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Abstract

A wireless communication method, a terminal device, and a network device are provided,
which may enable the network device to learn information of a receiving beam matched with a
downlink transmitting beam and further to select an appropriate transmitting beam. The method
includes: a terminal device determines a plurality of transmitting beams from transmitting beams
of a network device, and determines a receiving beam matched with each transmitting beam of
the plurality of transmitting beams in at least two receiving beam groups of the terminal device;
and the terminal device transmits a notification message to the network device, wherein the
notification message is used for indicating the plurality of transmitting beams and the receiving
beam matched with the each transmitting beam, and includes information to be used by the
network device for distinguishing a receiving beam group to which the receiving beam matched
with the each transmitting beam belongs and distinguishing the receiving beam matched with the

transmitting beam in the receiving beam group.
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Wireless Communication Method, Terminal Device and Network Device

Technical Field

The present application relates to the field of communication, and more particularly to a

wireless communication method, a terminal device, and a network device.

Background

In a multi-beam system, a network device may use multiple transmitting beams to transmit
downlink signals to a terminal device, and the terminal device may use matched receiving beams

to receive the downlink signals transmitted by the multiple transmitting beams.

However, matched beams of different downlink transmitting beams of the network device
may correspond to different receiving beams of the terminal device, and the network device needs
to learn matched receiving beams of the downlink transmitting beams to better select transmitting

beams for transmitting signals to the terminal device.

How the network device learns information of receiving beams matched with downlink
transmitting beams and then selects appropriate transmitting beams is an urgent problem to be

solved.

Summary

Embodiments of the present application provide a wireless communication method, a
terminal device, and a network device, which may enable the network device to learn information
of a receiving beam matched with a downlink transmitting beam and further to select an
appropriate transmitting beam, thereby obtaining a greater scheduling freedom and saving

reporting overhead.

In a first aspect, a wireless communication method is provided. The method includes: a
terminal device determines multiple transmitting beams from transmitting beams of a network
device, and determines a receiving beam matched with each transmitting beam of the multiple

transmitting beams in at least two receiving beam groups of the terminal device; and the terminal
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device transmits a notification message to the network device, wherein the notification message
is used for indicating the multiple transmitting beams and the receiving beam matched with the
each transmitting beam, and includes information to be used by the network device for
distinguishing a receiving beam group to which the receiving beam matched with the each
transmitting beam belongs and distinguishing the receiving beam matched with the transmitting

beam in the receiving beam group.

In combination with the first aspect, in one possible implementation of the first aspect, in
the at least two receiving beam groups, different receiving beam groups correspond to different

antenna panels of the terminal device.

In combination with the first aspect or any of the above-mentioned possible
implementations of the first aspect, in another possible implementation of the first aspect, the
notification message carries identification information of the receiving beam matched with the
each transmitting beam, and the identification information of each receiving beam carried by the
notification message is different from identification information of other receiving beams
included in the at least two receiving beam groups, to be used by the network device for
distinguishing the receiving beam group to which the receiving beam matched with the each
transmitting beam belongs and distinguishing the receiving beam matched with the transmitting

beam in the receiving beam group.

In combination with the first aspect or any of the above-mentioned possible
implementations of the first aspect, in another possible implementation of the first aspect, the
notification message carries identification information of the receiving beam group to which the
receiving beam matched with the each transmitting beam belongs, and identification information
of the receiving beam matched with the each transmitting beam in the receiving beam group to
which the receiving beam belongs, to be used by the network device for distinguishing the
receiving beam group to which the receiving beam matched with the each transmitting beam
belongs and distinguishing the receiving beam matched with the transmitting beam in the

receiving beam group.

In combination with the first aspect or any of the above-mentioned possible

implementations of the first aspect, in another possible implementation of the first aspect, the
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multiple transmitting beams include multiple first transmitting beams, a receiving beam matched
with the multiple first transmitting beams is a first receiving beam, and the first receiving beam

is one receiving beam included in one of the at least two receiving beam groups.

The method further includes: the terminal device receives downlink signals simultaneously
transmitted by the network device through the multiple first transmitting beams, by using the first

receiving beam.

In combination with the first aspect or any of the above-mentioned possible
implementations of the first aspect, in another possible implementation of the first aspect, before
the downlink signals simultaneously transmitted by the network device through the multiple first
transmitting beams are received by using the first receiving beam, the method further includes:
the terminal device receives first indication information, wherein the first indication information
is used for indicating that the network device will simultaneously transmit the downlink signals

to the terminal device by using the multiple first transmitting beams.

In combination with the first aspect or any of the above-mentioned possible
implementations of the first aspect, in another possible implementation of the first aspect,
receiving beams matched with the multiple transmitting beams are multiple receiving beams, and
different receiving beams in the multiple receiving beams belong to different receiving beam

groups.

The method further includes: the terminal device receives simultaneously downlink signals
simultaneously transmitted by the network device through the multiple transmitting beams, by

using multiple receiving beams.

In combination with the first aspect or any of the above-mentioned possible
implementations of the first aspect, in another possible implementation of the first aspect, before
the downlink signals simultaneously transmitted by the network device through the multiple
transmitting beams are received simultaneously by using the multiple receiving beams, the
method further includes: the terminal device receives second indication information, wherein the
second indication information is used for indicating that the network device will simultaneously

transmit the downlink signals to the terminal device by using the multiple transmitting beams.
In combination with the first aspect or any of the above-mentioned possible
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implementations of the first aspect, in another possible implementation of the first aspect,
determining, by the terminal device, multiple transmitting beams from the transmitting beams of
the network device and determining, by the terminal device, the receiving beam matched with
the each transmitting beam of the multiple transmitting beams in the at least two receiving beam
groups of the terminal device, includes: the terminal device measures downlink measurement
signals transmitted by at least part of the transmitting beams of the network device by using at
least part of receiving beams of each of the at least two receiving beam groups to obtain a
measurement result; and the terminal device determines the multiple transmitting beams and the
receiving beam matched with the each transmitting beam of the multiple transmitting beams in

the at least two receiving beam groups according to the measurement result.

In combination with the first aspect or any of the above-mentioned possible
implementations of the first aspect, in another possible implementation of the first aspect, the
notification message further carries a measurement result of measuring, by the terminal device, a
downlink measurement signal transmitted by the each transmitting beam by using the receiving

beam matched with the each transmitting beam of the multiple transmitting beams.

In a second aspect, a wireless communication method is provided. The method includes: a
network device receives a notification message transmitted by a terminal device, wherein the
notification message is used for indicating multiple transmitting beams of the network device and
a receiving beam matched with each transmitting beam of the multiple transmitting beams in at
least two receiving beam groups of the terminal device, and the notification message includes
information to be used by the network device for distinguishing a receiving beam group to which
the receiving beam matched with the each transmitting beam belongs and distinguishing the
receiving beam matched with the transmitting beam in the receiving beam group; the network
device determines the receiving beam matched with the each transmitting beam and determines
a receiving beam group to which the receiving beam matched with the each transmitting beam
belongs according to the notification message; the network device determines multiple target
transmitting beams from the multiple transmitting beams according to the receiving beam
matched with the each transmitting beam and the receiving beam group to which the receiving

beam matched with the each transmitting beam belongs; and the network device transmits
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simultaneously downlink signals to the terminal device by using the multiple target transmitting

beams.

In combination with the second aspect, in one possible implementation of the second aspect,
different receiving beam groups of the terminal device correspond to different antenna panels of

the terminal device.

