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DESCRIPTION

TECHNICAL FIELD

[0001] The present disclosure relates to the technical field of communications, for example,
relates to a radio resource configuration method and apparatus, a user equipment and a
network element.

BACKGROUND

[0002] In the era when the fourth generation (4G) communication system has matured,
research into the fifth Generation (5G) communication system has been started in the field in
order to seek better communication experience.

[0003] An E-UTRAN NodeB (eNB) is deployed in a 4G radio access network (RAN), uses a
long term evolution (LTE) radio access technology (RAT) over a radio interface and accesses
an evolved packet core (EPC). Different from such LTE eNB, a generation NodeB (gNB) is
deployed in a 5G RAN, uses a new radio (NR) RAT over the radio interface and accesses a
next generation core (NGC).

[0004] In order to make full use of the widely deployed LTE eNB, the industry proposes a
system architecture for providing communication services for a user equipment (UE) in a
manner of tight coupling and interoperation between an LTE eNB and an NR gNB, which is
referred to as LTE-NR tight interworking, and the UE is also referred to as a user terminal. The
tight coupling and interoperation between LTE and NR refers to that the UE can use the radio
resources of the two RATs at the same time, and is correspondingly scheduled by the two RAT
schedulers separately. The two independent schedulers are respectively located in two nodes
in the RAN, and the two nodes are connected via an interface between ideal or non-ideal
network elements. In the core network, the UE still has only one connection of a control plane
(CP) interface.

[0005] US 2016/380779 A1 relates to a system in which a user device communicates control
data with a first base station and communicates user data with a second base station. The
user device receives, from the first base station, configuration data specific to the first base
station and configuration data specific to the second base station for configuring the user
device to handle in-device coexistence interference. When the user device detects
interference, it identifies the base station to which the interference relates, and controls the
operating of its transceiver circuitry: i) using the first base station specific configuration data if it
identifies that the interference is related to the first base station; and ii) using the second base
station specific configuration data if it identifies that the interference is related to the second
base station.
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[0006] WO 2014/031 989 A1 relates to systems and methods for a WTRU to operate using
multiple schedulers. The WTRU exchanges data with the network over more than one data
path, such that each data path uses a radio interface connected to a different network node
and each node may be associated with an independent scheduler. D2 also discloses that a
WTRU establishes a RRC connection between the WTRU and a network. The RRC connection
establishes a first radio interface between the WTRU and a first serving site of the network and
a second radio interface between the WTRU and a second serving site of the network. The
RRC connection is established between the WTRU and the MeNB and a control function is
established between the WTRU and the SCeNB. The WTRU receives data from the network
over the first radio interface or the second radio interface.

SUMMARY

[0007] The invention is specified by the independent claims. Preferred embodiments are
defined in the dependent claims.

[0008] The embodiment of figure 12 falls under the scope of the claims. All the remaining
embodiments do not fall under the scope of the claims. They are however retained as they are
useful to better understand the invention.

BRIEF DESCRIPTION OF DRAWINGS

[0009]

FIG. 1 is a schematic diagram of a network architecture of a communication system in which
two network elements simultaneously provide a service for a UE over a radio interface;

FIG. 2 is a flowchart of a radio resource configuration method at a UE side according to some
embodiments;

FIG. 3Ais a diagram of modules of a radio resource configuration apparatus at a UE according
to some embodiments;

FIG. 3B is a structural diagram of a UE according to some embodiments;

FIG. 4 is a flowchart of a radio resource configuration method at a UE side according to some
embodiments;

FIG. 5 is a flowchart of a radio resource configuration method at a first network element side
according to some embodiments;

FIG. 6Ais a diagram of modules of a radio resource configuration apparatus in a first network
element according to some embodiments;
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FIG. 6B is a structural diagram of a first network element according to some embodiments;

FIG. 7 is a flowchart of a radio resource configuration method at a second network element
side according to some embodiments;

FIG. 8A is a diagram of modules of a radio resource configuration apparatus in a second
network element according to some embodiments;

FIG. 8B is a structural diagram of a second network element according to some embodiments;

FIG. 9 is a signaling flow diagram of radio resource configuration according to some
embodiments;

FIG. 10 is a signaling flow diagram of radio resource configuration according to some
embodiments;

FIG. 11 is a signaling flow diagram of radio resource configuration according to some
embodiments; and

FIG. 12 is a signaling flow diagram of radio resource configuration according to some
embodiments.

DETAILED DESCRIPTION

[0010] Referring to FIG. 1, in a system architecture for providing a communication service for a
UE in a manner of tight coupling and interoperation between an LTE eNB and an NR gNB, two
network elements simultaneously provide a communication service for a UE over a radio
interface. Hereinafter, a serving network element establishing an only control plane interface
between the UE and a core network is referred to as a first network element, a serving network
element providing additional radio resources for the UE is referred to as a second network
element, the first network element also establishes a user plane (UP) interface between the UE
and the core network, and the UP interface between the second network element and the core
network is optional.

[0011] In terms of the radio interface, the first network element uses a first RAT, such as an
LTE RAT, and the second network element uses a second RAT, such as an NR RAT. In some
examples, UP data transmission is performed between the first network element and the UE
and between the second network element and the UE. An SRB of the first RAT is established
between the first network element and the UE to transmit control plane signaling, such as radio
resource control (RRC) signaling, while an SRB of the second RAT established between the
second network element and the UE is optional. Hereinafter, the SRB of the first RAT is also
referred to as a first SRB, and the SRB of the second RAT is referred to as a second SRB.
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[0012] From the perspective of radio resource management (RRM), the first network element
is responsible for a configuration of a radio resource of the first RAT for the UE, which is
referred to as a first configuration, and the second network element is responsible for a
configuration of a radio resource of the second RAT for the UE, which is referred to as a
second configuration. The first configuration and the second configuration are independent of
each other while satisfying a certain range (for example, the sum of the first configuration and
the second configuration cannot exceed the radio capability of the UE).

