a case that the first link state is a link state in the second transmission
mode, indicate that MT RX stops following or follows timing of carrier, slot, slot set,
OFDM symbol, or symbol set of DU RX.
[00207]  Optionally, the transceiver 1302 is further configured to:

transmit response information to the network-side device or the first IAB
parent node based on the PDCCH order.
[00208] Optionally, in a case that the first signaling is DCI signaling, the DCI
signaling is in a first DCI format and is used to:

in a case that the first link state is a link state in the first transmission mode,
indicate that MT TX follows timing of DU TX or uses a timing rule of the first
transmission mode; or

in a case that the first link state is a link state in the second transmission
mode, indicate that MT RX follows timing of DU RX or uses a timing rule of the second
transmission mode.
[00209] In FIG. 13, a bus architecture may include any quantity of interconnected
buses and bridges, and specifically connects together circuits that are of one or more
processors represented by the processor 1301 and of a memory represented by the
memory 1303. The bus architecture may further interconnect various other circuits such
as a peripheral device, a voltage regulator, and a power management circuit. These are
all well known in the art, and therefore are not further described in this specification.
The bus interface provides an interface. The transceiver 1302 may be a plurality of
components, including a transmitter and a receiver, and provides units for
communicating with a variety of other apparatuses on a transmission medium. For
different terminals, the user interface 1304 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.
[00210] The processor 1301 is responsible for management of the bus architecture
and general processing, and the memory 1303 is capable of storing data that is used by
the processor 1301 during an operation.
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[00211] It should be noted that the relay device 1300 in this embodiment may be the
first relay device in any implementation of the method embodiment in the embodiments
of the present invention, and any implementation of the first relay device in the method
embodiment in the embodiments of the present invention can be implemented by the
relay device 1300 in this embodiment, with the same beneficial effect achieved. Details
are not described herein again.

[00212] An embodiment of the present invention further provides a computer-
readable storage medium. The computer-readable storage medium stores a computer
program. When the computer program is executed by a processor, the processes of the
foregoing embodiment corresponding to the first network function are implemented,
with the same technical effect 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.

[00213] In addition, an embodiment of this application provides a chip. The chip
includes a processor and a communications interface. The communications interface is
coupled to the processor. The processor is configured to run a program or instructions
to implement the processes of the foregoing timing adjustment method embodiment,
with the same technical effect achieved. To avoid repetition, details are not described
herein again.

[00214] 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 chip, a chip system,
a system-on-chip, or the like.

[00215] It should be noted that in this specification, the term "comprise", "include",
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 list of elements not only includes
those elements but also includes other elements that are not expressly listed, or further
includes elements inherent to such process, method, article, or apparatus. In absence of

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

[00216] It may be clearly understood by a person skilled in the art that, for the
purpose of convenient and brief description, for a detailed working process of the
foregoing system, apparatus, and unit, reference may be made to a corresponding
process in the foregoing method embodiments, and details are not described herein
again.

[00217] In the embodiments provided in this application, it should be understood
that the disclosed apparatus and method may be implemented in other manners. For
example, the described apparatus embodiments are merely examples. For example, the
unit division is merely logical function division and may be other division in actual
implementation. For example, a plurality of units or components may be combined or
integrated into another system, or some features may be ignored or may not be
performed. In addition, the displayed or discussed mutual couplings or direct couplings
or communication connections may be indirect couplings or communications
connections through some interfaces, apparatuses or units, and may be implemented in
electrical, mechanical, or other forms.

[00218] The units described as separate parts may or may not be physically separate
and parts displayed as units may or may not be physical units, meaning that they may
be located in one position or distributed on a plurality of network elements. Some or all
of the units may be selected based on actual requirements to achieve the objectives of
the solutions of the embodiments.

[00219] In addition, functional units in the embodiments of this disclosure may be
integrated into one processing unit, or each of the units may exist alone physically, or
two or more units are integrated into one unit.

[00220] According to the foregoing description of the implementations, a person
skilled in the art may clearly understand that the methods in the foregoing embodiments
may be implemented by using software in combination with a necessary common
hardware platform, and certainly may alternatively be implemented by using hardware.
However, in most cases, the former is a preferred implementation. Based on such an
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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
computer software product is stored in a storage medium (for example, a ROM/RAM,
a magnetic 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.

[00221] A person of ordinary skill in the art may understand that all or some of the
processes of the methods in the embodiments may be implemented by a computer
program controlling relevant hardware. The program may be stored in a computer-
readable storage medium. When the program runs, the processes of the methods in the
embodiments are performed. The storage medium may be: a magnetic disk, an optical
disc, a read-only memory (Read-Only Memory, ROM), a random access memory
(Random Access Memory, RAM), or the like.