In combination with the second aspect or any of the above-mentioned possible
implementations of the second aspect, in another possible implementation of the second aspect,
the notification message carries identification information of the receiving beam matched with
the each transmitting beam, and the identification information of each receiving beam carried by
the notification message is different from identification information of other receiving beams
included in the at least two receiving beam groups; and determining, by the network device, the
receiving beam matched with the each transmitting beam and determining the receiving beam
group to which the receiving beam matched with the each transmitting beam belongs according
to the notification message, includes: the network device determines the receiving beam matched
with the each transmitting beam and determines the receiving beam group to which the receiving
beam matched with the each transmitting beam belongs according to the identification
information of the receiving beam matched with the each transmitting beam and preset
information, wherein the preset information is used for indicating receiving beams included in

the at least two receiving beam groups.

In combination with the second aspect or any of the above-mentioned possible
implementations of the second aspect, in another possible implementation of the second aspect,
the notification message carries identification information of the receiving beam group to which
the receiving beam matched with the each transmitting beam belongs, and identification
information of the receiving beam matched with the each transmitting beam in the receiving beam
group to which the receiving beam belongs; determining, by the network device, the receiving
beam matched with the each transmitting beam and determining the receiving beam group to
which the receiving beam matched with the each transmitting beam belongs according to the
notification message, includes: the network device determines the receiving beam matched with

the each transmitting beam and determines the receiving beam group to which the receiving beam
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matched with the each transmitting beam belongs according to the identification information of
the receiving beam group to which the receiving beam matched with the each transmitting beam
belongs and the identification information of the receiving beam matched with the each

transmitting beam in the receiving beam group to which the receiving beam belongs.

In combination with the second aspect or any of the above-mentioned possible
implementations of the second aspect, in another possible implementation of the second aspect,
the multiple target transmitting beams are matched with multiple receiving beams, and different

receiving beams in the multiple receiving beams belong to different receiving beam groups.

In combination with the second aspect or any of the above-mentioned possible
implementations of the second aspect, in another possible implementation of the second aspect,
the multiple transmitting beams include multiple first transmitting beams, a receiving beam
matched with the multiple first transmitting beams is a first receiving beam, and the first receiving

beam is one receiving beam included in one of the at least two receiving beam groups.

In combination with the second aspect or any of the above-mentioned possible
implementations of the second aspect, in another possible implementation of the second aspect,
the method further includes: the network device transmits indication information to the terminal
device, wherein the indication information is used for indicating that the network device will
simultaneously transmit downlink signals to the terminal device by using the multiple target

transmitting beams.

In combination with the second aspect or any of the above-mentioned possible
implementations of the second aspect, in another possible implementation of the second aspect,
the notification message further carries a measurement result of measuring, by the terminal device,
a downlink measurement signal transmitted by the each transmitting beam by using the receiving

beam matched with the each transmitting beam of the multiple transmitting beams.

In a third aspect, a terminal device is provided, which may include units for implementing
the method in the first aspect or any of the above-mentioned possible implementations of the first

aspect.

In a fourth aspect, a network device is provided, which may include units for implementing

the method in the second aspect or any of the above-mentioned possible implementations of the
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second aspect.

In a fifth aspect, a terminal device is provided, which may include a memory and a processor.
The memory stores instructions, and the processor is used for invoking the instructions stored in
the memory to execute the method in the first aspect or any optional implementation of the first

aspect.

In a sixth aspect, a network device is provided, which may include a memory and a
processor. The memory stores instructions, and the processor is used for invoking the instructions
stored in the memory to execute the method in the second aspect or any optional implementation

of the second aspect.

In a seventh aspect, a computer readable medium is provided. The computer readable
medium stores program codes for execution by a terminal device, and the program codes include
instructions for executing the method in the first aspect or any of various implementations of the
first aspect, or include instructions for executing the method in the second aspect or any of various

implementations of the second aspect.

In an eighth aspect, a system chip is provided. The system chip includes an input interface,
an output interface, a processor, and a memory. The processor is used for executing the codes in
the memory, and when the codes are executed, the processor may implement the method in the
first aspect or any of various implementations of the first aspect, or implement the method in the

second aspect or any of various implementations of the second aspect.

Therefore, in the embodiments of the present application, the terminal device indicates the
selected multiple transmitting beams and the receiving beam matched with each transmitting
beam in the multiple transmitting beams and includes information to be used by the network
device for distinguishing a receiving beam group to which the receiving beam matched with the
each transmitting beam belongs and distinguishing the receiving beam matched with the
transmitting beam in the receiving beam group in the reported notification message. Thus, the
network device may not only determine the receiving beam matched with the each transmitting
beam, but also determine the receiving beam group to which the receiving beam matched with
the each transmitting beam belongs according to the notification message, and further may select

a more suitable transmitting beam for transmitting downlink signals to the terminal device in
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combination with the information of the receiving beam matched with the transmitting beam to
obtain greater scheduling freedom. The problem of excessive overhead caused by reporting of

any possible combination of receiving beams may be avoided by grouping the receiving beams.

Brief Description of Drawings

To describe technical solutions of embodiments of the present application more clearly,
accompanying drawings that need to be used in the embodiments or description for the prior art
will be briefly introduced below. It is apparent that the accompanying drawings described below
are only some embodiments of the present application; and for a person of ordinary skill in the

art, other drawings may be obtained according to these drawings without paying an inventive

effort.

FIG. 1 is a schematic diagram of a wireless communication system according to an

embodiment of the present application.

FIG. 2 is a schematic flowchart of a wireless communication method according to an

embodiment of the present application.

FIG. 3 is a schematic flowchart of a wireless communication method according to an

embodiment of the present application.

FIG. 4 is a schematic diagram of matching between transmitting beams and receiving beams

according to an embodiment of the present application.

FIG. 5 is a schematic block diagram of a terminal device according to an embodiment of

the present application.

FIG. 6 is a schematic block diagram of a network device according to an embodiment of

the present application.

FIG. 7 is a schematic diagram of a system chip according to an embodiment of the present

application.

FIG. 8 is a schematic block diagram of a communication device according to an

embodiment of the present application.



10

15

20

25

CA 03052874 2019-08-07

Detailed Description

The technical solutions in the embodiments of the present application will be described
below with reference to the drawings in the embodiments of the present application. It is apparent
that the embodiments described are just some embodiments of the present application, but not all
embodiments of the present application. According to the embodiments of the present application,
all other embodiments achieved by a person of ordinary skill in the art without paying an

inventive effort are within the protection scope of the present application.

The technical solutions of the embodiments of the present application may be applied to
various communication systems, such as, a Global System of Mobile communication (GSM)
system, a Code Division Multiple Access (CDMA) system, a Wideband Code Division Multiple
Access (WCDMA) system, a General Packet Radio Service (GPRS) system, a Long Term
Evolution (LTE) system, a LTE Frequency Division Duplex (FDD) system, a LTE Time Division
Duplex (TDD) system, a Universal Mobile Telecommunication System (UMTS), a Worldwide

Interoperability for Microwave Access (WiMAX) communication system, or a future 5G system.

FIG. 1 shows a wireless communication system 100 applied in an embodiment of the
present application. The wireless communication system 100 may include a network device 110.
The network device 100 may be a device that communicates with a terminal device. The network
device 100 may provide communication coverage for a specific geographical area, and may
communicate with a terminal device (e.g., UE) in the coverage area. Optionally, the network
device 100 may be a Base Transceiver Station (BTS) in a GSM system or CDMA system, a
NodeB (NB) in a WCDMA system, an Evolutional Node B (eNB or eNodeB) in an LTE system,
or a radio controller in a Cloud Radio Access Network (CRAN). Or the network device may be
a relay station, an access point, an on-board device, or a wearable device, a network side device
in a future 5G network, or a network device in a future evolved Public Land Mobile Network

(PLMN), etc.

