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(54) COMMUNICATIONS NETWORK ARCHITECTURE AND SIGNALING TRANSPORT METHOD 
AND APPARATUS

(57) The present disclosure provides a communica-
tions network architecture and a signaling transport
method and apparatus, said network architecture com-
prising: at least one controllable device and multi-mode
base station, said multi-mode base station at least sup-
porting 5G communications and point-to-point commu-
nications; said controllable device and the multi-mode
base station communicate with one another on the basis

of point-to-point communications. In the present disclo-
sure, the multi-mode base station may communicate nor-
mally with a terminal on the basis of 5G communications,
and communicate with the controllable device on the ba-
sis of point-to-point communications; thus the solution of
a network architecture combining a 5G system commu-
nicating with a controllable device is provided.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the field of
communications, and in particular, to a communication
network architecture, a signaling transmission method,
and an apparatus.

BACKGROUND

[0002] At present, applications of drones are becoming
more and more extensive. In the related art, if an LTE
(Long Term Evolution) communication system is used to
communicate with a drone, a bandwidth and delay re-
quired for current services of the drone cannot be en-
sured, and if a point-to-point communication system is
used to communicate with the drone. However, interac-
tion with a network side in real time may be difficult to
achieve.
[0003] 5G, namely NR (New Radio) network related
standardization is being carried out in 3GPP (3rd Gen-
eration Partnership Project). In the 5G system, there is
no solution for communicating with the drone currently.

SUMMARY

[0004] In order to overcome problems in the related
art, embodiments of the present disclosure provide a
communication network architecture, a signaling trans-
mission method, and an apparatus.
[0005] According to a first aspect of an embodiment of
the present disclosure, a communication network archi-
tecture is provided, including: at least one controllable
device and a multi-mode base station, the multi-mode
base station at least supporting a 5G communication
mode and a point-to-point communication mode,
wherein the controllable device and the multi-mode base
station communicate with one another on the basis of
the point-to-point communication mode.
[0006] Optionally, the multi-mode base station is a
common mode base station of a 5G communication sys-
tem and a point-to-point communication system.
[0007] Optionally, the communication network archi-
tecture further includes at least one communication node,
wherein, the communication node and the controllable
device communicate with one another on the basis of the
point-to-point communication mode;
the communication node and the multi-mode base station
communicate with one another on the basis of the 5G
communication mode.
[0008] Optionally, the communication node and the
controllable device communicate with one another by us-
ing a wireless communication frequency band corre-
sponding to the 5G communication system.
[0009] Optionally, the communication node and the
multi-mode base station communicate with one another
through a preset communication interface.

[0010] Optionally, when the number of the controllable
devices is multiple, the controllable devices communi-
cate with each other on the basis of the point-to-point
communication mode.
[0011] According to a second aspect of the embodi-
ment of the present disclosure, a signaling transmission
method is provided, which is used in the controllable de-
vice in the communication network architecture de-
scribed in the above first aspect, the method including:
[0012] receiving a control signaling transmitted by a
multi-mode base station on the basis of a point-to-point
communication mode, wherein the control signaling is a
signaling for controlling the controllable device and trans-
mitted by a terminal to the multi-mode base station;
performing a corresponding operation according to the
control signaling.
[0013] Optionally, the method further includes:

receiving a control signaling transmitted by the multi-
mode base station to the communication node and
forwarded by a communication node in the commu-
nication network architecture on the basis of the
point-to-point communication mode, wherein the
control signaling is a signaling for controlling the con-
trollable device and transmitted by a terminal to the
multi-mode base station;
after receiving the control signaling forwarded by the
communication node, performing the step of the per-
forming a corresponding operation according to the
control signaling.

[0014] Optionally, when the control signaling is used
to control the controllable device to perform a feedback
operation of information, the method further includes:

transmitting feedback information collected accord-
ing to the control signaling to the multi-mode base
station on the basis of the point-to-point communi-
cation mode, so that the multi-mode base station
transmits the feedback information to the terminal; or
transmitting the feedback information collected ac-
cording to the control signaling to the communication
node on the basis of the point-to-point communica-
tion mode, so that after the communication node
transmits the feedback information to the multi-mode
base station on the basis of the 5G communication
mode, the feedback information is transmitted by the
multi-mode base station to the terminal.

[0015] According to a third aspect of the embodiments
of the present disclosure, a signaling transmission meth-
od is provided, which is used in a multi-mode base station
in a communication network architecture described in the
above first aspect, the method including:

receiving a control signaling transmitted by a termi-
nal, wherein the control signaling is a signaling for
controlling a controllable device in the communica-
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tion network architecture; and
transmitting the control signaling to the controllable
device on the basis of a point-to-point communica-
tion mode, so that the controllable device performs
a corresponding operation according to the control
signaling.

[0016] Optionally, after the receiving a control signal-
ing transmitted by a terminal, the method further includes:
transmitting the control signaling to a communication
node in the network architecture on the basis of a 5G
communication mode, so that the communication node
forwards the control signaling to the controllable device
on the basis of the point-to-point communication mode.
[0017] Optionally, when the control signaling is used
to control the controllable device to perform a feedback
operation of information, the method further includes:

receiving the feedback information transmitted by
the controllable device to the multi-mode base sta-
tion on the basis of the point-to-point communication
mode, wherein the feedback information is informa-
tion collected by the controllable device on the basis
of the control signaling; and
transmitting the feedback information to the terminal.

[0018] Optionally, when the control signaling is used
to control the controllable device to perform a feedback
operation of information, the method further includes:

receiving the feedback information forwarded by the
communication node in the communication network
architecture to the multi-mode base station on the
basis of the 5G communication mode; wherein the
feedback information is information collected by the
controllable device on the basis of the control sign-
aling; and
transmitting the feedback information to the terminal.

[0019] According to a fourth aspect of the embodi-
ments of the present disclosure, a signaling transmission
apparatus is provided, which is used in the controllable
device in the communication network architecture de-
scribed in the above first aspect, the apparatus including:

a first receiving module, configured to receive a con-
trol signaling transmitted by a multi-mode base sta-
tion on the basis of a point-to-point communication
mode, wherein the control signaling is a signaling for
controlling the controllable device and transmitted
by a terminal to the multi-mode base station; and
a performing module, configured to perform a corre-
sponding operation according to the control signal-
ing.

[0020] Optionally, the apparatus further includes:

a second receiving module, configured to receive a

control signaling transmitted by the multi-mode base
station to the communication node and forwarded
by a communication node in the communication net-
work architecture on the basis of the point-to-point
communication mode, wherein the control signaling
is a signaling for controlling the controllable device
and transmitted by a terminal to the multi-mode base
station; and
a control module, configured to control the perform-
ing module to perform a corresponding operation ac-
cording to the control signaling after the second re-
ceiving module receives the control signaling for-
warded by the communication node.

[0021] Optionally, the device further includes any one
of following modules:

a first transmitting module, configured to, when the
control signaling is used to control the controllable
device to perform a feedback operation of informa-
tion, transmit feedback information collected accord-
ing to the control signaling to the multi-mode base
station on the basis of the point-to-point communi-
cation mode, so that the multi-mode base station
transmits the feedback information to the terminal;
a second transmitting module, configured to, when
the control signaling is used to control the controlla-
ble device to perform a feedback operation of infor-
mation, transmit the feedback information collected
according to the control signaling to the communi-
cation node on the basis of the point-to-point com-
munication mode, so that after the communication
node transmits the feedback information to the multi-
mode base station on the basis of the 5G communi-
cation mode, the feedback information is transmitted
by the multi-mode base station to the terminal.

