10

15

20

25

1

Multi-Connection Recovery Method in Non-Activated State and Device

therefor

Technical Field

The present invention relates to the technical field of mobile communication, in particular

to a method for resume of multi-connection in an inactive state and a device thereof.

Background

At present, in a communication network, in addition to an idle state and a connection state
supported by the existing Long Term Evolution (LTE), a new inactive state is introduced. A
main function of the state is to reduce measurement power consumption and signaling switch
overhead of a terminal when there is no data transmission on the terminal, and to resume a link
connection as soon as possible when there is data transmission on the terminal. When the
terminal is in the inactive state, a mobility processing mode is similar to that in the idle state,

that is, the cell reselection criterion is used for moving.

In the related art, when the terminal is in a connection state, the network may configure
two links and even multi-hop links for communication transmission (i.e., a multi-connection
state) for the terminal according to a network deployment condition and capability of the
terminal. However, when the terminal needs to enter an inactive state, multiple links should
enter an inactive state, and after entering an inactive state, the network releases relevant

information of all links for the terminal so as to release the terminal into the inactive state.

However, after the switch from an inactive state to a connection state, in order to enable
the terminal to normally provide services, the network needs to reconfigure a connection state
for the terminal according to the network deployment condition and the capability of the
terminal. A signaling flow of this process is long, and if a large amount of data needs to be sent

by the terminal, initial time delay is large, and service efficiency is not high.

Summary

Embodiments of the present invention provide a method for resume of multi-connection
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in an inactive state and a device thereof to solve the problem that in the prior art, when a
connection state is resumed from an inactive state, a signaling flow for generating and sending
configuration of relevant nodes is long, and if a terminal has a large amount of data needs to be

sent, initial time delay is large.

In a first aspect of the present invention, an embodiment of the present invention provides
a method for resume of multi-connection in an inactive state. The method includes: receiving a
connection resume request sent by a terminal, acquiring configuration of at least one node
and/or a measurement report of the at least one node; and adding part or all of the at least one
node as a secondary node of the terminal according to the configuration of the at least one node

and/or the measurement report of the at least one node.

In a second aspect of the present invention, another embodiment of the present invention
provides a method for resume of multi-connection in an inactive state. The method includes:
sending a connection resume request to a base station; and using part or all of at least one node

selected by the base station as a secondary node of the terminal.

Another embodiment of the present invention provides a base station. The base station
includes: a first receiving module used for receiving a connection resume request sent by a
terminal; a first acquiring module used for acquiring configuration of at least one node and/or a
measurement report of the at least one node; and an adding module used for adding part or all
of the at least one node as a secondary node of the terminal according to the configuration of

the at least one node and/or the measurement report of the at least one node.

Another embodiment of the present invention provides a terminal. The terminal includes:
a second sending module used for sending a connection resume request to a base station; and a
processing module used for using part or all of at least one node selected by the base station as

a secondary node of the terminal.

Another embodiment of the present invention provides a non-transitory computer readable
storage medium storing a computer program, wherein when the computer program is executed
by a processor, the method for resume of multi-connection in an inactive state according to an

embodiment in the first aspect of the present invention is implemented.

Another further embodiment of the present invention provides a non-transitory computer
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readable storage medium storing a computer program, wherein when the computer program is
executed by a processor, the method for resume of multi-connection in an inactive state

according to an embodiment in the second aspect of the present invention is implemented.

Technical solutions provided by the embodiments of the present invention may include
following beneficial effects: after the terminal enters an inactive state, a multi-connection state
can be resumed as soon as possible when it is needed, and it is guaranteed that the terminal can

be quickly resumed to a serving level.

Additional aspects and advantages of the present invention will be given partially in the
following descriptions, and become apparent partially from following descriptions, or be

learned from the practice of the present invention.

Brief Description of Drawings

Above and/or additional aspects and advantages of the present invention will become
apparent and more easily to understand from the following descriptions of embodiments with

reference to the drawings.

FIG. 1(a) is a schematic diagram of a communication process in which a base station and

a terminal configure multiple nodes according to an embodiment of the present invention;

FIG. 1(b) is a schematic diagram of a communication process in which a terminal
provides a measurement report to a base station according to an embodiment of the present

invention;

FIG. 2 is a flowchart of a method for resume of multi-connection in an inactive state

according to an embodiment of the present invention;

FIG. 3 is a flowchart of a method for resume of multi-connection in an inactive state

according to another embodiment of the present invention;

FIG. 4 is a block diagram of structure of a base station according to an embodiment of the

present invention;

FIG. 5 is a block diagram of structure of a base station according to another embodiment

of the present invention;
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FIG. 6 is a block diagram of structure of a base station according to a yet another

embodiment of the present invention;

FIG. 7 is a block diagram of structure of a base station according to a still another

embodiment of the present invention;

FIG. 8 is a schematic diagram of structure of a terminal according to an embodiment of

the present invention;

FIG. 9 is a schematic diagram of structure of a terminal according to another embodiment

of the present invention; and

FIG. 10 is a schematic diagram of structure of a terminal according to a yet another

embodiment of the present invention.

