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WIRELESS COMMUNICATION METHOD AND DEVICE, AND NETWORK
DEVICE

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims the priority of Chinese Application No.
201810450490.3, filed on May 11, 2018, which is incorporated herein by reference in

its entirety.

TECHNICAL FIELD
[0002] The present disclosure relates to the field of communications technology,

and in particular to a wireless communication method and device, and a network device.

BACKGROUND

[0003] The relay (Relay) technology is a wireless communication technology in
which one or more relay nodes are added between a base station and a terminal device
which is also known as user equipment (User Equipment, UE), and the relay node
forwards radio signals one or more times. In a typical application scenario of a relay
system, as shown in FIG. 1, the application scenario includes: a donor gNB (Donor
gNB) 101, a relay node (Relay node) 102, and a terminal device 103. A cell served by
the donor gNB 101 is referred to as a donor cell (Donor cell). A cell served by the relay
node 102 is referred to as a relay cell (Relay cell). A communication link between the
donor gNB 101 and the relay node 102 is referred to as a backhaul link (Backhaul link),
which is also known as backhaul or backhaullink. A communication link between the
relay node 102 and the terminal device 103 that accesses a relay cell is referred to as an
access link (access link).

[0004] In the related art, a time division multiplexing (Time Division
Multiplexing, TDM) scheme is adopted to ensure that the relay node can normally
receive and transmit signals in a half-duplex operation mode.

[0005] However, since four slots are required to complete a bidirectional signal
transmission between the donor gNB and the terminal device, and the donor gNB and
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the terminal device are idle for half of the time, it will cause a large transmission delay

and low system communication efficiency.

SUMMARY

[0006] An object of embodiments of the present disclosure is to provide a
wireless communication method and device, and a network device, which can solve the
technical problems of a large transmission delay and low system communication
efficiency in the related art.

[0007] In order to solve the above technical problems, the present disclosure
adopts the following technical solutions.

[0008] A first aspect of the present disclosure provides a wireless
communication method, operable by a relay node, including:

[0009] determining a target reception power value;

[0010] performing control on a first transmission power and/or a second
transmission power according to the target reception power value, thereby enabling a
difference between a first reception power and a second reception power to be less than
a preset power threshold;

[0011] wherein the first transmission power is a transmission power of a
backhaul downlink (DL) signal transmitted by a donor gNB of the relay node to the
relay node;

[0012] the second transmission power is a transmission power of an access
uplink (UL) signal transmitted by a terminal device to the relay node;

[0013] the first reception power is a reception power when the backhaul DL
signal from the donor gNB reaches the relay node;

[0014] the second reception power is a reception power when the access UL
signal from the terminal device reaches the relay node.

[0015] A second aspect of the present disclosure provides a wireless
communication method, operable by a donor gNB, including:

[0016] receiving a target reception power value and/or a first power adjustment
instruction transmitted by a relay node of the donor gNB;
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[0017] according to the target reception power value and/or the first power
adjustment instruction, adjusting a first transmission power;

[0018] wherein the first transmission power is a transmission power of a
backhaul downlink (DL) signal transmitted by the donor gNB to the relay node;
[0019] the target reception power value is used by the donor gNB to determine
the first transmission power; the first transmission power is determined by the target
reception power value and a path loss of a backhaul link between the relay node and
the donor gNB; the backhaul DL signal is transmitted on the backhaul link;

[0020] the first power adjustment instruction is configured to instruct the donor
gNB to increase or decrease the first transmission power, thereby enabling a difference
between the first reception power and the target reception power value to be less than a
preset power threshold;

[0021] the first reception power is a reception power when the backhaul DL
signal from the donor gNB reaches the relay node.

[0022] A third aspect of the present disclosure provides a wireless
communication method, operable by a relay node, including:

[0023] determining a reference time;

[0024] performing control on a first transmission time and/or a second
transmission time according to the reference time, thereby enabling a difference
between a first reception time and a second reception time to be less than a preset time
difference;

[0025] wherein the first transmission time is a transmission time of a backhaul
downlink (DL) signal transmitted by a donor gNB of the relay node to the relay node;
[0026] the second transmission time is a transmission time of an access uplink
(UL) signal transmitted by a terminal device to the relay node;

[0027] the first reception time is a moment when the backhaul DL signal from
the donor gNB reaches the relay node;

[0028] the second reception time is a moment when the access UL signal from

the terminal device reaches the relay node.



[0029] A fourth aspect of the present disclosure provides a wireless

communication method, operable by a donor gNB, including:

[0030] receiving a first time adjustment instruction transmitted by a relay node
of the donor gNB;

[0031] adjusting first transmission time according to the first time adjustment
instruction;

[0032] wherein the first transmission time is a transmission time of a backhaul

downlink (DL) signal transmitted by the donor gNB to the relay node;

[0033] the first time adjustment instruction is configured to instruct the donor
gNB to advance or delay the first transmission time, thereby enabling the difference
between the first reception time and the reference time determined by the relay node to
be less than the preset time difference;

[0034] the first reception time is a moment when the backhaul DL signal from
the donor gNB reaches the relay node.

[0035] A fifth aspect of the present disclosure provides a wireless

communication device, applied to a relay node, including:

[0036] a first determining unit configured to determine a target reception power
value;
[0037] a first control unit configured to, according to the target reception power

value, perform control on a first transmission power and/or a second transmission
power, thereby enabling a difference between a first reception power and a second
reception power to be less than a preset power threshold;

[0038] wherein the first transmission power is a transmission power of a
backhaul downlink (DL) signal transmitted by a donor gNB of the relay node to the
relay node;

[0039] the second transmission power is a transmission power of an access UL
signal transmitted by a terminal device to the relay node;

[0040] the first reception power is a reception power when the backhaul DL

signal from the donor gNB reaches the relay node;



[0041] the second reception power is a reception power when the access UL
signal from the terminal device reaches the relay node

[0042] A sixth aspect of the present disclosure provides a wireless
communication device, applied to a donor gNB, including:

[0043] a second receiving unit configured to receive a target reception power
value and/or a first power adjustment instruction transmitted by a relay node of the
donor gNB;

[0044] a first adjustment unit configured to adjust a first transmission power
according to the target reception power value and/or the first power adjustment
instruction;

[0045] wherein the first transmission power is a transmission power of a
backhaul downlink (DL) signal transmitted by the donor gNB to the relay node;
[0046] the target reception power value is used by the donor gNB to determine
the first transmission power; the first transmission power is determined by the target
reception power value and a path loss of a backhaul link between the relay node and
the donor gNB; the backhaul DL signal is transmitted on the backhaul link;

[0047] the first power adjustment instruction is configured to instruct the donor
gNB to increase or decrease the first transmission power, thereby enabling a difference
between the first reception power and the target reception power value to be less than a
preset power threshold;

[0048] the first reception power is a reception power when the backhaul DL
signal from the donor gNB reaches the relay node.

[0049] A seventh aspect of the present disclosure provides a wireless
communication device, applied to a relay node, including:

[0050] a second determining unit configured to determine a reference time;
[0051] a second control unit configured to, according to the reference time,
perform control on a first transmission time and/or a second transmission time, thereby
enabling a difference between a first reception time and a second reception time to be

less than a preset time difference;



[0052] wherein the first transmission time is a transmission time of a backhaul
downlink (DL) signal transmitted by a donor gNB of the relay node to the relay node;
[0053] the second transmission time is a transmission time of an access uplink
(UL) signal transmitted by a terminal device to the relay node;

[0054] the first reception time is a moment when the backhaul DL signal from
the donor gNB reaches the relay node;

[0055] the second reception time is a moment when the access UL signal from
the terminal device reaches the relay node.

[0056] An eighth aspect of the present disclosure provides a wireless
communication device, applied to a donor gNB, including:

[0057] a third receiving unit configured to receive a first time adjustment
instruction transmitted by a relay node of the donor gNB;

[0058] a second adjustment unit configured to adjust first transmission time
according to the first time adjustment instruction;

[0059] wherein the first transmission time is a transmission time of a backhaul
downlink (DL) signal transmitted by the donor gNB to the relay node;

[0060] the first time adjustment instruction is configured to instruct the donor
gNB to advance or delay the first transmission time, thereby enabling a difference
between the first reception time and the reference time determined by the relay node to
be less than the preset time difference;

[0061] the first reception time is a moment when the backhaul DL signal from
the donor gNB reaches the relay node.

[0062] A ninth aspect of the present disclosure provides a network device,
including a memory, a processor, and a program stored on the memory and executable
on the processor; wherein the program is executed by the processor to implement steps
of the wireless communication method applied to the relay node.

[0063] A tenth aspect of the present disclosure provides a network device,
including: a memory, a processor, and a program stored on the memory and executable
on the processor; wherein the program is executed by the processor to implement steps
of the wireless communication method applied to the donor gNB.
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[0064] An eleventh aspect of the present disclosure provides a computer
readable storage medium, including: a program stored thereon; wherein the program is
executed by a processor to implement the steps of the wireless communication method
applied to the relay node.

