SIGNALING TRANSMISSION METHOD AND DEVICE

TECHNICAL FIELD
[0001] The present disclosure relates to the technical field of communication, and in

particular, to a method and a device for transmitting signaling.

BACKGROUND

[0002] In a Long Term Evolution (LTE) system, the time domain position of the
Physical Downlink Control Channel (PDCCH) is completely fixed, and is located at the
several symbols at the beginning of each 1 ms sub-frame. The terminal only has to blindly
detect within the several symbols to receive the PDCCH. A 5th Generation (5G) New Radio
(NR) system will introduce multi-beam technology in high frequency band (>6GHz). That is,
the base station transmits signals of a plurality of beams alternately in a time division mode,
and in a time unit transmits signals only on certain beams to concentrate energy and expand
coverage. Therefore, in a time period, it requires to arrange transmission time periods for a
plurality of PDCCHs and corresponding physical downlink data channels PDSCHs.
Therefore, the structures of the PDCCH and PDSCH of the 5G NR system have to be
redesigned. At the recent 3GPP conference, various schemes have been proposed for the 5G
high-band multi-beam control channel.

[0003] Existing scheme 1. As shown in Fig. 1, this is a scheme proposed for the 5G
high-band multi-beam control channel (see RAN1#87 conference document R1-1612015,
Mini-slot design for mmW, Qualcomm). A time slot is divided into a plurality of mini-slots,
and each mini-slot corresponds to one or a group of Beams. The mini-slot includes downlink
data channel PDSCHs of terminals within the coverage of the beams, but the corresponding

downlink control channel PDCCHs for scheduling these PDSCHs are not arranged in the



same mini-slot. Instead, one PDCCH is shared by a plurality of mini-slots and is uniformly
placed at the beginning of the slot. The advantage of this structure is that the structure is
simple and closest to the PDCCH structure of LTE. However, in this scheme, the downlink
control channel is a control channel shared by all beams, and the beamforming gain cannot be
obtained, and it is difficult to meet the coverage requirement in the 5G high frequency band.
[0004] Existing scheme 2. As shown in Fig. 2, this is another scheme proposed for the
5G high-band multi-beam control channel (see RAN1#87 conference document R1-1612015,
Mini-slot design for mmW, Qualcomm). The time domain resources are divided into slots or
mini-slots, and each slot/mini-slot corresponds to one or more Beams, and the slot/mini-slot
includes the PDCCHs and PDSCHs of the terminals within the coverage of the beams (as
shown in the lower figure). The network may indicate the time domain density and the
transmission period of the PDCCHs through RRC signaling. The advantage of this structure
is that the PDCCH and PDSCH can share a reference signal. However, in this scheme, since
the number of users and the traffic volume in coverage of each beam vary and change with
time, the starting time and duration the PDCCH/PDSCHSs in each Beam are flexible. In
extreme cases, every symbol may be taken as a starting time point. The time domain position
of the PDCCH of each beam is also flexible. In addition, the time domain densities of
different PDCCHs are also flexible. The PDCCHs of some beams are relatively frequent,
while the PDCCHSs of some beams are relatively sparse. If the terminal does not know the
position of the PDCCH, the terminal has to blindly detect the PDCCH at all possible
positions, which may greatly increase the complexity of the terminal and the battery power
consumption. Although the conventional method can configure the time domain density or
the transmission period of the PDCCH through RRC signaling, the RRC signaling can only
be semi-statically configured. The flexibility is very low, and cannot adapt to the dynamic

change of the number of users and the service capacity of each Beam.



[0005] For the 5G high-band Multi-beam system, with the conventional scheme, the
terminal does not know the position of the PDCCH, and has to blindly detect the PDCCH at
all possible positions, which can greatly increase the complexity of the terminal and the
battery power consumption. Although the time domain density or the transmission period of
the PDCCH can be configured through RRC signaling, the RRC signaling can only be
semi-statically configured. The flexibility is very low, and cannot adapt to the dynamic

change of the number of users and the capacity of each Beam.

SUMMARY

[0006] Embodiments of the present disclosure provide a method and a device for
transmitting signaling, so as to effectively satisfy the coverage performance of a high
frequency band of a communication system in the future without destroying the beamforming
gain of the control channel, while avoiding blind detection of the control channel.

[0007] In a first aspect, an embodiment of the present disclosure provides a method for
transmitting signaling, including:

[0008] receiving, by a terminal, a first downlink control channel of a group of downlink
control channels transmitted by a network device, wherein the first downlink control channel
carries first indication information, the first indication information is used to indicate at least
one piece of time domain resource information of the at least one downlink control channel
of the group of downlink control channels, and the group of downlink control channels is
used for a group of terminals in a cell.

[0009] In a second aspect, an embodiment of the present disclosure provides a method
for transmitting signaling, including:

[0010] transmitting, by a network device, a first downlink control channel of a group of

downlink control channels, wherein the first downlink control channel carries first indication



information, the first indication information is used to indicate at least one piece of time
domain resource information of the at least one downlink control channel of the group of
downlink control channels, and the group of downlink control channels is used for a group of
terminals in a cell.