The wireless communication system 100 also includes at least one terminal device 120 in
the coverage area of the network device 110. The terminal device 120 may be mobile or fixed.
Optionally, the terminal device 120 may be referred to as an access terminal, User Equipment

(UE), a subscriber unit, a subscriber station, a mobile station, a mobile platform, a remote station,
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a remote terminal, a mobile device, a user terminal, a terminal, a wireless communication device,
a user agent, or a user apparatus. The access terminal may be a cellular phone, a cordless phone,
a Session Initiation Protocol (SIP) phone, a Wireless Local Loop (WLL) station, a Personal
Digital Assistant (PDA), a handheld device with a wireless communication function, a computing
device, or other processing device connected to a radio modem, an on-board device, a wearable
device, a terminal device in a future 5G network, or a terminal device in a future evolved PLMN,

or the like.

Optionally, the 5G system or network may also be referred to as a New Radio (NR) system

or network.

FIG. 1 exemplifies one network device and two terminal devices. Optionally, the wireless
communication system 100 may include multiple network devices, and another quantity of
terminal devices may be included within the coverage area of each network device, which is not

restricted in embodiments of the present application.

Optionally, the wireless communication system 100 may also include other network entities
such as a network controller, a mobile management entity, and embodiments of the present

application are not limited thereto.

It should be understood that the terms "system" and "network" are often used
interchangeably in this document. The term "and/or" in this document is merely an association
relationship describing an associated object, indicating that there may be three relationships, for
example, A and/or B may indicate three cases: A alone, A and B, and B alone. In addition, the
symbol "/" in this document generally indicates that objects before and after the symbol "/" have

an "or" relationship.

FIG. 2 is a schematic flowchart of a wireless communication method 200 according to an
embodiment of the present application. The method 200 may optionally be applied to the wireless

communication system 100 described above.
As shown in FIG. 2, the method 200 includes the following contents.

In 210, a terminal device determines multiple transmitting beams from transmitting beams
of a network device, and determines a receiving beam matched with each transmitting beam of
the multiple transmitting beams in at least two receiving beam groups of the terminal device.

10
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Optionally, the transmitting beams of the network device may include beams transmitted

through multiple transmitting nodes.

Optionally, in the at least two receiving beam groups, different receiving beam groups

correspond to different antenna panels of the terminal device.

Optionally, the terminal device measures downlink measurement signals transmitted by at
least part of the transmitting beams of the network device by using at least part of receiving beams
of each of the at least two receiving beam groups to obtain a measurement result; and determines
the multiple transmitting beams and the receiving beam matched with the each transmitting beam
of the multiple transmitting beams in the at least two receiving beam groups according to the

measurement result.

Specifically, the terminal device may obtain multiple transmitting beams with the best beam
quality according to the measurement result, or may randomly select multiple transmitting beams

from beams whose beam quality exceeds a threshold.

Optionally, the downlink measurement signal may be at least one of a synchronization

signal, a channel state information reference signal, and a mobility related reference signal.

Optionally, the measurement result may be at least one of a Reference Signal Receiving

Power (RSRP), a Reference Signal Receiving Quality (RSRQ), and a Signal to Interference plus
Noise Ratio (SINR).

Optionally, the receiving beam matched with the transmitting beam may refer to a receiving
beam with the best signal quality for receiving downlink signals transmitted by the transmitting

beam through the matched receiving beam.

Optionally, the receiving beam matched with one transmitting beam may be multiple
receiving beams, that is, a signal quality for receiving the downlink signals through the multiple
receiving beams respectively is higher than that for receiving the downlink signals by other

receiving beams in at least two receiving beam groups.

Optionally, the notification message further carries a measurement result of measuring, by
the terminal device, a downlink measurement signal transmitted by the each transmitting beam

by using the receiving beam matched with the each transmitting beam of the multiple transmitting

1
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beams, so that the network device may select the transmitting beams according to the

measurement result.

Optionally, in the embodiment of the present application, the transmitting beam and one

receiving beam matched with the transmitting beam may be referred to as a beam pair.

In 220, the terminal device transmits a notification message to the network device, wherein
the notification message is used for indicating the multiple transmitting beams and a receiving
beam matched with the each transmitting beam, and includes information to be used by the
network device for distinguishing a receiving beam group to which the receiving beam matched
with the each transmitting beam belongs and distinguishing the receiving beam matched with the

transmitting beam in the receiving beam group.

Optionally, the network device needs to learn a grouping situation of receiving beams
matched with multiple transmitting beams selected by the terminal device and whether the
receiving beams matched with multiple transmitting beams belong to the same receiving beam,
then the terminal device may enable the network device to learn the information through the

notification message.

In one implementation, the notification message carries identification information of the
receiving beam matched with the each transmitting beam, and the identification information of
each receiving beam carried by the notification message is different from identification
information of other receiving beams included in the at least two receiving beam groups, and the
identification information of each receiving beam is to be used by the network device for
distinguishing the receiving beam group to which the receiving beam matched with the each
transmitting beam belongs and distinguishing the receiving beam matched with the transmitting

beam in the receiving beam group.

In another implementation, the notification message carries identification information of a
receiving beam group to which the receiving beam matched with the each transmitting beam
belongs, and identification information of the receiving beam matched with the each transmitting
beam in the receiving beam group to which the receiving beam belongs, to be used by the network
device for distinguishing the receiving beam group to which the receiving beam matched with

the each transmitting beam belongs and distinguishing the receiving beam matched with the

12
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transmitting beam in the receiving beam group. Identification information of different receiving

beams in the same receiving beam group is different.

Optionally, the reason that the network device needs to learn the grouping situation of
receiving beams matched with the multiple transmitting beams selected by the terminal device
and whether the receiving beams matched with multiple transmitting beams belong to the same
receiving beam may be: different receiving beams of one receiving beam group of the terminal
device cannot simultaneously receive downlink signals, the receiving beams of different
receiving beam groups may simultaneously receive downlink signals, and the same receiving
beam may simultaneously receive downlink signals transmitted by multiple transmitting beams.
Herein, the received downlink signals may be downlink data signals, or downlink control signals,

or the like.

Optionally, in the embodiment of the present application, in addition to the above two
implementations, the terminal device may further report the grouping situation of the receiving
beams matched with multiple transmitting beams selected by the terminal device and whether the
receiving beams matched with multiple transmitting beams belong to the same receiving beam in

other manners.

For example, the notification message reported by the terminal device may indicate that at
least two receiving beams may be combined to correspond to one transmitting beam (that is, the
at least two receiving beams belong to different receiving beam groups), and one receiving beam

may correspond to multiple transmitting beams.

Optionally, multiple transmitting beams selected by the terminal device include multiple
first transmitting beams. Herein, a receiving beam matched with the multiple first transmitting
beams is a first receiving beam; and the first receiving beam is one receiving beam included in
one of the at least two receiving beam groups. The terminal device may receive downlink signals

transmitted simultaneously by the network device through the multiple first transmitting beams

by using the first receiving beam.

Optionally, before the terminal device receives the downlink signals transmitted
simultaneously by the network device through the multiple first transmitting beams by using the

first receiving beam, the terminal device may receive first indication information for indicating

13
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that the network device will simultaneously transmit the downlink signals to the terminal device

by using the multiple first transmitting beams.

Optionally, the receiving beam matched with multiple transmitting beams is multiple
receiving beams, and different receiving beams in the multiple receiving beams belong to
different receiving beam groups. The terminal device may receive simultaneously downlink
signals transmitted simultaneously by the network device through the multiple transmitting

beams by using the multiple receiving beams.

Optionally, before the terminal device receives simultaneously downlink signals
transmitted simultaneously by the network device through the multiple transmitting beams by
using the multiple receiving beams, the terminal device may receive second indication
information for indicating that the network device will simultaneously transmit the downlink

signals to the terminal device by using the multiple transmitting beams.

FIG. 3 is a schematic flowchart of a wireless communication method 300 according to an
embodiment of the present application. As shown in FIG. 3, the method 300 includes the

following contents.