[0022] According to a fifth aspect of the embodiments
of the present disclosure, a signaling transmission appa-
ratus is provided, which is used in a multi-mode base
station in the communication network architecture de-
scribed in the above first aspect, the apparatus including:

a third receiving module, configured to receive a con-
trol signaling transmitted by a terminal, wherein the
control signaling is a signaling for controlling a con-
trollable device in the communication network archi-
tecture; and
a third transmitting module, configured to transmit
the control signaling to the controllable device on the
basis of a point-to-point communication mode, so
that the controllable device performs a correspond-
ing operation according to the control signaling.

[0023] Optionally, the apparatus further includes:
a fourth transmitting module, configured to transmit the
control signaling to a communication node in the network
architecture on the basis of a 5G communication mode,
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so that the communication node forwards the control sig-
naling to the controllable device on the basis of the point-
to-point communication mode.
[0024] Optionally, the apparatus further includes:

a fourth receiving module, configured to receive the
feedback information transmitted by the controllable
device to the multi-mode base station on the basis
of the point-to-point communication mode, wherein
the feedback information is information collected by
the controllable device on the basis of the control
signaling; and
a fifth transmitting module, configured to transmit the
feedback information to the terminal.

[0025] Optionally, the apparatus further includes:

a fifth receiving module, configured to receive the
feedback information forwarded by the communica-
tion node in the communication network architec-
tures to the multi-mode base station on the basis of
the 5G communication mode, wherein the feedback
information is information collected by the controlla-
ble device on the basis of the control signaling; and
a sixth transmitting module, configured to transmit
the feedback information to the terminal.

[0026] According to a sixth aspect of the embodiments
of the present disclosure, a computer readable storage
medium storing a computer program is provided, wherein
the computer program is for performing the signaling
transmission method of the second aspect described
above.
[0027] According to a seventh aspect of the embodi-
ments of the present disclosure, , a computer readable
storage medium storing a computer program is provided,
wherein the computer program is for performing the sig-
naling transmission method of the third aspect described
above.
[0028] According to an eighth aspect of the embodi-
ments of the present disclosure, a signaling transmission
apparatus is provided, wherein the apparatus is used in
the controllable device in the communication network ar-
chitecture of the second aspect described above, includ-
ing:

a processor; and
a memory for storing signalings executable by the
processor;
wherein the processor is configured to:

receive a control signaling transmitted by a mul-
ti-mode base station on the basis of a point-to-
point communication mode, wherein the control
signaling is a signaling for controlling the con-
trollable device and transmitted by a terminal to
the multi-mode base station; and
perform a corresponding operation according to

the control signaling.

[0029] According to a ninth aspect of the embodiments
of the present disclosure, a signaling transmission appa-
ratus is provided, wherein the apparatus is used in a mul-
ti-mode base station in the communication network ar-
chitecture of the third aspect described above, including:

a processor; and
a memory for storing signalings executable by the
processor;
wherein the processor is configured to:

receiving a control signaling transmitted by a ter-
minal, wherein the control signaling is a signal-
ing for controlling a controllable device in the
communication network architecture; and
transmitting the control signaling to the control-
lable device on the basis of a point-to-point com-
munication mode, so that the controllable device
performs a corresponding operation according
to the control signaling.

[0030] The technical solutions provided by the embod-
iments of the present disclosure may include the follow-
ing beneficial effects:
the embodiments of the present disclosure provide a
communication network architecture including at least
one controllable device and a multi-mode base station,
the multi-mode base station at least supporting a 5G com-
munication mode and a point-to-point communication
mode. Further, the controllable device and the multi-
mode base station communicate with one another on the
basis of the point-to-point communication mode. In the
above communication network architecture, the multi-
mode base station can perform normal communication
with the terminal on the basis of the 5G communication
mode, and communicate with the controllable device on
the basis of the point-to-point communication mode,
thereby providing a solution for a network architecture
that performs the communication with the controllable
device in combination with the 5G system.
[0031] In the embodiment of the present disclosure,
optionally, the multi-mode base station may be a com-
mon mode base station of a 5G communication system
and a point-to-point communication system. Therefore,
on the basis of the existing wireless system, only a small
change is required, and a multi-mode base station that
communicates with the controllable device in combina-
tion with the 5G system can be realized with high avail-
ability.
[0032] In the communication network architecture pro-
vided by the embodiment of the present disclosure, op-
tionally, at least one communication node may be further
included, wherein the communication node and the con-
trollable device communicate with one another on the
basis of the point-to-point communication mode, and the
communication node and the multi-mode base station
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communicate with one another on the basis of the 5G
communication mode. With the above communication
network architecture, it is possible to communicate with
more controllable devices through different communica-
tion nodes at the same time point, which achieves high
availability.
[0033] In the communication network architecture pro-
vided by the embodiments of the present disclosure, a
plurality of controllable devices communicates with each
other on the basis of the point-to-point communication
mode, thereby avoiding collision between controllable
devices and better assisting users in locating and coor-
dinating controllable devices, etc..
[0034] In the embodiment of the present disclosure,
after receiving the control signaling transmitted by the
multi-mode base station on the basis of the point-to-point
communication mode, the controllable device may per-
form the corresponding operation according to the control
signaling. The control signaling is a signaling for control-
ling the controllable device and transmitted by the termi-
nal to the multi-mode base station. Through the above
processes, the multi-mode base station performs the
point-to-point communication with the controllable device
directly, thereby realizing the real-time communication
with the controllable device in the 5G network system,
and further, controlling the controllable device to perform
the corresponding operation in real time.
[0035] In the embodiment of the present disclosure,
optionally, the controllable device may further perform
the corresponding operation according to a control in-
struction forwarded by the communication node on the
basis of the point-to-point communication mode. In the
above process, the communication node performs the
point-to-point communication with the controllable de-
vice, while the communication node performs the 5G
communication with the multi-mode base station. The
purpose of real-time communication with the controllable
device in the 5G network system is also achieved.
[0036] In the embodiment of the present disclosure,
the controllable device may further transmit the feedback
information collected in real time according to the control
signaling to the multi-mode base station on the basis of
the point-to-point communication mode directly. Or after
the controllable device transmits the feedback informa-
tion to the communication node on the basis of the point-
to-point communication mode, the feedback information
is transmitted by the communication node to the multi-
mode base station on the basis of the 5G communication
mode. Further, the multi-mode base station transmits the
feedback information to the terminal. Through the above
processes, the feedback information collected by the
controllable device can be transmitted to the terminal in
real time in the 5G system.
[0037] In the embodiment of the present disclosure,
after receiving the control signaling transmitted by the
terminal, the multi-mode base station may transmit the
control signaling to the controllable device on the basis
of the point-to-point communication mode, so that the

controllable device can perform the corresponding oper-
ation according to the control signaling. Through the
above processes, real-time communication with the con-
trollable device is realized in the 5G system, and further,
real-time control of the controllable device can be real-
ized through the terminal.
[0038] It should be understood that the above general
description and the following detailed description are
merely exemplary and explanatory and should not be
construed as limiting of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] The accompanying drawings, which are incor-
porated in the specification and constitute a part of the
specification, show exemplary embodiments of the
present disclosure. The drawings along with the specifi-
cation explain the principles of the present disclosure.