Detailed Description

Embodiments of the present invention are described in detail below, examples of the
embodiments are shown in the accompanying drawings, wherein the same or similar reference
numerals refer to the same or similar elements or elements having the same or similar functions
throughout. The embodiments described below with reference to the drawings are exemplary
and are intended to explain the present invention, but should not be construed as limiting the

present invention.

Based on the analysis of the background technology, it can be known that in the related
technology, when a terminal is in an activated state, the terminal will follow indication of a base
station to perform relevant measurement. Which frequency in an access network system is
measured by the terminal, which neighbor cells are measured, different RATs are measured,
when the measurement is performed, what is a quantitative index of the measurement, or the

like are uniformly configured by the base station.

Specifically, in the process of a base station configuring measurement to a terminal as
shown in FIG. 1(a), the base station sends a radio resource control (RRC) connection
measurement configuration message through a dedicated control channel (DCCH) to provide

measurement configuration for a specific terminal in a connection state. In the connection
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process as shown in FIG. 1(a), the RRCConnectionReconfiguration message sent by the base
station to the terminal carries an information element of measurement configuration
MeasConfig. The information element is used for indicating what measurement the terminal

performs and that the terminal reports the measurement configuration.

Furthermore, after the terminal completes the measurement, as shown in FIG. 1(b), the
terminal reports a measurement report containing a measurement result to the base station
through a MeasurementReport message, and main content carried in the message is an

information element of MeasResults.

However, after the terminal enters an inactive state, it will release relevant connection
information, for example, will release the above measurement configuration and relevant
measurement report. Therefore, once the base station receives the request to resume the
connection of the terminal, the base station needs to perform measurement configuration of at
least one node on the terminal again, that is, measurement configuration such as an object to be
measured, a cell list, a reporting mode, a measurement identifier, a time parameter and so on
needs to be generated according to the current conditions of the terminal. The signaling flow of
the generation process is long, and if a large amount of data needs to be sent by the terminal,

the initial time delay is large.

In fact, in many application scenarios, after the terminal is activated again,
communication environment is similar to communication environment in which the terminal
was in an activated state before, so the generated measurement configuration has great
similarity. For example, when the terminal is in a room all the time, mobility of the terminal is
weak, and when the terminal is activated again to enter a connection state, received
measurement configuration is substantially the same as that when the terminal was in a

connection state before.

Therefore, in the present invention, relevant configuration of at least one node related to
the terminal is stored in advance, and when the terminal resumes the connection to be in a
connection state next time, communication measurement is performed directly according to the
stored relevant configuration of the at least one node, thus efficiency of resuming service is

greatly improved.
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Hereinafter, a method for resume of multi-connection in an inactive state and a device
thereof according to an embodiment of the present invention will be described with reference to

the accompanying drawings.

In order to comprehensively describe a method for resume of multi-connection in an
inactive state of an embodiment of the present invention, the following embodiments are

respectively focused on a base station side and a terminal side for description.

First, a method for resume of multi-connection in an inactive state of an embodiment of
the present invention will be described intensively on a base station side. A base station may be
any base station that is capable of communicating with a terminal. A terminal of the
embodiment of the present invention may be a mobile communication device such as a mobile
phone, a wearable device, etc. The wearable device may be a smart bracelet, a smart watch,

smart glasses, etc.

FIG. 2 is a flowchart of a method for resume of multi-connection in an inactive state

according to an embodiment of the present invention.

Referring to FIG. 2, the method for resume of multi-connection in an inactive state

includes following acts 101 and 102.

In act 101, a connection resume request sent by a terminal is received, and configuration

of at least one node and/or a measurement report of the at least one node is acquired.

In act 102, part or all of the at least one node is added as a secondary node of the terminal
according to the configuration of the at least one node and/or the measurement report of the at

least one node.

Based on a communication principle, when the terminal performs a normal
communication service, it needs to know relevant information of nodes such as a carrier, a cell
and a base station, so that the base station controls the terminal according to the relevant
information of the above nodes to perform communication under a relatively good

communication condition.

Based on the above analysis, it is a relatively time-consuming process for the base station

to generate the measurement configuration of the terminal according to the network deployment
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and the capability of the terminal and send the measurement configuration for the at least one

node to the terminal.

In order to solve this technical problem, in the embodiment of the present invention, when
the terminal enters an inactive state, the configuration of the related nodes to which the terminal
was previously connected is stored. It should be noted that, in order to improve efficiency for
resuming the terminal from an inactive state to a connection state, the configuration of the
nodes in the embodiment of the present invention does not only refer to the above measurement
configuration, but may include at least one of: a node frequency, a node ID, and measurement

configuration.

