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WIRELESS COMMUNICATION METHOD, TERMINAL DEVICE
AND TRANSMITTING AND RECEIVING NODES

TECHNICAL FIELD

The embodiments of the disclosure relate to the field of communication, and
more particularly to a method for wireless communication, a terminal device and a

transmission and reception point.

BACKGROUND

In current discussions about new radio (NR) or 5G (5th Generation), a terminal
device may receive multiple physical downlink control channels (PDCCHs), and each
PDCCH indicates related information on corresponding data. Similarly, the terminal
device is required to detect the multiple PDCCHs at the same time, which results in

high complexity.

SUMMARY

In view of this, a method for wireless communication, a terminal device and a
transmission and reception point are provided according to the embodiments of the
disclosure, which are favorable for reducing complexity in detecting a PDCCH by the
terminal device.

In a first aspect, a method for wireless communication is provided, which
includes operations as follows: a terminal device receives first downlink control
information in a first time-domain scheduling unit; and the terminal device acquires
information about second downlink control information to be detected in the first
time-domain scheduling unit according to the first downlink control information.

The information about the second downlink control information is acquired
according to the first downlink control information, which is favorable for reducing
complexity in detecting a PDCCH by the terminal device.

Optionally, in the embodiments of the disclosure, a network device may

1



10

15

20

25

30

associate each piece of downlink control information with other downlink control
information. A format size of the downlink control information may be mapped to the
number of pieces of subsequent downlink control information. After receiving the
downlink control information, the terminal device may acquire the number of pieces
of the subsequent downlink control information according to the format size of the
downlink control information. All of the downlink control information to be sent by
the network device may also be set to have the same format. After detecting the first
downlink control information, the terminal device may detect the second downlink
control information according to the format of the first downlink control information.

In a possible implementation, the first downlink control information may
contain the information about the second downlink control information, and the
operation that the terminal device acquires the information about the second downlink
control information to be detected in the first time-domain scheduling unit according
to the first downlink control information may include an operation that the terminal
device acquires the information about the second downlink control information from
the first downlink control information.

In a possible implementation, the method may further include an operation
that the terminal device detects the second downlink control information in the first
time-domain scheduling unit according to the information about the second downlink
control information.

In a possible implementation, the information about the second downlink
control information may include at least one of a search space of the second downlink
control information, an aggregation level of the second downlink control information,
a resource position of the second downlink control information, a size of the second
downlink control information, a format of the second downlink control information,
beam information for receiving and/or sending the second downlink control
information or quasi-co-location information of the second downlink control
information.

In a possible implementation, the method may further include operations as
follows. The terminal device determines the number N of pieces of the second
downlink control information according to the information about the second downlink
control information, with N being an integer, N<(M-1), M being the number of pieces

of downlink control information pre-configured by a network device for the terminal
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device, and M being a positive integer. If N is a positive integer, the terminal device
learns that N pieces of second downlink control information exist in the first time-
domain scheduling unit; or if N is 0, the terminal device learns that no second
downlink control information exists in the first time-domain scheduling unit.

In a case that the number of pieces of downlink control information sent to the
terminal device by the network device is smaller than the number of pieces of the
downlink control information configured by the network device, complexity in blind
detection of the terminal device can be reduced, and power consumption of the
terminal device can also be reduced.

In a possible implementation, the information about the second downlink
control information may be the number N of pieces of the second downlink control
information, or the number (N+1) of pieces of downlink control information sent by a
transmission and reception point. The downlink control information sent by the
transmission and reception point includes the first downlink control information and
the second downlink control information.

In a possible implementation, the method may further include operations as
follows. The terminal device receives instruction information sent by the network
device. The instruction information is used to instruct the terminal device to receive
multiple pieces of downlink control information in the first time-domain scheduling
unit.

In a possible implementation, the first downlink control information and the
second downlink control information may be sent by different transmission and
reception points.

In a second aspect, a method for wireless communication is provided, which
includes an operation as follows: a first transmission and reception point sends first
downlink control information to a terminal device in a first time-domain scheduling
unit. The first downlink control information contains information about second
downlink control information to be detected by the terminal device in the first time-
domain scheduling unit, and the second downlink control information is used to
indicate a downlink resource allocated for second downlink data.

In a possible implementation, the information about the second downlink
control information may include at least one of a search space of the second downlink

control information, an aggregation level of the second downlink control information,
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a resource position of the second downlink control information, a size of the second
downlink control information, a format of the second downlink control information,
beam information for receiving and/or sending the second downlink control
information or quasi-co-location information of the second downlink control
information.

In a possible implementation, the information about the second downlink
control information may be the number N of pieces of the second downlink control
information, or the number (N+1) of downlink control information sent by at least one
transmission and reception point. The at least one transmission and reception point
includes the first transmission and reception point, with N being an integer, N<(M-1),
M being the number of pieces of downlink control information pre-configured by a
network device for the terminal device and M being a positive integer.

In a possible implementation, the second downlink control information may be
sent by a second transmission and reception point.

In a third aspect, a terminal device is provided, which is configured to execute
the method in the first aspect or any possible implementation of the first aspect.
Specifically, the terminal device includes units configured to execute the method in
the first aspect or any possible implementation of the first aspect.

In a fourth aspect, a transmission and reception point is provided, which is
configured to execute the method in the second aspect or any possible implementation
of the second aspect. Specifically, the transmission and reception point includes units
configured to execute the method in the second aspect or any possible implementation
of the second aspect.