[0065] A twelfth aspect of the present disclosure provides a computer readable
storage medium, including: a program stored thereon; wherein the program is executed
by a processor to implement the steps of the wireless communication method applied
to the donor gNB.

[0066] It can be seen from the technical solutions provided in the foregoing
embodiments of the present disclosure that the technical solutions of the embodiments
of the present disclosure have at least one of the following technical effects.

[0067] In the embodiment of the present disclosure, the relay node can control
the transmission power of the backhaul DL signal from the donor gNB and/or the
transmission power of the access UL signal from the terminal device, according to the
target reception power value, so that the difference between the signal power of the
backhaul DL signal when the backhaul DL signal reaches the relay node and the signal
power of the access UL signal from the terminal device when the access UL signal from
the terminal device reaches the relay node, is within the tolerance range of the relay
node, thereby ensuring simultaneous operation of the backhaul link and the access link
in the relay system, enabling the backhaul link and the access link to be effectively
multiplexed in the FDM or SDM mode. In this way, when maintaining the half-duplex
operation mode of the relay node, the communication delay can be reduced and the
communication efficiency of the system can be improved. In addition, there is no higher
requirement on the capability of the relay node, and the relay node still performs signal
reception and transmission operations in half-duplex mode, thus the equipment cost is
not increased.

[0068] In this embodiment, the donor gNB can adjust the transmission power of
the backhaul DL signal from the donor gNB in cooperation with the power control
mechanism of the relay node, so that the difference between the signal power of the
backhaul DL signal when the backhaul DL signal reaches the relay node and the signal
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power of the access UL signal from the terminal device when the access UL signal from
the terminal device reaches the relay node, is within the tolerance range of the relay
node, thereby ensuring simultaneous operation of the backhaul link and the access link
in the relay system, enabling the backhaul link and the access link to be effectively
multiplexed in the FDM or SDM mode. In this way, when maintaining the half-duplex
operation mode of the relay node, the communication delay can be reduced and the
communication efficiency of the system can be improved. In addition, there is no higher
requirement on the capability of the relay node, and the relay node still performs signal
reception and transmission operations in half-duplex mode, thus the equipment cost is
not increased.

[0069] in this embodiment, the relay node can control the transmission time of
the backhaul DL signal from the donor gNB and/or the transmission time of the access
UL signal from the terminal device, according to the reference time, so that in the same
slot or the same time interval, the difference between the moment when the backhaul
DL signal from the donor gNB reaches the relay node and the moment when the access
UL signal from the terminal device reaches the relay node is within the tolerance range
of the relay node, thereby ensuring simultaneous operation of the backhaul link and the
access link in the relay system, enabling the backhaul link and the access link to be
effectively multiplexed in the FDM or SDM mode. In this way, when maintaining the
half-duplex operation mode of the relay node, the communication delay can be reduced
and the communication efficiency of the system can be improved. In addition, there is
no higher requirement on the capability of the relay node, and the relay node still
performs signal reception and transmission operations in half-duplex mode, thus the
equipment cost is not increased.

[0070] in this embodiment, the donor gNB can adjust the transmission time of
the backhaul DL signal from the donor gNB in cooperation with the transmission time
control mechanism of the relay node, so that in the same slot or the same time interval,
the difference between the moment when the backhaul DL signal from the donor gNB
reaches the relay node and the moment when the access UL signal from the terminal
device reaches the relay node is within the tolerance range of the relay node, thereby
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ensuring simultaneous operation of the backhaul link and the access link in the relay
system, enabling the backhaul link and the access link to be effectively multiplexed in
the FDM or SDM mode. In this way, when maintaining the half-duplex operation mode
of the relay node, the communication delay can be reduced and the communication
efficiency of the system can be improved. In addition, there is no higher requirement
on the capability of the relay node, and the relay node still performs signal reception
and transmission operations in half-duplex mode, thus the equipment cost is not

increased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0071] To better clarify technical solutions of embodiments of the present
disclosure or in the related art, drawings used in description of the embodiments or the
related art are briefly introduced hereinafter. Apparently, the described drawings merely
illustrate some of the embodiments set forth in the present application. A person of
ordinary skill in the art can obtain other drawings based on the described drawings

without any creative efforts.

[0072] FIG. 1 is a scenario diagram of a single-hop relay system in the related
art;
[0073] FIG. 2 is a scenario diagram of adopting a TDM scheme for signal

transmission in a relay system in the related art;

[0074] FIG. 3 is a scenario diagram of adopting an FDM or SDM scheme for
signal transmission in a relay system according to the present disclosure;

[0075] FIG. 4 is a flowchart of a wireless communication method according to
an embodiment of the present disclosure;

[0076] FIG. 5 is a flowchart of a wireless communication method according to
another embodiment of the present disclosure;

[0077] FIG. 6 is a flowchart of a wireless communication method according to
another embodiment of the present disclosure;

[0078] FIG. 7 is a flowchart of a wireless communication method according to
another embodiment of the present disclosure;
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[0079] FIG. 8 is a schematic structural diagram of a wireless communication
device according to an embodiment of the present disclosure;

[0080] FIG. 9 is a schematic structural diagram of a wireless communication
device according to another embodiment of the present disclosure;

[0081] FIG. 10 is a schematic structural diagram of a wireless communication
device according to an embodiment of the present disclosure;

[0082] FIG. 11 is a schematic structural diagram of a wireless communication
device according to another embodiment of the present disclosure;

[0083] FIG. 12 is a schematic structural diagram of a network device according

to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0084] To enable a better understanding of the technical solutions in the present
disclosure for those skilled in the art, the technical solutions in embodiments of the
present disclosure are described clearly and completely in conjunction with drawings
in the embodiments of the present disclosure. Apparently, the described embodiments
are merely a part of rather than all the embodiments of the present application. All other
embodiments obtained by a person of ordinary skill in the art based on the embodiments
of the present disclosure without any creative effort fall within the scope of the present
disclosure.

[0085] It should be understood that the technical solutions in embodiments of
the present disclosure may be applied to various communication systems, such as a
global system of mobile communication (Global System of Mobile communication,
GSM), a code division multiple access (Code Division Multiple Access, CDMA)
system, a wideband code division multiple access (Wideband Code Division Multiple
Access, WCDMA), a general packet radio service (General Packet Radio Service,
GPRYS) system, a long term evolution (Long Term Evolution, LTE) system, a frequency
division duplex (Frequency Division Duplex, FDD) system, a time division duplex
(Time Division Duplex, TDD) system, a universal mobile telecommunication system
(Universal Mobile Telecommunication System, UMTS), a worldwide interoperability
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for microwave access (Worldwide Interoperability for Microwave Access, WIMAX)
communication system, a fifth generation (5-th Generation, 5G) mobile communication
system, a new radio (New Radio, NR) system, and subsequent evolution
communication systems, etc.

[0086] In the embodiments of the present disclosure, the terminal device may
include, but is not limited to, a mobile station (Mobile Station, MS), a mobile terminal
(Mobile Terminal), a mobile telephone (Mobile Telephone), a user equipment (User
Equipment, UE), a handset (handset), a portable equipment (portable equipment), a
vehicle (vehicle). The terminal device may communicate with one or more core
networks via a radio access network (Radio Access Network, RAN). For example, the
terminal device may be a mobile telephone (or referred to as “cellular” phone) or a
computer with wireless communication function. The terminal device may also be a
portable, pocket-sized, handheld, computer built-in or in-vehicle mobile device.

[0087] A network device involved in the embodiments of the present disclosure
is a device deployed in a radio access network to provide a wireless communication
function for the terminal device. The network device may be a base station, and the
base station may include various forms, such as a macro base station, a micro base
station, a relay station, an access point. In systems using different radio access
technologies, names of devices with functions of the base station may be varied, for
example, it may be referred to as an evolved nodeB (Evolved NodeB, eNB or eNodeB)
in an LTE network, or a node B (Node B) in a 3rd generation (3rd Generation, 3G)
network, or a network-side device in a subsequent evolved communication system.
[0088] For ease of understanding, some concepts involved in the embodiments
of the present disclosure are first introduced.

[0089] A backhaul link (backhaul link) refers to a communication link between
a donor gNB and a relay node in a relay system. The backhaul link may specifically
include: a backhaul downlink and a backhaul uplink. The relay node receives a
backhaul downlink signal, which is also referred to as “backhaul DL signal”,

transmitted by the donor gNB in the backhaul downlink. The relay node transmits a
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backhaul uplink signal, which is also referred to as “backhaul UL signal”, to the donor
gNB in the backhaul uplink.