[0013] In the related art, when a UE in the RRC_Connected state cannot receive the radio
resource configuration issued by the serving network element (that is, the configuration fails),
the UE triggers a resume procedure such as an RRC connection re-establishment procedure.
However, this causes interruption of data transmission of the user plane, which increases the
complexity of the UE executing the procedure and signaling transmission load of the control
plane. Even if the resume procedure is successfully executed, a certain time is required to
resume the data transmission over the radio interface. Therefore, how to improve the user
experience of the UE by handling the radio resource configuration failure in the system shown
in FIG. 1, such as a tight coupling and interoperation system, is a problem.

[0014] Some embodiments relate to radio resource configuration on the UE side.

[0015] The based system architecture is referred to FIG. 1 and the description thereof. In
some embodiments, the first network element and the second network element simultaneously
provide a communication service for the UE over the radio interface in a manner of tight
coupling and interoperation, the first network element establishes an only control plane
interface between the UE and the core network, the SRB of the first RAT is established
between the first network element and the UE, and the SRB of the second RAT is not
established between the second network element and the UE. In some embodiments, the first
RAT used by the first network element is one of an LTE RAT and an NR RAT, the second RAT
used by the second network element is the other one of the LTE RAT and the NR RAT, and as
far as the first RAT is different from the second RAT. In some embodiments, the first network
element and the second network element are an eNB and a gNB, respectively.

[0016] An embodiment provides a radio resource configuration method. As shown in FIG. 2,
the method includes steps described below.

[0017] In step 110, the UE receives a first message of radio resource configuration from an
SRB of a first RAT. The first message carries information of a second configuration, and the
second configuration is a configuration of a radio resource of the second RAT.

[0018] In some embodiments, the first message of the radio resource configuration is any
message, such as an RRC connection reconfiguration message, for performing the radio

resource configuration.

[0019] In the method embodiment, the SRB of the first RAT is an SRB established between the
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UE and a first network element of the first RAT, and the second configuration is a configuration
performed by a second network element of the second RAT for the UE.

[0020] In some embodiments, the first message of the radio resource configuration further
carries information of the first configuration. The first configuration is a configuration of a radio
resource of the first RAT performed by the first network element for the UE.

[0021] In some embodiments, the radio resource configuration method further includes: when
the UE successfully configures the radio resource of the first RAT according to the information
of the first configuration, a response message of the radio resource configuration sent by the
UE carries indication information indicating that the radio resource configuration of the first RAT
is successful. In some embodiments, the indication information indicating that the radio
resource configuration of the first RAT is successful and the report information indicating that
the radio resource configuration of the second RAT fails are both carried in an RRC signaling.
In some embodiments, the indication information indicating that the radio resource
configuration of the first RAT is successful and the report information indicating that the radio
resource configuration of the second RAT fails are respectively carried in different RRC
signalings.

[0022] In step 120, when the UE fails to configure the radio resource of the second RAT
according to the information of the second configuration, the UE sends a response message of
the radio resource configuration to indicate that the radio resource configuration of the second
RAT fails.

[0023] In some embodiments, the response message of the radio resource configuration
described above is any message, such as an RRC connection reconfiguration complete
message, a message for secondary cell group (SCG) failure information or other RRC
messages, in response to the received message of the radio resource configuration. In some
embodiments, other RRC messages are RRC messages sent by the UE to the base station,
such as an RRC message sent by the UE to the base station (e.g., an RRC connection resume
message) in the 3rd Generation Partnership Project (3GPP) Technical Specification (TS)
38.331V15.0.0 (2017-12).

[0024] In some embodiments, the response message of the radio resource configuration
carries the report information about failure of the radio resource configuration of the second
RAT. The report information includes at least one of the following information:

assistance information for assisting a network side in reconfiguring the radio resource of the
second RAT; or

indication information about the failure of the radio resource configuration of the second RAT.

[0025] In some embodiments, the assistance information includes at least one of the following
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information: a failure cause or a configuration part which is not able to be used in the second
configuration. In some embodiments, the assistance information includes a measurement
result of the UE on a radio channel of the second RAT, and at least one of the following the
information: the failure cause or the configuration part which is not able to be used in the
second configuration.

[0026] In some embodiments, the indication of the failure of the UE to configure the radio
resource of the second RAT is an explicit indication. In some embodiments, the indication of
the failure of the UE to configure the radio resource of the second RAT is an implicit indication.
When the indication of the failure of the UE to configure the radio resource of the second RAT
is the explicit indication, the response message includes indication information indicating that
the radio resource configuration of the second RAT fails. WWhen the indication of the failure of
the UE to configure the radio resource of the second RAT is the implicit indication, the
response message does not include the indication information indicating that the radio
resource configuration of the second RAT fails. A network element at the network side
determines that the UE fails to configure the radio resource of the second RAT according to the
assistance information (such as at least one of a failure cause or a configuration part which is
not able to be used in the second configuration), or it is agreed that when the indication
information indicating that the radio resource configuration of the second RAT succeeds is not
received, it is considered that the radio resource configuration of the second RAT fails.

[0027] In some embodiments, the report information about failure of the radio resource
configuration of the second RAT is coded by using ASN.1 corresponding to the first RAT. The
UE sends the response message of the radio resource configuration through the SRB of the
first RAT, and reports the report information to the first network element for processing. In
other embodiments, the report information about failure of the radio resource configuration of
the second RAT is coded by using ASN.1 corresponding to the second RAT. The UE sends the
response message of the radio resource configuration through the SRB of the first RAT, carries
the report information in a container of the response message, and forwards the container
through the first network element to the second network element for processing. In some
embodiments, the ASN.1 corresponding to the first RAT and the ASN.1 corresponding to the
second RAT are different. When a radio resource management decision is performed by the
first network element after the radio resource configuration of the second RAT fails, the ASN.1
corresponding to the first RAT is used to code the report information. VWhen the radio resource
management decision is performed by the second network element after the radio resource
configuration of the second fails, the ASN.1 corresponding to the second RAT is used to code
the report information, the coded report information is carried in the container, and the first
element directly forwards the container to the second network element without any processing.

[0028] Some embodiments provide a radio resource configuration apparatus configured in a
UE. As shown in FIG. 3A, the radio resource configuration module includes: a first reception

module 10, a first configuration module 20, and a response module 30.