In a fifth aspect, a terminal device is provided, which includes a memory, a
processor, an input interface and an output interface. The memory, the processor, the
input interface and the output interface are connected through a bus system. The
memory is configured to store an instruction. The processor is configured to execute
the instruction stored in the memory to execute the method in the first aspect or any
possible implementation of the first aspect.

In a sixth aspect, a transmission and reception point is provided, which
includes a memory, a processor, an input interface and an output interface. The
memory, the processor, the input interface and the output interface are connected

through a bus system. The memory is configured to store an instruction. The
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processor is configured to execute the instruction stored in the memory to execute the
method in the second aspect or any possible implementation of the second aspect.

In a seventh aspect, a computer storage medium is provided, which is
configured to store a computer software instruction for executing the method in the
first aspect or any possible implementation of the first aspect or the method in the
second aspect or any possible implementation of the second aspect, and the computer
software instruction includes a program designed to execute the above aspects.

These aspects or other aspects of the disclosure will become clear and easy to

understand through the following descriptions about the embodiments.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic diagram showing an application scenario according to an
embodiment of the disclosure.

FIG. 2 is a schematic block diagram of a method for wireless communication
according to an embodiment of the disclosure.

FIG. 3 is another schematic block diagram of a method for wireless
communication according to an embodiment of the disclosure.

FIG. 4 is a schematic block diagram of a terminal device according to an
embodiment of the disclosure.

FIG. 5 is a schematic block diagram of a transmission and reception point
according to an embodiment of the disclosure.

FIG. 6 is another schematic block diagram of a terminal device according to
an embodiment of the disclosure.

FIG. 7 is another schematic block diagram of a transmission and reception

point according to an embodiment of the disclosure.

DETAILED DESCRIPTION

The technical solutions in the embodiments of the disclosure are clearly and
completely described below in combination with the drawings in the embodiments of
the disclosure.

It is to be understood that the technical solutions of the embodiments of the
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disclosure may be applied to various communication systems, such as, a global
system of mobile communication (GSM), a code division multiple access (CDMA)
system, a wideband code division multiple access (WCDMA) system, a general
packet radio service (GPRS), a long term evolution (LTE) system, an LTE frequency
division duplex (FDD) system, LTE time division duplex (TDD), a universal mobile
telecommunication system (UMTS), a worldwide interoperability for microwave
access (WiMAX) communication system or a future 5G system.

Particularly, the technical solutions of the embodiments of the disclosure may
be applied to wvarious non-orthogonal multiple access technology-based
communication systems, for example, a sparse code multiple access (SCMA) system
and a low density signature (LDS) system. In practical, the SCMA system and the
LDS system may also have other names in the field of communication. Furthermore,
the technical solutions of the embodiments of the disclosure may be applied to multi-
carrier transmission systems adopting the non-orthogonal multiple access technology,
for example, orthogonal frequency division multiplexing (OFDM), filter bank multi-
carrier (FBMC), generalized frequency division multiplexing (GFDM) and filtered-
OFDM (F-OFDM) systems which adopt the non-orthogonal multiple access
technology.

In the embodiments of the disclosure, a terminal device may refer to a user
equipment (UE), an access terminal, a user unit, a user station, a mobile station, a
mobile radio station, a remote station, a remote terminal, a mobile device, a user
terminal, a terminal, a wireless communication device, a user agent or a user device.
The access terminal may be a cell phone, a cordless phone, a session initiation
protocol (SIP) phone, a wireless local loop (WLL) station, a personal digital assistant
(PDA), a handheld device having a wireless communication function, a computing
device or another processing device connected to a wireless modem, a vehicle-
mounted device, a wearable device, a terminal device in the future 5G network, a
terminal device in a future evolved public land mobile network (PLMN) or the like.
which is not limited in the embodiments of the disclosure.

In the embodiments of the disclosure, a network device may be a device
configured to communicate with the terminal device. The network device may be a
base transceiver station (BTS) in the GSM or the CDMA, may also be a NodeB (NB)
in the WCDMA system, may also be an evolutional node B (eNB or eNodeB) in the
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LTE system and may further be a wireless controller in a cloud radio access network
(CRAN) scenario. Alternatively, the network device may be a relay station, an access
point, a vehicle-mounted device, a wearable device, a network device in the future 5G
network, a network device in the future evolved PLMN or the like, which is not
limited in the embodiments of the disclosure.

A network in the 5G system is different from those in the conventional 3G (3"
Generation) and 4G (4™ Generation) systems. The 5G system has multiple frequencies
(high and low frequencies and unlicensed frequency bands) and multi-layer
superimposition (for example, superimposition of a macro-cell and a micro-cell).
During implementation of multiple connections, a UE is connected to the network via
multiple transmission and reception points in multiple frequencies. As shown in FIG.
1, a communication system in FIG. 1 may include a terminal device 10 and a network
device 20. The network device 20 includes a first transmission and reception point
(TRP) 21 and a second TRP 22. The network device 20 is configured to provide
communication service and access to a core network for the terminal device 10. The
terminal device 10 accesses to the network by searching for a synchronization signal,
a broadcast signal and the like sent by the network device 20, thereby communicating
with the network. Arrows shown in FIG. 1 may represent uplink/downlink
transmission implemented through a cellular link between the terminal device 10 and
the network device 20.