Further, since the configuration of the at least one node corresponding to the terminal is
stored, for example, configuration of at least one of a primary node and a secondary node which
are configured for the terminal is not deleted (the primary node includes: a primary carrier, a
primary cell, or a primary base station, and the secondary node includes: a secondary carrier, a
secondary cell, or a secondary base station), it is convenient to directly resuse the stored
configuration for the at least one node to the terminal when the terminal enters the activated
state again, and directly adds part or all of the at least one node as the secondary node of the
terminal according to the stored configuration for the at least one node, without requiring the
base station to regenerate the configuration, thus the communication efficiency is greatly

improved.

It should be understood that in the actual implementing process, since the communication
environment of the terminal changes, when the terminal is resumed from an inactive state to a
connection state, nodes added by the base station may be completely the same or not

completely the same as the expectation before the terminal enters the inactive state.

Specifically, after receiving a connection resume request sent by the terminal, the base

station adds part or all of the at least one node as a secondary node of the terminal.

For example, when the terminal is in a connection state for the nth time (where n is a
positive integer greater than 1 or equal to 1), the secondary nodes added by the base station are
nodes 1, 2, and 3, when the terminal enters an inactive state, node configuration of the nodes 1,

2, and 3 is stored. When the terminal enters the connection state for the (n+1)th time, the
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secondary nodes added by the base station may include any combination of the nodes 1, 2, and

3, such as nodes 1 and 2, node 1, or nodes 1, 2, and 3.

The above example is illustrated by taking three secondary nodes as an example when the
terminal is in the connection state at the nth time. In practical application, the number of the
secondary nodes added for the terminal at each time is different according to different

application requirements, for example, the number of the secondary nodes may be 1.

It should be noted that according to different application scenarios, adding part or all of
the at least one node as the secondary node of the terminal according to the stored configuration
for the at least one node described in the above embodiment may be implemented in different

ways which are illustrated with following examples.
The first example:

The base station adds part or all of the at least one node as the secondary node of the
terminal only according to the configuration of the at least one node that provides a service to

the terminal before the terminal enters the inactive state.
The second example:

The base station adds part or all of the at least one node as the secondary node of the
terminal only according to the measurement report of the at least one node that provides a

service to the terminal before the terminal enters the inactive state.

In this example, the terminal provides the measurement report to the base station after
acquiring the stored configuration of the at least one relevant node that provides a connection
service for the terminal last time. Content of the measurement report corresponds to the
configuration, and may include at least one of: reference signal received power, reference signal
received quality, interference signal strength and load information of each node. The base
station receives the measurement report and learns that the configuration of the at least one
node of the terminal is stored, and adds part or all of the at least one node as the secondary node

of the terminal according to the measurement report.
The third example:

The base station adds part or all of the at least one node as the secondary node of the
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terminal according to the measurement report of the at least one node and the configuration of
the at least one node that provides a service to the terminal before the terminal enters the

inactive state.

Before the terminal enters an inactive state, when there are multiple nodes that provide
services to the terminal, the information referred to for adding part or all of the at least one node
as the secondary node of the terminal may be various combinations of the above three

examples.

For example, before the terminal enters the inactive state, nodes A, B and C provide
services to the terminal , relevant nodes may be added as secondary nodes of the terminal
according to a measurement report of the node A, configuration of the node B and configuration

and a measurement report of the node C.

It should be noted that, according to the different application scenarios, configuration of at
least one node may be stored in different main devices, which are illustrated with following

examples.

In the first example: the configuration of the at least one node corresponding to the

terminal is stored on a base station side.

In this example, since the configuration of the at least one node corresponding to the
terminal is stored on the base station side, the corresponding configuration can be directly
acquired at the base station side after a request for resuming a connection state from the
terminal is received. Compared with the prior art, the base station does not need to regenerate
the configuration, thus the resuming efficiency of service providing of the terminal is greatly

improved.

In the second example: the configuration of the at least one node corresponding to the

terminal is stored on a terminal side.

In this example, a connection resume request sent by the terminal is received, and the
connection resume request is analyzed to acquire the configuration and/or the corresponding

measurement report of the at least one node.

As the configuration of the corresponding at least one node is directly acquired at the
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terminal, compared with the prior art, the steps for the base station to generate the configuration
and send the configuration to the terminal is omitted, and the efficiency for resuming services is

greatly improved.

In the third example: the configuration of the at least one node corresponding to the

terminal is stored on a network side.

In this example, since the configuration of the at least one node corresponding to the
terminal is stored on the network side, the corresponding configuration of the at least one node
can be directly acquired on the network side after the request for resuming the connection from
the terminal is received. Compared with the prior art, the steps for the base station to generate
the configuration and send the configuration to the terminal is omitted, and the efficiency for

resuming services is greatly improved.

In the fourth example: the configuration of the at least one node corresponding to the

terminal is stored on multiple sides.

In this example, the configuration of the at least one node corresponding to the terminal
may be stored on multiple sides in order to avoid the loss of the configuration of the at least one
node caused by erroneous deletion or accidental coverage of information, etc., when the

configuration of the at least one node is stored on one side.