[0029] The first reception module 10 is configured to receive a message of the radio resource
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configuration from an SRB of a first RAT. The message carries information of the second
configuration, the second configuration is a configuration of a radio resource of the second
RAT, and the first RAT is different from the second RAT.

[0030] The first configuration module 20 is configured to configure the radio resource of the
second RAT according to the information of the second configuration.

[0031] The response module 30 is configured to: when the configuration of the radio resource
of the second RAT is performed, send a response message of the radio resource configuration
to indicate that the radio resource configuration of the second RAT fails.

[0032] In the above embodiment, an SRB of the first RAT is an SRB established between the
UE and a first network element using the first RAT, and the second configuration is a
configuration performed by a second network element using the second RAT for the UE. The
first network element and the second network element simultaneously provide a
communication service for the UE over the radio interface, and the first network element
establishes an only control plane interface between the UE and a core network.

[0033] In some embodiments, the response message of the radio resource configuration sent
by the first response module carries report information about failure of the radio resource
configuration of the second RAT. The report information includes at least one of the following
information: assistance information for assisting a network side in reconfiguring the radio
resource of the second RAT; or indication information about the failure of the radio resource
configuration of the second RAT.

[0034] In some embodiments, the assistance information includes at least one of the following
information: a failure cause or a configuration part which is not able to be used in the second
configuration. In some embodiments, the assistance information includes a measurement
result of the UE on a radio channel of the second RAT, and at least one of the following the
information: the failure cause or the configuration part which is not able to be used in the
second configuration.

[0035] In some embodiments, the first response module codes the report information by using
ASN.1 corresponding to the first RAT, sends the response message of the radio resource
configuration through the SRB of the first RAT, and reports the report information to the first
network element for processing. In other embodiments, the first response module codes the
report information by using ASN.1 corresponding to the second RAT, sends the response
message of the radio resource configuration through the SRB of the first RAT, carries the
report information in a container of the response message, and forwards the container through
the first network element to the second network element for processing.

[0036] Some embodiments provide a UE. As shown in FIG. 3B, the UE includes a first memory
11 and a first processor 12.
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[0037] The first memory is configured to store program codes.

[0038] The first processor is configured to read the program codes for performing following
processing.

[0039] A first message of radio resource configuration is received from an SRB of a first RAT.
The first message carries information of second configuration, the second configuration is
configuration of a radio resource of the second RAT, and the first RAT is different from the
second RAT.

[0040] When the configuration of the radio resource of the first RAT performed according to
the information of the first configuration fails, a response message of the radio resource
configuration is sent to indicate that the radio resource configuration of the first RAT fails.

[0041] In some embodiments, the response message of the radio resource configuration sent
by the first processor carries report information about failure of the radio resource
configuration of the second RAT. The report information includes at least one of the following
information: assistance information for assisting a network side in reconfiguring the radio
resource of the second RAT; or indication information about the failure of the radio resource
configuration of the second RAT.

[0042] In some embodiments, the assistance information includes at least one of the following
information: a failure cause or a configuration part which is not able to be used in the second
configuration. In some embodiments, the assistance information includes a measurement
result of the UE on a radio channel of the second RAT, and at least one of the following the
information: the failure cause or the configuration part which is not able to be used in the
second configuration.

[0043] In some embodiments, the first processor codes the report information by using ASN.1
corresponding to the first RAT, sends the response message of the radio resource
configuration through the SRB of the first RAT, and reports the report information to the first
network element for processing. In other embodiments, the processor codes the report
information by using ASN.1 corresponding to the second RAT, sends the response message of
the radio resource configuration through the SRB of the first RAT, carries the report information
in a container of the response message, and forwards the container through the first network
element to the second network element for processing.

[0044] The above processor may perform any process in the method embodiments described
above.

[0045] With the above solutions of the above embodiments, when the UE fails to configure the
radio resource of the second RAT, the failure will be reported in time, and a resume procedure
is not triggered, and the configuration of the radio resource of the first RAT is not affected,
thereby avoiding interruption of data transmission of the user plane, reducing complexity of the
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UE executing the procedure, reducing signaling transmission load of the control plane, and
improving the system performance.

[0046] Some embodiments relate to radio resource configuration at the UE side.

[0047] A system architecture on which these embodiments are based is basically the same as
the system architecture in the above embodiments. The difference is that the SRB of the
second RAT is established between the second network element and the UE, and that the UE
receives information of the second configuration through the SRB of the second RAT.

[0048] Some embodiments provide a radio resource configuration method. As shown in FIG.
4, the method includes steps described below.

[0049] In a step 210, a UE receives a second message of radio resource configuration from an
SRB of a second RAT. The second message carries information of second configuration, and
the second configuration is a configuration of a radio resource of the second RAT.

[0050] In the method embodiment, the second configuration is a configuration performed by a
second network element for the UE, the second network element and a first network element
using a first RAT simultaneously provide a communication service for the UE over a radio
interface, the first network element establishes an only control plane interface between the UE
and a core network, and an SRB of the first RAT is established between the first network
element and the UE.

[0051] In a step 220, when the UE fails to configure the radio resource of the second RAT
according to the information of the second configuration, the UE sends a response message of
the radio resource configuration to indicate that the radio resource configuration of the second
RAT fails.

[0052] In some embodiments, report information about failure of the radio resource
configuration of the second RAT carried in the response message of the radio resource
configuration is the same as the report information in the above embodiment.

[0053] In some embodiments, the report information includes at least one of the following
information: assistance information for assisting a network side in reconfiguring the radio
resource of the second RAT; or indication information about the failure of the radio resource
configuration of the second RAT.

[0054] In some embodiments, the assistance information includes at least one of the following
information: a failure cause or a configuration part which is not able to be used in the second
configuration.

[0055] In some embodiments, the assistance information includes a measurement result of the
UE on a radio channel of the second RAT, and at least one of the following the information: the
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failure cause or the configuration part which is not able to be used in the second configuration.

[0056] In some embodiments, after the radio resource configuration of the second RAT fails,
the UE sends the report information to the first network element, and a processing decision on
the report information is made by the first network element. For example, the report
information about failure of the radio resource configuration of the second RAT is coded by
using ASN.1 corresponding to the first RAT. The UE sends the response message of the radio
resource configuration through the SRB of the first RAT, and reports the report information to
the first network element for processing.