[00222] It may be understood that the embodiments described in the embodiments
of the present disclosure may be implemented by hardware, software, firmware,
middleware, microcode, or a combination thereof. For hardware implementation, the
module, unit, or subunit may be implemented in one or more application specific
integrated circuits (Application Specific Integrated Circuits, ASIC), digital signal
processors (Digital Signal Processor, DSP), digital signal processing devices (DSP
Device, 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 the present disclosure, or a combination
thereof.

[00223] For software implementation, the techniques described in the embodiments
of this disclosure may be implemented by modules (such as processes and functions)
that perform the functions described in the embodiments of this disclosure. Software
code may be stored in the memory and executed by the processor. The memory may be
implemented in or outside the processor.

4



[00224] The foregoing descriptions are only specific implementations of the present
invention and 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

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

What is claimed is:

1. A timing adjustment method, applied to a first relay device or a terminal and
comprising:

adjusting timing of a first link state based on first signaling, wherein

the first link state is a link state of the first relay device or the terminal; and

the first signaling is provided by a parent node of the first relay device, or a parent
node of the terminal, or a first network-side device, wherein the parent node is a last-
hop device of the first relay device or the terminal.

2. The method according to claim 1, wherein the first relay device is a first
integrated access backhaul IAB node.

3. The method according to claim 2, wherein the first link state is a link state in a
first transmission mode, wherein

the first transmission mode is that mobile terminal transmission MT TX and
distributed unit transmission DU TX of the IAB node are aligned on time domain unit
or work simultaneously.

4. The method according to claim 3, wherein the first link state comprises at least
one of the following:

MT TX and/or DU TX of the first IAB node; and

TX of the terminal, wherein the terminal is served by the parent node of the first
IAB node.

5. The method according to claim 3, wherein the first signaling comprises at least
one of the following:

an offset Tadditional Of @ timing advance TA, wherein the TA is obtained based on
Nrta and Nrta offset;

the Nta and the Nta offser; and

Tdeita, wherein the Taelta 1s used to adjust timing of DU TX of the first IAB node.
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6. The method according to claim 3, wherein the first signaling comprises at least
two first TAs, and at least one of the at least two first TAs is used to indicate a TA ata
DU TX and/or MT TX occasion of the first IAB node.

7. The method according to claim 6, wherein the at least two first TAs comprise at
least one of the following:

a TA based on an independent configuration, a difference configuration, or a ratio
configuration.

8. The method according to claim 6, wherein the first signaling is used to indicate
an effective time of the at least two first TAs.

9. The method according to claim 3, wherein the first signaling is further used to
indicate that MT TX and DU TX of the first IAB node are synchronized or aligned on
time domain unit.

10. The method according to claim 1, further comprising:

transmitting second signaling to the last-hop device, wherein the second signaling
is used by the last-hop device to configure timing.

11. The method according to claim 10, wherein the second signaling satisfies at
least one of the following:

being used to indicate whether a DU and an MT of the first IAB node share a radio
frequency RF;

being used to indicate whether the first IAB node supports synchronization or
alignment on time domain unit;

being used to indicate a simultaneous transmission occasion of MT TX and DU
TX expected by the first IAB node or that the first IAB node expects alignment of MT
TX and DU TX on time domain unit; and

being used to indicate a transmission pattern of MT TX and/or DU TX expected
by the first IAB node.

12. The method according to claim 2, wherein the first link state is a link state in

a second transmission mode, wherein
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the second transmission mode is that mobile terminal reception MT RX and
distributed unit reception DU RX of the first IAB node are aligned on time domain unit
or work simultaneously.

13. The method according to claim 12, wherein the first link state comprises at
least one of the following:

MT RX and/or DU RX of the first IAB node;

MT TX of the first IAB node, wherein the parent node of the first IAB node is a
second IAB node, and the first signaling is signaling provided by the second IAB node
to the first IAB node; and

TX of the terminal, wherein the terminal is served by the first IAB node.

14. The method according to claim 12, wherein the first signaling comprises at
least one of the following:

an advance beta of DU TX with respect to DU RX; and

an offset gama of a TA.

15. The method according to claim 13, wherein the first signaling comprises at
least two second TAs, and at least one of the at least two second TAs is used to indicate
aTA of DU RX and/or MT RX of the IAB node, or indicate a TA of MT TX of the first
IAB node, or indicate a TA of TX of the terminal served by the IAB node.

16. The method according to claim 15, wherein the at least two second TAs
comprise a TA based on an independent configuration, a difference configuration, or a
ratio configuration.

17. The method according to claim 7 or 15, wherein in a case that the first signaling
is RRC signaling, MAC CE signaling, or DCI signaling, the RRC signaling, MAC CE
signaling, or DCI signaling is used to indicate that the at least two first TAs or the at
least two second TAs are the same or different.