[0090] An access link (access link) refers to a communication link between a
relay node and a terminal device that accesses a relay cell. The access link may
specifically include: an access downlink and an access uplink. The relay node transmits
an access downlink signal, which is also referred to as an “access DL signal”, to the
terminal device in the access downlink. The relay node receives an access uplink signal,
which is also referred to as an “access UL signal”, transmitted by the terminal device
in the access uplink. It should be noted that the terminal device involved in the
embodiments of the present disclosure refers to a terminal device that accesses a relay
cell.

[0091] A donor gNB refers to an upper-level node of the relay node. In practical
applications, the donor gNB may be directly wired to a core network, or, may be relayed
to the core network through an upper-level donor node.

[0092] In a radio relay system, the relay node needs to communicate with the
donor gNB and the terminal device. Due to the half-duplex operation mode, the relay
node cannot transmit and receive signals at the same time on a same carrier frequency
(if transmitting and receiving signals at the same time on the same carrier frequency, it
will cause self-interference problems of the relay node). Specifically, when the relay
node receives a signal on the backhaul link, the relay node cannot transmit a signal on
the access link. On the contrary, when the relay node transmits a signal on the backhaul
link, the relay node cannot receive a signal on the access link. Thus, a certain resource
allocation mechanism is required to ensure that the relay node can normally receive and
transmit signals.

[0093] In order to ensure that the relay node can operate in the half-duplex mode,
in a 4G LTE relay system, a TDM multiplexing scheme is adopted. Specifically, as
shown in FIG. 2, FIG. 2 shows a signal transmission process between a donor gNB, a
relay node and a terminal device in a relay system, where TX indicates that a
corresponding network node is in a transmitting state, RX indicates that a corresponding
network node is in a receiving state, and X indicates that a corresponding network node
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is not transmitting or receiving. As can be seen from FIG. 2, the donor gNB transmits
a signal to the relay node through a backhaul downlink, which occupies a slot; the relay
node transmits a signal to the terminal device through an access downlink, which
occupies a slot; the terminal device transmits a signal to the relay node through an
access uplink, which occupies a slot; and the relay node transmits a signal to the donor
gNB through a backhaul uplink, which occupies a slot. In other words, four slots are
required to complete a bidirectional signal transmission between the donor gNB and
the terminal device. But the donor gNB and the terminal device are idle (i.e., not
transmitting or receiving) for half of the time, it will cause a large transmission delay
and low communication efficiency of the relay system.

[0094] In order to further improve the transmission efficiency of the relay
system, 5G proposes a multiplexing scheme to improve the efficiency of
backhaul/access link, which specifically includes: a frequency division multiplexing
(Frequency Division Multiplexing, FDM) scheme or a spatial domain multiplexing
(Spatial Domain Multiplexing, SDM) scheme.

[0095] In the FDM scheme, the relay node can simultaneously receive a
backhaul DL signal from the donor gNB and receive an access UL signal from the
terminal device at the same time, or can simultaneously transmit a backhaul UL signal
to the donor gNB and transmit an access DL signal to the terminal device at the same
time. As shown in FIG. 3, when the backhaul downlink and the access uplink operate
simultaneously, or when the backhaul uplink and the access downlink operate
simultaneously, the backhaul link and the access link use different frequency resources,
i.e., FDM.

[0096] In the SDM scheme, when the backhaul downlink and the access uplink
operate simultaneously, or when the backhaul uplink and the access downlink operate
simultaneously, the backhaul link and the access link may use same frequency resources,
and the two links are further distinguished by spatial resources.

[0097] As can be seen from FIG. 2 and FIG. 3, compared with the TDM scheme
in the 4G LTE, in the FDM or SDM scheme, only two slots are required to complete a
bidirectional signal transmission between the donor gNB and the terminal device.
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Further, signal reception and transmission operations are performed in each slot among
the donor gNB, the relay node and the terminal device, thereby reducing the data
transmission delay and improving the communication efficiency of the relay system.
However, in the current 5G technical discussion, only the concept of the FDM/SDM
scheme is proposed, and there is no specific technical scheme design.

[0098] In the embodiments of the present disclosure, considering that a distance
between the relay node and the donor gNB is different from a distance between the
relay node and the terminal device, radio propagation environments are different, a
transmission power of the donor gNB is different from a transmission power of the
terminal device, in order to support simultaneous operation of the backhaul link and the
access link and to multiplex the backhaul link and the access link in the FDM or SDM
mode, the following two technical problems need to be solved.

[0099] First technical problem: the relay node needs to simultaneously receive
the backhaul DL signal from the donor gNB and the access UL signal from the terminal
device, if a signal strength difference between the two signals reaching the relay node
is too large to exceed a tolerance of the relay node, it will cause the relay node to be
unable to receive any signal normally; therefore, a reasonable power control scheme is
needed.

[00100] Second technical problem: the relay node needs to simultaneously
receive the backhaul DL signal from the donor gNB and the access UL signal from the
terminal device, if moments when the two signals reach the relay node are not
synchronized and a synchronization deviation exceeds a tolerance of the relay node, the
two signals will not be orthogonal when the relay node receives them, which causes
mutual interference, resulting in that the relay node is unable to receive any signal
normally; therefore, a reasonable timing synchronization mechanism is needed.
[00101] In order to solve the foregoing first technical problem, one embodiment
of the present disclosure provides a wireless communication method. As shown in FIG.
4, FIG. 4 is a flowchart of a wireless communication method according to an
embodiment of the present disclosure. The method is operable by a relay node, and the
method may include the following steps 401 and 402.
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[00102] Step 401: determining a target reception power value.

[00103] Step 402: according to the target reception power value, performing
control on a first transmission power and/or a second transmission power, thereby
enabling a difference between a first reception power and a second reception power to
be less than a preset power threshold.

[00104] In the embodiment of the present disclosure, the first transmission power
is a transmission power of a backhaul DL signal transmitted by a donor gNB of the
relay node to the relay node. The second transmission power is a transmission power
of an access UL signal transmitted by a terminal device to the relay node. The first
reception power is a reception power when the backhaul DL signal from the donor gNB
reaches the relay node. The second reception power is a reception power when the
access UL signal from the terminal device reaches the relay node.

[00105] In the embodiment of the present disclosure, the preset power threshold
is a maximum power difference between two signals that the relay node can tolerate.
[00106] In the embodiment of the present disclosure, the relay node may
determine the target reception power value by referring to the first reception power; or,
the relay node may determine the target reception power value by referring to the
second reception power; or, the relay node may determine the target reception power
value without referring to the first reception power and the second reception power.
[00107] Optionally, in an implementation, the relay node does not refer to the first
reception power and the second reception power when determining the target reception
power value, that is, the target reception power value is set by the relay node itself. In
this case, the relay node adjusts the first transmission power and the second
transmission power according to the target reception power value, so that the difference
between the first reception power and the second reception power is within tolerance
of the relay node. At this point, the foregoing step 402 may specifically include at least
one of the following steps 4021 and step 4022 (not shown).

[00108] Step 4021: performing control on the first transmission power, thereby
enabling a difference between the first reception power and the target reception power
value to be less than a first preset power threshold;
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[00109] Step 4022: performing control on the second transmission power, thereby
enabling a difference between the second reception power and the target reception
power value to be less than a second preset power threshold.

[00110] In the embodiment of the present disclosure, the preset power threshold,
the first preset power threshold, and the second power threshold are different. The
preset power threshold refers to a tolerance of the relay node to the power difference
between the two signals. By setting the first preset power threshold and the second
preset power threshold, the relay node performs control on the first transmission power
and the second transmission power, thereby enabling the difference between the first
reception power and the second reception power to be less than the preset power
threshold.

[00111] It can be seen that the relay node first sets the target reception power
value, and then performs control on the transmission power of the backhaul DL signal
from the donor gNB and the transmission power of the access UL signal from the
terminal device, so that a difference between a signal strength of the backhaul DL signal
when it reaches the relay node and a signal strength of the access UL signal when it
reaches the relay node, is within a tolerance range of the relay node.

[00112] Optionally, in another implementation, the relay node refers to the first
reception power when determining the target reception power value, that is, the target
reception power value is set by the relay node according to the first reception power. In
this case, the relay node needs to obtain the first reception power, and then determines
that the first reception power is the target reception power value, and then only adjusts
the second transmission power based on the first reception power, thereby enabling the
difference between the first reception power and the second reception power to be
within a tolerance range of the relay node. As this point, the foregoing step 402 may
specifically include the following steps:

[00113] performing control on the second transmission power, thereby enabling
a difference between the second reception power and the target reception power value

to be less than the preset power threshold.
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[00114] Optionally, the relay node may measure a reception power of the
backhaul DL signal from the donor gNB when it reaches the relay node, to obtain the
first reception power; and/or, receive a signaling transmitted by the donor gNB, and
determine the first reception power according to the signaling. The signaling carries
related information for determining the first reception power. The related information
may be a transmission power intensity of the backhaul DL signal transmitted by the
donor gNB, so that the relay node can calculate a difference between the transmission
power intensity and a path loss to obtain the first reception power. The signaling
includes at least one of the following: radio resource control (RRC) signaling, media
access control (MAC) signaling, and physical layer signaling.