In current discussions about SG/NR, a terminal device may receive multiple
physical downlink control channels (PDCCHs) in a time-domain scheduling unit, and
each of the PDCCHs may indicate related information about data corresponding to the
PDCCH, for example, a position of resources occupied by the data or a transmission
format of the data. The terminal device is required to perform blind detection on the
multiple PDCCHs thereof in the time-domain scheduling unit. In order to reduce
complexity in blind detection on the multiple PDCCHs, optimization processing is
required.

For convenience of subsequent description, a blind detection process for the
PDCCH is briefly introduced herein at first. Specifically, the terminal device usually
does not learn about the number of control channel elements (CCEs) occupied by a
present PDCCH and format information of downlink control information (DCI) that is

transmitted, and also does not learn about a position of information required by itself.
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However, the terminal device knows currently-desired information. For example,
desired information for the terminal device in an idle state is a paging message, and
the desired information for the terminal device is an uplink grant when uplink data is
to be sent. For the different types of desired information, the terminal device performs
cyclic redundancy check on CCE information by using a radio network temporary
identifiers (RNTI) corresponding to the desired information. If cyclic redundancy
check passes, the terminal device knows that the information is required and may
further know a DCI format and a modulation mode corresponding to the information,
to acquire DCI content. This is called a blind detection process.

FIG. 2 is a schematic block diagram of a method 100 for wireless
communication according to an embodiment of the disclosure. As shown in FIG. 2,
the method 100 includes the following operations S110 and S120.

In S110, a terminal device receives first downlink control information in a first
time-domain scheduling unit.

In S120, the terminal device acquires information about second downlink
control information to be detected in the first time-domain scheduling unit according
to the first downlink control information.

The downlink control information is control information carried in a physical
downlink control channel PDCCH and sent to the terminal device by a network
device, and is used to schedule data of the terminal device. The downlink control
information includes resource allocation for uplink and downlink data, hybrid
automatic repeat request (HARQ) information, power control information and the
like. With development of wireless communication, a network device may configure
multiple PDCCHs in a time-domain scheduling unit, and downlink control
information carried in the multiple PDCCHs may be used to indicate scheduling
information for different data. In order to reduce complexity in blind detection of the
terminal device on the PDCCH, multiple PDCCHs in the same time-domain
scheduling unit may be associated. For example, some information is configured in
each piece of downlink control information to indicate information about the other
downlink control information. In this way, the terminal device, after detecting the first
downlink control information, may further acquire some information about the second
downlink control information, thereby reducing complexity in blind detection of the

terminal device.
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Optionally, in the embodiment of the disclosure, the network device may
associate each piece of downlink control information with other downlink control
information. For example, a format size of the downlink control information may be
mapped to the number of pieces of subsequent downlink control information.
Specifically, if the number of bits of the downlink control information is 5 bit, it is
indicated that the number of pieces of the subsequent downlink control information is
0. If the number of bits of the downlink control information is 6 bit, it is indicated that
the number of the subsequent downlink control information is 1, and so forth. Then,
the terminal device, after receiving the downlink control information, may acquire the
number of the subsequent downlink control information based on the format size of
the downlink control information. For another example, all of the downlink control
information to be sent by the network device may also be set to have the same format,
and the terminal device, after detecting the first downlink control information, may
detect the second downlink control information according to the format of the first
downlink control information.

Optionally, in the embodiment of the disclosure, the first downlink control
information contains the information about the second downlink control information,
and the operation that the terminal device acquires the information about the second
downlink control information to be detected in the first time-domain scheduling unit
according to the first downlink control information includes an operation as follows:
the terminal device acquires the information about the second downlink control
information from the first downlink control information.

Specifically, a special bit may also be set in each piece of downlink control
information to indicate the information about the second downlink control
information. For example, 4 bits may be set to indicate a format of the second
downlink control information or indicate a resource position of the second downlink
control information. Alternatively, a special bit may also be set to indicate the number
of pieces of the second downlink control information.

Optionally, in the embodiment of the disclosure, the method further includes
an operation as follows: the terminal device detects the second downlink control
information in the first time-domain scheduling unit according to the information
about the second downlink control information.

If the first downlink control information contains the information about
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existing second downlink control information, the terminal device, after acquiring the
first downlink control information, detects the second downlink control information in
the first scheduling unit. Specifically, the information about the second downlink
control information includes, but is not limited to, at least one of a search space of the
second downlink control information, an aggregation level of the second downlink
control information, a resource position of the second downlink control information, a
size of the second downlink control information, a format of the second downlink
control information, beam information for receiving and/or sending the second
downlink control information or quasi-co-location information of the second
downlink control information.

The blind detection process of the terminal device for the PDCCH is described
above. If the terminal device sequentially searches according to a sequence of CCEs,
the amount of calculation of the terminal device is considerably large, particularly for
a system having a large bandwidth and a large number of CCEs. Therefore, the
concept of search space is defined in a protocol to make some limits to possible
arrangement positions of PDCCHs in different formats in the system. The PDCCHs in
different formats correspond to different search spaces. That is, if the first downlink
control information contains the search space of the second downlink control
information, the terminal device may obtain an arrangement position of the second
downlink control information, thereby the complexity in blind detection of the
terminal device.