18. The method according to claim 12, wherein the first signaling comprises first
indication information, wherein the first indication information is used to indicate
negative timing advance information supported by the first link state, and the first
indication information comprises at least one of the following:

a negative value used to indicate a TA; and
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an indication field used to indicate whether a TA field parameter is positive or
negative.

19. The method according to claim 1, wherein the first signaling is radio resource
control RRC signaling, medium access control control element MAC CE signaling,
downlink control information DCI signaling, physical downlink control channel
PDCCH, or backhaul application protocol control protocol data unit BAP control PDU.

20. The method according to claim 3, wherein in a case that the first signaling is
RRC signaling or MAC CE signaling, the RRC signaling or MAC CE signaling is used
for any one of the following:

indicating that MT TX follows timing of DU TX;

indicating a carrier or carrier set of DU TX followed by MT TX;

indicating a slot or slot set of DU TX followed by MT TX; and

indicating an orthogonal frequency division multiplexing OFDM symbol or
symbol set of DU TX followed by MT TX.

21. The method according to claim 12, wherein in a case that the first signaling is
RRC signaling or MAC CE signaling, the RRC signaling or MAC CE signaling is used
for any one of the following:

indicating that DU RX follows timing of MT RX;

indicating a carrier or carrier set of MT RX followed by DU RX;

indicating a slot or slot set of MT RX followed by DU RX; and

indicating an orthogonal frequency division multiplexing OFDM symbol or
symbol set of MT RX followed by DU RX.

22. The method according to claim 3 or 12, wherein in a case that the first signaling
is DCI signaling, the DCI signaling carries an indication field or the DCI signaling is
scrambled by using a first radio network temporary identifier RNTI, and the DCI
signaling is used to:

in a case that the first link state is a link state in the first transmission mode,
indicate that MT TX follows timing of DU TX, or indicate a carrier or carrier set of DU
TX followed by MT TX, or a slot or slot set of DU TX followed by MT TX, or an
OFDM symbol or symbol set of DU TX followed by MT TX; or
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in a case that the first link state is a link state in the second transmission mode,
indicate that MT RX follows timing of DU RX, or indicate a carrier or carrier set of DU
RX followed by MT RX, or a slot or slot set of DU RX followed by MT RX, or an
OFDM symbol or symbol set of DU RX followed by MT RX.

23. The method according to claim 3 or 12, wherein in a case that the first signaling
is DCI signaling, the DCI signaling comprises a PDCCH order, the PDCCH order is
used to indicate a timing pattern of MT TX or indicate a timing pattern of MT RX, and
the timing pattern of MT TX or the timing pattern of MT RX is used to:

in a case that the first link state is a link state in the first transmission mode,
indicate that MT TX stops following or follows timing of carrier, slot, slot set, OFDM
symbol, or symbol set of DU TX; or

in a case that the first link state is a link state in the second transmission mode,
indicate that MT RX stops following or follows timing of carrier, slot, slot set, OFDM
symbol, or symbol set of DU RX.

24. The method according to claim 23, further comprising:

transmitting response information to the network-side device or the first IAB
parent node based on the PDCCH order.

25. The method according to claim 3 or 12, wherein in a case that the first signaling
is DCI signaling, the DCI signaling is in a first DCI format and is used to:

in a case that the first link state is a link state in the first transmission mode,
indicate that MT TX follows timing of DU TX or uses a timing rule of the first
transmission mode; or

in a case that the first link state is a link state in the second transmission mode,
indicate that MT RX follows timing of DU RX or uses a timing rule of the second
transmission mode.

26. A timing adjustment apparatus, applied to a first relay device or a terminal and
comprising:

a timing adjustment module, configured to adjust timing of a first link state based
on first signaling, wherein

the first link state is a link state of the first relay device or the terminal; and
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the first signaling is provided by a parent node of the first relay device, or a parent
node of the terminal, or a first network-side device, wherein the parent node is a last-
hop device of the first relay device or the terminal.

27. The apparatus according to claim 26, wherein the first relay device is a first
integrated access backhaul IAB node.

28. The apparatus according to claim 27, wherein the first link state is a link state
in a first transmission mode, wherein

the first transmission mode is that mobile terminal transmission MT TX and
distributed unit transmission DU TX of the IAB node are aligned on time domain unit
or work simultaneously.

29. The apparatus according to claim 28, wherein the first link state comprises at
least one of the following:

MT TX and/or DU TX of the first IAB node; and

TX of the terminal, wherein the terminal is served by the parent node of the first
IAB node.

30. The apparatus according to claim 28, wherein the first signaling comprises at
least one of the following:

an offset Tadditional Of @ timing advance TA, wherein the TA is obtained based on
Nrta and Nra offset;

the Nta and the Nta offser; and

Tdeita, wherein the Taelta 1s used to adjust timing of DU TX of the first IAB node.