[0057] In some embodiments, after the radio resource configuration of the second RAT fails,
the UE sends the report information to the second network element, and the processing
decision on the report information is made by the second network element. At this time, two
different implementation modes exist: mode A and mode B.

[0058] In the implementation mode A, the report information about failure of the radio resource
configuration of the second RAT is coded by using ASN.1 corresponding to the second RAT.
The UE sends the response message of the radio resource configuration through the SRB of
the first RAT, carries the report information in a container of the response message, and
forwards the container through the first network element to the second network element for
processing.

[0059] In an implementation mode B, the report information about failure of the radio resource
configuration of the second RAT is coded by using ASN.1 corresponding to the second RAT.
The UE sends the response message of the radio resource configuration through a common
control channel (CCCH) of the second RAT, and reports the report information to the second
network element for processing.

[0060] In some embodiments, when the radio resource configuration of the second RAT fails,
the SRB of the second RAT established between the UE and the second network element
cannot be used, and the SRB of the second RAT is born on a dedicated control channel
(DCCH). The UE then sends the response message to the second network element through a
CCCH between the UE and the second network element.

[0061] Some embodiments provide a radio resource configuration apparatus configured in a
UE. Referring to FIG. 3, the radio resource configuration module includes: a first reception
module 10, a first configuration module 20, and a response module 30.

[0062] The first reception module 10 is configured to receive a second message of the radio
resource configuration from an SRB of a second RAT. The second message carries
information of the second configuration, the second configuration is a configuration of a radio
resource of the second RAT, and the first RAT is different from the second RAT.

[0063] The first configuration module 20 is configured to configure the radio resource of the
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second RAT according to the information of the second configuration.

[0064] The response module 30 is configured to: when the configuration of the radio resource
of the second RAT is performed, send a response message of the radio resource configuration
to indicate that the radio resource configuration of the second RAT fails.

[0065] In the above embodiment, the SRB of the second RAT is an SRB established between
the UE and a second network element using the second RAT, and the second configuration is
a configuration performed by the second network element for the UE. The second network
element and a first network element using the first RAT simultaneously provide a
communication service for the UE over a radio interface, the first network element establishes
an only control plane interface between the UE and a core network, and an SRB of the first
RAT is established between the first network element and the UE.

[0066] In some embodiments, the response message of the radio resource configuration sent
by the response module 30 carries report information about the failure of the radio resource
configuration of the second RAT. The report information includes at least one of the following
information: assistance information for assisting a network side in reconfiguring the radio
resource of the second RAT; or indication information about the failure of the radio resource
configuration of the second RAT.

[0067] In some embodiments, the assistance information includes at least one of the following
information: a failure cause or a configuration part which is not able to be used in the second
configuration.

[0068] In some embodiments, the assistance information includes a measurement result of the
UE on a radio channel of the second RAT, and at least one of the following the information: the
failure cause or the configuration part which is not able to be used in the second configuration.

[0069] In some embodiments, the response module 30 codes the report information by using
ASN.1 corresponding to the first RAT, sends the response message of the radio resource
configuration through the SRB of the first RAT, and reports the report information to the first
network element for processing.

[0070] In other embodiments, the response module 30 codes the report information by using
ASN.1 corresponding to the second RAT, sends the response message of the radio resource
configuration through the SRB of the first RAT, carries the report information in a container of
the response message, and forwards the container through the first network element to the
second network element for processing.

[0071] In another embodiment, the response module 30 codes the report information by using
ASN.1 corresponding to the second RAT, sends the response message of the radio resource
configuration through a CCCH of the second RAT, and reports the report information to the
second network element for processing.
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[0072] Some embodiments provide a UE which includes a first memory and a first processor.
[0073] The first memory is configured to store program codes.

[0074] The first processor is configured to read the program codes for performing the following
processing.

[0075] A second message of radio resource configuration is received from an SRB of a second
RAT. The second message carries information of the second configuration, the second
configuration is a configuration of a radio resource of the second RAT, and the first RAT is
different from the second RAT.

[0076] When the radio resource configuration of the second RAT performed according to the
information of the second configuration fails, a response message of the radio resource
configuration is sent to indicate that the radio resource configuration of the second RAT fails.

[0077] In some embodiments, the response message of the radio resource configuration sent
by the first processor carries report information about failure of the radio resource
configuration of the second RAT. The report information includes at least one of the following
information: assistance information for assisting a network side in reconfiguring the radio
resource of the second RAT; or indication information about the failure of the radio resource
configuration of the second RAT.

[0078] In some embodiments, the assistance information includes at least one of the following
information: a failure cause or a configuration part which is not able to be used in the second
configuration.

[0079] In some embodiments, the assistance information includes a measurement result of the
UE on a radio channel of the second RAT, and at least one of the following the information: the
failure cause or the configuration part which is not able to be used in the second configuration.

[0080] In some embodiments, the first processor codes the report information by using ASN.1
corresponding to the first RAT, sends the response message of the radio resource
configuration through the SRB of the first RAT, and reports the report information to the first
network element for processing.

[0081] In another embodiment, the first processor codes the report information by using ASN.1
corresponding to the second RAT, sends the response message of the radio resource
configuration through the SRB of the first RAT, carries the report information in a container of
the response message, and forwards the container through the first network element to the
second network element for processing.

[0082] In another embodiment, the first processor codes the report information by using ASN.1
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corresponding to the second RAT, sends the response message of the radio resource
configuration through a CCCH of the second RAT, and reports the report information to the
second network element for processing.

[0083] The above processor may perform any processing in the method of the above
embodiments.

[0084] With the above solutions of the above embodiments, when the UE fails to configure the
radio resource of the second RAT, the failure will be reported in time, and a resume procedure
is not triggered, and the radio resource configuration of the first RAT is not affected, thereby
avoiding interruption of data transmission of the user plane, reducing complexity of the UE
executing the procedure, reducing signaling transmission load of the control plane, and
improving the system performance.