[00115] It can be seen that the relay node first sets a reception power of the
backhaul DL signal from the donor gNB when it reaches the relay node, as the target
reception power value, and then performs control only on the transmission power of the
access UL signal from the terminal device, so that a difference between a signal strength
of the backhaul DL signal when it reaches the relay node and a signal strength of the
access UL signal when it reaches the relay node, is within a tolerance range of the relay
node.

[00116] Optionally, in another implementation, the relay node refers to the second
reception power when determining the target reception power value, that is, the target
reception power value is set by the relay node according to the second reception power.
In this case, the relay node determines that the second reception power is the target
reception power value, and only adjusts the first transmission power based on the
second reception power, thereby enabling the difference between the first reception
power and the second reception power to be within a tolerance range of the relay node.
As this point, the foregoing step 402 may specifically include the following steps:
[00117] performing control on the first transmission power, thereby enabling a
difference between the first reception power and the target reception power value to be
less than the preset power threshold.

[00118] It can be seen that the relay node first sets a reception power of the access
UL signal from the terminal device when it reaches the relay node, as the target
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reception power value, and then performs control only on the transmission power of the
backhaul DL signal from the donor gNB, so that a difference between a signal strength
of the backhaul DL signal when it reaches the relay node and a signal strength of the
access UL signal when it reaches the relay node, is within a tolerance range of the relay
node.

[00119] In the embodiment of the present disclosure, when performing control on
the first transmission power, at least one of the following (a) and (b) may be adopted.
[00120] (a) transmitting the target reception power value to the donor gNB; where
the target reception power value is used by the donor gNB to determine the first
transmission power, and the first transmission power is determined by the target
reception power value and a path loss of a backhaul link between the relay node and
the donor gNB, and the path loss refers to a power loss of a signal transmitted on the
backhaul link.

[00121] Correspondingly, after the donor gNB receives the target reception power
value, the donor gNB performs power compensation according to measurement of the
path loss of the backhaul link. For example, according to a formula
P backhaul=P_target+pathloss BH, the first transmission power is determined, where
P _backhaul represents the first transmission power, P_target represents the target
reception power value, and pathloss BH represents the path loss.

[00122] Optionally, the path loss may be measured by the relay node, and a
measurement result is reported by the relay node to the donor gNB. At this point, the
relay node measures a path loss of the backhaul link between the relay node and the
donor gNB, and transmits the path loss to the donor gNB.

[00123] Specifically, the relay node transmits an uplink signal to the donor gNB
at a certain set power. The donor gNB measures a reception power strength, and feeds
back a measured reception power strength to the relay node. The relay node calculates
(usually a difference calculation) the path loss, according to the known set power and
an actual reception power of the donor gNB.

[00124] Optionally, the path loss may be measured by the donor gNB.
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[00125] Specifically, the relay node transmits an uplink signal to the donor gNB
at a certain set power. The donor gNB measures a reception power strength, and
calculates the path loss, according to the known set power and an actual reception power
of the donor gNB.

[00126] (b) transmitting a first power adjustment instruction to the donor gNB;
where the first power adjustment instruction is configured to instruct the donor gNB to
increase or decrease the first transmission power, thereby enabling a difference between
the first reception power and the target reception power value to be less than the preset
power threshold.

[00127] Optionally, the first power adjustment instruction may be similar to
transmission power control (Transmission Power Control, TPC) in the LTE or NR.
After receiving the first power adjustment instruction, the donor gNB correspondingly
executes an operation of increasing or decreasing the transmission power.

[00128] In the embodiment of the present disclosure, when adjusting the second
transmission power, the following manner may be adopted:

[00129] transmitting a second power adjustment instruction to the terminal device;
where the second power adjustment instruction is configured to instruct the terminal
device to increase or decrease the second transmission power, thereby enabling a
difference between the second reception power and the target reception power value to
be less than the preset power threshold.

[00130] Optionally, the relay node may adjust the second transmission power of
the terminal device by setting reasonable open loop power control parameters (i.e., PO,
alpha, etc.), and/or transmitting a closed loop power control command TPC to the
terminal device.

[00131] It can be seen from the foregoing embodiment that, in this embodiment,
the relay node can control the transmission power of the backhaul DL signal from the
donor gNB and/or the transmission power of the access UL signal from the terminal
device, according to the target reception power value, so that the difference between
the signal power of the backhaul DL signal when the backhaul DL signal reaches the
relay node and the signal power of the access UL signal from the terminal device when
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the access UL signal from the terminal device reaches the relay node, is within the
tolerance range of the relay node, thereby ensuring simultaneous operation of the
backhaul link and the access link in the relay system, enabling the backhaul link and
the access link to be effectively multiplexed in the FDM or SDM mode. In this way,
when maintaining the half-duplex operation mode of the relay node, the communication
delay can be reduced and the communication efficiency of the system can be improved.
In addition, there is no higher requirement on the capability of the relay node, and the
relay node still performs signal reception and transmission operations in half-duplex
mode, thus the equipment cost is not increased.

[00132] FIG. 5 is a flowchart of a wireless communication method according to
another embodiment of the present disclosure. The method is operable by a donor gNB.
As shown in FIG. 5, the method may include the following steps 501 and 502.

[00133] Step 501: receiving a target reception power value and/or a first power
adjustment instruction transmitted by a relay node of the donor gNB.

[00134] Step 502: according to the target reception power value and/or the first
power adjustment instruction, adjusting a first transmission power.

[00135] In the embodiment of the present disclosure, the first transmission power
is a transmission power of a backhaul DL signal transmitted by the donor gNB to the
relay node. The target reception power value is used by the donor gNB to determine the
first transmission power. The first transmission power is determined by the target
reception power value and a path loss of a backhaul link between the relay node and
the donor gNB. The first power adjustment instruction is configured to instruct the
donor gNB to increase or decrease the first transmission power, thereby enabling a
difference between the first reception power and the target reception power value to be
less than a preset power threshold. The first reception power is a reception power when
the backhaul DL signal from the donor gNB reaches the relay node.

[00136] In the embodiment of the present disclosure, the path loss may be
measured by the relay node and may be transmitted by the relay node to the donor gNB;
or, the path loss may be measured by the donor gNB. Specific measurement method is
similar to the content in the embodiment shown in FIG. 4, and will not be repeated here.
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[00137] It can be seen from the foregoing embodiment that, in this embodiment,
the donor gNB can adjust the transmission power of the backhaul DL signal from the
donor gNB in cooperation with the power control mechanism of the relay node, so that
the difference between the signal power of the backhaul DL signal when the backhaul
DL signal reaches the relay node and the signal power of the access UL signal from the
terminal device when the access UL signal from the terminal device reaches the relay
node, is within the tolerance range of the relay node, thereby ensuring simultaneous
operation of the backhaul link and the access link in the relay system, enabling the
backhaul link and the access link to be effectively multiplexed in the FDM or SDM
mode. In this way, when maintaining the half-duplex operation mode of the relay node,
the communication delay can be reduced and the communication efficiency of the
system can be improved. In addition, there is no higher requirement on the capability
of the relay node, and the relay node still performs signal reception and transmission
operations in half-duplex mode, thus the equipment cost is not increased.

[00138] In order to solve the foregoing second technical problem, one
embodiment of the present disclosure provides a wireless communication method. As
shown in FIG. 6, FIG. 4 is a flowchart of a wireless communication method according
to another embodiment of the present disclosure. The method is operable by a relay

node, and the method may include the following steps 601 and 602.

[00139] Step 601: determining a reference time.
[00140] The reference time may be an absolute time or a relative time.
[00141] Step 602: according to the reference time, performing control on a first

transmission time and/or a second transmission time, thereby enabling a difference
between a first reception time and a second reception time to be less than a preset time
difference.

[00142] In the embodiment of the present disclosure, the first transmission time
is a transmission time of a backhaul DL signal transmitted by a donor gNB of the relay
node to the relay node. The second transmission time is a transmission time of an access
UL signal transmitted by a terminal device to the relay node. The first reception time is
a moment when the backhaul DL signal from the donor gNB reaches the relay node.
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The second reception time is a moment when the access UL signal from the terminal
device reaches the relay node.

[00143] In the embodiment of the present disclosure, the preset time difference is
a maximum value of an interval between arrival times of the two signals that the relay
node can tolerate.

[00144] In the embodiment of the present disclosure, the relay node may
determine the reference time by referring to the first reception time; or, the relay node
may determine the reference time by referring to the second reception time; or, the relay
node may determine the reference time without referring to the first reception time and
the second reception time.