FIG 1 is a schematic diagram of a communication
network architecture according to an exemplary em-
bodiment.
FIG 2 is a schematic diagram of another communi-
cation network architecture according to an exem-
plary embodiment.
FIG 3 is a schematic diagram of another communi-
cation network architecture, according to an exem-
plary embodiment.
FIG 4 is a flowchart of a signaling transmission meth-
od according to an exemplary embodiment.
FIG. 5 is a flowchart of another signaling transmis-
sion method according to an exemplary embodi-
ment.
FIG. 6A is a flowchart of another signaling transmis-
sion method according to an exemplary embodi-
ment.
FIG. 6B is a flowchart of another signaling transmis-
sion method according to an exemplary embodi-
ment.
FIG. 7 is a flowchart of another signaling transmis-
sion method according to an exemplary embodi-
ment.
FIG. 8 is a flowchart of another signaling transmis-
sion method according to an exemplary embodi-
ment.
FIG. 9 is a flowchart of another signaling transmis-
sion method according to an exemplary embodi-
ment.
FIG. 10 is a flowchart of another signaling transmis-
sion method according to an exemplary embodi-
ment.
FIG. 11 is a flowchart of another signaling transmis-
sion method according to an exemplary embodi-
ment.
FIG. 12 is a flowchart of another signaling transmis-
sion method according to an exemplary embodi-
ment.
FIG. 13 is a block diagram of a signaling transmission
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apparatus according to an exemplary embodiment.
FIG. 14 is a block diagram of another signaling trans-
mission apparatus according to an exemplary em-
bodiment.
FIG. 15A is a block diagram of another signaling
transmission apparatus according to an exemplary
embodiment.
15B is a block diagram of another signaling trans-
mission apparatus according to an exemplary em-
bodiment.
FIG. 16 is a block diagram of another signaling trans-
mission apparatus according to an exemplary em-
bodiment.
FIG. 17 is a block diagram of another signaling trans-
mission apparatus according to an exemplary em-
bodiment.
FIG. 18 is a block diagram of another signaling trans-
mission apparatus according to an exemplary em-
bodiment.
FIG. 19 is a block diagram of another signaling trans-
mission apparatus according to an exemplary em-
bodiment.
FIG. 20 is a schematic structural diagram of a sign-
aling transmission apparatus according to an exem-
plary embodiment of the present disclosure.
FIG. 21 is a schematic structural diagram of another
signaling transmission apparatus according to an ex-
emplary embodiment of the present disclosure.

DETAILED DESCRIPTION

[0040] Exemplary embodiments will be described in
detail herein, examples of which are illustrated in the ac-
companying drawings. The following description refers
to the same or similar elements in the different figures
unless otherwise indicated. The embodiments described
in the following exemplary embodiments do not represent
all embodiments consistent with the present disclosure.
Instead, they are merely examples of devices and meth-
ods consistent with aspects of the disclosure as detailed
in the appended claims.
[0041] The terms used in the present disclosure are
for the purpose of describing particular embodiments on-
ly, and are not intended to limit the present disclosure.
As used in the present disclosure and the appended
claims, the singular forms "a", "the" and "said" are intend-
ed to include the plural forms as well, unless the context
clearly indicates otherwise. It should also be understood
that the term "and/or" as used herein refers to and en-
compasses any and all possible combinations of one or
more of the associated listed items.
[0042] It should be understood that although the terms
first, second, third, etc. may be used to describe various
information in the present disclosure, such information
should not be limited to these terms. These terms are
only used to distinguish the same type of information from
each other. For example, the first information may also
be referred to as second information without departing

from the scope of the present disclosure. Similarly, the
second information may also be referred to as the first
information. Depending on the context, the word "if’ as
used herein may be interpreted
as "when" or "upon" or "in response to determining".
[0043] An embodiment of the present disclosure pro-
vides a communication network architecture. As shown
in FIG. 1, the communication network architecture in-
cludes at least one controllable device 100 and a multi-
mode base station 200. In the embodiment, the control-
lable device 100 can be a robot or a drone, the multi-
mode base station 200 at least supports a 5G commu-
nication mode and a point-to-point communication mode.
[0044] Optionally, the multi-mode base station 200
may be a common mode base station of a 5G commu-
nication system and a point-to-point communication sys-
tem. In the related art, the common mode base station
refers to that different communication systems adopt the
same chassis or cabinet. That is, different communica-
tion systems can adopt the same BBU (Building Base-
band Unit) and RRU (Remote Radio Unit). In the embod-
iment of the present disclosure, the multi-mode base sta-
tion 200 can employ a common mode base station of a
5G communication system and a point-to-point commu-
nication system.
[0045] In the communication network architecture
shown in FIG. 1, the multi-mode base station 200 can
also perform normal communication with the terminal 400
on the basis of the 5G communication mode. In addition,
the multi-mode base station 200 and the controllable de-
vice 100 communicate with one another on the basis of
the point-to-point communication mode, such as a PC5
mode. That is, in the communication network architecture
provided by the embodiments of the present disclosure,
the multi-mode base station 200 may communicate with
the controllable device 100 by using a separate frequen-
cy, without affecting the normal wireless communication
between the multi-mode base station 200 and the termi-
nal 400.
[0046] In the above communication network architec-
ture, the multi-mode base station can perform normal
communication with the terminal on the basis of the 5G
communication mode, and communicate with the con-
trollable device on the basis of the point-to-point commu-
nication mode, thereby providing a solution for a network
architecture that performs the communication with the
controllable device in combination with the 5G system.
[0047] Considering that the controllable device 100
and the multi-mode base station 200 communicate with
one another on the basis of the point-to-point communi-
cation mode, one multi-mode base station 200 can com-
municate with one controllable device 100 at a certain
time point. However, this will result in a waste of 5G sys-
tem resources. Therefore, another communication net-
work architecture is further provided in the embodiment
of the present disclosure. As shown in FIG. 2, FIG. 2 is
another communication network architecture on the ba-
sis of the embodiment shown in FIG. 1, further including:
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at least one communication node 300. In the embodi-
ment, corresponding to the controllable device 100, the
communication node 300 can be a small base station;
corresponding to the multi-mode base station 200, the
communication node 300 can be a communication
hotspot device.
[0048] In the above communication network architec-
ture, in order to ensure the normal communication be-
tween the communication node 300 and the controllable
device 100, the communication node 300 and the con-
trollable device 100 can communicate with one another
using a different frequency band and communication
standard from those of the wireless communication in
the related art. Optionally, the communication node 300
and the controllable device 100 can communicate with
one another on the basis of the point-to-point communi-
cation mode, such as a PC5 manner; and the communi-
cation node 300 and the controllable device 100 commu-
nicate with one another using the wireless communica-
tion frequency band corresponding to the 5G communi-
cation system.
[0049] The communication node 300 and the multi-
mode base station 200 can communicate with one an-
other on the basis of the 5G communication mode.
[0050] In the above communication network architec-
ture, one communication node 300 can perform the point-
to-point communication with one controllable device 100
at a certain time point, while each communication node
300 can perform 5G communication with the multi-mode
base station 200 through the preset communication in-
terface 500, and the number of communication nodes
performing communication with the multi-mode base sta-
tion 200 can be multiple, thereby achieving the purpose
of simultaneously communicating with a plurality of con-
trollable devices 100 in combination with the 5G system
at the same time point.
[0051] Optionally, the preset communication interface
between the communication node 300 and the multi-
mode base station 200 may be defined as a dN interface.
The preset communication interfaces may connect with
each other in a wireless manner or in a wired manner,
and the preset communication interface supports 5G or
a newly defined communication standard in the future.
Among them, when the connection is conducted in a
wired manner, the connection can be conducted through
an optical fiber.
[0052] In practical applications, when the communica-
tion node 300 and the multi-mode base station 200 are
connected in a wireless manner, the location of the com-
munication node 300 may be mobile. As shown in FIG.
3, optionally, the communication node 300 may be dis-
posed on a controller of the controllable device 100. Real-
time communication with the controllable device 100 and
the multi-mode base station 200 can be performed
through the communication node 300.
[0053] When the communication node 300 and the
multi-mode base station 200 are connected in a wired
manner, the location of the communication node 300 may