The number of CCEs in a PDCCH is usually called an aggregation level of the
CCEs. For example, the aggregation level may be 1, 2, 4 and 8 continuous CCEs.
That is, if the first downlink control information contains the aggregation level of the
second downlink control information, the terminal device learns about the number of
CCEs contained in a PDCCH carrying the second downlink control information, and
thus complexity in blind detection of the terminal device on the second downlink
control information can be reduced.

Alternatively, if the first downlink control information contains a position of
resources occupied by the second downlink control information, the terminal device
may directly receive the second downlink control information at a position indicated
by the information about the second downlink control information contained in the

first downlink control information without performing blind detection in a control
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resource region of the whole time-domain scheduling unit.

In addition, if the first downlink control information contains the information
of the second downlink control information such as the size of the second downlink
control information, the format of the second downlink control information, the beam
information for receiving and/or sending the second downlink control information, the
quasi-co-location information of the second downlink control information, the
terminal device may also learn about the information about the second downlink
control information in advance, thereby reducing the detection complexity in
detecting the second downlink control information.

Optionally, in the embodiment of the disclosure, the method further includes
an operation as follows: the terminal device determines the number N of pieces of the
second downlink control information according to the information about the second
downlink control information. N is an integer, N<(M-1), M is the number of pieces of
downlink control information pre-configured by a network device for the terminal
device, and M is a positive integer. If N is a positive integer, the terminal device
learns that N pieces of second downlink control information exist in the first time-
domain scheduling unit. Alternatively, if N is equal to 0, the terminal device learns
that no second downlink control information exists in the first time-domain
scheduling unit.

Specifically, the terminal device may determine the number of pieces of the
second downlink control information or determine whether there is subsequent second
downlink control information or not according to the acquired information about the
second downlink control information. Therefore, in a case that the number of pieces
of downlink control information sent to the terminal device by the network device is
smaller than the number of pieces of downlink control information configured by the
network device, the complexity in blind detection of the terminal device can be
reduced, and power consumption of the terminal device can also be reduced.

Generally, the network device may pre-configure the number of pieces of
downlink control information for the terminal device, or the number of pieces of
downlink control information is determined by negotiation between the terminal
device and the network device. The terminal device may perform blind detection on
the downlink control information according to the number. If the number of pieces of

downlink control information sent by the network device in a certain time-domain
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scheduling unit is smaller than the number pre-configured by the network device or
the number specified in a protocol, it is not required for the terminal device to perform
blind detection for so many times, thereby reducing the complexity in blind detection
of the terminal device. For example, if the number pre-configured by the network
device is 5 while the network device sends only three pieces of downlink control
information to the terminal device in a certain time-domain scheduling unit, it is only
required for the terminal device to detect three pieces of downlink control
information, rather than continue detecting the subsequent two pieces of downlink
control information. For another example, if the network device configures to send
only one piece of downlink control information, the terminal device, after detecting
the downlink control information, stops subsequent detection.

Optionally, the information about the second downlink control information is
the number N of pieces of the second downlink control information, or the number
(N+1) of pieces of downlink control information sent by a transmission and reception
point. The downlink control information sent by the transmission and reception point
includes the first downlink control information and the second downlink control
information.

That is, the information used to determine the number of pieces of the second
downlink control information may be the number of pieces of the second downlink
control information except the first downlink control information, and may also be the
number of pieces of all the downlink control information sent by all network devices.
In this case, the terminal device may calculate the number of pieces of the second
downlink control information according to the number of pieces of all the downlink
control information.

For example, the information about the second downlink control information
indicates that the network device sends X PDCCHs. Therefore, if a PDCCH
indicating that there is | PDCCH is received, it is not required for the UE to detect the
second PDCCH. If a PDCCH indicating that there are 2 PDCCHs is received, the UE
tries to detect the second NR-PDCCH, and in a case that the detection is failed, may
feedback a NACK to the network.

For another example, the information about the second downlink control
information indicates that the network device sends Y additional PDCCHs except a

received PDCCH. Therefore, if a PDCCH indicating that there is no additional
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PDCCH is received, it is not required for the UE to detect the second PDCCH. If a
PDCCH indicating that there is another PDCCH is received, the UE tries to detect the
second PDCCH, and in a case that the detection is failed, may feedback a NACK to
the network.

Optionally, in the embodiment of the disclosure, the method further includes
an operation as follows: the terminal device receives instruction information sent by
the network device. The instruction information is used to instruct the terminal device
to receive multiple pieces of downlink control information in the first time-domain
scheduling unit.

Specifically, the network may instruct the terminal device to enter the
following mode with configuration. The network may instruct the terminal device to
be switched from a mode of receiving one PDCCH to a mode of receiving multiple
PDCCHs, in which, the terminal device determines to use the abovementioned
solution. Also, the network device may also directly instruct the terminal device to
detect multiple PDCCHs. For example, the network device may use 1 bit to indicate
whether it is a mode of receiving multiple PDCCHs or not. A bit 0 indicates that it is a
mode of receiving one PDCCH; and a bit 1 indicates that it is a mode of receiving
multiple PDCCHs.

Optionally, in the embodiment of the disclosure, the first downlink control
information and the second downlink control information are sent by different
transmission and reception points. Generally, the above multiple PDCCHs may be
transmitted through multiple TRPs, and may also be transmitted through the same
TRP, which is not limited in the embodiment of the disclosure.

It is to be understood that the TRP may be the above network device, for
example, a base station, and may also be a microcell, a hotspot and the like. Any
device capable of providing network service for the terminal device may be the TRP
in the embodiment of the disclosure.