[0011] In a third aspect, an embodiment of the present disclosure provides a terminal,
where the terminal has a function of implementing actions of the terminal in the foregoing
method. The functions may be implemented by hardware or by corresponding software
implemented by hardware. The hardware or software includes one or more modules
corresponding to the functions described above.

[0012] In one possible design, the terminal includes a processor configured to support
the terminal in performing the corresponding functions of the above methods. Further, the
terminal may further include a transceiver for supporting communication between the
terminal and the network device. Further, the terminal may further include a memory
coupling with the processor, which stores program instructions and data necessary for the
terminal.

[0013] In a fourth aspect, an embodiment of the present disclosure provides a network
device, where the network device has a function of implementing actions of the network
device in the foregoing method. The functions may be implemented by hardware or by
corresponding software implemented by hardware. The hardware or software includes one or
more modules corresponding to the functions described above.

[0014] In one possible design, the network device includes a processor configured to
support the network device to perform corresponding functions in the methods described
above. Further, the network device may further include a transceiver for supporting
communication between the network device and the terminal. Further, the network device can

also include a memory coupling with the processor, which stores program instructions and



data necessary for the network device.

[0015] It can be seen that, in the embodiment of the present disclosure, under the
control policy of “an antecedent control channel indicating a position of a subsequent control
channel”, it can realize dynamically indicating the position of the control channel, which can
be adapted to the dynamic change of the number of users of each Beam and the capacity of
the service. Moreover, it can avoid blind detection of the control channel, reduce terminal
complexity and battery power consumption. In addition, instead of “dependent on cell-level
control channel” in the conventional scheme, the present scheme employs a
“beam-group-level control channel relay indication” mode, that is, “within one beam group
(one user group if from the perspective of the user domain), an antecedent control channel
indicating a position of a subsequent control channel”. In this way, the beamforming gain of
the control channel won’t be destroyed, and it can effectively satisfy the coverage
performance of a 5G high frequency band while avoiding blind detection of the control

channel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The drawings used in the embodiments or the description of the related art will
be briefly described below.

[0017] FIG. 1 is a method for transmitting signaling proposed for a 5G high-band
multi-beam control channel in the related art;

[0018] FIG. 2 is another method for transmitting signaling proposed for a 5G high-band
multi-beam control channel in the related art;

[0019] FIG. 3 is a network architecture diagram of a possible communication system
according to an embodiment of the present disclosure;

[0020] FIG. 4 is a schematic flowchart of a method for transmitting signaling according



to an embodiment of the present disclosure;

[0021] FIG. 5 is a diagram illustrating an exemplary method for transmitting signaling
according to an embodiment of the present disclosure;

[0022] FIG. 6 is a diagram illustrating an exemplary method for transmitting signaling
according to an embodiment of the present disclosure;

[0023] FIG. 7 is a diagram illustrating an exemplary method for transmitting signaling
according to an embodiment of the present disclosure;

[0024] FIG. 8 is a diagram illustrating an exemplary method for transmitting signaling
according to an embodiment of the present disclosure;

[0025] FIG. 9 is a diagram illustrating another exemplary method for transmitting
signaling according to an embodiment of the present disclosure;

[0026] FIG. 10A is a structural block diagram showing functional units of a terminal
according to an embodiment of the present disclosure;

[0027] FIG. 10B is a schematic structural diagram of a terminal according to an
embodiment of the present disclosure;

[0028] FIG. 11A is a block diagram showing functional units of a network device
according to an embodiment of the present disclosure;

[0029] FIG. 11B is a schematic structural diagram of a network device according to an
embodiment of the present disclosure; and

[0030] FIG. 12 is a schematic structural diagram of another terminal according to an

embodiment of the present disclosure.

DETAILED DESCRIPTION
[0031] The technical solutions in the embodiments of the present disclosure will be

described below with reference to the accompanying drawings.



[0032] Please refer to FIG. 3, FIG. 3 shows a possible network architecture according to
an embodiment of the present disclosure. The network architecture includes a network device
and a terminal. When the terminal accesses a mobile communication network provided by the
network device, the terminal and the network device can be connected via a wireless link.
The network device may be, for example, a 5G network or a base station in a 5G and 4G (4th
Generation) hybrid networking system. In the embodiments of the present disclosure, the
terms "network™ and "system" are often used interchangeably, and those skilled in the art can
understand the meaning thereof. The terminal involved in the embodiments of the present
disclosure may include various handheld devices, in-vehicle devices, wearable devices,
computing devices, or other processing devices connected to the wireless modem, and
various forms of user equipment (UE), mobile stations (MSs), terminal devices, and the like.
For convenience of description, the devices mentioned above are collectively referred to as
terminals.

[0033] Referring to FIG. 4, FIG. 4 shows a method for transmitting signaling according
to an embodiment of the present disclosure, which is applied to a mobile communication
network including a network device and a terminal, where the network device is in
communication connection with the terminal, and the method is described from perspectives
of the network device and the terminal respectively. The method includes 401~402 as
follows.

[0034] In 401, the network device transmits a first downlink control channel of a group
of downlink control channels, wherein the first downlink control channel carries first
indication information, the first indication information is used to indicate at least one piece of
time domain resource information of the at least one downlink control channel of the group
of downlink control channels, and the group of downlink control channels is used for a group

of terminals in a cell.