be fixed. Optionally, the communication node 300 may
be disposed in a public place, such as a sports park or
the like. The public can communicate with the controlla-
ble device 100 and the multi-mode base station 200 in
real time through the communication node 300.
[0054] In the above embodiment, the communication
network architecture may further include at least one
communication node, and the communication node and
the controllable device communicate with one another
on the basis of the point-to-point communication mode,
such as a PC5 manner, and the communication node
and the multi-mode base station communicate with one
another on the basis of the 5G communication mode.
With the above communication network architecture, it
is possible to communicate with more controllable devic-
es through different communication nodes at the same
time point, which achieves high availability.
[0055] In the embodiment of the present disclosure, in
any of the above communication network architectures,
optionally, when the number of the controllable devices
100 is multiple, the controllable devices 100 may com-
municate with each other on the basis of the point-to-
point communication mode. Optionally, the relative po-
sition information and the like between the controllable
device 100 and the other controllable device 100 can be
automatically obtained by the controllable device 100 on
the basis of the point-to-point communication mode.
When the relative distance value indicated by the relative
position information is less than a preset distance value,
the controllable device 100 automatically performs elud-
ing, thereby avoiding collision between the controllable
devices 100 and better assisting users in locating and
coordinating the controllable devices, etc..
[0056] The embodiment of the present disclosure fur-
ther provides a signaling transmission method, which
may be used in the controllable device in the above com-
munication network architecture. Referring to FIG. 4,
FIG. 4 is a signaling transmission method according to
an embodiment of the present application, and includes
the following steps.
[0057] In step 101, a control signaling transmitted by
a multi-mode base station on the basis of a point-to-point
communication mode is received, wherein the control
signaling is a signaling for controlling the controllable de-
vice and transmitted by a terminal to the multi-mode base
station.
[0058] In step 102, a corresponding operation is per-
formed according to the control signaling.
[0059] In the above embodiment, after receiving the
control signaling transmitted by the multi-mode base sta-
tion on the basis of the point-to-point communication
mode, the controllable device may perform the corre-
sponding operation according to the control signaling. In
the embodiment, the control signaling is a signaling for
controlling the controllable device and transmitted by the
terminal to the multi-mode base station. Through the
above processes, the multi-mode base station performs
the point-to-point communication with the controllable
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device directly, thereby realizing the real-time communi-
cation with the controllable device in the 5G network sys-
tem, and further, controlling the controllable device to
perform the corresponding operation in real time.
[0060] As for the above step 101, optionally, the termi-
nal may be a smart phone, a computer, a personal digital
assistant (PDA), or the like. The terminal may be bound
to the controllable device in advance, and further, the
terminal generates the control signaling for controlling
the controllable device according to the related art, and
transmits the control signaling to the multi-mode base
station. The multi-mode base station can directly receive
the control signaling.
[0061] Further, after receiving the control signaling, the
multi-mode base station may transmit the control signal-
ing to the controllable device on the basis of the point-
to-point communication mode, such as a PC5 manner.
[0062] As for the above step 102, after receiving the
control signaling transmitted by the multi-mode base sta-
tion on the basis of the point-to-point communication
mode, the controllable device may perform an operation
corresponding to the control signaling.
[0063] Optionally, the operations include, but not lim-
ited to, takeoff, landing, altitude up or down, flying ac-
cording to a preset trajectory, feedback operation of in-
formation, and the like. The feedback information collect-
ed by the controllable device may be height measure-
ment information, geological exploration information, re-
al-time image information, or other information that needs
to be collected.
[0064] The embodiment of the present disclosure fur-
ther provides another signaling transmission method.
Referring to FIG. 5, FIG. 5 is another signaling transmis-
sion method on the basis of the embodiment shown in
FIG. 4, which may further include the following steps.
[0065] In step 103, a control signaling transmitted by
the multi-mode base station to the communication node
and forwarded by a communication node in the commu-
nication network architecture on the basis of the point-
to-point communication mode is received, wherein the
control signaling is a signaling for controlling the control-
lable device and transmitted by a terminal to the multi-
mode base station.
[0066] In this step, after the terminal transmits the con-
trol signaling to the multi-mode base station according
to the related art, the multi-mode base station may de-
termine a communication node corresponding to the con-
trollable device in the communication network architec-
ture, and transmit the control signaling to the communi-
cation node on the basis of the 5G communication mode.
[0067] Further, the control node forwards the control
signaling to the controllable device on the basis of the
point-to-point communication mode.
[0068] After receiving the control signaling forwarded
by the communication node, the controllable device may
perform the step 102 to perform the corresponding op-
eration according to the control signaling.
[0069] In the embodiment of the present disclosure,