For example, the configuration of the at least one node corresponding to the terminal is
stored on both the terminal side and the base station side, or the configuration of the at least one
node corresponding to the terminal is stored on both the terminal side and the network side, or
the configuration of the at least one node corresponding to the terminal is stored on both the
network side and the base station side, or the configuration of the at least one node
corresponding to the terminal is stored on all of the network side, the terminal side and the base

station side.

For storing modes shown in the above four examples, on which side of main device the
configuration of the corresponding at least one node is stored may be determined actively and

passively according to different specific application requirements.

As a possible implementation, the main device that stores the configuration of the

corresponding at least one node may be actively determined.
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In the first example, the terminal is designated as a main device that stores the
configuration of the at least one node, an indication for entering an inactive state is sent to the
terminal, and the indication includes indicating the terminal to store the configuration of the at

least one node.

In the second example, the base station side is designated as a main device that stores the
configuration of the at least one node, the generated configuration of the at least one node may

be stored.

In the third example, the network side is designated as a main device that stores the
configuration of the at least one node. After the terminal enters an inactive state, the network
side acquires and stores the configuration of the corresponding at least one node from the base

station or the terminal.

The implementations in which main devices of multiple sides are designated as
apparatuses that store the corresponding measurement may refer to the above three examples,

and will not be described in detail herein.

As another possible implementation, the main device that stores the configuration of the

corresponding at least one node may be passively determined.

In this example, considering that in some scenarios, the terminal, the network or the base
station may not be suitable for storing the configuration, for example, the terminal has little free
memory, and the current load of the base station is large, in this case, it is obviously
inappropriate to rigidly designate a main device. Therefore, the main device storing the relevant
configuration may be determined according to the specific condition of the terminal or the base

station.

For example, device information reported by the terminal, such as current free memory of
the terminal, a CPU operation speed, etc., is acquired to determine the main device that stores
the configuration of the at least one node according to the device information. If the current free
memory of the terminal is little, the base station is determined to be the main device that stores
the relevant configuration, so that when being resumed to an activated state, the terminal

acquires the configuration of the at least one node from the corresponding main device.

In the actual execution process, if the terminal is in a multi-connection state, regardless of
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whether the primary node or the secondary node receives the corresponding measurement
report, part or all of the at least one node is added as a secondary node of the terminal according
to the configuration of the at least one node and/or the measurement report of the at least one

node.

In an embodiment of the present invention, if a primary node acquires the measurement
report corresponding to the configuration of the at least one node, a connection with a
secondary node is configured for the terminal according to the measurement report and notified

to the corresponding secondary node.

In an embodiment of the present invention, if a secondary node acquires the measurement
report corresponding to the configuration of the at least one node, a connection between the

secondary node and the terminal is resumed according to the content of measurement report.

Further, based on the above embodiment, in order to more clearly describe the effect that
the terminal of the embodiment of the present invention can be quickly resumed to the serving
level, following examples are illustrated in which different main devices respectively store the

configuration of the corresponding at least one node.
As an example, a terminal stores configuration of at least one node.

In this example, a connection resume request sent by the terminal is received, the
connection resume request is analyzed to acquire the configuration of the at least one node, and
part or all of the at least one node is added as a secondary node of the terminal according to the

configuration of the at least one node.

Alternatively, a connection resume request sent by the terminal is received, the connection
resume request is analyzed to acquire a measurement report corresponding to the configuration
of the at least one node, and part or all of the at least one node is added as a secondary node of
the terminal according to the measurement report corresponding to the configuration of the at

least one node.

Alternatively, a connection resume request sent by the terminal is received, the connection
resume request is analyzed, the connection resume request sent by the terminal is analyzed to
acquire a measurement report corresponding to the configuration of the at least one node, and

part or all of the at least one node is added as a secondary node of the terminal according to the
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configuration of the at least one node and the corresponding measurement report.
As another example, a base station stores configuration of at least one node.

In this example, a connection resume request sent by the terminal is received, the
configuration of the at least one node is acquired from the base station, and part or all of the
nodes are added as secondary nodes of the terminal according to the configuration of the at least

one node.

Alternatively, a connection resume request sent by the terminal is received, the connection
resume request is analyzed to acquire a measurement report corresponding to the configuration
of the at least one node, and part or all of the at least one node is added as a secondary node of
the terminal according to the measurement report corresponding to the configuration of the at

least one node.

Alternatively, the configuration of the at least one node is acquired from the base station,
a connection resume request sent by the terminal is analyzed to acquire a measurement report
corresponding to the configuration of the at least one node, and part or all of the at least one
node is added as a secondary node of the terminal according to the configuration of the at least

one node and the corresponding measurement report.

As another example, a terminal and a base station both store configuration of at least one

node.

In this example, a connection resume request sent by the terminal is received, the
configuration of the at least one node is acquired from the base station, and part or all of the
nodes are added as secondary nodes of the terminal according to the configuration of the at least

one node.