FIG. 3 is a schematic block diagram of a method 200 for wireless
communication according to an embodiment of the disclosure. As shown in FIG. 3,
the method 200 includes the following operation S210.

In S210, a first transmission and reception point sends first downlink control
information to a terminal device in a first time-domain scheduling unit. The first

downlink control information contains information about second downlink control
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information to be detected by the terminal device in the first time-domain scheduling
unit. The second downlink control information is used to indicate a downlink resource
allocated for second downlink data.

Therefore, the method for wireless communication according to the
embodiment of the disclosure facilitates reducing complexity in detecting the PDCCH
by the terminal device.

Optionally, in the embodiment of the disclosure, the information about the
second downlink control information includes at least one of a search space of the
second downlink control information, an aggregation level of the second downlink
control information, a resource position of the second downlink control information, a
size of the second downlink control information, a format of the second downlink
control information, beam information for receiving and/or sending the second
downlink control information or quasi-co-location information of the second
downlink control information.

Optionally, in the embodiment of the disclosure, the information about the
second downlink control information is the number N of pieces of the second
downlink control information or the number (N+1) of pieces of downlink control
information sent by at least one transmission and reception point. The at least one
transmission and reception point includes the first transmission and reception point. N
is an integer, N<(M-1), M is the number of pieces of downlink control information
pre-configured by a network device for the terminal device and M is a positive
integer.

Optionally, in the embodiment of the disclosure, the second downlink control
information is sent by a second transmission and reception point.

It is to be understood that interaction of the network device with the terminal
device and related properties, functions and the like of the network device described
from the network device correspond to related properties and functions of the terminal
device. That is, if the terminal device sends information to the network device, the
information is received by the network device correspondingly, which is not described
repeatedly here anymore for simplicity. It is also to be understood that, in various
embodiments of the disclosure, a sequence number of each operation does not refer to
an execution sequence, and the execution sequence of each operation should be

determined by a function and an internal logic thereof, and should not form any limit
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to an implementation process of the embodiments of the disclosure.

FIG. 4 is a schematic block diagram of a terminal device 300 for wireless
communication according to an embodiment of the disclosure. As shown in FIG. 4,
the terminal device 300 includes a first receiving unit 310 and an acquiring unit 320.

The first receiving unit 310 is configured to receive first downlink control
information in a first time-domain scheduling unit.

The acquiring unit 320 is configured to acquire information about second
downlink control information to be detected in the first time-domain scheduling unit
according to the first downlink control information.

Therefore, the terminal device for wireless communication according to the
embodiment of the disclosure facilitates reducing complexity in detecting a PDCCH
by the terminal device.

Optionally, in the embodiment of the disclosure, the first downlink control
information contains the information about the second downlink control information,
and the acquiring unit 320 is specifically configured to acquire the information about
the second downlink control information from the first downlink control information.

Optionally, in the embodiment of the disclosure, the terminal device 300
further includes a detecting unit 330, configured to detect the second downlink control
information in the first time-domain scheduling unit according to the information
about the second downlink control information.

Optionally, in the embodiment of the disclosure, the information about the
second downlink control information includes at least one of a search space of the
second downlink control information, an aggregation level of the second downlink
control information, a resource position of the second downlink control information, a
size of the second downlink control information, a format of the second downlink
control information, beam information for receiving and/or sending the second
downlink control information or quasi-co-location information of the second
downlink control information.

Optionally, in the embodiment of the disclosure, the terminal device 300
further includes a determining unit 340, configured to determine the number N of
pieces of the second downlink control information according to the information about
the second downlink control information. N is an integer, N<(M-1), M is the number

of pieces of downlink control information pre-configured by a network device for the
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terminal device, and M is a positive integer; and a learning unit 350, configured to, if
N is a positive integer, learn that N pieces of second downlink control information
exist in the first time-domain scheduling unit, or if N is equal to 0, learn that no
second downlink control information exists in the first time-domain scheduling unit.

Optionally, in the embodiment of the disclosure, the information about the
second downlink control information is the number N of pieces of the second
downlink control information or the number (N+1) of pieces of downlink control
information sent by a transmission and reception point. The downlink control
information sent by the transmission and reception point includes the first downlink
control information and the second downlink control information.

Optionally, in the embodiment of the disclosure, the terminal device 300
further includes a second receiving unit 360, configured to receive instruction
information sent by the network device. The instruction information is used to instruct
the terminal device to receive multiple pieces of downlink control information in the
first time-domain scheduling unit.

Optionally, in the embodiment of the disclosure, the first downlink control
information and the second downlink control information are sent by different
transmission and reception points.

It is to be understood that the terminal device 300 for wireless communication
according to the embodiment of the disclosure may correspond to the terminal device
in the method embodiment of the disclosure, and the abovementioned and other
operations and/or functions of the units in the terminal device 300 are configured to
implement the flows executed by the terminal device in the method in FIG. 2
respectively, which are not be described repeatedly herein for simplicity.

FIG. 5 is a schematic block diagram of a transmission and reception point 400
according to an embodiment of the disclosure. As shown in FIG. 5, the transmission
and reception point 400 includes a sending unit 410.

The sending unit 410 is configured to send first downlink control information
to a terminal device in a first time-domain scheduling unit. The first downlink control
information contains information about second downlink control information to be
detected by the terminal device in the first time-domain scheduling unit, and the
second downlink control information is used to indicate a downlink resource allocated

for second downlink data.