[0085] Some embodiments relate to radio resource configuration at the first network element
side, and the system architecture on which these embodiments are based is the same as the
system architecture in the above embodiment.

[0086] A radio resource configuration method in these embodiments is shown in FIG. 5. The
method includes steps described below.

[0087] In a step 310, a first network element using a first RAT receives information of second
configuration sent by a second network element using a second RAT. The first RAT is different
from the second RAT.

[0088] In some embodiments, the information of the second configuration is sent by the
second network element to the first network element via an interface between the network
elements.

[0089] In a step 320, the first network element sends a message of the radio resource
configuration to the UE through an SRB of the first RAT, where the SRB of the first RAT is
established between the first network element and the UE. The message carries the
information of the second configuration.

[0090] In some embodiments, when the first network element sends a message to the UE by
using the SRB of the first RAT, the SRB of the first RAT is configured as a bearer type of a
master cell group (MCG). In some embodiments, when the first network element sends the
message to the UE by using the SRB of the first RAT, the SRB of the first RAT is configured as
a bearer type of MCG split. In some embodiments, when the SRB of the first RAT is configured
as the bearer type of the MCG split, the first network element takes an SRB established
between the second network element and the UE as one branch of the SRB of the first RAT to
transmit data.

[0091] In some embodiments, the message of the radio resource configuration adopts RRC
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signaling, the message further includes information of the first configuration, and the first
configuration is a configuration of a radio resource of the first RAT performed by the first
element for the UE.

[0092] In a step 330, the first network element receives and processes, through an SRB of the
first RAT, a response message of radio resource configuration returned by the UE. The
response message of the radio resource configuration carries report information about failure
of radio resource configuration of the second RAT.

[0093] The second configuration is a configuration of the radio resource of the second RAT
performed by the second network element for the UE. The first network element and the
second network element simultaneously provide a communication service for the UE over a
radio interface, and the first network element establishes an only control plane interface
between the UE and a core network.

[0094] In some embodiments, the report information about the failure of the radio resource
configuration of the second RAT includes at least one of the following information: indication
information about the failure of the radio resource configuration of the second RAT; or
assistance information for assisting a network side in reconfiguring the radio resource of the
second RAT.

[0095] In some embodiments, the assistance information includes at least one of the following
information: a failure cause or a configuration part which is not able to be used in the second
configuration.

[0096] In some embodiments, the assistance information includes a measurement result of the
UE on a radio channel of the second RAT, and at least one of the following the information: the
failure cause or the configuration part which is not able to be used in the second configuration.

[0097] In some embodiments, the message of the radio resource configuration includes
information of the first configuration, and when the UE successfully configures the radio
resource of the first RAT, the response message of the radio resource configuration further
carries indication information indicating that the radio resource configuration of the first RAT is
successful.

[0098] In some embodiments, the report information is coded by using ASN.1 corresponding to
the first RAT. The step in which the first network element receives and processes the response
message of the radio resource configuration returned by the UE includes that: the first network
element decodes the report information, and performs a radio resource management decision
according to the report information.

[0099] In another embodiment, the report information is coded by using ASN.1 corresponding
to the second RAT and the coded report information is carried in a container of the response
message. The step in which the first network element receives and processes the response
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message of the radio resource configuration returned by the UE includes that: the first network
element forwards the container in the response message to the second network element, and
after decoding the report information in the container, the second network element performs
the radio resource management decision according to the report information.

[0100] In some embodiments, a result of the radio resource management decision is to
release the second network element, or switch the second network element, or reconfigure the
radio resource of the second RAT by the second network element. The switching of the second
network element refers to switching the second network element (source second network
element) currently serving the UE to another new second network element (the target second
network element, also referred to as the switched second network element).

[0101] In some embodiments, when the first network element performs the radio resource
management decision according to the report information, if the assistance information does
not include a measurement result, the decision is performed according to the measurement
result obtained in the measurement report message received by the first network element from
the UE last time. In some embodiments, when the second network element performs the radio
resource management decision according to the report information, if the assistance
information does not include a measurement result, the decision is performed according to the
measurement result obtained in the measurement report message received by the second
network element from the UE last time.

[0102] In some embodiments, when the result of the radio resource management decision is
to release the second network element, the method further includes that: the first network
element notifies, through the SRB of the first RAT, the UE to release the radio resource of the
second RAT.

[0103] In some embodiments, when the result of the radio resource management decision is
to switch the second network element, the method further includes that: the first network
element receives information of radio resource reconfiguration of a second RAT sent by the
switched second network element, and sends, through the SRB of the first RAT, the information
to the UE.

[0104] In some embodiments, when the result of the radio resource management decision is
to reconfigure the radio resource of the second RAT by the second network element, the
method further includes that: the first network element receives information of radio resource
reconfiguration of the second RAT sent by the second network element, and sends, through
the SRB of the first RAT, the information to the UE.

[0105] Some embodiments provide a radio resource configuration apparatus configured in a
first network element using a first RAT. As shown in FIG. 6, the radio resource configuration
module includes: a second reception module 40, a first sending module 50 and a first
processing module 60.
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[0106] The second reception module 40 is configured to receive information of the second
configuration sent by a second network element using a second RAT. The first RAT is different
from the second RAT.

[0107] The first sending module 50 is configured to send a message of radio resource
configuration to the UE through an SRB of the first RAT, where the SRB of the first RAT is
established between the first sending module 50 and the UE, and the message carries the
information of the second configuration.

[0108] The first processing module 60 is configured to receive and process, through the SRB
of the first RAT, a response message of the radio resource configuration returned by the UE.
The response message of the radio resource configuration carries report information about
failure of radio resource configuration of the second RAT.

[0109] The second configuration is configuration of the radio resource of the second RAT
performed by the second network element for the UE. The first network element and the
second network element simultaneously provide a communication service for the UE over a
radio interface, and the first network element establishes an only control plane interface
between the UE and a core network.

[0110] In some embodiments, the report information is coded by using ASN.1 corresponding to
the first RAT. The step in which the first processing module 60 receives and processes the
response message of the radio resource configuration returned by the UE includes: decoding
the report information, and performing a radio resource management decision according to the
report information.