[0035] It is to be understood that the network device transmitting a first downlink
control channel of a group of downlink control channels refers to: the network device
transmitting downlink control information through a first downlink control channel of a
group of downlink control channels. Other similar descriptions in the document may also be
interpreted as such, and will not be described again in other similar descriptions.

[0036] In a possible example, the time domain resource information includes at least
one of the following information of the downlink control channel: a time slot, a minislot, a
starting symbol, a time domain length, a time domain density, and a transmission period.

[0037] In a possible example, the group of downlink control channels is the nth group
of downlink control channels of N groups of downlink control channels that are transmitted
by the network device alternately, and the N groups of downlink control channels are used for
N groups of terminals in the cell, where n is a positive integer less than or equal to N, and N
is a positive integer.

[0038] In a possible example, the N groups of downlink control channels are downlink
control channels for N groups of beams of the cell.

[0039] In a possible example, the first indication information is further used to indicate
at least one piece of frequency domain resource information of the downlink control channel.

[0040] In a possible example, before the network device transmits the first downlink
control channel in the group of downlink control channels, the method further includes:

[0041] the network device transmitting second indication information, wherein the
second indication information is used to indicate time domain resource information and/or
frequency domain resource information of the at least one downlink control channel, and the
time domain resource information includes at least one of the following information of the at
least one downlink control channel: a time slot, a minislot, a starting symbol, a time domain

length, a time domain density, and a transmission period.



[0042] The specific implementation of the network device transmitting the second
indication information may be:

[0043] the network device transmitting the second indication information through a
broadcast channel or system information.

[0044] In 402, the terminal receives the first downlink control channel of the group of
downlink control channels transmitted by the network device, wherein the first downlink
control channel carries first indication information, and the first indication information is
used to indicate at least one piece of time domain resource information of the at least one
downlink control channel of the group of downlink control channels, and the group of
downlink control channels is used for a group of terminals in a cell.

[0045] In a possible example, before the network device transmits the first downlink
control channel of the group of downlink control channels, the method further includes:

[0046] the network device transmitting second indication information, wherein the
second indication information is used to indicate time domain resource information and/or
frequency domain resource information of the at least one downlink control channel, and the
time domain resource information includes at least one of the following information of the at
least one downlink control channel: a time slot, a minislot, a starting symbol, a time domain
length, a time domain density, and a transmission period.

[0047] It can be seen that, in the embodiment of the present disclosure, under the
control policy of “an antecedent control channel indicating a position of a subsequent control
channel”, it can realize dynamically indicating the position of the control channel, which can
be adapted to the dynamic change of the number of users of each Beam and the capacity of
the service. Moreover, it can avoid blind detection of the control channel, and reduce terminal
complexity and battery power consumption. In addition, instead of “dependent on cell-level

control channel” in the conventional scheme, the present scheme employs a



“beam-group-level control channel relay indication” mode, that is, “within one beam group
(one user group if from the perspective of the user domain), an antecedent control channel
indicating a position of a subsequent control channel”. In this way, the beamforming gain of
the control channel won’t be destroyed, and it can effectively satisfy the coverage
performance of a 5G high frequency band while avoiding blind detection of the control
channel.

[0048] The embodiments of the present disclosure are further described below in
conjunction with some specific example scenarios.

[0049] Referring to FIG. 5, FIG. 5 is a schematic diagram of signaling transmission of a
“one-to-one relay indication” between downlink control channels of each beam (terminal
group) according to an embodiment of the present disclosure, in which the network device
alternately transmits 3 groups of downlink control channels, each group of downlink control
channels corresponding to one beam, and corresponding to a group of terminals operating
under the coverage of the beam. The "one-to-one relay indication™ method is adopted in each
group of downlink control channels. That is, the antecedent downlink control channel in the
group indicates the time domain position of the subsequent downlink control channel. In this
example, one slot contains a plurality of mini-slot mini-slots, and each mini-slot contains one
downlink control channel. However, in practice it is also possible that each slot contains one
downlink control channel. In this example, one beam corresponds to one mini-slot and one
group of terminals. However, in practice, one group of beams may correspond to one
mini-slot and one group of terminals.

[0050] Referring to FIG. 6, FIG. 6 is a schematic diagram of signaling transmission of a
“one-to-many relay indication” between downlink control channels of each beam (terminal
group) according to an embodiment of the present disclosure. The present embodiment is

extension of the example illustrated in FIG. 5, and each group of downlink control channels
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adopts a “one-to-many indication” method in the group. That is, one antecedent downlink
control channel in the group indicates time domain positions of a plurality of subsequent
downlink control channels.

[0051] Referring to FIG. 7, FIG. 7 is a schematic diagram of signaling transmission of a
“one-to-one relay indication” (including a frequency domain indication) between downlink
control channels of each beam (terminal group) according to an embodiment of the present
disclosure. The present embodiment is extension of the example illustrated in FIG. 5. In each
group of downlink control channels, one antecedent downlink control channel can indicate
both a time domain position and a frequency domain position of one subsequent downlink
control channel.