In 310, a network device receives a notification message transmitted by a terminal device,
wherein the notification message is used for indicating multiple transmitting beams used by the
network device and a receiving beam matched with each transmitting beam of the multiple
transmitting beams in at least two receiving beam groups of the terminal device, and the
notification message includes information to be used by the network device for distinguishing a
receiving beam group to which the receiving beam matched with the each transmitting beam
belongs and distinguishing the receiving beam matched with the transmitting beam in the

receiving beam group.

In 320, the network device determines a beam group to which the receiving beam matched
with the each transmitting beam belongs, and determines the receiving beam matched with the

each transmitting beam according to the notification message.

Optionally, the notification message carries identification information of the receiving
beam matched with the each transmitting beam, and the identification information of each

receiving beam carried by the notification message is different from identification information of

14
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other receiving beams included in the at least two receiving beam groups.

Then, the network device may determine the beam group to which the receiving beam
matched with the each transmitting beam belongs, and determine the receiving beam matched
with the each transmitting beam according to the identification information of the receiving beam
matched with the each transmitting beam and preset information. Herein the preset information
is used for indicating receiving beams included in the at least two receiving beam groups. The
network device may determine multiple target transmitting beams from the multiple transmitting
beams according to the beam group to which the receiving beam matched with the each

transmitting beam belongs and the receiving beam matched with the each transmitting beam.

Optionally, the terminal device may report receiving beams included in each of the at least
two receiving beam groups to the network device, so that the network device may preset

information.

Optionally, the notification message carries identification information of the receiving
beam group to which the receiving beam matched with the each transmitting beam belongs, and
identification information of the receiving beam matched with the each transmitting beam in the

receiving beam group to which the receiving beam belongs.

Then, the network device may determine the beam group to which the receiving beam
matched with the each transmitting beam belongs and determine the receiving beam matched
with the each transmitting beam according to the identification information of the receiving beam
group to which the receiving beam matched with the each transmitting beam belongs and the
identification information of the receiving beam matched with the each transmitting beam in the
receiving beam group to which the receiving beam belongs; and determine at least one target
receiving beam from the multiple transmitting beams according to the beam group to which the
receiving beam matched with the each transmitting beam belongs and the receiving beam

matched with the each transmitting beam.

In 330, multiple target transmitting beams are determined from the multiple transmitting
beams according to the beam group to which the receiving beam matched with the each

transmitting beam belongs and the receiving beam matched with the each transmitting beam.
Optionally, the notification message further carries a measurement result of measuring, by

15
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the terminal device, a downlink measurement signal transmitted by the each transmitting beam

by using the receiving beam matched with the each transmitting beam of the multiple transmitting

beams.

Optionally, the network device may further determine a target transmitting beam from
multiple transmitting beams according to at least one of a congestion situation of the each
transmitting beam, a data amount of downlink data to be transmitted, and a result for measuring
the downlink measurement signal by a beam pair consisted of the each transmitting beam and the

receiving beam matched with the each transmitting beam.

Optionally, the multiple target transmitting beams are matched with multiple receiving
beams, and different receiving beams in the multiple receiving beams belong to different
receiving beam groups, so that the network device transmits simultaneously downlink signals
through the multiple target transmitting beams, and the terminal device may simultaneously

receive downlink signals through the multiple receiving beams, thereby capable of achieving joint

transmission.

Optionally, the multiple transmitting beams include multiple first transmitting beams.
Herein, a receiving beam matched with the multiple first transmitting beams is a first receiving
beam; and the first receiving beam is one receiving beam included in one of the at least two
receiving beam groups. Therefore, the network device may simultaneously transmit downlink
signals through the multiple first transmitting beams, and the terminal device may simultaneously
receive downlink signals transmitted by the multiple first transmitting beams through the first

receiving beam, thereby also capable of achieving joint transmission.

Optionally, in the embodiment of the present application, the following implementation
may exist, that is, multiple target transmitting beams are matched with multiple receiving beams,

and at least two target transmitting beams are matched with one receiving beam.

Optionally, in the embodiment of the present application, the network device transmits
indication information to the terminal device, wherein the indication information is used for

indicating that the network device will simultaneously transmit the downlink signals to the

- terminal device by using the multiple target transmitting beams.

In 340, the network device simultaneously transmits downlink signals to the terminal device
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by using the multiple target transmitting beams, so that the terminal device may simultaneously
receive the downlink signals transmitted by the network device through the multiple target

transmitting beams.

Therefore, in the embodiment of the present application, the terminal device indicates the
selected multiple transmitting beams and the receiving beam matched with each transmitting
beam in the multiple transmitting beams and includes information to be used by the network
device for distinguishing a receiving beam group to which the receiving beam matched with the
each transmitting beam belongs and distinguishing the receiving beam matched with the
transmitting beam in the receiving beam group in the reported notification message. Thus, the
network device may not only determine the receiving beam matched with the each transmitting
beam, but also determine the receiving beam group to which the receiving beam matched with
the each transmitting beam belongs according to the notification message, and further may select
a more suitable transmitting beam for transmitting downlink signals to the terminal device in
combination with the information of the receiving beam matched with the transmitting beam to
obtain greater scheduling freedom. The problem of excessive overhead caused by reporting of

any possible combination of receiving beams may be avoided by grouping the receiving beams.

To understand the present application more clearly, the wireless communication method

according to the embodiment of the present application will be described below in combination

with FIG. 4.

The network device may transmit downlink signals to the terminal device through a
transmitting beam B1, a transmitting beam B2, and a transmitting beam B3 of a transmitting node
1, and may transmit downlink signals to the terminal device through a transmitting beam B4, a
transmitting beam BS5, and a transmitting beam B6 of a transmitting node 2. The terminal device
may include two receiving beam groups, namely, a receiving beam group bl and a receiving
beam group b2, wherein the receiving beam group bl may include receiving beams b1-1 and b1-

2, and the receiving beam group b2 may include receiving beams b2-1 and b2-2.

The network device may transmit downlink measurement signals to the terminal device
through the transmitting beam B1, the transmitting beam B2, the transmitting beam B3, the

transmitting beam B4, the transmitting beam B35, and the transmitting beam B6. The terminal
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device may measure the downlink signals transmitted by various transmitting beams to obtain a
measurement result by using the receiving beams bl-1, b1-2, b2-1, and b2-2. The terminal device

may select the transmitting beams according to the measurement result.

For example, the measurement result may be as follows, wherein, assuming the
measurement result is RSRP, unlisted beam pairs may be considered as the beam pairs with

particularly weak signals and may be ignored.

[Bl bl-1] -60dB [Bl bl2] -120dB
[B2 bl-1] -70dB [B2 bl-2] -120dB
[B3 bl-1] -100dB [B3 bl-2] -120dB
[B4 b2-1] -120dB [B4 b22] -100dB
[B5 b2-1] -120dB [B5 b2-2] -65dB
[B6 b2-1] -120dB [B6 b2-2] -75dB

If four transmitting beams will be reported, multiple beam pairs may be selected from the

above results, and the selected beam pairs and corresponding measurement results may be

reported.

Two specific reporting manners will be described below, but it should be understood that

the embodiments of the present application are not limited thereto.
In one implementation, a specific reporting manner may be as follows:
[Bl bl-1bl] -60dB
{B2 b1-1 bl] -70dB
[BS b2-2 b2] -65dB
[B6 b2-2 b2] -75dB

B1 and b2 may be labels of the receiving beam groups, bl-1 and b1-2 may be a sub-label
in the group b1 respectively, and b2-1 and b2-2 may be a sub-label in the group b2 respectively.
Herein labels of different receiving beams in a group are different, and labels of receiving beams

in different groups may be the same.