[00145] Optionally, in an implementation, the relay node does not refer to the first
reception time and the second reception time when determining the reference time, that
is, the reference time is set by the relay node itself. In this case, the foregoing step 601
may specifically include the following step: determining frame timing of the relay node
as the reference time. At this point, the relay node adjusts the first transmission time
and the second transmission time according to the reference time, so that the difference
between the first reception time and the second reception time is within a tolerance
range of the relay node. At this point, the foregoing step 602 may specifically include
at least one of the following steps 6021 and step 6022 (not shown).

[00146] Step 6021: performing control on the first transmission time, thereby
enabling a difference between the first reception time and the reference time to be less
than a first preset time difference;

[00147] Step 6022: performing control on the second transmission time, thereby
enabling a difference between the second reception time and the reference time to be
less than a second preset time difference.

[00148] In the embodiment of the present disclosure, the preset time difference,
the first preset time difference, and the preset second time difference are different. The
preset time difference refers to a tolerance of the relay node to difference in arrival time
of the two signals. By setting the first preset time difference and the second preset time
difference, the relay node performs control on the first transmission time and the second
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transmission time, thereby enabling the difference between the first reception time and
the second reception time to be less than the preset time difference.

[00149] It can be seen that the relay node first sets the reference time, and then
performs control on the transmission time of the backhaul DL signal from the donor
gNB and the transmission time of the access UL signal from the terminal device, so that
a difference between a moment when the backhaul DL signal from the donor gNB
reaches the relay node and a moment when the access UL signal from the terminal
device reaches the relay node is within a tolerance range of the relay node.

[00150] Optionally, in an implementation, the relay node refers to the first
reception time when determining the reference time, that is, the reference time is set by
the relay node according to the first reception time. In this case, the relay node needs to
obtain the first reception time, then determines that the first reception time is the
reference time, and then adjusts only the second transmission time according to the first
reception time, so that the difference between the first reception time and the second
reception time is within the tolerance of the relay node. At this point, the foregoing step
602 may specifically include the following step:

[00151] performing control on the second transmission time, thereby enabling a
difference between the second reception time and the reference time to be less than the
preset time difference.

[00152] Optionally, the relay node may measure a moment when the backhaul DL
signal from the donor gNB reaches the relay node, to obtain the first reception time.
[00153] It can be seen that the relay node first sets the moment when the backhaul
DL signal from the donor gNB reaches the relay node as the reference time, and then
performs control only on the transmission time of the access UL signal from the
terminal device, so that the difference between the moment when the backhaul DL
signal reaches the relay node and the moment when the access UL signal reaches the
relay node is within the tolerance range of the relay node.

[00154] Optionally, in another implementation, the relay node refers to the second
reception time when determining the reference time, that is, the reference time is set by
the relay node according to the second reception time. In this case, the relay node
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determines that the second reception time is the reference time, and only adjusts the
first transmission time according to the second reception time, so that the difference
between the first reception time and the second reception time is within the tolerance
of the relay node. At this point, the foregoing step 602 may specifically include the
following step:

[00155] performing control on the first transmission time, thereby enabling a
difference between the first reception time and the reference time to be less than the
preset time difference.

[00156] It can be seen that the relay node first sets the moment when the access
UL signal from the terminal device reaches the relay node as the reference time, and
then performs control only on the transmission time of the backhaul DL signal from the
donor gNB, so that the difference between the moment when the backhaul DL signal
reaches the relay node and the moment when the access UL signal reaches the relay
node is within the tolerance range of the relay node.

[00157] In the embodiment of the present disclosure, when performing control on
the first transmission time, the following manner may be adopted:

[00158] determining a moment when the backhaul DL signal from the donor gNB
reaches the relay node; comparing the moment when the backhaul DL signal from the
donor gNB reaches the relay node with the reference time, to obtain a comparison result;
generating a first time adjustment instruction according to the comparison result;
transmitting the first time adjustment instruction to the donor gNB, thereby informing
the donor gNB to transmit the backhaul DL signal in advance or delay in a certain time
unit (for example, 16Ts); where the first time adjustment instruction is configured to
instruct the donor gNB to advance or delay the first transmission time of the signal,
thereby enabling the difference between the first reception time and the reference time
to be less than the preset time difference.

[00159] In the embodiment of the present disclosure, when performing control on
the second transmission time, the following manner may be adopted:

[00160] transmitting a second time adjustment instruction to the terminal device,
where the second time adjustment instruction is configured to instruct the terminal
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device to advance or delay the second transmission time, thereby enabling the
difference between the second reception time and the reference time to be less than the
preset time difference.

[00161] Optionally, the relay node may adjust uplink transmission time of the
terminal device by transmitting the second time adjustment instruction to the terminal
device in a random access procedure.

[00162] Optionally, the relay node may adjust the uplink transmission time of the
terminal device by transmitting a closed-loop timing adjustment command (Timing
Adjustment Command, TAC).

[00163] It can be seen from the foregoing embodiment that, in this embodiment,
the relay node can control the transmission time of the backhaul DL signal from the
donor gNB and/or the transmission time of the access UL signal from the terminal
device, according to the reference time, so that in the same slot or the same time interval,
the difference between the moment when the backhaul DL signal from the donor gNB
reaches the relay node and the moment when the access UL signal from the terminal
device reaches the relay node is within the tolerance range of the relay node, thereby
ensuring simultaneous operation of the backhaul link and the access link in the relay
system, enabling the backhaul link and the access link to be effectively multiplexed in
the FDM or SDM mode. In this way, when maintaining the half-duplex operation mode
of the relay node, the communication delay can be reduced and the communication
efficiency of the system can be improved. In addition, there is no higher requirement
on the capability of the relay node, and the relay node still performs signal reception
and transmission operations in half-duplex mode, thus the equipment cost is not
increased.

[00164] FIG. 7 is a flowchart of a wireless communication method according to
another embodiment of the present disclosure. The method is operable by a donor gNB.
As shown in FIG. 7, the method may include the following steps 701 and 702.

[00165] Step 701: receiving a first time adjustment instruction transmitted by a

relay node of the donor gNB.
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[00166] Step 702: adjusting first transmission time according to the first time
adjustment instruction.

[00167] In the embodiment of the present disclosure, the first transmission time
is a transmission time of a backhaul DL signal transmitted by the donor gNB to the
relay node. The first time adjustment instruction is configured to instruct the donor gNB
to advance or delay the first transmission time of the signal, thereby enabling the
difference between the first reception time and the reference time determined by the
relay node to be less than the preset time difference. The first reception time is a moment
when the backhaul DL signal from the donor gNB reaches the relay node. Specific
adjustment process is similar to the content in the embodiment shown in FIG. 6, and
will not be repeated here.

[00168] It can be seen from the foregoing embodiment that, in this embodiment,
the donor gNB can adjust the transmission time of the backhaul DL signal from the
donor gNB in cooperation with the transmission time control mechanism of the relay
node, so that in the same slot or the same time interval, the difference between the
moment when the backhaul DL signal from the donor gNB reaches the relay node and
the moment when the access UL signal from the terminal device reaches the relay node
is within the tolerance range of the relay node, thereby ensuring simultaneous operation
of the backhaul link and the access link in the relay system, enabling the backhaul link
and the access link to be effectively multiplexed in the FDM or SDM mode. In this way,
when maintaining the half-duplex operation mode of the relay node, the communication
delay can be reduced and the communication efficiency of the system can be improved.
In addition, there is no higher requirement on the capability of the relay node, and the
relay node still performs signal reception and transmission operations in half-duplex
mode, thus the equipment cost is not increased.

[00169] FIG. 8 is a schematic structural diagram of a wireless communication
device according to an embodiment of the present disclosure. As shown in FIG. 8, the
wireless communication device 800 is applied to a relay node. The wireless
communication device 800 may include: a first determining unit 801 and a first control
unit 802.
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[00170] The first determining unit 801 is configured to determine a target
reception power value.

[00171] The first control unit 802 is configured to, according to the target
reception power value, perform control on a first transmission power and/or a second
transmission power, thereby enabling a difference between a first reception power and
a second reception power to be less than a preset power threshold.

[00172] The first transmission power is a transmission power of a backhaul DL
signal transmitted by a donor gNB of the relay node to the relay node.

[00173] The second transmission power is a transmission power of an access UL
signal transmitted by a terminal device to the relay node.

[00174] The first reception power is a reception power when the backhaul DL
signal from the donor gNB reaches the relay node.

[00175] The second reception power is a reception power when the access UL
signal from the terminal device reaches the relay node.