[0052] Referring to FIG. 8, FIG. 8 is a schematic diagram of signaling transmission of a
“one-to-many indication” (including a frequency domain indication) between downlink
control channels of each beam (terminal group) according to an embodiment of the present
disclosure. The present embodiment is extension of the example illustrated in FIG. 6. In each
group of downlink control channels, one antecedent downlink control channel can indicate
both time domain positions and frequency domain positions of a plurality of subsequent
downlink control channels.

[0053] Referring to FIG. 9, FIG. 9 is a schematic diagram of signaling transmission of a
time domain and a frequency domain position of a control channel of each beam (terminal
group) indicated by a broadcast channel or system information according to an embodiment
of the present disclosure. The present embodiment is extension of the example shown in FIG.
7. The time domain and frequency domain positions of the first one or several downlink
control channels in each of the subsequent groups of downlink control channels are indicated
through a broadcast channel or system information. Then, in each group of downlink control

channels, the time domain and frequency domain positions of one subsequent downlink
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channel is indicated through one antecedent downlink control channel. In addition, the
information such as time domain density and the transmission period of several subsequent
downlink control channels may also be indicated through the broadcast channel or the system
information.

[0054] The foregoing describes the solution of the embodiments of the present
disclosure mainly from the perspective of interaction between the network elements. It can be
understood that the terminal and the network device include corresponding hardware
structures and/or software modules for performing the respective functions in order to
implement the above functions. Those skilled in the art will readily appreciate that the present
disclosure can be implemented in a hardware or combination of hardware and computer
software, in conjunction with the elements and algorithm steps of the various examples
described in the embodiments disclosed herein. Whether a function is implemented in
hardware or computer software to drive hardware depends on the specific application and
design constraints of the solution. A person skilled in the art can use different methods for
implementing the described functions for each particular application, but such
implementation should not be considered to be beyond the scope of the present disclosure.

[0055] The embodiments of the present disclosure may perform the division of
functional units on the terminal and the network device according to the foregoing method.
For example, each functional unit may be divided according to each function, or two or more
functions may be integrated into one processing unit. The above integrated unit can be
implemented in the form of hardware or in the form of a software functional unit. It should be
noted that the division of the units in the embodiment of the present disclosure is schematic,
and is only a logical function division, and the actual implementation may have another
division manner.

[0056] In the case of employing an integrated unit, FIG. 10A shows a possible structural
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diagram of the first core network device involved in the above embodiment. The terminal
1000 includes a processing unit 1002 and a communication unit 1003. The processing unit
1002 is configured to control and manage the actions of the terminal. For example, the
processing unit 1002 is configured to support the terminal to perform step 402 in FIG. 4
and/or other processes for the techniques described herein. The communication unit 1003 is
for supporting communication between the terminal and other devices, such as
communication with the network device shown in FIG. 1. The terminal may further include a
storage unit 1001 for storing program codes and data of the terminal.

[0057] The processing unit 1002 may be a processor or a controller, such as a central
processing unit (CPU), a general-purpose processor, a digital signal processor (DSP), and an
application-specific integrated circuit (ASIC), Field Programmable Gate Array (FPGA) or
other programmable logic device, a transistor logic device, a hardware component, or any
combination thereof. It is possible to implement or carry out the various illustrative logical
blocks, modules and circuits described in connection with the present disclosure. The
processor may also be a combination of computing functions, for example, including a
combination of one or more microprocessors, a combination of a DSP and a microprocessor,
and the like. The communication unit 1003 may be a transceiver, a transceiver circuit, or the
like, and the storage unit 1001 may be a memory.

[0058] The processing unit 1002 is configured to receive a first downlink control
channel of a group of downlink control channels transmitted by the network device via the
communication unit 1003, wherein the first downlink control channel carries first indication
information, and the first indication information is used to indicate at least one piece of time
domain resource information of the at least one downlink control channel of the group of
downlink control channels, and the group of downlink control channels is used for a group of

terminals in a cell.
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[0059] In a possible example, the time domain resource information includes at least
one of the following information of the at least one downlink control channel: a time slot, a
minislot, a starting symbol, a time domain length, a time domain density, and a transmission
period.

[0060] In a possible example, the group of downlink control channels is the nth group
of downlink control channels of N groups of downlink control channels that are transmitted
by the network device alternately, and the N groups of downlink control channels are used for
N groups of terminals in the cell, where n is a positive integer less than or equal to N, and N
is a positive integer.

[0061] In a possible example, the N groups of downlink control channels are downlink
control channels for N groups of beams of the cell.

[0062] In a possible example, the first indication information is further used to indicate
at least one piece of frequency domain resource information of the downlink control channel.

[0063] In a possible example, before the processing unit 1002 receives the first
downlink control channel of the group of downlink control channels transmitted by the
network device via the communication unit 1003, the processing unit 1002 is further
configured to: receive second indication information transmitted by the network device,
wherein the second indication information is used to indicate time domain resource
information and/or frequency domain resource information of the at least one downlink
control channel, and the time domain resource information includes at least one of the
following information of the at least one downlink control channel: a time slot, a minislot, a
starting symbol, a time domain length, a time domain density, and a transmission period.