If the network device receives the above measurement report, the network device may learn
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the receiving beam matched with the transmitting beam and the beam group to which the matched
receiving beam belongs, that is, the network device may determine whether the receiving beams
matched with multiple transmitting beams belong to the same receiving beam, and when it is
determined that they do not belong to the same receiving beam, determine whether they belong

to the same receiving beam group.

Herein, the receiving beams matched with the transmitting beams selected by the terminal

device may belong to different receiving beam groups.

For example, the network device may learn that the receiving beams matched with the
transmitting beam B1 and the transmitting beam B6 belong to different receiving beam groups,

and then may select B1 and B6 to simultaneously transmit downlink signals to the terminal device.

Or, the network device may learn that the receiving beams matched with the transmitting
beam B2 and the transmitting beam BS belong to different receiving beam groups, and then may

select the transmitting beams B2 and BS to simultaneously transmit downlink signals to the

terminal device.

Or, the network device may learn that the receiving beams matched with the transmitting
beam B2 and the transmitting beam B6 belong to different receiving beam groups, and then may
select the transmitting beams B2 and B6 to simultaneously transmit downlink signals to the

terminal device.

Herein, the receiving beams matched with at least two transmitting beams selected by the

terminal device may be the same receiving beam of the same receiving beam group.

For example, the network device may learn that the receiving beams matched with the
transmitting beam B1 and the transmitting beam B2 belong to the same receiving beam of the

same receiving beam group, and then may select B1 and B2 to simultaneously transmit downlink

signals to the terminal device.

For example, the network device may learn that the receiving beams matched with the
transmitting beam BS5 and the transmitting beam B6 belong to the same receiving beam of the
same receiving beam group, and then may select BS and B6 to simultaneously transmit downlink

signals to the terminal device.
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In another implementation, the network device may preset receiving beams included in each

receiving beam group. The specific reporting manner may be as follows:

[B1bl-1] - 60 dB
[B2 bl-1] -70 dB
[B5 b2-2] -65dB
[B6 b2-2] -75dB

Identification information of bl-1, b1-2, b2-1, and b2-2 is different from each other.

If the network device receives the above measurement report, in combination with the preset
information, the network device may learn the receiving beams matched with the transmitting
beams and the beam groups to which the matched receiving beams belong, that is, the network
device may determine whether the receiving beams matched with multiple transmitting beams
belong to the same receiving beam, and when it is determined that they do not belong to the same

receiving beam, determine whether they belong to the same receiving beam group.

Herein, the receiving beams matched with the transmitting beams selected by the terminal

device may belong to different receiving beam groups.

For example, the network device may learn that the receiving beams matched with the
transmitting beam B1 and the transmitting beam B6 belong to different beam groups, and then

may select B1 and B6 to simultaneously transmit downlink signals to the terminal device.

Or, the network device may learn that the receiving beams matched with the transmitting
beam B2 and the transmitting beam BS5 belong to different beam groups, and then may select the

transmitting beams B2 and BS5 to simultaneously transmit downlink signals to the terminal device.

Or, the network device may learn that the receiving beams matched with the transmitting
beam B2 and the transmitting beam B6 belong to different beam groups, and then may select the

transmitting beams B2 and B6 to simultaneously transmit downlink signals to the terminal device.

Herein, the receiving beams matched with transmitting beams selected by the terminal

device may be the same receiving beam of the same receiving beam group.

For example, the network device may learn that the receiving beams matched with the

transmitting beam B1 and the transmitting beam B2 belong to the same receiving beam of the
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same receiving beam group, and then may select B1 and B2 to simultaneously transmit downlink

signals to the terminal device.

For example, the network device may learn that the receiving beams matched with the
transmitting beam B5 and the transmitting beam B6 belong to the same receiving beam of the
same receiving beam group, and then may select B5 and B6 to simultaneously transmit downlink

signals to the terminal device.

Therefore, in the embodiments of the present application, the terminal device indicates the
selected multiple transmitting beams and the receiving beam matched with each transmitting
beam in the multiple transmitting beams and includes information to be used by the network
device for distinguishing a receiving beam group to which the receiving beam matched with the
each transmitting beam belongs and distinguishing the receiving beam matched with the
transmitting beam in the receiving beam group in the reported notification message. Thus, the
network device may not only determine the receiving beam matched with the each transmitting
beam, but also determine the receiving beam group to which the receiving beam matched with
the each transmitting beam belongs according to the notification message, and further may select
a more suitable transmitting beam for transmitting downlink signals to the terminal device in
combination with the information of the receiving beam matched with the transmitting beam to
obtain a greater scheduling freedom. The problem of excessive overhead caused by reporting of

any possible combination of receiving beams may be avoided by grouping the receiving beams.

FIG. 5 is a schematic block diagram of a terminal device 400 according to an embodiment
of the present application. As shown in FIG. 5, the terminal device 400 includes a processing unit

410 and a transceiving unit 420.

The processing unit 410 is used for determining multiple transmitting beams from
transmitting beams of a network device, and determining a receiving beam matched with each
transmitting beam of the multiple transmitting beams in at least two receiving beam groups of the

terminal device.

The transceiving unit 420 is used for transmitting a notification message to the network
device, wherein the notification message is used for indicating multiple transmitting beams and

the receiving beam matched with the each transmitting beam, and includes information to be used
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by the network device for distinguishing a receiving beam group to which the receiving beam
matched with the each transmitting beam belongs and distinguishing the receiving beam matched

with the transmitting beam in the receiving beam group.

Optionally, in the at least two receiving beam groups, different receiving beam groups

correspond to different antenna panels of the terminal device.

Optionally, the notification message carries identification information of the receiving
beam matched with the each transmitting beam, and the identification information of each
receiving beam carried by the notification message is different from identification information of
other receiving beams included in the at least two receiving beam groups, to be used by the
network device for distinguishing the receiving beam group to which the receiving beam matched
with the each transmitting beam belongs and distinguishing the receiving beam matched with the

transmitting beam in the receiving beam group.

Optionally, the notification message carries identification information of the receiving
beam group to which the receiving beam matched with the each transmitting beam belongs, and
identification information of the receiving beam matched with the each transmitting beam in the
receiving beam group to which the receiving beam belongs, to be used by the network device for
distinguishing the receiving beam group to which the receiving beam matched with the each
transmitting beam belongs and distinguishing the receiving beam matched with the transmitting

beam in the receiving beam group.

Optionally, multiple transmitting beams includes multiple first transmitting beams, a
receiving beam matched by the multiple first transmitting beams is a first receiving beam, and
the first receiving beam is one receiving beam included in one of the at least two receiving beam

groups.

The transceiving unit 420 is further used for: receiving downlink signals simultaneously
transmitted by the network device through the multiple first transmitting beams, by using the first

receiving beam.

Optionally, the transceiving unit 420 is further used for: receiving first indication
information, wherein the first indication information is used for indicating that the network device

will simultaneously transmit the downlink signals to the terminal device by using the multiple
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first transmitting beams.

Optionally, the receiving beams matched with the multiple transmitting beams are multiple
receiving beams, and different receiving beams in the multiple receiving beams belong to

different receiving beam groups.

The transceiving unit 420 is further used for: receiving simultaneously downlink signals
simultaneously transmitted by the network device through the multiple transmitting beams, by

using the multiple receiving beams.

Optionally, the transceiving unit 420 is further used for: receiving second indication
information, wherein the second indication information is used for indicating that the network
device will simultaneously transmit the downlink signals to the terminal device by using the

multiple transmitting beams.

Optionally, the processing unit 410 is further used for: measuring downlink signals
transmitted by at least part of the transmitting beams of the network device by using at least part
of receiving beams of each of the at least two receiving beam groups to obtain a measurement
result; and determining the multiple transmitting beams and the receiving beam matched with the
each transmitting beam of the multiple transmitting beams in the at least two receiving beam

groups according to the measurement result.