Alternatively, a connection resume request sent by the terminal is received, the connection
resume request is analyzed to acquire the configuration of the at least one node, and part or all
of the nodes are added as secondary nodes of the terminal according to the configuration of the

at least one node.

Alternatively, a connection resume request sent by the terminal is received, the connection

resume request is analyzed to acquire a measurement report corresponding to the configuration
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of the at least one node, and part or all of the at least one node is added as a secondary node of
the terminal according to the measurement report corresponding to the configuration of the at

least one node.

Alternatively, configuration of the at least one node is acquired from the base station, a
connection resume request sent by the terminal is analyzed to acquire a measurement report
corresponding to the configuration of the at least one node, and part or all of the at least one
node is added as a secondary node of the terminal according to the configuration of the at least

one node and the corresponding measurement report.

Alternatively, a connection resume request sent by the terminal is analyzed to acquire a
measurement report corresponding to configuration of the at least one node and at least one
configuration, and part or all of the at least one node is added as a secondary node of the
terminal according to the configuration of the at least one node and the corresponding

measurement report.

Therefore, in the embodiments of the present invention, after the connection resume
request sent by the terminal is received, the configuration of the corresponding at least one node
is acquired from the main device that stores the configuration of the at least one node, and the
configuration of the at least one node stored in different main devices is reused to resume the
terminal to a multi-connection state according to the configuration of the at least one node
and/or the measurement report corresponding to the configuration of the at least one node,
which has high flexibility and is convenient to guarantee that related services of the terminal

can be quickly resumed .

In the method for resume of multi-connection in an inactive state, a connection resume
request sent by a terminal is received, configuration of at least one node and/or a measurement
report of the at least one node is acquired, and part or all of the at least one node is added as a
secondary node of the terminal according to the configuration of the at least one node and/or the
measurement report of the at least one node. After the terminal enters an inactive state, when a
multi-connection state needs to be resumed, the multi-connection state can be resumed as soon

as possible, and it is guaranteed that the terminal can be quickly resumed to the serving level.

Secondly, a method for resume of multi-connection in an inactive state according to an
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embodiment of the present invention will be described intensively on a terminal side.

FIG. 3 is a flowchart of a method for resume of multi-connection in an inactive state
according to another embodiment of the present invention. As shown in FIG. 3, the method

includes following acts 201, and 202.
In act 201, a connection resume request is sent to a base station.

In act 202, part or all of at least one node selected by the base station are used as a

secondary node of the terminal.

Specifically, in order to resume services of the terminal, the terminal sends the connection
resume request to the base station, and uses part or all of the at least one node selected by the

base station as a secondary node of the terminal.

As an implementation, configuration of the at least one node is sent to the base station,
and the base station selects part or all of the at least one node as the secondary node of the

terminal according to the configuration of the at least one node.

As an implementation, a measurement report of the at least one node is sent to the base
station, and the base station selects part or all of the at least one node as the secondary node of

the terminal according to the measurement report of the at least one node.

As another implementation, a measurement report of the at least one node and
configuration of the at least one node are sent to the base station, and the base station selects
part or all of the at least one node as the secondary node of the terminal according to the

measurement report of the at least one node and the configuration of the at least one node.

In the actual execution process, in the process of sending the connection resume request to
the base station, the terminal may or may not specify a secondary node to be connected

according to a current service requirement.

In the first example, a secondary node is not specified, to which the terminal is connected

after a connection is resumed.

In this example, the base station selects part or all of the nodes as the secondary nodes of
the terminal according to the configuration of the at least one node and/or the measurement

report of the at least one node, and according to the measurement report, the base station
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actively performs this selection to provide relevant services for the terminal.

For example, when the at least one node includes nodes 1, 2 and 3, the base station selects
all the nodes 1, 2 and 3 as the secondary nodes of the terminal according to the configuration of
the at least one node and/or the measurement report of the at least one node, so that the terminal
can normally provide relevant services based on all the selected nodes. Alternatively, according
to the configuration of the at least one node and/or the measurement report of the at least one
node, the base station selects, nodes 1 and 2 in all the nodes as the secondary nodes of the

terminal based on services provided by the terminal.

In the second example, a secondary node is specified, to which the terminal would

connect after a connection is resumed.

In this example, a secondary node resume request is sent to the base station, wherein the
request includes configuration of the at least one node and/or a measurement report of the at
least one node. The configuration stored for the terminal by the base station as a secondary
node according to the configuration of the at least one node and/or the measurement report of
the at least one node is received, so that a relevant secondary node can be configured as a

secondary node of the terminal after the connection is resumed.

For example, a resume request of secondary nodes 1 and 2 is sent to the base station. The
request includes configuration of the at least one node and/or a measurement report of the at
least one node. The base station stores configuration of the secondary nodes 1 and 2 for the
terminal according to the configuration of the at least one node and/or the measurement report
of the at least one node, so that the secondary nodes 1 and 2 are used as the secondary nodes of

the terminal to provide relevant services after the connection is resumed.