[0064] When the processing unit 1002 is a processor, the communication unit 1003 is a
communication interface, and the storage unit 1001 is a memory, the terminal involved in the

embodiment of the present disclosure may be the terminal shown in FIG. 10B.
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[0065] Referring to FIG. 10B, the terminal 1010 includes a processor 1012, a
communication interface 1013, and a memory 1010. Optionally, the terminal 1010 may
further include a bus 1014. The communication interface 1013, the processor 1012, and the
memory 1010 may be connected to each other through a bus 1014. The bus 1014 may be a
Peripheral Component Interconnect (PCI) bus or an Extended Industry Standard Architecture
(EISA) bus and the like. The bus 1014 can be divided into an address bus, a data bus, a
control bus, and the like. For ease of representation, only one thick line is shown in FIG. 10B,
but it does not mean that there is only one bus or one type of bus.

[0066] The terminal shown in FIG. 10A or FIG. 10B can also be understood as a device
for a terminal, which is not limited in the embodiment of the present disclosure.

[0067] In the case of employing an integrated unit, FIG. 11A shows a possible structural
diagram of the network device involved in the above embodiment. The network device 1100
includes a processing unit 1102 and a communication unit 1103. The processing unit 1102 is
configured to control and manage the actions of the network device. For example, the
processing unit 1102 is configured to support the network device to perform step 401 in FIG.
4 and/or other processes for the techniques described herein. The communication unit 1103 is
for supporting communication between the network device and other devices, such as
communication with the terminal shown in FIG. 1. The network device may further include a
storage unit 1101 for storing program codes and data of the network device.

[0068] The processing unit 1102 may be a processor or a controller, such as a central
processing unit (CPU), a general-purpose processor, a digital signal processor (DSP), and an
application-specific integrated circuit (ASIC), Field Programmable Gate Array (FPGA) or
other programmable logic device, a transistor logic device, a hardware component, or any
combination thereof. It is possible to implement or carry out the various illustrative logical

blocks, modules and circuits described in connection with the present disclosure. The
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processor may also be a combination of computing functions, for example, including a
combination of one or more microprocessors, a combination of a DSP and a microprocessor,
and the like. The communication unit 1103 may be a transceiver, a transceiver circuit, or the
like, and the storage unit 1101 may be a memory.

[0069] The processing unit 1102 is configured to transmit a first downlink control
channel of a group of downlink control channels via the communication unit 1103, wherein
the first downlink control channel carries first indication information, the first indication
information is used to indicate at least one piece of time domain resource information of the
at least one downlink control channel of the group of downlink control channels, and the
group of downlink control channels is used for a group of terminals in a cell.

[0070] In a possible example, the time domain resource information includes at least
one of the following information of the downlink control channel: a time slot, a minislot, a
starting symbol, a time domain length, a time domain density, and a transmission period.

[0071] In a possible example, the group of downlink control channels is the nth group
of downlink control channels of N groups of downlink control channels that are transmitted
by the network device alternately, and the N groups of downlink control channels are used for
N groups of terminals in the cell, where n is a positive integer less than or equal to N, and N
is a positive integer.

[0072] In a possible example, the N groups of downlink control channels are downlink
control channels for N groups of beams of the cell.

[0073] In a possible example, before the processing unit 1102 transmits the first
downlink control channel of the group of downlink control channels via the communication
unit 1103, the processing unit 1102 is further configured to transmit second indication
information via the communication unit 1103, wherein the second indication information is

used to indicate time domain resource information and/or frequency domain resource
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information of the at least one downlink control channel, and the time domain resource
information includes at least one of the following information of the at least one downlink
control channel: a time slot, a minislot, a starting symbol, a time domain length, a time
domain density, and a transmission period.

[0074] When the processing unit 1102 is a processor, the communication unit 1103 is a
communication interface, and the storage unit 1101 is a memory, the network device
according to the embodiment of the present disclosure may be the network device shown in
FIG. 11B.

[0075] Referring to FIG. 11B, the network device 1110 includes a processor 1111, a
communication interface 1113, and a memory 1111. Optionally, the network device 1110 may
further include a bus 1115. The communication interface 1113, the processor 1111, and the
memory 1111 may be connected to each other through a bus 1115. The bus 1115 may be a
Peripheral Component Interconnect (PCI) bus or an Extended Industry Standard Architecture
(EISA) bus and so on. The bus 1115 can be divided into an address bus, a data bus, a control
bus, and the like. For ease of representation, only one thick line is shown in FIG. 11B, but it
does not mean that there is only one bus or one type of bus.

[0076] The network device shown in FIG. 11A or FIG. 11B can also be understood as a
device for a network device, which is not limited in the embodiment of the present disclosure.