[00176] It can be seen from the foregoing embodiment that, in this embodiment,
the relay node can control the transmission power of the backhaul DL signal from the
donor gNB and/or the transmission power of the access UL signal from the terminal
device, according to the target reception power value, so that the difference between
the signal power of the backhaul DL signal when the backhaul DL signal reaches the
relay node and the signal power of the access UL signal from the terminal device when
the access UL signal from the terminal device reaches the relay node, is within the
tolerance range of the relay node, thereby ensuring simultaneous operation of the
backhaul link and the access link in the relay system, enabling the backhaul link and
the access link to be effectively multiplexed in the FDM or SDM mode. In this way,
when maintaining the half-duplex operation mode of the relay node, the communication
delay can be reduced and the communication efficiency of the system can be improved.
In addition, there is no higher requirement on the capability of the relay node, and the
relay node still performs signal reception and transmission operations in half-duplex

mode, thus the equipment cost is not increased.
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[00177] Optionally, as an embodiment, the first control unit 802 includes at least
one of the following:

[00178] a first power control sub-unit configured to, perform control on the first
transmission power, thereby enabling a difference between the first reception power
and the target reception power value to be less than a first preset power threshold;
[00179] a second power control sub-unit configured to perform control on the
second transmission power, thereby enabling a difference between the second reception

power and the target reception power value to be less than a second preset power

threshold.
[00180] Optionally, as an embodiment, the first determining unit 801 includes:
[00181] a first power value determining sub-unit configured to determine that the

first reception power is the target reception power value.

[00182] The first control unit 802 includes:

[00183] a third power control sub-unit configured to perform control on the
second transmission power, thereby enabling a difference between the second reception
power and the target reception power value to be less than the preset power threshold.
[00184] Optionally, as an embodiment, the first determining unit 801 includes:
[00185] a second power value determining sub-unit configured to determine that
the second reception power is the target reception power value.

[00186] The first control unit 802 includes:

[00187] a fourth power control sub-unit configured to perform control on the first
transmission power, thereby enabling a difference between the first reception power
and the target reception power value to be less than the preset power threshold.
[00188] Optionally, as an embodiment, the first control unit 802 includes:
[00189] a first transmission sub-unit, configured to transmit the target reception
power value to the donor gNB;

[00190] where the target reception power value is used by the donor gNB to
determine the first transmission power, and the first transmission power is determined
by the target reception power value and a path loss of a backhaul link between the relay
node and the donor gNB.
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[00191] Optionally, as an embodiment, the wireless communication device 800
further includes:
[00192] a first measurement unit configured to measure a path loss of the

backhaul link between the relay node and the donor gNB;

[00193] a first transmission unit configured to transmit the path loss to the donor
gNB.

[00194] Optionally, as an embodiment, the path loss is measured by the donor
gNB.

[00195] Optionally, as an embodiment, the first control unit 802 includes:
[00196] a second transmission sub-unit configured to transmit a first power

adjustment instruction to the donor gNB;

[00197] where the first power adjustment instruction is configured to instruct the
donor gNB to increase or decrease the first transmission power, thereby enabling a
difference between the first reception power and the target reception power value to be
less than the preset power threshold.

[00198] Optionally, as an embodiment, the first control unit 802 includes:
[00199] a third transmission sub-unit configured to transmit a second power
adjustment instruction to the terminal device;

[00200] where the second power adjustment instruction is configured to instruct
the terminal device to increase or decrease the second transmission power, thereby
enabling a difference between the second reception power and the target reception
power value to be less than the preset power threshold.

[00201] Optionally, as an embodiment, the wireless communication device 800
further includes:

[00202] a second measurement unit configured to measure a reception power of
the backhaul DL signal from the donor gNB when it reaches the relay node, to obtain
the first reception power; and/or

[00203] a first receiving unit configured to receive a signaling transmitted by the

donor gNB, and determine the first reception power according to the signaling;

-29.-



[00204] where the signaling carries related information for determining the first
reception power.

[00205] Optionally, as an embodiment, the signaling includes at least one of the
following: radio resource control (RRC) signaling, media access control (MAC)
signaling, and physical layer signaling.

[00206] FIG. 9 is a schematic structural diagram of a wireless communication
device according to another embodiment of the present disclosure. As shown in FIG. 9,
the wireless communication device 900 is applied to a donor gNB. The wireless
communication device 900 may include: a second receiving unit 901 and a first
adjustment unit 902.

[00207] The second receiving unit 901 is configured to receive a target reception
power value and/or a first power adjustment instruction transmitted by a relay node of
the donor gNB.

[00208] The first adjustment unit 902 is configured to adjust a first transmission
power according to the target reception power value and/or the first power adjustment
instruction.

[00209] The first transmission power is a transmission power of a backhaul DL
signal transmitted by the donor gNB to the relay node.

[00210] The target reception power value is used by the donor gNB to determine
the first transmission power. The first transmission power is determined by the target
reception power value and a path loss of a backhaul link between the relay node and
the donor gNB.

[00211] The first power adjustment instruction is configured to instruct the donor
gNB to increase or decrease the first transmission power, thereby enabling a difference
between the first reception power and the target reception power value to be less than a
preset power threshold.

[00212] The first reception power is a reception power when the backhaul DL
signal from the donor gNB reaches the relay node.

[00213] It can be seen from the foregoing embodiment that, in this embodiment,
the donor gNB can adjust the transmission power of the backhaul DL signal from the
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donor gNB in cooperation with the power control mechanism of the relay node, so that
the difference between the signal power of the backhaul DL signal when the backhaul
DL signal reaches the relay node and the signal power of the access UL signal from the
terminal device when the access UL signal from the terminal device reaches the relay
node, is within the tolerance range of the relay node, thereby ensuring simultaneous
operation of the backhaul link and the access link in the relay system, enabling the
backhaul link and the access link to be effectively multiplexed in the FDM or SDM
mode. In this way, when maintaining the half-duplex operation mode of the relay node,
the communication delay can be reduced and the communication efficiency of the
system can be improved. In addition, there is no higher requirement on the capability
of the relay node, and the relay node still performs signal reception and transmission
operations in half-duplex mode, thus the equipment cost is not increased.

[00214] FIG. 10 is a schematic structural diagram of a wireless communication
device according to another embodiment of the present disclosure. As shown in FIG.
10, the wireless communication device 1000 is applied to a relay node. The wireless
communication device 1000 may include: a second determining unit 1001 and a second

control unit 1002.

[00215] The second determining unit 1001 is configured to determine a reference
time.
[00216] The second control unit 1002 is configured to, according to the reference

time, perform control on a first transmission time and/or a second transmission time,
thereby enabling a difference between a first reception time and a second reception time
to be less than a preset time difference.

[00217] The first transmission time is a transmission time of a backhaul DL signal
transmitted by a donor gNB of the relay node to the relay node.

[00218] The second transmission time is a transmission time of an access UL
signal transmitted by a terminal device to the relay node.

[00219] The first reception time is a moment when the backhaul DL signal from

the donor gNB reaches the relay node.
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[00220] The second reception time is a moment when the access UL signal from
the terminal device reaches the relay node.

[00221] It can be seen from the foregoing embodiment that, in this embodiment,
the relay node can control the transmission time of the backhaul DL signal from the
donor gNB and/or the transmission time of the access UL signal from the terminal
device, according to the reference time, so that in the same slot or the same time interval,
the difference between the moment when the backhaul DL signal from the donor gNB
reaches the relay node and the moment when the access UL signal from the terminal
device reaches the relay node is within the tolerance range of the relay node, thereby
ensuring simultaneous operation of the backhaul link and the access link in the relay
system, enabling the backhaul link and the access link to be effectively multiplexed in
the FDM or SDM mode. In this way, when maintaining the half-duplex operation mode
of the relay node, the communication delay can be reduced and the communication
efficiency of the system can be improved. In addition, there is no higher requirement
on the capability of the relay node, and the relay node still performs signal reception

and transmission operations in half-duplex mode, thus the equipment cost is not

increased.
[00222] Optionally, as an embodiment, the second determining unit 1001 includes:
[00223] a first time determining sub-unit configured to determine a frame timing

of the relay node as the reference time.

[00224] Optionally, as an embodiment, the second control unit 1002 includes at
least one of the following:

[00225] a first time control sub-unit configured to perform control on the first
transmission time, thereby enabling a difference between the first reception time and
the reference time to be less than a first preset time difference;

[00226] a second time control sub-unit configured to perform control on the
second transmission time, thereby enabling a difference between the second reception
time and the reference time to be less than a second preset time difference.

[00227] Optionally, as an embodiment, the second determining unit 1001 includes:
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[00228] a second time determining sub-unit configured to determine that the first
reception time is the reference time.

[00229] The second control unit 1002 includes:

[00230] a third time control sub-unit configured to perform control on the second
transmission time, thereby enabling a difference between the second reception time and
the reference time to be less than the preset time difference.

[00231] Optionally, as an embodiment, the second determining unit 1001 includes:
[00232] a third time determining sub-unit configured to determine that the second
reception time is the reference time.