optionally, the controllable device may further perform
the corresponding operation according to a control in-
struction forwarded by the communication node on the
basis of the point-to-point communication mode. In the
above process, the communication node performs the
point-to-point communication with the controllable de-
vice, while the communication node performs the 5G
communication with the multi-mode base station. The
purpose of real-time communication with the controllable
device in the 5G network system is also achieved.
[0070] In the embodiment of the present disclosure,
when the control signaling is used to control the control-
lable device to perform a feedback operation of informa-
tion, the method is shown in FIG. 6A, and FIG. 6A is
another signaling transmission method on the basis of
the embodiment shown in FIG. 4, which may further in-
clude the following steps.
[0071] In step 104, feedback information collected ac-
cording to the control signaling is transmitted to the multi-
mode base station on the basis of the point-to-point com-
munication mode, so that the multi-mode base station
transmits the feedback information to the terminal.
[0072] In this step, the controllable device collects the
feedback information on the basis of the control signaling
according to the related art. Optionally, the feedback in-
formation may be height measurement information, ge-
ological exploration information, real-time image infor-
mation, or other information that needs to be collected.
[0073] After the controllable device collects the feed-
back information, the feedback information may be di-
rectly transmitted to the multi-mode base station accord-
ing to the point-to-point communication mode, such as a
PC5 manner. After receiving the feedback information,
the multi-mode base station may transmit the feedback
information to the terminal according to the related art.
[0074] For example, the control signaling is to control
the controllable device to perform aerial photography,
and the controllable device may transmit the photo-
graphed real-time image to the multi-mode base station
on the basis of a point-to-point communication mode,
and then the multi-mode base station transmits the pho-
tographed real-time image to the terminal. The terminal
displays the real-time image according to the related art.
Through the above processes, the image acquired by
the controllable device during aerial photography can be
displayed to the user in real time, and the real-time com-
munication between the controllable device and the ter-
minal is realized in the 5G system.
[0075] In the embodiment of the present disclosure,
when the control signaling is used to control the control-
lable device to perform a feedback operation of informa-
tion, the method is shown in FIG. 6B, and FIG. 6B is
another signaling transmission method on the basis of
the embodiment shown in FIG. 4, which may further in-
clude the following steps.
[0076] In step 105, the feedback information collected
according to the control signaling is transmitted to the
communication node on the basis of the point-to-point
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communication mode, so that after the communication
node transmits the feedback information to the multi-
mode base station on the basis of the 5G communication
mode, the feedback information is transmitted by the mul-
ti-mode base station to the terminal.
[0077] In this step, after collecting the feedback infor-
mation on the basis of the control signaling according to
the related art, the controllable device may transmit the
feedback information to the corresponding communica-
tion node on the basis of the point-to-point communica-
tion mode, such as the PC5 mode. Further, the feedback
information is transmitted by the communication node to
the multi-mode base station on the basis of the 5G com-
munication mode. After receiving the feedback informa-
tion, the multi-mode base station transmits the feedback
information to the terminal.
[0078] Through the above process, the real-time com-
munication between the controllable device and the ter-
minal is realized in the 5G system as well.
[0079] The embodiments of the present disclosure al-
so provide another signaling transmission method, which
may be used in a multi-mode base station in the above
communication network architecture. Referring to FIG.
7, FIG. 7 is another signaling transmission method ac-
cording to an embodiment of the present application, and
includes the following steps.
[0080] In step 201, a control signaling transmitted by
a terminal is received, wherein the control signaling is a
signaling for controlling a controllable device in the com-
munication network architecture.
[0081] In step 202, the control signaling is transmitted
to the controllable device on the basis of a point-to-point
communication mode, so that the controllable device per-
forms a corresponding operation according to the control
signaling.
[0082] In the above embodiment, after receiving the
control signaling transmitted by the terminal, the multi-
mode base station may transmit the control signaling to
the controllable device on the basis of the point-to-point
communication mode, so that the controllable device can
perform the corresponding operation according to the
control signaling. Through the above processes, real-
time communication with the controllable device is real-
ized in the 5G system, and further, real-time control of
the controllable device can be realized through the ter-
minal.
[0083] As for the above step 201, after generating the
control signaling for controlling the controllable device
according to the related art, the terminal may transmit
the control signaling to the multi-mode base station, and
the multi-mode base station directly receives the control
signaling.
[0084] In the above step 202, after receiving the control
signaling transmitted by the terminal, the multi-mode
base station may directly transmit the control signaling
to the controllable device on the basis of the point-to-
point communication mode, such as a PC5 manner.
[0085] After receiving the control signaling, the control-

lable device may perform a corresponding operation ac-
cording to the control signaling.
[0086] The embodiment of the present disclosure fur-
ther provides another signaling transmission method,
which is shown in FIG. 8. FIG. 8 is another signaling
transmission method on the basis of the embodiment
shown in FIG. 7. After the step 201, the following steps
may also be included.
[0087] In step 203, the control signaling is transmitted
to a communication node in the network architecture on
the basis of a 5G communication mode, so that the com-
munication node forwards the control signaling to the
controllable device on the basis of the point-to-point com-
munication mode.
[0088] In this step, after receiving the control signaling
transmitted by the terminal, the base station may transmit
the control signaling to the communication node on the
basis of the 5G communication mode, and the commu-
nication node subsequently forwards the control signal-
ing to the controllable device on the basis of the point-
to-point communication mode.
[0089] After receiving the control signaling, the control-
lable device also performs the corresponding operation
according to the control signaling.
[0090] In the above embodiment, the purpose of the
real-time communication with the controllable device is
also achieved in the 5G system, and further, the real-
time control of the controllable device can be achieved
through the terminal.
[0091] The embodiment of the present disclosure fur-
ther provides another signaling transmission method.
Referring to FIG. 9, FIG. 9 is another signaling transmis-
sion method on the basis of the embodiment shown in
FIG. 7, which may further include the following steps.
[0092] In step 204, the feedback information transmit-
ted by the controllable device to the multi-mode base
station on the basis of the point-to-point communication
mode is received, wherein the feedback information is
information collected by the controllable device on the
basis of the control signaling.
[0093] In this step, when the control signaling is used
to control the controllable device to perform a feedback
operation of information, the controllable device may per-
form information collection according to the control sig-
naling, obtain feedback information, and then transmit
the feedback information to the multi-mode base station
on the basis of the point-to-point communication mode.
The multi-mode base station directly receives the feed-
back information.
[0094] In step 205, the feedback information is trans-
mitted to the terminal.
[0095] In this step, the multi-mode base station may
transmit the feedback information to the terminal after
receiving the feedback information according to the re-
lated art. The terminal may directly display the feedback
information.
[0096] In the above embodiment, the multi-mode base
station may directly receive the feedback information
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transmitted by the controllable device on the basis of the
point-to-point communication, and then transmit the
feedback information to the terminal. Through the above
processes, the real-time communication between the
controllable device and the terminal can be supported on
the basis of the communication network architecture pro-
vided by the embodiment of the present disclosure.
[0097] The embodiment of the present disclosure fur-
ther provides another signaling transmission method.
Referring to FIG. 10, FIG. 10 is another signaling trans-
mission method on the basis of the embodiment shown
in FIG. 7, further including the following steps.
[0098] In step 206, the feedback information forwarded
by the communication node in the communication net-
work architecture to the multi-mode base station on the
basis of the 5G communication mode is received, where-
in the feedback information is information collected by
the controllable device on the basis of the control sign-
aling.
[0099] In this step, after collecting the feedback infor-
mation according to the control signaling, the controllable
device transmits the feedback information to the corre-
sponding communication node on the basis of the point-
to-point communication mode. Further, the multi-mode
base station may receive the feedback information for-
warded by the above communication node to the multi-
mode base station on the basis of the 5G communication
mode.
[0100] In step 207, the feedback information is trans-
mitted to the terminal.
[0101] In this step, the multi-mode base station may
transmit the feedback information to the terminal accord-
ing to the related art on the basis of the 5G communication
mode. After receiving the feedback information, the ter-
minal may display the feedback information.
[0102] In the above embodiment, the multi-mode base
station may receive the feedback information forwarded
by the communication node on the basis of the 5G com-
munication mode, and then transmit the feedback infor-
mation to the terminal. Through the above processes,
the real-time communication between the controllable
device and the terminal can also be supported on the
basis of the communication network architecture provid-
ed by the embodiment of the present disclosure.
[0103] The embodiment of the present disclosure also
provides another signaling transmission method, which
may be used in any of the communication network archi-
tectures described above. Referring to FIG. 11, FIG. 11
is another signaling transmission method according to
an embodiment of the present application, and includes
the following steps.
[0104] In step 301, the terminal transmits the control
signaling to the multi-mode base station, wherein the
control signaling is a signaling for controlling a controlla-
ble device in the communication network architecture.
[0105] In step 302, the multi-mode base station trans-
mits the control signaling to the controllable on the basis
of the point-to-point communication mode.