16



10

15

20

25

30

Therefore, the transmission and reception point according to the embodiment
of the disclosure facilitates reducing complexity in detecting the PDCCH by the
terminal device.

Optionally, in the embodiment of the disclosure, the information about the
second downlink control information includes at least one of a search space of the
second downlink control information, an aggregation level of the second downlink
control information, a resource position for the second downlink control information,
a size of the second downlink control information, a format of the second downlink
control information, beam information for receiving and/or sending the second
downlink control information or quasi-co-location information of the second
downlink control information.

Optionally, in the embodiment of the disclosure, the information about the
second downlink control information is the number N of pieces of the second
downlink control information or the number (N+1) of pieces of downlink control
information sent by at least one transmission and reception point. The at least one
transmission and reception point includes the first transmission and reception point, N
is an integer, N<(M-1), M is the number of pieces of downlink control information
pre-configured by a network device for the terminal device and M is a positive
integer.

Optionally, in the embodiment of the disclosure, the second downlink control
information is sent by a second transmission and reception point.

It is to be understood that the transmission and reception point 400 according
to the embodiment of the disclosure may correspond to the transmission and reception
point according to the method embodiment of the disclosure, and the abovementioned
and other operations and/or functions of the units in the transmission and reception
point 400 are configured to implement the flows executed by the network device in
the method in FIG. 3 respectively, which are not described repeatedly herein for
simplicity.

As shown in FIG. 6, a terminal device 500 is further provided according to an
embodiment of the disclosure. The terminal device 500 may be the terminal device
300 in FIG. 5, and may be configured to execute contents executed by the terminal
device corresponding to the method 100 in FIG. 2. The terminal device 500 includes

an input interface 510, an output interface 520, a processor 530 and a memory 540.
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The input interface 510, the output interface 520, the processor 530 and the memory
540 may be connected through a bus system. The memory 540 is configured to store a
program, an instruction or a code. The processor 530 is configured to execute the
program, the instruction or the code in the memory 540 to control the input interface
510 to receive a signal, control the output interface 520 to send a signal to implement
operations in the above method embodiments.

Therefore, the terminal device according to the embodiment of the disclosure
facilitates reducing complexity in detecting the PDCCH by the terminal device.

It is to be understood that, in the embodiment of the disclosure, the processor
530 may be a central processing unit (CPU) and the processor 530 may also be
another universal processor, a digital signal processor, an application specific
integrated circuit, a field-programmable gate array or another programmable logic
device, a discrete gate or a transistor logic device and a discrete hardware component
and the like. The universal processor may be a microprocessor. Alternatively, the
processor may also be any conventional processor and the like.

The memory 540 may include a read-only memory and a random access
memory, and provides an instruction and data for the processor 530. A part of the
memory 540 may further include a nonvolatile random access memory. For example,
the memory 540 may further store information about the type of the device.

In an implementation process, the content in the above method may be
implemented by an integrated hardware logic circuit or a software instruction in the
processor 530. The content of the method disclosed in combination with the
embodiments of the disclosure may be directly embodied to be executed and
implemented by a hardware processor or executed and implemented by a combination
of hardware and software modules in the processor. The software module may be
provided in a mature storage medium in the field such as a random access memory, a
flash memory, a random-only memory, a programmable read-only memory or an
electrically erasable programmable memory and a register. The storage medium is
provided in the memory 540. The processor 530 reads information in the memory 540
and implements the content of the above method in combination with hardware
thereof, which is not described in detail anymore to avoid repetitions.

In a specific implementation, the acquiring unit 320, the detecting unit 330,

the determining unit 340 and the learning unit 350 in the terminal device 300 may be
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implemented by the processor 530 in FIG. 6, and the first receiving unit 310 and the
second receiving unit 360 in the terminal device 300 may be implemented by the
input interface 510 in FIG. 6.

As shown in FIG. 7, a transmission and reception point 600 is further provided
according to an embodiment of the disclosure. The transmission and reception point
600 may be the transmission and reception point 400 in FIG. 5, which may be
configured to execute the content executed by the transmission and reception point
corresponding to the method 200 in FIG. 3. The transmission and reception point 600
includes an input interface 610, an output interface 620, a processor 630 and a
memory 640. The input interface 610, the output interface 620, the processor 630 and
the memory 640 may be connected through a bus system. The memory 640 is
configured to store a program, an instruction or a code. The processor 630 is
configured to execute the program, the instruction or the code in the memory 640 to
control the input interface 610 to receive a signal, control the output interface 620 to
send a signal, so as to implement operations in the above method embodiments.

Therefore, the transmission and reception point of the embodiment of the
disclosure facilitates reducing complexity in detecting the PDCCH by a terminal
device.

It is to be understood that, in the embodiment of the disclosure, the processor
630 may be a central processing unit (CPU) and the processor 630 may also be
another universal processor, a digital signal processor, an application specific
integrated circuit, a field-programmable gate array or another programmable logic
device, a discrete gate or a transistor logic device and a discrete hardware component
and the like. The universal processor may be a microprocessor. Alternatively, the
processor may also be any conventional processor and the like.

The memory 640 may include a read-only memory and a read access memory
and provides an instruction and data for the processor 630. A part of the memory 640
may further include a non-volatile read access memory. For example, the memory 640
may further store information about the type of the device.