[00233] The second control unit 1002 includes:

[00234] a fourth time control sub-unit configured to perform control on the first
transmission time, thereby enabling a difference between the first reception time and
the reference time to be less than the preset time difference.

[00235] Optionally, as an embodiment, the second control unit 1002 includes:
[00236] a fourth time determining sub-unit configured to determine a moment
when the backhaul DL signal from the donor gNB reaches the relay node;

[00237] a time comparison sub-unit configured to compare the moment when the
backhaul DL signal from the donor gNB reaches the relay node with the reference time,
to obtain a comparison result;

[00238] an instruction generation sub-unit configured to generate a first time
adjustment instruction according to the comparison result;

[00239] a fourth transmission sub-unit configured to transmit the first time
adjustment instruction to the donor gNB;

[00240] where the first time adjustment instruction is configured to instruct the
donor gNB to advance or delay the first transmission time of the signal, thereby
enabling the difference between the first reception time and the reference time to be
less than the preset time difference.

[00241] Optionally, as an embodiment, the second control unit 1002 includes:
[00242] a fifth transmission sub-unit configured to transmit a second time
adjustment instruction to the terminal device;
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[00243] where the second time adjustment instruction is configured to instruct the
terminal device to advance or delay the second transmission time, thereby enabling the
difference between the second reception time and the reference time to be less than the
preset time difference.

[00244] Optionally, as an embodiment, the wireless communication device 1000
further includes:

[00245] a third measurement unit configured to measure a moment when the
backhaul DL signal from the donor gNB reaches the relay node, to obtain the first
reception time.

[00246] FIG. 11 is a schematic structural diagram of a wireless communication
device according to another embodiment of the present disclosure. As shown in FIG.
11, a wireless communication device 1100 is applied to a donor gNB. The wireless
communication device 1100 may include: a third receiving unit 1101 and a second
adjustment unit 1102.

[00247] The third receiving unit 1101 is configured to receive a first time
adjustment instruction transmitted by a relay node of the donor gNB.

[00248] The second adjustment unit 1102 is configured to adjust first
transmission time according to the first time adjustment instruction.

[00249] The first transmission time is a transmission time of a backhaul DL signal
transmitted by the donor gNB to the relay node.

[00250] The first time adjustment instruction is configured to instruct the donor
gNB to advance or delay the first transmission time of the signal, thereby enabling the
difference between the first reception time and the reference time determined by the
relay node to be less than the preset time difference.

[00251] The first reception time is a moment when the backhaul DL signal from
the donor gNB reaches the relay node.

[00252] It can be seen from the foregoing embodiment that, in this embodiment,
the donor gNB can adjust the transmission time of the backhaul DL signal from the
donor gNB in cooperation with the transmission time control mechanism of the relay
node, so that in the same slot or the same time interval, the difference between the
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moment when the backhaul DL signal from the donor gNB reaches the relay node and
the moment when the access UL signal from the terminal device reaches the relay node
is within the tolerance range of the relay node, thereby ensuring simultaneous operation
of the backhaul link and the access link in the relay system, enabling the backhaul link
and the access link to be effectively multiplexed in the FDM or SDM mode. In this way,
when maintaining the half-duplex operation mode of the relay node, the communication
delay can be reduced and the communication efficiency of the system can be improved.
In addition, there is no higher requirement on the capability of the relay node, and the
relay node still performs signal reception and transmission operations in half-duplex
mode, thus the equipment cost is not increased.

[00253] FIG. 12 is a schematic structural diagram of a network device according
to an embodiment of the present disclosure. The network device shown in FIG. 12 can
implement details of the wireless communication method in the method embodiment
of any of FIGs. 4-7, and achieve the same effect. As shown in FIG. 12, the network
device 1200 includes a processor 1201, a transceiver 1202, a memory 1203, a user
interface 1204, and a bus interface.

[00254] In the embodiment of the present disclosure, the network device 1200
further includes: a program stored on the memory 1203 and executable on the processor
1201. When the network device 1200 is a relay node, the program is executed by the
processor 1201 to perform the following steps:

[00255] determining a target reception power value; according to the target
reception power value, performing control on a first transmission power and/or a second
transmission power, thereby enabling a difference between a first reception power and
a second reception power to be less than a preset power threshold; where the first
transmission power is a transmission power of a backhaul DL signal transmitted by a
donor gNB of the relay node to the relay node, the second transmission power is a
transmission power of an access UL signal transmitted by a terminal device to the relay
node, the first reception power is a reception power when the backhaul DL signal from
the donor gNB reaches the relay node, and the second reception power is a reception
power when the access UL signal from the terminal device reaches the relay node; or,
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[00256] determining a reference time; according to the reference time,
performing control on a first transmission time and/or a second transmission time,
thereby enabling a difference between a first reception time and a second reception time
to be less than a preset time difference; where the first transmission time is a
transmission time of a backhaul DL signal transmitted by a donor gNB of the relay node
to the relay node, the second transmission time is a transmission time of an access UL
signal transmitted by a terminal device to the relay node, the first reception time is a
moment when the backhaul DL signal from the donor gNB reaches the relay node, and
the second reception time is a moment when the access UL signal from the terminal
device reaches the relay node.

[00257] When the network device 1200 is the donor gNB, the program is
executed by the processor 1201 to implement the following steps:

[00258] receiving a target reception power value and/or a first power adjustment
instruction transmitted by a relay node of the donor gNB; according to the target
reception power value and/or the first power adjustment instruction, adjusting a first
transmission power; where the first transmission power is a transmission power of a
backhaul DL signal transmitted by the donor gNB to the relay node, the target reception
power value is used by the donor gNB to determine the first transmission power, the
first transmission power is determined by the target reception power value and a path
loss of a backhaul link between the relay node and the donor gNB, the first power
adjustment instruction is configured to instruct the donor gNB to increase or decrease
the first transmission power, thereby enabling a difference between the first reception
power and the target reception power value to be less than a preset power threshold,
and the first reception power is a reception power when the backhaul DL signal from
the donor gNB reaches the relay node; or,

[00259] receiving a first time adjustment instruction transmitted by a relay node
of the donor gNB; adjusting first transmission time according to the first time
adjustment instruction; where the first transmission time is a transmission time of a
backhaul DL signal transmitted by the donor gNB to the relay node, the first time
adjustment instruction is configured to instruct the donor gNB to advance or delay the
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first transmission time of the signal, thereby enabling the difference between the first
reception time and the reference time determined by the relay node to be less than the
preset time difference, and the first reception time is a moment when the backhaul DL
signal from the donor gNB reaches the relay node.

[00260] In FIG. 12, a bus architecture may include any number of interconnected
buses and bridges. Specifically, various circuits of one or more processors, which are
represented by the processor 1201, and the storage, which is represented by the memory
1203, are linked together. The bus architecture may link various other circuits, such as
a peripheral device, voltage regulator and a power management circuit together. These
features are well known in this field, therefore, this disclosure does not make further
description on these features. The bus interface provides an interface. The transceiver
1202 may be multiple elements, including a transmitter and a receiver and provide units,
which communicate with other devices on the transmission medium. For different
terminal devices, the user interface 1204 may also be an interface that can externally
and internally connect a required device, which may be, but not limited to, a keypad, a
monitor, a speaker, a microphone, a joystick, etc.

[00261] The processor 1201 is responsible for managing the bus architecture and
common processing, and the memory 1203 may store data used by the processor 1201
when executing the operations.

[00262] One embodiment of the present disclosure further provides a computer-
readable storage medium which stores a computer program thereon. The computer
program is executed by a processor to implement various processes of the wireless
communication method embodiment, and can achieve the same technical effect, which
will not be repeated here to avoid repetition. The computer readable storage medium,
may be, for example, a read-only memory (Read-Only Memory, ROM), a random
access memory (Random Access Memory, RAM), a magnetic disk, or an optical disk.

[00263] One embodiment of the present disclosure further provides a computer
program product including instructions. When a computer runs the instructions of the

computer program product, the computer executes the foregoing wireless
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communication method. Specifically, the computer program product may be run on the
foregoing network device.

[00264] The person of ordinary skill in the art may be aware that the units and
algorithmic steps of each embodiment described in the embodiments of the present
disclosure can be realized by electronic hardware or a combination of the electronic
hardware and computer software. Whether these functions are performed with
hardware or software depends on the specific application and design constraints of the
technical solution. Professionals may use different methods for each particular
application to implement the described function, but such implementations should not
be considered as beyond the scope of this disclosure.

[00265] The technical personnel in the field can clearly understand that, for the
convenience and simplicity of description, the specific working process of the system,
device and unit described above can refer to the corresponding process in the above
method embodiment, and it will not be repeated here.