[0106] In step 303, the controllable device performs
the corresponding operation according to the control sig-
naling.
[0107] In step 304, when the control signaling is used
to control the controllable device to perform a feedback
operation of information, the controllable device trans-
mits the feedback information collected according to the
control signaling to the multi-mode base station on the
basis of the point-to-point communication mode.
[0108] In step 305, the multi-mode base station trans-
mits the feedback information to the terminal.
[0109] Optionally, after receiving the feedback infor-
mation, the terminal may perform the corresponding
processing, for example, displaying the feedback infor-
mation to the user.
[0110] In the above embodiment, the multi-mode base
station may receive the control signaling transmitted by
the terminal on the basis of the 5G communication mode,
and then transmit the control signaling to the controllable
device on the basis of the point-to-point communication
mode, and the controllable device will perform the cor-
responding operation after receiving the control signal-
ing. When the control signaling is used to control the con-
trollable device to perform a feedback operation of infor-
mation, the controllable device may transmit the feed-
back information to the multi-mode base station on the
basis of the point-to-point communication mode as well,
and then the multi-mode base station transmits the feed-
back information to the terminal. Through the above proc-
esses, the purpose of the real-time communication be-
tween the terminal and the controllable device is
achieved.
[0111] The embodiment of the present disclosure also
provides another signaling transmission method, which
may be used in any of the communication network archi-
tectures described above. Referring to FIG. 12, FIG. 12
is another signaling transmission method according to
an embodiment of the present application, and includes
the following steps.
[0112] In step 401, the multi-mode base station re-
ceives the control signaling transmitted by the terminal,
wherein the control signaling is a signaling for controlling
a controllable device in the communication network ar-
chitecture.
[0113] In step 402, the multi-mode base station trans-
mits the control signaling to the communication node on
the basis of the 5G communication mode.
[0114] In step 403, the communication node forwards
the control signaling to the controllable device on the ba-
sis of the point-to-point communication mode.
[0115] In step 404, the controllable device performs
the corresponding operation according to the control sig-
naling.
[0116] In step 405, when the control signaling is used
to control the controllable device to perform a feedback
operation of information, the controllable device trans-
mits the feedback information collected according to the
control signaling to the communication node on the basis
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of the point-to-point communication mode.
[0117] In step 406, the communication node transmits
the feedback information to the multi-mode base station
on the basis of the 5G communication mode.
[0118] In step 407, the multi-mode base station trans-
mits the feedback information to the terminal.
[0119] Optionally, after receiving the feedback infor-
mation, the terminal displays the feedback information.
[0120] In the above embodiment, the multi-mode base
station may receive the control signaling transmitted by
the terminal on the basis of the 5G communication mode,
and then transmit the control signaling to the communi-
cation node on the basis of the 5G communication mode.
Further, the communication node forwards the control
signaling to the controllable device on the basis of the
point-to-point communication mode. After receiving the
control signaling, the controllable device will perform the
corresponding operation. When the control signaling is
used to control the controllable device to perform a feed-
back operation of information, the controllable device
may transmit the feedback information to the communi-
cation node on the basis of the point-to-point communi-
cation mode. After the communication node forwards the
feedback information to the multi-mode base station on
the basis of the 5G communication mode, the multi-mode
base station then transmits the feedback information to
the terminal. Through the above processes, the purpose
of the real-time communication between the terminal and
the controllable device is also achieved.
[0121] For the foregoing various method embodi-
ments, for the sake of simple description, they are all
expressed as a series of action combinations, but those
skilled in the art should understand that the present dis-
closure is not limited by the described action sequence,
because according to the present disclosure, certain
steps may be performed in other orders or concurrently.
[0122] Secondly, those skilled in the art should also
understand that the embodiments described in the spec-
ification are optional embodiments, and the actions and
modules involved are not necessarily required by the
present disclosure.
[0123] Corresponding to the foregoing method embod-
iments implementing the application function, the present
disclosure also provides an application function imple-
mentation apparatus and a corresponding terminal em-
bodiment.
[0124] Referring to FIG. 13, which is a block diagram
of a signaling transmission apparatus according to an
exemplary embodiment, the apparatus is used in the con-
trollable device in the above communication network ar-
chitecture, and the apparatus includes:

a first receiving module 510, configured to receive a
control signaling transmitted by a multi-mode base
station on the basis of a point-to-point communica-
tion mode, wherein the control signaling is a signal-
ing for controlling the controllable device and trans-
mitted by a terminal to the multi-mode base station;

and
a performing module 520, configured to perform a
corresponding operation according to the control sig-
naling.

[0125] Referring to FIG. 14, which is a block diagram
showing another signaling transmission apparatus on the
basis of the embodiment shown in FIG. 13, the apparatus
further includes:

a second receiving module 530, configured to re-
ceive a control signaling transmitted by the multi-
mode base station to the communication node and
forwarded by a communication node in the commu-
nication network architecture on the basis of the
point-to-point communication mode, wherein the
control signaling is a signaling for controlling the con-
trollable device and transmitted by a terminal to the
multi-mode base station; and
a control module 540, configured to control the per-
forming module to perform a corresponding opera-
tion according to the control signaling after the sec-
ond receiving module receives the control signaling
forwarded by the communication node.

[0126] Referring to FIG. 15A, which is a block diagram
showing another signaling transmission apparatus on the
basis of the embodiment shown in FIG. 13, the apparatus
further includes:
a first transmitting module 550, configured to, when the
control signaling is used to control the controllable device
to perform a feedback operation of information, transmit
feedback information collected according to the control
signaling to the multi-mode base station on the basis of
the point-to-point communication mode, so that the multi-
mode base station transmits the feedback information to
the terminal.
[0127] Referring to FIG. 15B, which is a block diagram
showing another signaling transmission apparatus on the
basis of the embodiment shown in FIG. 13, the apparatus
further includes:
a second transmitting module 560, configured to, when
the control signaling is used to control the controllable
device to perform a feedback operation of information,
transmit the feedback information collected according to
the control signaling to the communication node on the
basis of the point-to-point communication mode, so that
after the communication node transmits the feedback in-
formation to the multi-mode base station on the basis of
the 5G communication mode, the feedback information
is transmitted by the multi-mode base station to the ter-
minal.
[0128] FIG. 16 is a block diagram of another signaling
transmission apparatus according to an exemplary em-
bodiment, which is used in the multi-mode base station
in the above communication network architecture, the
apparatus including:
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a third receiving module 610, configured to receive
a control signaling transmitted by a terminal, wherein
the control signaling is a signaling for controlling a
controllable device in the communication network ar-
chitecture; and
a third transmitting module 620, configured to trans-
mit the control signaling to the controllable device on
the basis of a point-to-point communication mode,
so that the controllable device performs a corre-
sponding operation according to the control signal-
ing.

[0129] Referring to FIG. 17, which is a block diagram
showing another signaling transmission apparatus on the
basis of the embodiment shown in FIG. 16, the apparatus
further includes:
a fourth transmitting module 630, configured to transmit
the control signaling to a communication node in the net-
work architecture on the basis of a 5G communication
mode, so that the communication node forwards the con-
trol signaling to the controllable device on the basis of
the point-to-point communication mode.
[0130] Referring to FIG. 18, which is a block diagram
showing another signaling transmission apparatus on the
basis of the embodiment shown in FIG. 16, the apparatus
further includes:

a fourth receiving module 640, configured to receive
the feedback information transmitted by the control-
lable device to the multi-mode base station on the
basis of the point-to-point communication mode,
wherein the feedback information is information col-
lected by the controllable device on the basis of the
control signaling; and
a fifth transmitting module 650, configured to trans-
mit the feedback information to the terminal.