In an implementation process, the content in the above method may be
implemented by an integrated hardware logic circuit or a software instruction in the
processor 630. The content of the method disclosed in combination with the

embodiments of the disclosure may be directly embodied to be executed and
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implemented by a hardware processor or executed and implemented by a combination
of hardware and software modules in the processor. The software module may be
provided in a mature storage medium in the field such as a random access memory, a
flash memory, a random-only memory, a programmable read-only memory or an
electrically erasable programmable memory and a register. The storage medium is
provided in the memory 640. The processor 630 reads information in the memory 640
and implements the content of the above method in combination with hardware
thereof, which is not described in detail anymore to avoid repetitions.

In a specific implementation, the sending unit 410 in the transmission and
reception point 400 may be implemented by the output interface 620 in FIG. 7.

A computer-readable storage medium is further provided according to an
embodiment of the disclosure, in which one or more programs are stored. The one or
more programs include instructions. The instructions, when being executed by a
portable electronic device including multiple application programs, enable the
portable electronic device to execute the method according to the embodiment shown
in FIG. 2 or FIG. 3.

A computer program is further provided according to an embodiment of the
disclosure, in which an instruction is contained. The computer program, when being
executed by a computer, enables the computer to execute flows in the method
according to the embodiment shown in FIG. 2 or FIG. 3.

Those skilled in the art may realize that units and algorithm steps of each
example described in combination with the embodiments disclosed in the disclosure
can be implemented by electronic hardware or a combination of computer software
and the electronic hardware. Whether these functions are executed in a hardware
manner or a software manner depends on specific applications and design constraints
of the technical solutions. Professionals may realize described functions with different
methods for applications, but such realization shall fall within the scope of the
disclosure.

Those skilled in the art may clearly learn about that for operation processes of
the system, device and unit described above, reference may be made to the
corresponding processes in the above method embodiment, which is not be elaborated
herein for convenient and brief description.

In some embodiments provided by the disclosure, it is to be understood that
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the disclosed system, device and method may be implemented in another manner. For
example, the device embodiment described above is only schematic. For example, the
units are only divided according to logic functions thereof, and the units may be
divided in other manner during practical implementation. For example, multiple units
or components may be combined or integrated into another system, or some
characteristics may be omitted or not executed. In addition, coupling or direct
coupling or a communication connection displayed or discussed may be indirect
coupling or communication connection through some interfaces, the devices or the
units, and may be electrical and mechanical or in other forms.

The units described as separate parts may or may not be physically separated,
and parts displayed as units may or may not be physical units, that is, may be
provided in the same place, or may also be distributed to multiple network units. A
part or all of the units may be selected to achieve the purpose of the solutions of the
embodiments according to a practical requirement.

In addition, all functional units in each embodiment of the disclosure may be
integrated into a processing unit, or may also physically exist independently, or two or
more than two units may also be integrated into a unit.

If the function is realized in form of software functional unit and sold or used
as an independent product, the function may also be stored in a computer-readable
storage medium. Based on such an understanding, an essential part or a part making
contributions to the related art of the technical solutions of the disclosure or a part of
the technical solutions may be embodied in form of software product, and the
computer software product is stored in a storage medium. The computer software
product includes multiple instructions configured to enable a computer device (which
may be a personal computer, a server, a network device or the like) to execute all or a
part of the steps of the method in each embodiment of the disclosure. The
abovementioned storage medium includes: various media capable of storing program
codes such as a U disk, a mobile hard disk, a read-only memory (ROM), a random
access memory (RAM), a magnetic disk or an optical disk.

The foregoing is only the specific embodiments of the disclosure, and the
scope of protection of the disclosure is not limited thereto. Any variations or
replacements easily appreciated by those skilled in the art within the technical scope

disclosed by the disclosure shall fall within the scope of protection of the disclosure.
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CLAIMS

1. A method for wireless communication, comprising:

receiving, by a terminal device, first downlink control information in a first
time-domain scheduling unit; and

acquiring, by the terminal device, information about second downlink control
information to be detected in the first time-domain scheduling unit according to the

first downlink control information.

2. The method of claim 1, wherein the first downlink control information contains the
information about the second downlink control information, and the acquiring, by the
terminal device, the information about the second downlink control information to be
detected in the first time-domain scheduling unit according to the first downlink
control information comprises:

acquiring, by the terminal device, the information about the second downlink

control information from the first downlink control information.

3. The method of claim 2, further comprising:
detecting, by the terminal device, the second downlink control information in
the first time-domain scheduling unit according to the information about the second

downlink control information.

4. The method of any one of claims 1 to 3, wherein the information about the second
downlink control information comprises at least one of a search space of the second
downlink control information, an aggregation level of the second downlink control
information, a resource position of the second downlink control information, a size of
the second downlink control information, a format of the second downlink control
information, beam information for receiving and/or sending the second downlink
control information or quasi-co-location information of the second downlink control

information.

5. The method of claim 1 or 2, further comprising:

determining, by the terminal device, a number N of pieces of the second
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downlink control information according to the information about the second downlink
control information, with N being an integer, N<(M-1), M being a number of pieces
of downlink control information pre-configured by a network device for the terminal
device and M being a positive integer;
if N is a positive integer, learning, by the terminal device, that N pieces of
second downlink control information exist in the first time-domain scheduling unit; or
if N is equal to 0, learning, by the terminal device, that no second downlink

control information exists in the first time-domain scheduling unit.