[0111] In another embodiment, the report information is coded by using ASN.1 corresponding
to the second RAT and is carried in a container of the response message; and the step in
which the first processing module 60 receives and processes the response message of the
radio resource configuration returned by the UE includes: forwarding the container in the
response message to the second network element, and after decoding the report information
in the container, the second network element performs the radio resource management
decision according to the report information.

[0112] In some embodiments, a result of the radio resource management decision is to
release the second network element, or switch the second network element, or reconfigure the
radio resource of the second RAT by the second network element.

[0113] In some embodiments, the apparatus further includes: a notification module 70. The
notification module 70 is configured to: when the result of the radio resource management
decision is to release the second network element, notify, through the SRB of the first RAT, the
UE to release the radio resource of the second RAT; when the result of the radio resource
management decision is to switch the second network element, receive information of radio
resource reconfiguration of a second RAT sent by the switched second network element, and
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send, through the SRB of the first RAT, the information to the UE; and when the result of the
radio resource management decision is to reconfigure the radio resource of the second RAT
by the second network element, receive information of radio resource reconfiguration of the
second RAT sent by the second network element, and send, through the SRB of the first RAT,
the information to the UE.

[0114] Some embodiments provide a first network element including a second memory 21 and
a second processor 22.

[0115] The second memory 21 is configured to store program codes.

[0116] The second processor 22 is configured to read the program codes for performing
following processing.

[0117] Information of second configuration sent by a second network element using a second
RAT is received, where the first RAT is different from the second RAT.

[0118] A message of radio resource configuration is sent to the UE through an SRB of the first
RAT, where the SRB of the first RAT is established between the first network element and the
UE, and the information of the second configuration is carried in the message.

[0119] A response message of the radio resource configuration returned by the UE is received
and processed through the SRB of the first RAT. The response message of the radio resource
configuration carries report information about failure of radio resource configuration of the
second RAT.

[0120] The second configuration is a configuration of the radio resource of the second RAT
performed by the second network element for the UE. The first network element using the first
RAT and the second network element simultaneously provide a communication service for the
UE over a radio interface, and the first network element establishes an only control plane
interface between the UE and a core network.

[0121] In some embodiments, the report information is coded by using ASN.1 corresponding to
the first RAT. The step in which the processor receives and processes the response message
of the radio resource configuration returned by the UE includes: decoding the report
information, and performing a radio resource management decision according to the report
information.

[0122] In another embodiment, the report information is coded by using ASN.1 corresponding
to the second RAT and is carried in a container of the response message; and the step in
which the second processor receives and processes the response message of the radio
resource configuration returned by the UE includes: forwarding the container in the response
message to the second network element, and after decoding the report information in the
container, the second network element performs the radio resource management decision
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according to the report information.

[0123] With the above solution, when the UE fails to configure the radio resource of the second
RAT, the first network element receives and processes the report information in time, and the
radio resource configuration of the first RAT is not affected, so as to avoid interruption of data
transmission of the user plane, reduce signaling transmission load of the control plane, and
improve the system performance.

[0124] Some embodiments relate to radio resource configuration on a second network
element side.

[0125] A system architecture on which these embodiments are based is the same as the
system architecture in the above embodiments. The difference is that the SRB of the second
RAT is established between the second network element and the UE, and that the second
network element sends information of the second configuration to the UE through the SRB of
the second RAT.

[0126] Some embodiments provide a radio resource configuration method. As shown in FIG.
7, the method includes steps described below.

[0127] In a step 410, a second network element sends a message of radio resource
configuration to a UE through an SRB of a second RAT, where the SRB of the second RAT is
established between the second network element and the UE, information of second
configuration is carried in the message, and the second configuration is a configuration of a
radio resource of the second RAT performed by the second network element for the UE.

[0128] In some embodiments, information of the first configuration is not carried in the
message of the radio resource configuration sent by the second network element to the UE.

[0129] In a step 420, the second network element receives and processes report information
about failure of the radio resource configuration of the second RAT from the UE, or receives
and processes a result of a radio resource management decision, where the decision is
performed according to the report information by a first network element.

[0130] The second network element using the second RAT and the first network element using
a first RAT simultaneously provide a communication service for the UE over a radio interface,
and the first network element establishes an only control plane interface between the UE and a
core network.

[0131] In some embodiments, the step in which the second network element receives and
processes the report information about failure of the radio resource configuration of the second
RAT from the UE includes that: the second network element receives, through a CCCH of the
second RAT, a response message of the radio resource configuration returned by the UE,
decodes the report information about failure of the radio resource configuration of the second
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RAT carried in the response message, and performs the radio resource management decision
according to the report information. The report information is coded by using ASN.1
corresponding to the second RAT.

[0132] In another embodiment, the step in which the second network element receives and
processes the report information about failure of the radio resource configuration of the second
RAT from the UE includes that: the second network element receives the report information
about failure of the radio resource configuration of the second RAT, where the report
information is forwarded by the first network element through a container, decodes the report
information, and then performs a radio resource management decision according to the report
information. The report information is coded by using ASN.1 corresponding to the second RAT.

[0133] In some embodiments, the second network element receives and processes the result
of the radio resource management decision, where the decision is performed by the first
network element according to the report information. The radio resource management decision
is initiated after the first network element receives and decodes the report information about
failure of the radio resource configuration of the second RAT sent by the UE, and the report
information is coded by using ASN.1 corresponding to the first RAT.

[0134] In some embodiments, the result of the radio resource management decision is to
release the second network element, or switch the second network element, or reconfigure the
radio resource of the second RAT by the second network element.

[0135] In some embodiments, when the result of the radio resource management decision is
to reconfigure the radio resource of the second RAT by the second network element, the
method further includes that: the second network element performs radio resource
reconfiguration of the second RAT, sends information of the radio resource reconfiguration of
the second RAT to the UE through a CCCH of the second RAT, or forwards the information of
the radio resource reconfiguration of the second RAT to the UE through the first network
element.

[0136] In some embodiments, if the result of the radio resource management decision is to
release the second network element, a decision maker notifies the UE of releasing the radio
resource of the second RAT. In some embodiments, if the result of the radio resource
management decision is to switch the second network element, the switched second network
element sends information of the radio resource reconfiguration of the second RAT to the UE
directly or through the first network element.