[0131] Referring to FIG. 19, which is a block diagram
showing another signaling transmission apparatus on the
basis of the embodiment shown in FIG. 16, the apparatus
further includes:

a fifth receiving module 660, configured to receive
the feedback information forwarded by the commu-
nication node in the communication network archi-
tectures to the multi-mode base station on the basis
of the 5G communication mode, wherein the feed-
back information is information collected by the con-
trollable device on the basis of the control signaling;
and
a sixth transmitting module 670, configured to trans-
mit the feedback information to the terminal.

[0132] For the apparatus embodiment, since it basical-
ly corresponds to the method embodiment, it can be re-
ferred to the description of the method embodiment. The
apparatus embodiments described above are merely il-
lustrative, wherein the units described as separate com-

ponents may or may not be physically separated, and
the components displayed as units may or may not be
physical units, that is, they may be located in one place,
or distributed over a plurality of network elements. Some
or all of the modules may be selected according to actual
needs to achieve the objectives of the present disclosure.
Those skilled in the art can understand and implement
the method without any inventive work.
[0133] Correspondingly, the embodiment of the
present disclosure further provides a computer readable
storage medium, wherein the storage medium stores a
computer program for executing the signaling transmis-
sion method on the controllable device side in the above
communication network architecture.
[0134] Correspondingly, the embodiment of the
present disclosure further provides a computer readable
storage medium, wherein the storage medium stores a
computer program for executing the signaling transmis-
sion method on the multi-mode base station side in the
above communication network architecture.
[0135] Correspondingly, the embodiment of the
present disclosure further provides a signaling transmis-
sion apparatus, which is used in the controllable device
in the communication network architecture, including:

a processor; and
a memory for storing signalings executable by the
processor;
wherein the processor is configured to:

receive a control signaling transmitted by a mul-
ti-mode base station on the basis of a point-to-
point communication mode, wherein the control
signaling is a signaling for controlling the con-
trollable device and transmitted by a terminal to
the multi-mode base station; and
perform a corresponding operation according to
the control signaling.

[0136] FIG. 20 shows a block diagram of a signaling
transmission apparatus 2000 according to an exemplary
embodiment of the present disclosure. The apparatus
2000 can be provided as a controllable device, such as
a robot or a drone. Referring to FIG. 20, at the hardware
level, the device includes a processor, an internal bus, a
wireless communication interface, a memory, and a non-
volatile memory, and may of course include hardware
required for other services. The processor can receive
the computer instruction transmitted by the remote con-
troller through the wireless communication interface and
then the computer instruction is run on the memory, and
the controllable device is formed on the logic level. Of
course, this application does not exclude other imple-
mentations than software implementations, such as logic
devices or combinations of hardware and software, that
is, the execution entities of the following processes are
not limited to the respective logic units, but may be hard-
ware or logic devices.
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[0137] Correspondingly, the embodiment of the
present disclosure further provides a signaling transmis-
sion apparatus, which is used in the multi-mode base
station in the communication network architecture, in-
cluding:

a processor; and
a memory for storing signalings executable by the
processor;
wherein the processor is configured to:

receiving a control signaling transmitted by a ter-
minal, wherein the control signaling is a signal-
ing for controlling a controllable device in the
communication network architecture; and
transmitting the control signaling to the control-
lable device on the basis of a point-to-point com-
munication mode, so that the controllable device
performs a corresponding operation according
to the control signaling.

[0138] As shown in FIG. 21, which is a schematic struc-
tural diagram of a signaling transmission apparatus 2100
according to an exemplary embodiment, the apparatus
2100 may be provided as a multi-mode base station. The
multi-mode base station at least supports a 5G commu-
nication mode and a point-to-point communication mode.
Optionally, the multi-mode base station is a common-
mode base station of a 5G communication system and
a point-to-point communication system. Referring to FIG.
21, the apparatus 2100 includes a processing component
2122, a wireless transmitting/receiving component 2124,
an antenna component 2126, and a signal processing
portion specific to the wireless interface. The processing
component 2122 may further include one or more proc-
essors.
[0139] One of the processing components 2322 can
be configured to:

receive a control signaling transmitted by a terminal,
wherein the control signaling is a signaling for con-
trolling a controllable device in the communication
network architecture; and
transmit the control signaling to the controllable de-
vice on the basis of a point-to-point communication
mode, so that the controllable device performs a cor-
responding operation according to the control sign-
aling.

[0140] Other embodiments of the present disclosure
will be apparent to those skilled in the art from consider-
ation of the specification and practice of the present dis-
closure disclosed herein. The present application is in-
tended to cover any variations, uses, or adaptations of
the present disclosure, which are in accordance with the
general principles of the present disclosure and include
common general knowledge or conventional technical
means in the art that are not disclosed in the present

disclosure. The specification and embodiments are illus-
trative only, and the real scope and spirit of the present
disclosure is defined by the appended claims.
[0141] It should be understood that the present disclo-
sure is not limited to the precise structures that have been
described above and shown in the drawings, and various
modifications and changes can be made without depart-
ing from the scope thereof. The scope of the present
disclosure is limited only by the appended claims.

Claims

1. A communication network architecture, wherein the
communication network architecture comprises at
least one controllable device and a multi-mode base
station, the multi-mode base station at least support-
ing a 5G communication mode and a point-to-point
communication mode,
wherein the controllable device and the multi-mode
base station communicate with one another on the
basis of the point-to-point communication mode.

2. The communication network architecture according
to claim 1, wherein the multi-mode base station is a
common mode base station of a 5G communication
system and a point-to-point communication system.

3. The communication network architecture according
to claim 1, wherein the communication network ar-
chitecture further comprises at least one communi-
cation node,
wherein the communication node and the controlla-
ble device communicate with one another on the ba-
sis of the point-to-point communication mode; and
the communication node and the multi-mode base
station communicate with one another on the basis
of the 5G communication mode.

4. The communication network architecture according
to claim 3, wherein the communication node and the
controllable device communicate with one another
by using a wireless communication frequency band
corresponding to the 5G communication system.

5. The communication network architecture according
to claim 3, wherein the communication node and the
multi-mode base station communicate with one an-
other through a preset communication interface.

6. The communication network architecture according
to any one of claims 1-5, wherein when the number
of the controllable devices is multiple, the controlla-
ble devices communicate with each other on the ba-
sis of the point-to-point communication mode.

7. A signaling transmission method, wherein the meth-
od is used in the controllable device in the commu-
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nication network architecture according to any one
of claims 1-6, comprising:

receiving a control signaling transmitted by a
multi-mode base station on the basis of a point-
to-point communication mode, wherein the con-
trol signaling is a signaling for controlling the
controllable device and transmitted by a terminal
to the multi-mode base station; and
performing a corresponding operation accord-
ing to the control signaling.