It should be emphasized that, the above two examples are merely for the purpose of
embodying the present invention. The configuration of the secondary node is performed for
current terminal based on pre-stored node configuration of the terminal. In the actual execution
process, the secondary nodes added by the base station for the terminal may include other nodes
in addition to the at least one node that previously provides a service for the terminal. For
example, in the above second example , the secondary nodes added by the base station for

communication of the terminal may include node 4 in addition to the above secondary nodes 1
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and 2, wherein the node 4 does not belong to one of the at least one node that previously

provides a service for the terminal.

It should be noted that the configuration of the at least one node may be stored in advance

in order to resume the connection state of the terminal more quickly.

According to different specific application requirements, the configuration of the at least
one node corresponding to the terminal may be stored in different main devices, which are

illustrated with following examples:
In the first example: the configuration of the at least one node is stored on a terminal side.

In the second example: the configuration of the at least one node corresponding to the

terminal is stored on a base station side.

In the third example: the configuration of the at least one node corresponding to the

terminal is stored on multiple sides.

In this example, the configuration of the at least one node corresponding to the terminal is
stored on both the terminal side and the base station side, or the configuration of the at least one
node corresponding to the terminal is stored on both the terminal side and the network side, or
the configuration of the at least one node corresponding to the terminal is stored on both the
network side and the base station side, or the configuration of the at least one node
corresponding to the terminal is stored on all the network side, the terminal side and the base

station side.

For storing modes shown in the above examples, on which side of main device the
configuration of the corresponding at least one node is stored may be determined actively and

passively according to different specific application requirements.

As a possible implementation, the main device that stores the configuration of the

corresponding at least one node may be actively determined.

In this example, if the terminal is designated as a main device that stores the configuration
of the at least one node, an indication for entering an inactive state sent by the base station is
received, wherein the indication includes indicating the terminal to store configuration of at

least one node corresponding to the terminal.
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As another possible implementation, the main device that stores the configuration of the
corresponding at least one node may be passively determined. In this example, considering that
in some scenarios, the terminal, the network or the base station may not be suitable for storing
the configuration, for example, the terminal has little free memory, and current load of the base
station is large, etc., in this case, it is obviously inappropriate to rigidly designate a main device.
Therefore, the main device storing the relevant configuration may be determined according to

specific condition of the terminal or the base station.

It should be noted that the above method for resume of multi-connection in an inactive
state described intensively on the base station side corresponds to the method for resume of
multi-connection in an inactive state described intensively on the terminal side. The details

which are not descried in the terminal side in the embodiments will not be repeated here.

In conclusion, in the method for resume of multi-connection in an inactive state according
to the embodiments of the present invention, the connection resume request is sent to the base
station, part or all of the at least one node selected by the base station is used as a secondary
node of the terminal. Therefore, after the terminal enters an inactive state, when a
multi-connection state is needed, the multi-connection state can be resumed as soon as possible,

and it is guaranteed that the terminal can be quickly resumed to the serving level.

In order to realize the above embodiments, the present invention provides a base station.
FIG. 4 is a block diagram of structure of a base station according to an embodiment of the
present invention. As shown in FIG. 4, the base station includes a first receiving module 110, a

first acquiring module 120, and an adding module 130.

The first receiving module 110 is used for receiving a connection resume request sent by a

terminal.

The first acquiring module 120 is used for acquiring configuration of at least one node

and/or a measurement report of the at least one node.

The adding module 130 is used for adding part or all of the at least one node as a
secondary node of the terminal according to the configuration of the at least one node and/or the

measurement report of the at least one node.

In an embodiment of the present invention, when a primary node acquires the
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measurement report corresponding to the configuration of the at least one node, the adding
module 130 configures a connection with a secondary connection for the terminal and notifies

the corresponding secondary node.

In an embodiment of the present invention, when a secondary node acquires the
measurement report corresponding to the configuration of the at least one node, the adding

module 130 resumes a connection between the terminal and the secondary node.

It should be understood that, as shown in FIG. 5, on the basis as shown in FIG. 4, the base
station further includes a first storing module 140 used for storing the configuration of the at

least one node corresponding to the terminal when the terminal enters an inactive state.

According to different specific application scenarios, the first storing module 140 may
store the configuration of the at least one node corresponding to the terminal in different main

devices, which are illustrated with following examples.
The first example:

The first storing module 140 is used for storing the configuration of the at least one node

corresponding to the terminal on a base station side.
The second example:

The first storing module 140 is used for storing the configuration of the at least one node

corresponding to the terminal on a terminal side.
The third example:

The first storing module 140 is used for storing the configuration of the at least one node

corresponding to the terminal on a network side.

In an embodiment of the present invention, as shown in FIG. 6, on the basis as shown in
FIG. 5, the base station further includes a first sending module 150 used for sending the
terminal an indication for entering an inactive state, wherein the indication includes indicating
the terminal to store the configuration of the at least one node. In other words, in this example,
the base station can actively indicate the terminal to store the configuration of the at least one

node.