[0077] An embodiment of the present disclosure further provides another terminal. As
shown in FIG. 12, for the convenience of description, only parts related to the embodiment of
the present disclosure are shown. If the specific technical details are not disclosed, reference
can be made to the method of the embodiments of the present disclosure. The terminal may
be any terminal device including a mobile phone, a tablet computer, a Personal Digital
Assistant (PDA), a Point of Sales (POS), an in-vehicle computer, and the terminal is a mobile

phone as an example.
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[0078] FIG. 12 is a block diagram showing a partial structure of a mobile phone related
to a terminal provided by an embodiment of the present disclosure. Referring to FIG. 12, the
mobile phone includes: a radio frequency (RF) circuit 1210, a memory 1220, an input unit
1230, a display unit 1240, a sensor 1250, an audio circuit 1260, a wireless fidelity (WiFi)
module 1270, a processor 1280, and a power supply 1290 and other components. It will be
understood by those skilled in the art that the structure of the mobile phone shown in FIG. 12
does not constitute a limitation to the mobile phone, and it may include more or less
components than those illustrated, or may combine some components, or have different
component arrangements.

[0079] The components of the mobile phone will be described in the following in detail
with reference to FIG. 12:

[0080] The RF circuit 1210 can be used for receiving and transmitting information.
Generally, the RF circuit 1210 includes, but is not limited to, an antenna, at least one
amplifier, a transceiver, a coupler, a Low Noise Amplifier (LNA), a duplexer, and the like. In
addition, RF circuitry 1210 can also communicate with the network and other devices via
wireless communication. The above wireless communication may use any communication
standard or protocol, including but not limited to Global System of Mobile communication
(GSM), General Packet Radio Service (GPRS), Code Division Multiple Access (CDMA),
Wideband Code Division Multiple Access (WCDMA), Long Term Evolution (LTE), E-mail,
Short Messaging Service (SMS), and the like.

[0081] The memory 1220 can be used to store software programs and modules, and the
processor 1280 executes various functional applications and data processing of the mobile
phone by running software programs and modules stored in the memory 1220. The memory
1220 may mainly include a storage program area and a storage data area, wherein the storage

program area may store an operating system, an application required for at least one function,
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and the like; the storage data area may store data created according to usage of the mobile
phone, and the like. Moreover, the memory 1220 can include a high speed random access
memory, and can also include a non-volatile memory, such as at least one magnetic disk
storage device, a flash memory device, or other volatile solid state storage device.

[0082] The input unit 1230 can be configured to receive input numeric or symbol
information and to generate key signal inputs related to user settings and function controls of
the mobile phone. Specifically, the input unit 1230 may include a fingerprint identification
module 1231 and other input devices 1232. The fingerprint identification module 1231 can
collect fingerprint data of the user. In addition to the fingerprint identification module 1231,
the input unit 1230 may also include other input devices 1232. Specifically, the other input
devices 1232 may include, but are not limited to, one or more of a touch screen, a physical
keyboard, function keys (such as volume control buttons, switch buttons, etc.), a trackball, a
mouse, a joystick, and the like.

[0083] The display unit 1240 can be used to display information input by the user or
information provided to the user as well as various menus of the mobile phone. The display
unit 1240 can include a display screen 1241. Alternatively, the display screen 1241 can be
configured in the form of a liquid crystal display (LCD), an organic light-emitting diode
(OLED), or the like. Although in FIG. 12, the fingerprint identification module 1231 and the
display screen 1241 are used as two separate components to implement the input and input
functions of the mobile phone. However, in some embodiments, the fingerprint identification
module 1231 and the display screen 1241 may be integrated to achieve the input and
playback functions of the mobile phone.

[0084] The mobile phone can also include at least one type of sensor 1250, such as a
light sensor, a motion sensor, and other sensors. Specifically, the light sensor may include an

ambient light sensor and a proximity sensor, wherein the ambient light sensor may adjust the
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brightness of the display screen 1241 according to the brightness of the ambient light. The
proximity sensor may turn off the display screen 1241 and/or backlight when the mobile
phone moves close to the ear. As a kind of motion sensor, the accelerometer sensor can detect
the magnitude of acceleration in all directions (usually three axes). When it is stationary, it
can detect the magnitude and direction of gravity. It can be used to identify the gesture of the
mobile phone (such as horizontal and vertical screen switching, related Games,
magnetometer attitude calibration), vibration recognition related functions (such as
pedometer, tapping), etc.; other sensors such as gyroscopes, barometers, hygrometers,
thermometers, infrared sensors, etc. that can be configured on mobile phones are not
elaborated herein.

[0085] The audio circuit 1260, a speaker 1261, and a microphone 1262 can provide an
audio interface between the user and the mobile phone. The audio circuit 1260 can transmit
the electrical data converted from the received audio data to the speaker 1261, and convert it
into a sound signal by the speaker 1261 for playback. On the other hand, the microphone
1262 converts the collected sound signal into an electrical signal, received by the audio
circuit 1260 and converted into audio data, and then processed by the audio data playing
processor 1280, transmitted to for example, another mobile phone via the RF circuit 1210, or
played to the memory 1220 for further processing.

[0086] WiFi is a short-range wireless transmission technology. The mobile phone can
help users through the WiFi module 1270 to transmit and receive e-mail, browse the web and
access streaming media, etc. It provides users with wireless broadband Internet access.
Although FIG. 12 shows the WiFi module 1270, it can be understood that it does not belong
to the essential component of the mobile phone, and may be omitted as needed within the
scope of not changing the essence of the present disclosure.