[0137] In some embodiments, the report information includes at least one of the following
information: indication information about the failure of the radio resource configuration of the
second RAT, or assistance information for assisting a network side in reconfiguring the radio
resource of the second RAT.

[0138] In some embodiments, the assistance information includes at least one of the following
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information: a failure cause or a configuration part which is not able to be used in the second
configuration.

[0139] In some embodiments, the assistance information includes a measurement result of the
UE on a radio channel of the second RAT, and at least one of the following the information: the
failure cause or the configuration part which is not able to be used in the second configuration.

[0140] Some embodiments provide a radio resource configuration apparatus configured in a
second network element using a second RAT. As shown in FIG. 8, the radio resource
configuration module includes: a second sending module 80 and a second processing module
90.

[0141] The second sending module 80 is configured to send a message of radio resource
configuration to a UE through an SRB of a second RAT, where the SRB of the second RAT is
established between the second network element and the UE, information of second
configuration is carried in the message, and the second configuration is a configuration of a
radio resource of the second RAT performed by the second network element for the UE.

[0142] The second processing module 90 is configured to receive and process report
information about failure of the radio resource configuration of the second RAT from the UE, or
receive and process a result of a radio resource management decision performed according to
the report information by a first network element.

[0143] The second network element using the second RAT and the first network element using
a first RAT simultaneously provide a communication service for the UE over a radio interface,
and the first network element establishes an only control plane interface between the UE and a
core network.

[0144] In some embodiments, the step in which the second processing module 90 receives
and processes the report information about failure of the radio resource configuration of the
second RAT from the UE includes: receiving, through a CCCH of the second RAT, a response
message of the radio resource configuration returned by the UE, decoding the report
information about failure of the radio resource configuration of the second RAT carried in the
response message, and performing the radio resource management decision according to the
report information. The report information is coded by using ASN.1 corresponding to the
second RAT.

[0145] In another embodiment, the step in which the second processing module 90 receives
and processes the report information about failure of the radio resource configuration of the
second RAT from the UE includes: receiving the report information about failure of the radio
resource configuration of the second RAT, where the report information is forwarded by the
first network element, decoding the report information, and then performing a radio resource
management decision according to the report information. The report information is coded by
using ASN.1 corresponding to the second RAT.
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[0146] In some embodiments, a result of the radio resource management decision is to
release the second network element, or switch the second network element, or reconfigure the
radio resource of the second RAT by the second network element.

[0147] In some embodiments, the apparatus further includes: a reconfiguration module 100.
The reconfiguration module 100 is configured to: when the result of the radio resource
management decision is to reconfigure the radio resource of the second RAT by the second
network element, perform radio resource reconfiguration of the second RAT, send information
of the radio resource reconfiguration of the second RAT to the UE through a CCCH of the
second RAT, or forward the information of the radio resource reconfiguration of the second
RAT to the UE through the first network element.

[0148] Some embodiments provide a second network element including a third memory 31
and a third processor 32.

[0149] The third memory 31 is configured to store program codes.

[0150] The third processor 32 is configured to read the program codes for performing following
processing.

[0151] A message of radio resource configuration is sent to a UE through an SRB of a second
RAT, where the message is established between the second network element and the UE, the
information of second configuration is carried in the message, and the second configuration is
a configuration of a radio resource of the second RAT performed by the second network
element for the UE.

[0152] Report information about failure of the radio resource of the second RAT is received
from the UE and is processed, or a result of a radio resource management decision performed
according to the report information by a first network element is received and processed.

[0153] The second network element using the second RAT and the first network element using
a first RAT simultaneously provide a communication service for the UE over a radio interface,
and the first network element establishes an only control plane interface between the UE and a
core network.

[0154] In some embodiments, the step in which the third processor receives and processes
the report information about failure of the radio resource configuration of the second RAT from
the UE includes: receiving, through a CCCH of the second RAT, a response message of the
radio resource configuration returned by the UE, decoding the report information about failure
of the radio resource configuration of the second RAT carried in the response message, and
performing the radio resource management decision according to the report information. The
report information is coded by using ASN.1 corresponding to the second RAT.
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[0155] In another embodiment, the step in which the third processor receives and processes
the report information about failure of the radio resource configuration of the second RAT from
the UE includes: receiving the report information about failure of the radio resource
configuration of the second RAT, where the report information is forwarded by the first network
element, decoding the report information, and then performing a radio resource management
decision according to the report information. The report information is coded by using ASN.1
corresponding to the second RAT.

[0156] With the above solution, when the UE fails to configure the radio resource of the second
RAT, the second network element receives and processes the report information or the
decision result in time and performs corresponding processing, so as to avoid interruption of
data transmission of the user plane, reduce signaling transmission load of the control plane,
and improve the system performance.

[0157] A signaling flow of radio resource configuration is described in the embodiments
described below.

[0158] In some embodiments, a first network element using a first RAT and a second network
element using a second RAT over a radio interface provide a communication service for a UE
in a manner of tight coupling and interoperation. The first network element establishes a
control plane interface between the UE and a core network. An SRB (first SRB) is established
between the UE and the first network element over the radio interface to perform transmission
of control plane signaling. In some embodiments, data transmission of the user plane is further
performed between the UE and the first network element, and only data transmission of the
user plane is performed between the UE and the second network element.

[0159] The flow of a radio resource configuration method in some embodiments is as shown in
FIG. 9. The method includes steps described below.

[0160] In a step 101, according to a configuration requirement of a radio resource, a second
network element sends the second configuration to a first network element via an interface
between network elements when the second network element performs the second
configuration on the radio resource of the second RAT used by the UE. The second
configuration is coded by using ASN.1 corresponding to the second RAT, and may be carried in
a container of a message of the interface between the network elements. In some
embodiments, the configuration requirement of the radio resource is made by the second
network element according to a radio resource management decision of the second network
element itself. In some embodiments, the configuration requirement of the radio resource is
made according to a request message received from the first network element.