Optionally, the notification message further carries a measurement result of measuring, by
the terminal device, a downlink measurement signal transmitted by the each transmitting beam
by using the receiving beam matched with the each transmitting beam of the multiple transmitting

beams.

It should be understood that the terminal device 400 may correspond to the terminal device
in the method 200, and may implement corresponding functions implemented the terminal device

in the method 200. For the sake of brevity, those will not be repeated here.

FIG. 6 is a schematic block diagram of a network device 500 according to an embodiment
of the present application. As shown in FIG. 6, the network device 500 includes a transceiving

unit 510 and a processing unit 520.

The transceiving unit 510 is used for receiving a notification message transmitted by a
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terminal device, wherein the notification message is used for indicating multiple transmitting
beams of the network device and a receiving beam matched with each transmitting beam of the
multiple transmitting beams in at least two receiving beam groups of the terminal device, and the
notification message includes information to be used by the network device for distinguishing a
receiving beam group to which the receiving beam matched with the each transmitting beam
belongs and distinguishing the receiving beam matched with the transmitting beam in the

receiving beam group.

The processing unit 520 is used for determining the receiving beam matched with the each
transmitting beam and determining the beam group to which the receiving beam matched with
the each transmitting beam belongs according to the notification message; and determining
multiple target transmitting beams from the multiple transmitting beams according to the
receiving beam matched with the each transmitting beam and the beam group to which the

receiving beam matched with the each transmitting beam belong.

The transceiving unit 510 is further used for transmitting simultaneously downlink signals

to the terminal device by using the multiple target transmitting beams.

Optionally, different receiving beam groups of the terminal device correspond to different

antenna panels of the terminal device.

Optionally, the notification message carries identification information of the receiving
beam matched with the each transmitting beam, and the identification information of each
receiving beam carried by the notification message is different from identification information of

other receiving beams included in the at least two receiving beam groups.

The processing unit 520 is further used for: determining the receiving beam matched with
the each transmitting beam and determining the beam group to which the receiving beam matched
with the each transmitting beam belongs according to the identification information of the
receiving beam matched with the each transmitting beam and preset information, wherein the

preset information is used for indicating receiving beams included in the at least two receiving

beam groups.

Optionally, the notification message carries identification information of the receiving

beam group to which the receiving beam matched with the each transmitting beam belongs, and
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identification information of the receiving beam matched with the each transmitting beam in the

receiving beam group to which the receiving beam belongs.

The processing unit 520 is further used for: determining the receiving beam matched with
the each transmitting beam and determining the beam group to which the receiving beam matched
with the each transmitting beam belongs according to the identification information of the
receiving beam group to which the receiving beam matched with the each transmitting beam
belongs and the identification information of the receiving beam matchéd with the each

transmitting beam in the receiving beam group to which the receiving beam belongs.

Optionally, the multiple target transmitting beams are matched with multiple receiving
beams, and different receiving beams in the multiple receiving beams belong to different

receiving beam groups.

Optionally, the multiple transmitting beams include multiple first transmitting beams, a
receiving beam matched with the multiple first transmitting beams is a first receiving beam, and
the first receiving beam is one receiving beam included in one of the at least two receiving beam

groups.

Optionally, the transceiving unit 510 is further used for: transmitting indication information
to the terminal device, wherein the indication information is used for indicating that the network
device will simultaneously transmit the downlink signals to the terminal device by using the

multiple target transmitting beams.

Optionally, the notification message further carries a measurement result of measuring, by
the terminal device, a downlink measurement signal transmitted by the each transmitting beam
by using the receiving beam matched with the each transmitting beam of the multiple transmitting

beams.

It should be understood that the network device 500 may correspond to the network device
in the method 300, and may implement corresponding functions implemented the network device

in the method 300. For the sake of brevity, those will not be repeated here.

FIG. 7 is a schematic structural diagram of a system chip 600 according to an embodiment
of the present application. The system chip 600 of FIG. 7 includes an input interface 601, an
output interface 602, a processor 603, and a memory 604. The input interface 601, the output
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interface 602, the processor 603, and the memory 604 are connected through internal

communication connection lines. The processor 603 is used for executing codes in the memory

604.

Optionally, when the codes are executed, the processor 603 implements the method
implemented by the terminal device in the method 200 shown in FIG. 2. For sake of conciseness,

it will not be repeated here.

Optionally, when the codes are executed, the processor 603 implements the method
implemented by the network device in the method 300 shown in FIG. 3. For sake of conciseness,

it will not be repeated here.

FIG. 8 is a schematic block diagram of a communication device 700 according to an
embodiment of the present application. As shown in FIG. 8, the communication device 700
includes a processor 710 and a memory 720. The memory 720 may store program codes, and the

processor 710 may execute the program codes stored in the memory 720.

Optionally, as shown in FIG. 8, the communication device 700 may include a transceiver

730, and the processor 710 may control the transceiver 730 to communicate externally.

Optionally, the processor 710 may invoke the program codes stored in the memory 720 to
perform corresponding operations of the terminal device in the method 200 shown in FIG. 2,

which will not be described here repeatedly for brevity.

Optionally, the processor 710 may invoke the program codes stored in the memory 720 to
perform corresponding operations of the network device in the method 300 shown in FIG. 3,

which will not be described here repeatedly for brevity.

Those of ordinary skill in the art will recognize that various exemplary units and algorithm
acts described in connection with the embodiments disclosed herein can be implemented in
electronic hardware, or a combination of computer software and electronic hardware. Whether
these functions are implemented in hardware or software depends on a specific application and
design constraint of the technical solutions. Skilled in the art may use different methods to realize
the described functions for each specific application, but such realization should not be

considered to be beyond the scope of the present application.
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Those skilled in the art may clearly understand that for convenience and conciseness of
description, the specific working processes of the systems, apparatuses and units described above
may refer to the corresponding processes in the aforementioned method embodiments, and details

are not described herein again.

In several embodiments provided by the present application, it should be understood that
the disclosed systems, apparatuses and methods may be implemented in other ways. The
apparatus embodiments described above are only illustrative, for example, the division of the
units is only a logical function division, and there may be other division manners in actual
realization. For example, multiple units or components may be combined or integrated into
another system, or some features may be ignored or not executed. On the other hand, the mutual
coupling or direct coupling or communication connection shown or discussed may be indirect
coupling or communication connection through some interfaces, apparatuses or units, and may

be in electrical, mechanical or other forms.

The units described as separated components may or may not be physically separated, and
the component shown as a unit may or may not be a physical unit, i.e., it may be located in one
place or may be allocated over multiple network units. Some or all of the units may be selected

according to practical needs to achieve a purpose of the embodiments.

In addition, various functional units in various embodiments of the present application may
be integrated in one processing unit, or various units may be physically present separately, or two

or more units may be integrated in one unit.

The function may be stored in a computer readable storage medium if implemented in a
form of software functional unit and sold or used as a separate product. Based on this
understanding, the technical solutions of the embodiments of the present application, in essence,
or the part contributing to the related art, or the part of the technical solution, may be embodied
in the form of a software product stored in a storage medium, including several instructions for
causing a computer device (which may be a personal computer, a server, or a network device,
etc.) to perform all or part of the acts of the methods described in various embodiments of the
present application. The aforementioned storage medium include U disk, mobile hard disk, read-

only memory (ROM), random access memory (RAM), magnetic disk or optical disk, and other
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medium capable of storing program codes.

The foregoing are merely exemplary embodiments of the present application, but the
protection scope of the present application is not limited thereto. Any person skilled in the art can
easily conceive variations or substitutions within the technical scope disclosed by the present
application, which should be included within the protection scope of the present application.