[0087] The processor 1280 is a control center for the mobile phone that connects
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various portions of the entire mobile phone with various interfaces and lines. The processor
1280 performs various functions and processing data of a mobile phone, by executing or
performing software programs and/or modules stored in the memory 1220, and invoking data
stored in the memory 1220, so as to achieve the overall monitoring of the phone. Optionally,
the processor 1280 may include one or more processing units. Preferably, the processor 1280
may integrate an application processor and a modem processor. Wherein the application
processor mainly processes an operating system, a user interface, an application, and the like.
The modem processor primarily handles wireless communications. It will be appreciated that
the above described modem processor may also not be integrated into the processor 1280.

[0088] The mobile phone also includes a power supply 1290 (such as a battery) that
supplies power to the various components. Preferably, the power supply can be logically
coupled to the processor 1280 via a power management system to manage functions such as
charging, discharging, and power management through the power management system.

[0089] Although not shown, the mobile phone may further include a camera, a
Bluetooth module, and the like, and details are not described herein again.

[0090] In the above embodiments shown in FIG. 4 to FIG. 9, the process on the terminal
side in each step method may be implemented based on the structure of the mobile phone.

[0091] In the above embodiment shown in FIG. 10A to FIG. 10B, each unit function can
be implemented based on the structure of the mobile phone.

[0092] An embodiment of the present disclosure further provides a computer storage
medium, wherein the computer storage medium can store a program, and when being
executed, the program includes some or all of the steps of any one of the method for
transmitting signaling described in the above method embodiments.

[0093] The steps of the method or algorithm described in the embodiments of the

present disclosure may be implemented in a hardware manner, or may be implemented by a

21



processor executing software instructions. The software instructions may be composed of
corresponding software modules, which may be stored in a random access memory (RAM), a
flash memory, a read only memory (ROM), an erasable programmable read only memory
(EPROM), an electrically erasable programmable read only memory (EEPROM), a register, a
hard disk, a removable hard disk, a compact disk read only (CD-ROM) or any other form of
storage medium known in the art. An exemplary storage medium is coupled to the processor
to enable the processor to read information from, and write information to, the storage
medium. Of course, the storage medium can also be an integral part of the processor. The
processor and the storage medium can be located in an ASIC. Additionally, the ASIC can be
located in a gateway device or a mobility management network element. Of course, the
processor and the storage medium may also exist as discrete components in the gateway
device or the mobility management network element.

[0094] Those skilled in the art should appreciate that in one or more of the above
examples, the functions described in the embodiments of the present disclosure may be
implemented in hardware, software, firmware, or any combination thereof. When
implemented in software, the functions may be stored in a computer readable medium or
transmitted as one or more instructions or codes on a computer readable medium. Computer
readable media includes both computer storage media and communication media including
any medium that facilitates transfer of a computer program from one position to another. A
storage medium may be any available media that can be accessed by a general purpose or a
special purpose computer.

[0095] The objectives, technical solutions and beneficial effects of the embodiments of
the present disclosure are further described in detail through the above specific
implementations. It should be understood that the above is only specific implementations of

the embodiments of the present disclosure, and is not intended to limit the scope of protection
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of the embodiments of the present disclosure.
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WHAT IS CLAIMED IS:

1. A method for transmitting signaling, comprising:

receiving, by a terminal, a first downlink control channel of a group of downlink
control channels transmitted by a network device, wherein the first downlink control channel
carries first indication information, the first indication information is used to indicate at least
one piece of time domain resource information of the at least one downlink control channel
of the group of downlink control channels, and the group of downlink control channels is
used for a group of terminals in a cell.

2. The method according to claim 1, wherein the time domain resource information
comprises at least one piece of the following information of the downlink control channel: a
time slot, a minislot, a starting symbol, a time domain length, a time domain density, and a
transmission period.

3. The method according to any one of claims 1 to 2, wherein the group of downlink
control channels is an nth group of downlink control channels of N groups of downlink
control channels that are transmitted by the network device alternately, and the N groups of
downlink control channels are used for N groups of terminals in the cell, where n is a positive
integer less than or equal to N, and N is a positive integer.

4. The method according to claim 3, wherein the N groups of downlink control
channels are downlink control channels for N groups of beams of the cell.

5. The method according to any one of claims 1-4, wherein the first indication
information is further used to indicate at least one piece of frequency domain resource
information of the downlink control channel.

6. The method according to any one of claims 1-5, wherein before receiving the first
downlink control channel of the group of downlink control channels transmitted by the

network device, the method further comprises:
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receiving, by the terminal, second indication information transmitted by the network
device, wherein the second indication information is used to indicate time domain resource
information and/or frequency domain resource information of the at least one downlink
control channel, and the time domain resource information comprises at least one piece of the
following information of the at least one downlink control channel: a time slot, a minislot, a
starting symbol, a time domain length, a time domain density, and a transmission period.

7. Amethod for transmitting signaling, comprising:

transmitting, by a network device, a first downlink control channel of a group of
downlink control channels, wherein the first downlink control channel carries first indication
information, the first indication information is used to indicate at least one piece of time
domain resource information of the at least one downlink control channel of the group of
downlink control channels, and the group of downlink control channels is used for a group of
terminals in a cell.