31. The apparatus according to claim 28, wherein the first signaling comprises at
least two first TAs, and at least one of the at least two first TAs is used to indicate a TA
ata DU TX and/or MT TX occasion of the first IAB node.

32. The apparatus according to claim 27, wherein the first link state is a link state
in a second transmission mode, wherein

the second transmission mode is that mobile terminal reception MT RX and
distributed unit reception DU RX of the first IAB node are aligned on time domain unit

or work simultaneously.
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33. The apparatus according to claim 32, wherein the first link state comprises at
least one of the following:

MT RX and/or DU RX of the first IAB node;

MT TX of the first IAB node, wherein the parent node of the first IAB node is a
second IAB node, and the first signaling is signaling provided by the second IAB node
to the first IAB node; and

TX of the terminal, wherein the terminal is served by the first IAB node.

34. The apparatus according to claim 32, wherein the first signaling comprises at
least one of the following:

an advance beta of DU TX with respect to DU RX; and

an offset gama of a TA.

35. The apparatus according to claim 33, wherein the first signaling comprises at
least two second TAs, and at least one of the at least two second TAs is used to indicate
a TA of DU RX and/or MT RX of the IAB node, or indicate a TA of MT TX of the first
IAB node, or indicate a TA of TX of the terminal served by the IAB node.

36. The apparatus according to claim 28, wherein in a case that the first signaling
is RRC signaling or MAC CE signaling, the RRC signaling or MAC CE signaling is
used for any one of the following:

indicating that MT TX follows timing of DU TX;

indicating a carrier or carrier set of DU TX followed by MT TX;

indicating a slot or slot set of DU TX followed by MT TX; and

indicating an orthogonal frequency division multiplexing OFDM symbol or
symbol set of DU TX followed by MT TX.

37. The apparatus according to claim 32, wherein in a case that the first signaling
is RRC signaling or MAC CE signaling, the RRC signaling or MAC CE signaling is
used for any one of the following:

indicating that DU RX follows timing of MT RX;

indicating a carrier or carrier set of MT RX followed by DU RX;

indicating a slot or slot set of MT RX followed by DU RX; and
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indicating an orthogonal frequency division multiplexing OFDM symbol or
symbol set of MT RX followed by DU RX.

38. The apparatus according to claim 28 or 32, wherein in a case that the first
signaling is DCI signaling, the DCI signaling carries an indication field or the DCI
signaling is scrambled by using a first radio network temporary identifier RNTI, and
the DCI signaling is used to:

in a case that the first link state is a link state in the first transmission mode,
indicate that MT TX follows timing of DU TX, or indicate a carrier or carrier set of DU
TX followed by MT TX, or a slot or slot set of DU TX followed by MT TX, or an
OFDM symbol or symbol set of DU TX followed by MT TX; or

in a case that the first link state is a link state in the second transmission mode,
indicate that MT RX follows timing of DU RX, or indicate a carrier or carrier set of DU
RX followed by MT RX, or a slot or slot set of DU RX followed by MT RX, or an
OFDM symbol or symbol set of DU RX followed by MT RX.

39. The apparatus according to claim 28 or 32, wherein in a case that the first
signaling is DCI signaling, the DCI signaling comprises a PDCCH order, the PDCCH
order is used to indicate a timing pattern of MT TX or indicate a timing pattern of MT
RX, and the timing pattern of MT TX or the timing pattern of MT RX is used to:

in a case that the first link state is a link state in the first transmission mode,
indicate that MT TX stops following or follows timing of carrier, slot, slot set, OFDM
symbol, or symbol set of DU TX; or

in a case that the first link state is a link state in the second transmission mode,
indicate that MT RX stops following or follows timing of carrier, slot, slot set, OFDM
symbol, or symbol set of DU RX.

40. A terminal or 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 computer program is executed by the processor, the steps of the timing adjustment
method according to any one of claims 1 to 25 are implemented.

41. A computer-readable storage medium, wherein the computer-readable storage
medium stores a computer program, and when the computer program is executed by a
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processor, the steps of the timing adjustment method according to any one of claims 1
to 25 are implemented.

42. A chip, wherein the chip comprises a processor and a communications interface,
the communications interface is coupled to the processor, and the processor is
configured to run a program or instructions to implement the steps of the timing
adjustment method according to any one of claims 1 to 25.

43. A computer software product, wherein the computer software product is stored
in a non-volatile storage medium, and when the software product is executed by at least
one processor, the software product is configured to implement the steps of the timing
adjustment method according to any one of claims 1 to 25.

44. A terminal, wherein the terminal is configured to perform the timing
adjustment method according to any one of claims 1 to 25.

45. A relay device, wherein the relay device is configured to perform the timing

adjustment method according to any one of claims 1 to 25.
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