Therefore, the protection scope of the present application should be subject to the protection

scope of the claims.
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What 1s claimed is:
1. A wireless communication method, comprising:

determining, by a terminal device, a plurality of transmitting beams from transmitting
beams of a network device, and determining a receiving beam matched with each transmitting
beam of the plurality of transmitting beams in at least two receiving beam groups of the

terminal device; and

transmitting, by the terminal device, a notification message to the network device,
wherein the notification message is used for indicating the plurality of transmitting beams and
the receiving beam matched with the each transmitting beam, and comprises information to
be used by the network device for distinguishing a receiving beam group to which the
receiving beam matched with the each transmitting beam belongs and distinguishing the
receiving beam matched with the transmitting beam in the receiving beam group; wherein
determining, by the terminal device, the plurality of transmitting beams from the transmitting
beams of the network device, and determining, by the terminal device, the receiving beam
matched with the each transmitting beam of the plurality of transmitting beams in the at least

two receiving beam groups of the terminal device, comprises:

measuring, by the terminal device, downlink measurement signals transmitted by at least
part of the transmitting beams of the network device by using at least part of receiving beams

of each of the at least two receiving beam groups to obtain a measurement result; and

determining, by the terminal device, the plurality of transmitting beams and the receiving
beam matched with the each transmitting beam of the plurality of transmitting beams in the at

least two receiving beam groups according to the measurement result,

wherein the terminal device randomly selects the plurality of transmitting beams from

beams whose beam quality exceeds a threshold.

2. The method according to claim 1, wherein in the at least two receiving beam groups,

different receiving beam groups correspond to different antenna panels of the terminal device.

3. The method according to claim 1 or 2, wherein the notification message carries

identification information of the receiving beam matched with the each transmitting beam,
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and the identification information of each receiving beam carried by the notification message
is different from identification information of other receiving beams included in the at least
two receiving beam groups, to be used by the network device for distinguishing the receiving
beam group to which the receiving beam matched with the each transmitting beam belongs
and distinguishing the receiving beam matched with the transmitting beam in the receiving

beam group.

4. The method according to claim 1 or 2, wherein the notification message carries
identification information of the receiving beam group to which the receiving beam matched
with the each transmitting beam belongs, and identification information of the receiving beam
matched with the each transmitting beam in the receiving beam group to which the receiving
beam belongs, to be used by the network device for distinguishing the receiving beam group
to which the receiving beam matched with the each transmitting beam belongs and
distinguishing the receiving beam matched with the transmitting beam in the receiving beam
group.

5. The method according to any one of claims 1 to 4, wherein the plurality of transmitting
beams comprise a plurality of first transmitting beams, a receiving beam matched with the
plurality of first transmitting beams is a first receiving beam, and the first receiving beam is

one receiving beam included in one of the at least two receiving beam groups;
the method further comprises:

receiving, by the terminal device, downlink signals simultancously transmitted by the
network device through the plurality of first transmitting beams, by using the first receiving

beam.

6. The method according to claim 5, wherein before receiving the downlink signals
simultaneously transmitted by the network device through the plurality of first transmitting

beams, by using the first receiving beam, the method further comprises:

receiving, by the terminal device, first indication information, wherein the first
indication information is used for indicating that the network device will simultaneously
transmit the downlink signals to the terminal device by using the plurality of first transmitting

beams.
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7. The method according to any one of claims 1 to 6, wherein receiving beams matched
with the plurality of transmitting beams are a plurality of receiving beams, and different

receiving beams in the plurality of receiving beams belong to different receiving beam groups;
the method further comprises:

receiving simultancously, by the terminal device, downlink signals simultancously
transmitted by the network device through the plurality of transmitting beams, by using the

plurality of receiving beams.

8. The method according to claim 7, wherein before receiving simultancously the
downlink signals simultaneously transmitted by the network device through the plurality of

transmitting beams, by using the plurality of receiving beams, the method further comprises:

receiving, by the terminal device, second indication information, wherein the second
indication information is used for indicating that the network device will simultancously
transmit the downlink signals to the terminal device by using the plurality of transmitting

beams.

9. The method according to claim 1, wherein the notification message further carries a
measurement result of measuring, by the terminal device, a downlink measurement signal
transmitted by the each transmitting beam by using the receiving beam matched with the each

transmitting beam of the plurality of transmitting beams.
10. A wireless communication method, comprising:

receiving, by a network device, a notification message transmitted by a terminal device,
wherein the notification message is used for indicating a plurality of transmitting beams of the
network device and a receiving beam matched with each transmitting beam of the plurality of
transmitting beams in at least two receiving beam groups of the terminal device, and the
notification message comprises information to be used by the network device for
distinguishing a receiving beam group to which the receiving beam matched with the each
transmitting beam belongs and distinguishing the receiving beam matched with the

transmitting beam in the receiving beam group;

determining, by the network device, the receiving beam matched with the each
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transmitting beam and determining a receiving beam group to which the receiving beam

matched with the each transmitting beam belongs according to the notification message;

determining, by the network device, a plurality of target transmitting beams from the
plurality of transmitting beams according to the receiving beam matched with the each
transmitting beam and the receiving beam group to which the receiving beam matched with

the each transmitting beam belongs; and

transmitting simultaneously, by the network device, downlink signals to the terminal
device by using the plurality of target transmitting beams; wherein the notification message
further carrics a measurement result of measuring, by the terminal device, a downlink
measurement signal transmitted by the each transmitting beam by using the receiving beam

matched with the each transmitting beam of the plurality of transmitting beams,

wherein the network device determines a target transmitting beam from the plurality of
transmitting beams according to a congestion situation of the each transmitting beam, a data
amount of downlink data to be transmitted, and a measurement result for measuring the
downlink measurement signal transmitted by the each transmitting beam by a beam pair
consisted of the each transmitting beam and the receiving beam matched with the each

transmitting beam.

11. The method according to claim 10, wherein different receiving beam groups of the

terminal device correspond to different antenna panels of the terminal device.

12. The method according to claim 10 or 11, wherein the notification message carries
identification information of the receiving beam matched with the each transmitting beam,
and the identification information of each receiving beam carried by the notification message
is different from identification information of other receiving beams included in the at least

two receiving beam groups;

determining, by the network device, the receiving beam matched with the each
transmitting beam and determining the receiving beam group to which the receiving beam
matched with the each transmitting beam belongs according to the notification message

comprises:
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determining, by the network device, the receiving beam matched with the each
transmitting beam and determining the receiving beam group to which the receiving beam
matched with the each transmitting beam belongs according to the identification information
of the receiving beam matched with the cach transmitting beam and preset information,
wherein the preset information is used for indicating receiving beams included in the at least

two receiving beam groups.

13. The method according to claim 10 or 11, wherein the notification message carries
identification information of the receiving beam group to which the receiving beam matched
with the each transmitting beam belongs, and identification information of the recciving beam
matched with the each transmitting beam in the receiving beam group to which the receiving

beam belongs;

determining, by the network device, the receiving beam matched with the each
transmitting beam and determining the receiving beam group to which the receiving beam
matched with the each transmitting beam belongs according to the notification message;

comprises:

determining, by the network device, the receiving beam matched with the each
transmitting beam and determining the receiving beam group to which the receiving beam
matched with the each transmitting beam belongs according to the identification information
of the receiving beam group to which the receiving beam matched with the each transmitting
beam belongs and the identification information of the receiving beam matched with the each

transmitting beam in the receiving beam group to which the receiving beam belongs.

14. The method according to any one of claims 10 to 13, wherein the plurality of target
transmitting beams are matched with a plurality of receiving beams, and different receiving

beams in the plurality of receiving beams belong to different receiving beam groups.

15. The method according to any one of claims 10 to 14, wherein the plurality of
transmitting beams comprise a plurality of first transmitting beams, a receiving beam matched
with the plurality of first transmitting beams is a first receiving beam, and the first receiving

beam is one receiving beam included in one of the at least two receiving beam groups.