[00266] In the embodiments provided in the present application, it should be
understood that the disclosed device and method may be realized by other modes. For
example, the device embodiment described above is only illustrative, for example, the
units are divided according to the logical function and can be divided in other modes in
fact. For instance, multiple units or components can be combined with or can be
integrated into another system, or some characteristics can be ignored, or are not
executed. On the other hand, the coupling or direct coupling or communication
connection shown or discussed among each other may be indirect coupling or
communication connection through some interfaces, devices or units, which may be
electrical, mechanical or in other forms.

[00267] The units described above as separation units may or may not be
physically separated, and the components displayed as the units may or may not be the
physical units. The units can be located in one place or distributed to multiple network
units. Partial or all of these units may be selected according to actual requirements to

realize the purpose of the solutions in embodiments of the present disclosure.
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[00268] Further, each function unit in each embodiment of the present disclosure
may be integrated into one processing unit, each unit may be set in a separate physical
location, or two or more than two units may be integrated into one unit.

[00269] When the functions are implemented in the form of a software function
unit and sold or used as a separate product, the software function unit may be stored in
a computer readable storage medium. On the basis of such an understanding, the
technical scheme of the preset disclosure in essence or those contributing to the existing
technology in embodiments of the present disclosure can be embodied in the form of
software products. The computer software product may be stored in a storage medium,
which may include several instructions to enable a computer device (which can be a
personal computer, server, or network device, etc.) to perform all or partial of the
method in each embodiment of the present disclosure. The storage medium may be
various kinds of medium that may store the program codes, such as the U disk, a mobile
hard disk, Read-Only Memory (ROM), Random Access Memory (RAM), a diskette or
a CD-ROM, etc.

[00270] The above are only specific implementations of the present disclosure,
but the protection scope of the present disclosure is not limited to this. Any technical
personnel who is familiar with the technical field can easily think of changes or
substitutions within the technical scope of the present disclosure and these changes and
substitutions should be included in the protection scope of the present disclosure.
Therefore, the protection scope of this application shall be subject to the protection

scope of the claims.
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What is claimed is:

1. A wireless communication method, performed by a relay node, comprising:

determining a target reception power value;

performing control on a first transmission power and/or a second transmission
power according to the target reception power value, thereby enabling a difference
between a first reception power and a second reception power to be less than a preset
power threshold;

wherein the first transmission power is a transmission power of a backhaul
downlink (DL) signal transmitted by a donor gNB of the relay node to the relay node;

the second transmission power is a transmission power of an access uplink (UL)
signal transmitted by a terminal device to the relay node;

the first reception power is a reception power when the backhaul DL signal from
the donor gNB reaches the relay node;

the second reception power is a reception power when the access UL signal from
the terminal device reaches the relay node.

2. The method according to claim 1, wherein the performing control on a first
transmission power and/or a second transmission power according to the target
reception power value, thereby enabling a difference between a first reception power
and a second reception power to be less than a preset power threshold, comprises at
least one of the following:

performing control on the first transmission power, thereby enabling a
difference between the first reception power and the target reception power value to be
less than a first preset power threshold;

performing control on the second transmission power, thereby enabling a
difference between the second reception power and the target reception power value to
be less than a second preset power threshold.

3. The method according to claim 1, wherein the determining a target reception
power value, comprises: determining that the first reception power is the target
reception power value;
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wherein the performing control on a first transmission power and/or a second
transmission power according to the target reception power value, thereby enabling a
difference between a first reception power and a second reception power to be less than
a preset power threshold, comprises:

performing control on the second transmission power, thereby enabling a
difference between the second reception power and the target reception power value to
be less than the preset power threshold;

or,

wherein the determining a target reception power value, comprises: determining
that the second reception power is the target reception power value;

wherein the performing control on a first transmission power and/or a second
transmission power according to the target reception power value, thereby enabling a
difference between a first reception power and a second reception power to be less than
a preset power threshold, comprises:

performing control on the first transmission power, thereby enabling a
difference between the first reception power and the target reception power value to be
less than the preset power threshold.

4. The method according to claim 2 or 3, wherein the performing control on the
first transmission power, comprises:

transmitting the target reception power value to the donor gNB;

wherein the target reception power value is used by the donor gNB to determine
the first transmission power, and the first transmission power is determined by the target
reception power value and a path loss of a backhaul link between the relay node and
the donor gNB; the backhaul DL signal is transmitted on the backhaul link;

wherein the method further comprises: measuring the path loss of the backhaul
link between the relay node and the donor gNB, and transmitting the path loss to the
donor gNB; or the path loss is measured by the donor gNB;

or,

wherein the performing control on the first transmission power, comprises:

transmitting a first power adjustment instruction to the donor gNB;
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wherein the first power adjustment instruction is configured to instruct the
donor gNB to increase or decrease the first transmission power, thereby enabling the
difference between the first reception power and the target reception power value to be
less than the preset power threshold.

5. The method according to claim 2 or 3, wherein the performing control on the
second transmission power, cComprises:

transmitting a second power adjustment instruction to the terminal device;

wherein the second power adjustment instruction is configured to instruct the
terminal device to increase or decrease the second transmission power, thereby enabling
the difference between the second reception power and the target reception power value
to be less than the preset power threshold.

6. The method according to claim 3, wherein before the step of determining that
the first reception power is the target reception power value, the method further
comprises:

measuring a reception power when the backhaul DL signal from the donor gNB
reaches the relay node, to obtain the first reception power; and/or,

receiving a signaling transmitted by the donor gNB, and determining the first
reception power according to the signaling; wherein the signaling carries related
information for determining the first reception power.

7. The method according to claim 6, wherein the signaling comprises at least
one of the following: radio resource control (RRC) signaling, media access control
(MAC) signaling, and physical layer signaling.

8. A wireless communication device, applied in a relay node, comprising:

a first determining unit configured to determine a target reception power value;

a first control unit configured to, according to the target reception power value,
perform control on a first transmission power and/or a second transmission power,
thereby enabling a difference between a first reception power and a second reception
power to be less than a preset power threshold;

wherein the first transmission power is a transmission power of a backhaul
downlink (DL) signal transmitted by a donor gNB of the relay node to the relay node;
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the second transmission power is a transmission power of an access UL signal
transmitted by a terminal device to the relay node;

the first reception power is a reception power when the backhaul DL signal from
the donor gNB reaches the relay node;

the second reception power is a reception power when the access UL signal from
the terminal device reaches the relay node.

9. The wireless communication device according to claim 8, wherein the first
control unit comprises at least one of the following:

a first power control sub-unit configured to, perform control on the first
transmission power, thereby enabling a difference between the first reception power
and the target reception power value to be less than a first preset power threshold; or,

a second power control sub-unit configured to perform control on the second
transmission power, thereby enabling a difference between the second reception power
and the target reception power value to be less than a second preset power threshold.

10. The wireless communication device according to claim 8, wherein the first
determining unit comprises: a first power value determining sub-unit configured to
determine that the first reception power is the target reception power value; the first
control unit comprises: a third power control sub-unit configured to perform control on
the second transmission power, thereby enabling a difference between the second
reception power and the target reception power value to be less than the preset power
threshold;

or,

the first determining unit comprises:

a second power value determining sub-unit configured to determine that the
second reception power is the target reception power value;

the first control unit comprises:

a fourth power control sub-unit configured to perform control on the first
transmission power, thereby enabling a difference between the first reception power

and the target reception power value to be less than the preset power threshold.
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11. The wireless communication device according to claim 9 or 10, wherein the
first control unit comprises: a first transmission sub-unit, configured to transmit the
target reception power value to the donor gNB; the target reception power value is used
by the donor gNB to determine the first transmission power, and the first transmission
power is determined by the target reception power value and a path loss of a backhaul
link between the relay node and the donor gNB; the backhaul DL signal is transmitted
on the backhaul link;

or,

the first control unit comprises:

a second transmission sub-unit configured to transmit a first power adjustment
instruction to the donor gNB;

where the first power adjustment instruction is configured to instruct the donor
gNB to increase or decrease the first transmission power, thereby enabling a difference
between the first reception power and the target reception power value to be less than
the preset power threshold.

12. The wireless communication device according to claim 9 or 10, wherein the
first control unit comprises:

a third transmission sub-unit configured to transmit a second power adjustment
mstruction to the terminal device;

where the second power adjustment instruction is configured to instruct the
terminal device to increase or decrease the second transmission power, thereby enabling
a difference between the second reception power and the target reception power value
to be less than the preset power threshold.

13. The wireless communication device according to claim 10, wherein the
wireless communication device further comprises:

a second measurement unit configured to measure a reception power when the
backhaul DL signal from the donor gNB reaches the relay node, to obtain the first

reception power; and/or,
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a first receiving unit configured to receive a signaling transmitted by the donor
gNB, and determine the first reception power according to the signaling; wherein the
signaling carries related information for determining the first reception power.

14. The wireless communication device according to claim 13, wherein the
signaling comprises at least one of the following: radio resource control (RRC)

signaling, media access control (MAC) signaling, and physical layer signaling.
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