8. The method according to claim 7, wherein the time domain resource information
comprises at least one piece of the following information of the downlink control channel: a
time slot, a minislot, a starting symbol, a time domain length, a time domain density, and a
transmission period.

9. The method according to claim 7 or 8, wherein the group of downlink control
channels is an nth group of downlink control channels of N groups of downlink control
channels that are transmitted by the network device alternately, and the N groups of downlink
control channels are used for N groups of terminals in the cell, where n is a positive integer
less than or equal to N, and N is a positive integer.

10. The method according to claim 9, wherein the N groups of downlink control
channels are downlink control channels for N groups of beams of the cell.

11. The method according to any one of claims 7 to 10, wherein the first indication
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information is further used to indicate at least one piece of frequency domain resource
information of the downlink control channel.

12. The method according to any one of claims 7 to 11, wherein before the network
device transmits the first downlink control channel of the group of downlink control channels,
the method further comprises:

transmitting, by the network device, second indication information, wherein the
second indication information is used to indicate time domain resource information and/or
frequency domain resource information of the at least one downlink control channel, and the
time domain resource information comprises at least one piece of the following information
of the at least one downlink control channel: a time slot, a minislot, a starting symbol, a time
domain length, a time domain density, and a transmission period.

13. Aterminal, comprising: a processing unit and a communication unit, wherein

the processing unit is configured to receive, via the communication unit, a first
downlink control channel of a group of downlink control channels transmitted by a network
device, the first downlink control channel carries first indication information, the first
indication information is used to indicate at least one piece of time domain resource
information of the at least one downlink control channel of the group of downlink control
channels, and the group of downlink control channels is used for a group of terminals in a
cell.

14. The terminal according to claim 13, wherein the time domain resource information
comprises at least one piece of the following information of the downlink control channel: a
time slot, a minislot, a starting symbol, a time domain length, a time domain density, and a
transmission period.

15. The terminal according to claim 13 or 14, wherein the group of downlink control

channels is an nth group of downlink control channels of N groups of downlink control
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channels that are transmitted by the network device alternately, and the N groups of downlink
control channels are used for N groups of terminals in the cell, where n is a positive integer
less than or equal to N, and N is a positive integer.

16. The terminal according to claim 15, wherein the N groups of downlink control
channels are downlink control channels for N groups of beams of the cell.

17. The terminal according to any one of claims 13 to 16, wherein the first indication
information is further used to indicate at least one piece of frequency domain resource
information of the downlink control channel.

18. The terminal according to any one of claims 13-17, wherein before the processing
unit receives, via the communication unit, the first downlink control channel of the group of
downlink control channels transmitted by the network device, the processing unit is further
configured to:

receive second indication information transmitted by the network device via the
communication unit, wherein the second indication information is used to indicate time
domain resource information and/or frequency domain resource information of the at least
one downlink control channel, and the time domain resource information comprises at least
one piece of the following information of the at least one downlink control channel: a time
slot, a minislot, a starting symbol, a time domain length, a time domain density, and a
transmission period.

19. A network device, comprising: a processing unit and a communication unit,
wherein

the processing unit is configured to transmit, via the communications unit, a first
downlink control channel of a group of downlink control channels, the first downlink control
channel carries first indication information, the first indication information is used to indicate

at least one piece of time domain resource information of the at least one downlink control
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channel of the group of downlink control channels, and the group of downlink control
channels is used for a group of terminals in a cell.

20. The network device according to claim 19, wherein the time domain resource
information comprises at least one piece of the following information of the downlink control
channel: a time slot, a minislot, a starting symbol, a time domain length, a time domain
density, and a transmission period.

21. The network device according to claim 19 or 20, wherein the group of downlink
control channels is an nth group of downlink control channels of N groups of downlink
control channels that are transmitted by the network device alternately, and the N groups of
downlink control channels are used for N groups of terminals in the cell, where n is a positive
integer less than or equal to N, and N is a positive integer.

22. The network device according to claim 21, wherein the N groups of downlink
control channels are downlink control channels for N groups of beams of the cell.

23. The network device according to any one of claims 19 to 22, wherein the first
indication information is further used to indicate at least one piece of frequency domain
resource information of the downlink control channel.

24. The network device according to any one of claims 19 to 23, wherein before the
processing unit transmits the first downlink control channel of the group of downlink control
channels via the communication unit, the processing unit is further configured to transmit
second indication information via the communication unit, wherein the second indication
information is used to indicate time domain resource information and/or frequency domain
resource information of the at least one downlink control channel, and the time domain
resource information comprises at least one piece of the following information of the at least
one downlink control channel: a time slot, a minislot, a starting symbol, a time domain length,

a time domain density, and a transmission period.
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25. A terminal, comprising: a processor, a memory, and a transceiver, the processor
being communicatively coupled to the memory and the transceiver;

wherein the memory stores program codes and data, and the processor is configured to
invoke the program codes and the data to perform the method according to any of claims 1-6.

26. A network device, comprising: a processor, a memory, and a transceiver, the
processor being communicatively coupled to the memory and the transceiver;

wherein the memory stores program codes and data, and the processor is configured to
invoke the program codes and the data to perform the method according to any one of claims

7-12.
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