6. The method of claim 5, wherein the information about the second downlink control
information is a number N of pieces of the second downlink control information, or a
number (N+1) of pieces of downlink control information sent by a transmission and
reception point, and the downlink control information sent by the transmission and
reception point comprises the first downlink control information and the second

downlink control information.

7. The method of any one of claims 1 to 6, further comprising:

receiving, by the terminal device, instruction information sent by a network
device, wherein the instruction information is used to instruct the terminal device to
receive a plurality of pieces of downlink control information in the first time-domain

scheduling unit.

8. The method of any one of claims 1 to 7, wherein the first downlink control
information and the second downlink control information are sent by different

transmission and reception points.

9. A method for wireless communication, comprising:

sending, by a first transmission and reception point, first downlink control
information to a terminal device in a first time-domain scheduling unit, wherein the
first downlink control information contains information about second downlink
control information to be detected by the terminal device in the first time-domain
scheduling unit, and the second downlink control information is used to indicate a

downlink resource allocated for second downlink data.
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10. The method of claim 9, wherein the information about the second downlink
control information comprises at least one of a search space of the second downlink
control information, an aggregation level of the second downlink control information,
a resource position of the second downlink control information, a size of the second
downlink control information, a format of the second downlink control information,
beam information for receiving and/or sending the second downlink control
information or quasi-co-location information of the second downlink control

information.

11. The method of claim 9, wherein the information about the second downlink
control information is a number N of pieces of the second downlink control
information, or a number (N+1) of pieces of downlink control information sent by at
least one transmission and reception point, and at least one transmission and reception
point comprises the first transmission and reception point, with N being an integer,
N<(M-1), M being a number of pieces of downlink control information pre-
configured by a network device for the terminal device, and M being a positive

integer.

12. The method of any one of claims 9 to 11, wherein the second downlink control

information is sent by a second transmission and reception point.

13. A terminal device, comprising:

a first receiving unit, configured to receive first downlink control information
in a first time-domain scheduling unit; and

an acquiring unit, configured to acquire information about second downlink
control information to be detected in the first time-domain scheduling unit according

to the first downlink control information.

14. The terminal device of claim 13, wherein the first downlink control information
contains the information about the second downlink control information, and the
acquiring unit is configured to:

acquire the information about the second downlink control information from
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the first downlink control information.

15. The terminal device of claim 14, further comprising:
a detecting unit, configured to detect the second downlink control information
in the first time-domain scheduling unit according to the information about the second

downlink control information.

16. The terminal device of any one of claims 13 to 15, wherein the information about
the second downlink control information comprises at least one of a search space of
the second downlink control information, an aggregation level of the second downlink
control information, a resource position of the second downlink control information, a
size of the second downlink control information, a format of the second downlink
control information, beam information for receiving and/or sending the second
downlink control information or quasi-co-location information of the second

downlink control information.

17. The terminal device of claim 13 or 14, further comprising:

a determining unit, configured to determine a number N of pieces of the
second downlink control information according to the information about the second
downlink control information, with N being an integer, N<(M-1), M being a number
of pieces of downlink control information pre-configured by a network device for the
terminal device and M being a positive integer; and

a learning unit, configured to:

if N is a positive integer, learn that N pieces of second downlink control
information exist in the first time-domain scheduling unit, or

wherein if N is equal to 0, the terminal device learns that no second downlink

control information exists in the first time-domain scheduling unit.

18. The terminal device of claim 17, wherein the information about the second
downlink control information is a number N of pieces of the second downlink control
information, or a number (N+1) of pieces of downlink control information sent by a
transmission and reception point, and the downlink control information sent by the

transmission and reception point comprises the first downlink control information and
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the second downlink control information.

19. The terminal device of any one of claims 13 to 18, further comprising:

a second receiving unit, configured to receive instruction information sent by
the network device, wherein the instruction information is used to instruct the
terminal device to receive a plurality of pieces of downlink control information in the

first time-domain scheduling unit.

20. The terminal device of any one of claims 13 to 19, wherein the first downlink
control information and the second downlink control information are sent by different

transmission and reception points.

21. A transmission and reception point, wherein the transmission and reception point
is a first transmission and reception point, and the transmission and reception point
comprises:

a sending unit, configured to send first downlink control information to a
terminal device in a first time-domain scheduling unit, wherein the first downlink
control information contains information about second downlink control information
to be detected by the terminal device in the first time-domain scheduling unit, and the
second downlink control information is used to indicate a downlink resource allocated

for second downlink data.

22. The transmission and reception point of claim 21, wherein the information about
the second downlink control information comprises at least one of a search space of
the second downlink control information, an aggregation level of the second downlink
control information, a resource position of the second downlink control information, a
size of the second downlink control information, a format of the second downlink
control information, beam information for receiving and/or sending of the second
downlink control information or quasi-co-location information of the second

downlink control information.

23. The transmission and reception point of claim 21, wherein the information about

the second downlink control information is a number N of pieces of the second
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downlink control information, or a number (N+1) of pieces of downlink control
information sent by at least one transmission and reception point, and at least one
transmission and reception point comprises the first transmission and reception point,
with N being an integer, N<(M-1), M being a number of pieces of downlink control
information pre-configured by a network device for the terminal device, and M being

a positive integer.
24. The transmission and reception point of any one of claims 21 to 23, wherein the

second downlink control information is sent by a second transmission and reception

point.
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