The configuration of the at least one node includes at least one of: a node frequency, a
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node ID and measurement configuration. The measurement report includes: one or more of
reference signal received power, reference signal received quality, interference signal strength

and load information of each node.

In an embodiment of the present invention, as shown in FIG. 7, on the basis as shown in
FIG. 5, the base station further includes a configuration module 160 used for configuring for the
terminal configuration of at least one node of a primary node and/or configuration of at least
one node of a secondary node before storing configuration of the at least one node

corresponding to the terminal.

The primary node includes: a primary carrier, a primary cell, or a primary base station,
and the secondary node includes: a secondary carrier, a secondary cell, or a secondary base

station.

According to different main devices which store the configuration of the at least one node,

different modes may be adopted for resuming the multi-connection state of the terminal.

As an example, when the terminal stores the configuration of the at least one node, the
first acquiring module 120 is used for, according the connection resume request sent by the
terminal received by the receiving module 110, analyzing the connection resume request to

acquire the configuration and/or a corresponding measurement report of the at least one node.
As an example, the base station stores the configuration of the at least one node.

In this example, the first acquiring module 120 is used for acquiring the configuration of
the at least one node from the base station, and the adding module 130 is used for adding part or
all of the nodes as the secondary nodes of the terminal according to the configuration of the at

least one node.

Alternatively, the first receiving module 110 is used for receiving the connection resume
request sent by the terminal, the first acquiring module 120 is used for analyzing the connection
resume request to acquire the measurement report corresponding to the configuration of the at
least one node, and the adding module 130 is used for adding part or all of the at least one node
as the secondary node of the terminal according to the measurement report corresponding to the

configuration of the at least one node.
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Alternatively, the first acquiring module 120 is used for acquiring the configuration of the
at least one node from the base station, and analyzing the connection resume request sent by the
terminal to acquire the measurement report corresponding to the configuration of the at least
one node, and the adding module 130 is used for adding part or all of the at least one node as
the secondary node of the terminal according to the configuration of the at least one node and

the corresponding measurement report.

It should be noted that the explanation of the above embodiment of the method for resume
of multi-connection in an inactive state on the base station side is applicable to the base station
of this embodiment, and its implementation principle and technical effect are similar, and will

not be repeated here.

In order to realize the above embodiments, the present invention provides a terminal. FIG.
8 is a schematic diagram of structure of a terminal according to an embodiment of the present
invention. As shown in FIG. 8, the terminal includes a second sending module 210 and a

processing module 220.

The second sending module 210 is used for sending a connection resume request to a base

station.

The processing module 220 is used for using part or all of at least one node selected by

the base station as a secondary node of the terminal.

In the actual execution process, the second sending module 210 is used for sending
configuration of at least one node and/or a measurement report of the at least one node to the

base station.

It should be understood that, in an embodiment of the present invention, as shown in FIG.
9, on the basis as shown in FIG. 8, the terminal further includes a second receiving module 230.
In this embodiment, the second receiving module 230 is used for receiving an indication for
entering an inactive state sent by the base station, wherein the indication includes indicating the

terminal to store configuration of at least one node corresponding to the terminal.

The terminal may specify a secondary node for resuming a service according to a service
requirement. As shown in FIG. 10, on the basis as shown in FIG. 8, the terminal may further

include a third receiving module 240. In this embodiment, the second sending module 210 is
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further used for sending a secondary node resume request to the base station, wherein the
request includes configuration of the at least one node and/or a measurement report of the at
least one node. Moreover, the third receiving module 240 is used for receiving configuration of

the secondary node of the terminal sent by the base station.

It should be noted that the explanation of the above embodiment of the method for resume
of multi-connection in an inactive state on the terminal side is applicable to the terminal of this
embodiment, and its implementation principle and technical effect are similar, and will not be

repeated here.

In order to realize the above embodiments, the present invention provides a non-transitory
computer readable storage medium storing a computer program, wherein when the computer
program is executed by a processor, the method for resume of multi-connection in an inactive
state described intensively on the base station side according to the above embodiments is
implemented. The description of the method for resume of multi-connection in an inactive state
may refer to the description of the above-mentioned embodiments and will not be repeated

here.

In order to realize the above embodiments, the present invention also provides a
non-transitory computer readable storage medium storing a computer program, wherein when
the computer program is executed by a processor, the method for resume of multi-connection in
an inactive state described intensively on the terminal side according to the above embodiments
is implemented. The description of the method for resume of multi-connection in an inactive
state may refer to the description of the above-mentioned embodiments and will not be repeated

here.