16. The method according to any one of claims 10 to 15, wherein the method further
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comprises:

transmitting, by the network device, indication information to the terminal device,
wherein the indication information is used for indicating that the network device will
simultaneously transmit the downlink signals to the terminal device by using the plurality of

target transmitting beams.
17. A terminal device comprising a processing unit and a transceiving unit; wherein,

the processing unit is used for determining a plurality of transmitting beams from
transmitting beams of a network device, and determining a recetving beam matched with each
transmitting beam of the plurality of transmitting beams in at least two receiving beam groups

of the terminal device;

the transceiving unit is used for transmitting a notification message to the network device,
wherein the notification message is used for indicating the plurality of transmitting beams and
the receiving beam matched with the each transmitting beam, and comprises information to
be used by the network device for distinguishing a receiving beam group to which the
receiving beam matched with the each transmitting beam belongs and distinguishing the
receiving beam matched with the transmitting beam in the receiving beam group; wherein the

processing unit is further used for:

measuring downlink measurement signals transmitted by at least part of the transmitting
beams of the network device by using at least part of recetving beams of each of the at Ieast

two receiving beam groups to obtain a measurement result; and

determining the plurality of transmitting beams and the receiving beam matched with
the cach transmitting beam of the plurality of transmitting beams in the at least two receiving

beam groups according to the measurement result,

wherein the processing unit randomly selects the plurality of transmitting beams from

beams whose beam quality exceeds a threshold.

18. The terminal device according to claim 17, wherein in the at least two receiving
beam groups, different receiving beam groups correspond to different antenna panels of the

terminal device.
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19. The terminal device according to claim 17 or 18, wherein the notification message
carries identification information of the receiving beam matched with the each transmitting
beam, and the identification information of each receiving beam carried by the notification
message is different from identification information of other receiving beams included in the
at least two receiving beam groups, to be used by the network device for distinguishing the
receiving beam group to which the receiving beam matched with the each transmitting beam
belongs and distinguishing the receiving beam matched with the transmitting beam in the
receiving beam group.

20. The terminal device according to claim 17 or 18, wherein the notification message
carries identification information of the receiving beam group to which the receiving beam
matched with the each transmitting beam belongs, and identification information of the
receiving beam matched with the each transmitting beam in the receiving beam group to which
the receiving beam belongs, to be used by the network device for distinguishing the receiving
beam group to which the receiving beam matched with the each transmitting beam belongs
and distinguishing the receiving beam matched with the transmitting beam in the receiving

beam group.

21. The terminal device according to any one of claims 17 to 20, wherein the plurality
of transmitting beams comprise a plurality of first transmitting beams, a receiving beam
matched with the plurality of first transmitting beams is a first receiving beam, and the first

receiving beam is one receiving beam included in one of the at least two receiving beam
£roups;
the transcciving unit is further uscd for:

receiving downlink signals simultaneously transmitted by the network device through

the plurality of first transmitting beams, by using the first receiving beam.

22. The terminal device according to claim 21, wherein the transceiving unit is further

used for:

receiving first indication information, wherein the first indication information is used for
indicating that the network device will simultaneously transmit the downlink signals to the

terminal device by using the plurality of first transmitting beams.
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23. The terminal device according to any one of claims 17 to 22, wherein receiving
beams matched with the plurality of transmitting beams are a plurality of receiving beams,
and different receiving beams in the plurality of receiving beams belong to different receiving

beam groups;
the transceiving unit is further used for:

receiving simultancously downlink signals simultancously transmitted by the network

device through the plurality of transmitting beams, by using the plurality of receiving beams.

24. The terminal device according to claim 23, wherein the transceiving unit is further

used for:

receiving second indication information, wherein the second indication information is
used for indicating that the network device will simultaneously transmit the downlink signals

to the terminal device by using the plurality of transmitting beams.

25. The terminal device according to claim 17, wherein the notification message further
carries a measurement result of measuring, by the terminal device, a downlink measurement
signal transmitted by the each transmitting beam by using the receiving beam matched with

the cach transmitting beam of the plurality of transmitting beams.
26. A network device comprising a transceiving unit and a processing unit; wherein,

the transceiving unit is used for receiving a notification message transmitted by a
terminal device, wherein the notification message is used for indicating a plurality of
transmitting beams of the network device and a receiving beam matched with each
transmitting beam of the plurality of transmitting beams in at least two receiving beam groups
of the terminal device, and the notification message comprises information to be used by the
network device for distinguishing a receiving beam group to which the receiving beam
matched with the each transmitting beam belongs and distinguishing the receiving beam

matched with the transmitting beam in the receiving beam group;

the processing unit is used for determining the receiving beam matched with the each
transmitting beam and determining a receiving beam group to which the receiving beam

matched with the cach transmitting beam belongs according to the notification message; and
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determining a plurality of target transmitting beams from the plurality of transmitting beams
according to the receiving beam matched with the each transmitting beam and the receiving

beam group to which the receiving beam matched with the each transmitting beam belongs;

the transceiving unit is further used for transmitting simultaneously downlink signals to
the terminal device by using the plurality of target transmitting beams; wherein the notification
message further carries a measurement result of measuring, by the terminal device, a downlink
measurement signal transmitted by the each transmitting beam by using the receiving beam

matched with the each transmitting beam of the plurality of transmitting beams,

wherein the processing unit determines a target transmitting beam from the plurality of
transmitting beams according to a congestion situation of the each transmitting beam, a data
amount of downlink data to be transmitted, and a measurement result for measuring the
downlink measurement signal transmitted by the each transmitting beam by a beam pair
consisted of the cach transmitting beam and the receiving beam matched with the each

transmitting beam.

27. The network device according to claim 26, wherein different receiving beam groups

of the terminal device correspond to different antenna panels of the terminal device.

28. The network device according to claim 26 or 27, wherein the notification message
carries identification information of the receiving beam matched with the each transmitting
beam, and the identification information of cach receiving beam carried by the notification
message is different from identification information of other receiving beams included in the

at least two receiving beam groups;
the processing unit is further used for:

determining the receiving beam matched with the each transmitting beam and
determining the receiving beam group to which the receiving beam matched with the each
transmitting beam belongs according to the identification information of the receiving beam
matched with the ecach transmitting beam and preset information, whercin the preset

information is used for indicating receiving beams included in the at [east two receiving beam

groups.
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29. The network device according to claim 26 or 27, wherein the notification message
carries identification information of the receiving beam group to which the receiving beam
matched with the each transmitting beam belongs, and identification information of the
receiving beam matched with the each transmitting beam in the receiving beam group to which

the receiving beam belongs;
the processing unit is further used for:

determining the receiving beam matched with the each transmitting beam and
dctermining the receiving beam group to which the recciving beam matched with the cach
transmitting beam belongs according to the identification information of the receiving beam
group to which the receiving beam matched with the each transmitting beam belongs and the
identification information of the receiving beam matched with the each transmitting beam in

the receiving beam group to which the receiving beam belongs.

30. The network device according to any one of claims 26 to 29, wherein the plurality
of target transmitting beams arc matched with a plurality of receiving beams, and different
receiving beams in the plurality of receiving beams belong to different receiving beam groups.

31. The network device according to any one of claims 26 to 30, wherein the plurality
of transmitting beams comprise a plurality of first transmitting beams, a receiving beam
matched with the plurality of first transmitting beams is a first receiving beam, and the first
receiving beam is one receiving beam included in one of the at least two receiving beam
groups.

32. The network device according to any one of claims 26 to 31, wherein the processing
unit is further used for:

transmitting indication information to the terminal device, wherein the indication
information is used for indicating that the network device will simultancously transmit the

downlink signals to the terminal device by using the plurality of target transmitting beams.
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