8. The method according to claim 7, wherein the meth-
od further comprises:

receiving the control signaling transmitted by the
multi-mode base station to a communication
node and forwarded by the communication node
in the communication network architecture on
the basis of the point-to-point communication
mode, wherein the control signaling is a signal-
ing for controlling the controllable device and
transmitted by the terminal to the multi-mode
base station; and
after receiving the control signaling forwarded
by the communication node, performing the step
of the performing a corresponding operation ac-
cording to the control signaling.

9. The method according to claim 7, wherein when the
control signaling is used to control the controllable
device to perform a feedback operation of informa-
tion, the method further comprises:

transmitting feedback information collected ac-
cording to the control signaling to the multi-mode
base station on the basis of the point-to-point
communication mode, so that the multi-mode
base station transmits the feedback information
to the terminal; or
transmitting the feedback information collected
according to the control signaling to the commu-
nication node on the basis of the point-to-point
communication mode, so that after the commu-
nication node transmits the feedback informa-
tion to the multi-mode base station on the basis
of the 5G communication mode, the feedback
information is transmitted by the multi-mode
base station to the terminal.

10. A signaling transmission method, wherein the meth-
od is used in the multi-mode base station in the com-
munication network architecture according to any
one of claims 1-6, comprising:

receiving a control signaling transmitted by a ter-
minal, wherein the control signaling is a signal-
ing for controlling a controllable device in the

communication network architecture; and
transmitting the control signaling to the control-
lable device on the basis of a point-to-point com-
munication mode, so that the controllable device
performs a corresponding operation according
to the control signaling.

11. The method according to claim 10, wherein after the
receiving a control signaling transmitted by a termi-
nal, the method further comprises:
transmitting the control signaling to a communication
node in a network architecture on the basis of a 5G
communication mode, so that the communication
node forwards the control signaling to the controlla-
ble device on the basis of the point-to-point commu-
nication mode.

12. The method according to claim 10, wherein when
the control signaling is used to control the controlla-
ble device to perform a feedback operation of infor-
mation, the method further comprises:

receiving feedback information transmitted by
the controllable device to the multi-mode base
station on the basis of the point-to-point com-
munication mode, wherein the feedback infor-
mation is information collected by the controlla-
ble device on the basis of the control signaling;
and
transmitting the feedback information to the ter-
minal.

13. The method according to claim 10, wherein when
the control signaling is used to control the controlla-
ble device to perform a feedback operation of infor-
mation, the method further comprises:

receiving the feedback information forwarded by
the communication node in the communication
network architecture to the multi-mode base sta-
tion on the basis of the 5G communication mode,
wherein the feedback information is information
collected by the controllable device on the basis
of the control signaling; and
transmitting the feedback information to the ter-
minal.

14. A signaling transmission apparatus, wherein the ap-
paratus is used in the controllable device in the com-
munication network architecture according to any
one of claims 1-6, comprising:

a first receiving module, configured to receive a
control signaling transmitted by a multi-mode
base station on the basis of a point-to-point com-
munication mode, wherein the control signaling
is a signaling for controlling the controllable de-
vice and transmitted by a terminal to the multi-
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mode base station; and
a performing module, configured to perform a
corresponding operation according to the con-
trol signaling.

15. The apparatus according to claim 14, wherein the
apparatus further comprises:

a second receiving module, configured to re-
ceive the control signaling transmitted by the
multi-mode base station to a communication
node and forwarded by the communication node
in the communication network architecture on
the basis of the point-to-point communication
mode, wherein the control signaling is a signal-
ing for controlling the controllable device and
transmitted by the terminal to the multi-mode
base station; and
a control module, configured to control the per-
forming module to perform a corresponding op-
eration according to the control signaling after
the second receiving module receives the con-
trol signaling forwarded by the communication
node.

16. The apparatus according to claim 14, wherein the
apparatus further comprises any of following mod-
ules:

a first transmitting module, configured to, when
the control signaling is used to control the con-
trollable device to perform a feedback operation
of information, transmit feedback information
collected according to the control signaling to
the multi-mode base station on the basis of the
point-to-point communication mode, so that the
multi-mode base station transmits the feedback
information to the terminal;
a second transmitting module, configured to,
when the control signaling is used to control the
controllable device to perform a feedback oper-
ation of information, transmit the feedback infor-
mation collected according to the control sign-
aling to the communication node on the basis of
the point-to-point communication mode, so that
after the communication node transmits the
feedback information to the multi-mode base
station on the basis of the 5G communication
mode, the feedback information is transmitted
by the multi-mode base station to the terminal.

17. A signaling transmission apparatus, wherein the ap-
paratus is used in the multi-mode base station in the
communication network architecture according to
any one of claims 1-6, comprising:

a third receiving module, configured to receive
a control signaling transmitted by a terminal,

wherein the control signaling is a signaling for
controlling a controllable device in the commu-
nication network architecture; and
a third transmitting module, configured to trans-
mit the control signaling to the controllable de-
vice on the basis of a point-to-point communi-
cation mode, so that the controllable device per-
forms a corresponding operation according to
the control signaling.

18. The apparatus according to claim 17, wherein the
apparatus further comprises:
a fourth transmitting module, configured to transmit
the control signaling to a communication node in the
network architecture on the basis of a 5G communi-
cation mode, so that the communication node for-
wards the control signaling to the controllable device
on the basis of the point-to-point communication
mode.

19. The apparatus according to claim 17, wherein the
apparatus further comprises:

a fourth receiving module, configured to receive
feedback information transmitted by the control-
lable device to the multi-mode base station on
the basis of the point-to-point communication
mode, wherein the feedback information is in-
formation collected by the controllable device on
the basis of the control signaling; and
a fifth transmitting module, configured to trans-
mit the feedback information to the terminal.

20. The apparatus according to claim 17, wherein the
apparatus further comprises:

a fifth receiving module, configured to receive
the feedback information forwarded by the com-
munication node in the communication network
architectures to the multi-mode base station on
the basis of the 5G communication mode,
wherein the feedback information is information
collected by the controllable device on the basis
of the control signaling; and
a sixth transmitting module, configured to trans-
mit the feedback information to the terminal.

21. A computer readable storage medium, wherein the
storage medium stores a computer program for per-
forming the signaling transmission method accord-
ing to any one of claims 7-9.

22. A computer readable storage medium, wherein the
storage medium stores a computer program for per-
forming the signaling transmission method accord-
ing to any of the claims 10-13.

23. A signaling transmission apparatus, wherein the ap-
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paratus is used in the controllable device in the com-
munication network architecture according to any
one of claims 1-6, comprising:

a processor; and
a memory for storing signalings executable by
the processor;
wherein the processor is configured to:

receive a control signaling transmitted by a
multi-mode base station on the basis of a
point-to-point communication mode,
wherein the control signaling is a signaling
for controlling the controllable device and
transmitted by a terminal to the multi-mode
base station; and
perform a corresponding operation accord-
ing to the control signaling.

24. A signaling transmission apparatus, wherein the ap-
paratus is used in the multi-mode base station in the
communication network architecture according to
any one of claims 1-6, comprising:

a processor; and
a memory for storing signalings executable by
the processor;
wherein the processor is configured to:

receiving a control signaling transmitted by
a terminal, wherein the control signaling is
a signaling for controlling a controllable de-
vice in the communication network architec-
ture; and
transmitting the control signaling to the con-
trollable device on the basis of a point-to-
point communication mode, so that the con-
trollable device performs a corresponding
operation according to the control signaling.
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