In the description of this specification, description made with reference to terms "an
embodiment,” "some embodiments,” "examples,"” "specific examples,” or "some examples" and
the like means that a specific feature, structure, material, or characteristic described in
connection with the embodiments or examples is included in at least one embodiment or
example of the present invention. In this specification, the schematic representations of the
above terms are not necessarily directed to the same embodiment or example. Furthermore, the

specific features, structures, materials, or characteristics described may be combined in any one
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or at least one embodiment or example in a suitable manner. In addition, those skilled in the art
may combine the different embodiments or examples and the features of the different

embodiments or examples described in this specification without contradicting each other.

Although embodiments of the present invention have been shown and described above, it
can be understood that the above-mentioned embodiments are exemplary and cannot be
understood as limitations of the present invention, and those skilled in the art can make changes,
modifications, substitutions and variations to the above-mentioned embodiments within the

scope of the present invention.
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What we claim is:
1. A method for resume of multi-connection in an inactive state, comprising:

receiving a connection resume request sent by a terminal, and acquiring at least one of

configuration of at least one node and a measurement report of the at least one node; and

adding part or all of the at least one node as a secondary node of the terminal according to
at least one of the configuration of the at least one node and the measurement report of the at

least one node.
2. The method of claim 1, further comprising:

storing the configuration of the at least one node corresponding to the terminal when the

terminal enters an inactive state.
3. The method of claim 2, further comprising:

configuring at least one of configuration of a primary node and configuration of a
secondary node for the terminal; wherein the primary node comprises: a primary carrier, a

primary cell, or a primary base station; and

the secondary node comprises: a secondary carrier, a secondary cell, or a secondary base

station.

4. The method of claim 2, wherein storing the configuration of the at least one node

corresponding to the terminal, comprises:

storing the configuration of the at least one node corresponding to the terminal on a base

station side.

5. The method of claim 2, wherein storing the configuration of the at least one node

corresponding to the terminal, comprises:

sending an indication for entering an inactive state to the terminal, wherein the indication

comprises indicating the terminal to store the configuration of the at least one node.
6. A method for resume of multi-connection in an inactive state, comprising:
sending a connection resume request to a base station; and

using part or all of at least one node selected by the base station as a secondary node of a
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terminal.
7. The method of claim 6, further comprising:

sending at least one of configuration of the at least one node and a measurement report of

the at least one node to the base station.
8. A base station, comprising:

a first receiving module used for receiving a connection resume request sent by a

terminal;

a first acquiring module used for acquiring at least one of configuration of at least one

node and a measurement report of the at least one node; and

an adding module used for adding part or all of the at least one node as a secondary node
of the terminal according to at least one of the configuration of the at least one node and the

measurement report of the at least one node.
9. The base station of claim 8, wherein

the configuration of the at least one node comprises: at least one of a node frequency, a

node identification (ID), and measurement configuration;

the measurement report comprises: at least one of reference signal received power,
reference signal received quality, interference signal strength, and load information of each

node.

10. The base station of claim 8, wherein the terminal stores the configuration of the at

least one node;

the first acquiring module is used for analyzing the connection resume request to acquire
at least one of the configuration and the corresponding measurement report of the at least one

node according to the received connection resume request sent by the terminal.

11. The base station of claim 8, wherein the base station stores the configuration of the at

least one node;

the first acquiring module is used for acquiring the configuration of the at least one node

from the base station, and the adding module is used for adding part or all of the nodes as the
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secondary nodes of the terminal according to the configuration of the at least one node; or

the first receiving module is used for receiving the connection resume request sent by the
terminal, the first acquiring module is used for analyzing the connection resume request to
acquire the measurement report corresponding to the configuration of the at least one node, and
the adding module is used for adding part or all of the at least one node as the secondary node
of the terminal according to the measurement report corresponding to the configuration of the at

least one node; or

the first acquiring module is used for acquiring the configuration of the at least one node
from the base station, analyzing the connection resume request sent by the terminal to acquire
the measurement report corresponding to the configuration of the at least one node, and the
adding module is used for adding part or all of the at least one node as the secondary node of
the terminal according to at least one of the configuration and the corresponding measurement

report of the at least one node.
12. The base station of claim 8, wherein

the adding module is further used for, when a primary node acquires the measurement
report corresponding to the configuration of the at least one node, configuring a connection
with a secondary node for the terminal and notifying the corresponding secondary node; or
when a secondary node acquires the measurement report corresponding to the configuration of

the at least one node, resuming a connection between the terminal and the secondary node.
13. A terminal, comprising:

a second sending module used for sending a connection resume request to a base station;

and

a processing module used for using part or all of at least one node selected by the base

station as a secondary node of the terminal.
14. The terminal of claim 13, further comprising:

a second receiving module used for receiving an indication for entering an inactive state
sent by the base station, wherein the indication comprises indicating the terminal to store

configuration of the at least one node corresponding to the terminal.
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15. The terminal of claim 13, wherein

the second sending module is further used for sending a secondary node resume request to
the base station, wherein the request comprises at least one of configuration of the at least one

node and a measurement report of the at least one node; and

wherein the terminal further comprises a third receiving module, used for receiving

configuration of the secondary node of the terminal sent by the base station.