[0161] In a step 102, after receiving the second configuration, the first network element
generates a corresponding RRC signaling, such as an RRC connection reconfiguration
message. In some embodiments, the RRC connection reconfiguration message includes a first
configuration performed by the first network element on a radio resource of the first RAT used
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by the UE. In some embodiments, the first configuration coded by using ASN.1 corresponding
to the first RAT is relatively independent of the second configuration. In some embodiments,
the first configuration coded by using the ASN.1 corresponding to the first RAT has a
correlation with the second configuration. The first network element sends the RRC connection
reconfiguration message to the UE through a first SRB.

[0162] In a step 103, after the UE receives the RRC connection reconfiguration message, the
UE performs radio resource configuration of the first RAT and radio resource configuration of
the second RAT respectively according to the first configuration and the second configuration
carried in the message. If the UE successfully configures the radio resource of the first RAT
and fails to configure the radio resource of the second RAT, the UE indicates at least
information that the UE successfully configures the radio resource of the first RAT in RRC
signaling (such as the RRC connection reconfiguration complete message), where the RRC
signaling is replied to the first network element. The information is coded by using first ASN. 1.

[0163] In some embodiments, the RRC connection reconfiguration complete message further
carries information indicating that the UE fails to configure the radio resource of the second
RAT.

[0164] In some embodiments, the RRC connection reconfiguration complete message further
carries assistance information. The assistance information includes at least one of the reason
why the UE failed to configure the radio resource of the second RAT, the radio resource that
cannot be configured; or the radio resources that cannot be configured.

[0165] In some embodiments, the assistance information further includes a result obtained by
the UE performing measurement according to measurement configuration of the second RAT
performed by the first network element.

[0166] Indication information indicating that the UE fails to configure the radio resource of the
second RAT and the assistance information are coded by using the first ASN.1.

[0167] In some embodiments, the indication information indicating that the UE fails to configure
the radio resource of the second RAT and the assistance information are only carried in a
message for SCG failure information. In some embodiments, the indication information and the
assistance information are only carried in an RRC message sent by the UE to a base station,
such as an RRC message (e.g., an RRC connection resume message) in 3GPP TS 38.331 V
15.0.0 (2017-12) sent by the UE to the base station.

[0168] In a step 104, after the first network element receives the indication information
indicating that the UE fails to configure the radio resource of the second RAT, the first network
element performs a radio resource management decision. A result of the decision is to release
the second network element, or switch the second network element from a source second RAT
node to a target node, or notify the second network element of performing radio resource
reconfiguration of the second RAT. In some embodiments, a procedure for releasing the
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second network element or switching the second network element is with reference to the
standard 3GPP TS 37.340.

[0169] In some embodiments, when the assistance information is included in the RRC
signaling replied by the UE, the first network element performs a decision with reference to the
assistance information; and if the measurement result is not included in the assistance
information, the first network element performs a decision with reference to the measurement
result last received from the UE. In some embodiments, in the procedure that the first network
element notifies the second network element to perform the radio resource reconfiguration of
the second RAT, the first network element sends the assistance information to the second
network element.

[0170] The system architecture on which some embodiments are based is the same as the
system architecture of the embodiment where FIG. 9 is located. A radio resource configuration
method in the embodiment is as shown in FIG. 10, and the method includes the steps
described below.

[0171] Steps 201 and 202 are the same as steps 101 and 102 in the above embodiment,
sending of RRC signaling by the first network element, and reception and configuration
performed by the UE are as illustrated in the embodiment of FIG. 9.

[0172] In a step 203, the UE codes the indication information, indicating that the UE fails to
configure the radio resource of the second RAT, and the assistance information in the
response message by using the second ASN.1. In some embodiments, the indication
information and the assistance information coded by using the second ASN.1 are carried in a
container in RRC signaling replied by the UE to the first network element, where the indication
information indicates that the UE fails to configure the radio resource of the second RAT.

[0173] In some embodiments, if a measurement result is included in the assistance
information, the measurement result is a result obtained by the UE performing measurement
according to measurement configuration of the second network element.

[0174] In a step 204, after the first network element receives the RRC signaling from the UE,
the first network element does not interpret and make a corresponding decision on a container
related to the second RAT and carried in the signaling, but transmits the container to the
second network element via an interface between network elements.

[0175] In a step 205, after the second network element receives the container, the second
network element performs a radio resource management decision related to the second RAT
according to information indicated in the container. In some embodiments, the radio resource
management decision is to release the second network element. In some embodiments, the
radio resource management decision is to switch to a target second RAT node. In some
embodiments, the radio resource management decision is to reconfigure the radio resource of
the second RAT. In some embodiments, a procedure for releasing the second network element
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or switching the second network element triggered by the second network element is with
reference to the standard 3GPP TS 37.340.

[0176] In some embodiments, if the assistance information is included in the container, the
second network element makes a decision with reference to the assistance information; and if
the measurement result is not included in the assistance information, the second network
element makes a decision with reference to a measurement result obtained last time.

[0177] In some embodiments, when a result of the radio resource management decision of the
second network element is to reconfigure the radio resource of the second RAT, the second
network element sends reconfiguration (referred to as second reconfiguration) of the radio
resource of the second RAT used by the UE to the first network element via the interface
between network elements, and corresponding RRC signaling is generated by the first network
element and is sent to the UE through the first SRB. In some embodiments, if the first SRB is
configured as a bearer type of MCG split, the RRC signaling is born on a MCG split (split SRB)
to be sent to the UE.

[0178] In some embodiments, a first network element using a first RAT and a second network
element using a second RAT over a radio interface provide a communication service for a UE
in a manner of tight coupling and interoperation. The first network element establishes a
control plane interface between the UE and a core network. SRBs (a first SRB and a second
SRB) are respectively established between the UE and the first network element and between
the UE and the second network element over the radio interface to perform transmission of
control plane signaling. Meanwhile, data transmission of the user plane is performed between
the UE and the first network element and between the UE and the second network element.

[0179] The flow of a radio resource configuration method in some embodiments is as shown in
FIG. 11. The method includes steps described below.

[0180] In a step 301, according to a configuration requirement of the radio resource, when the
second network element performs a second configuration on the radio resource of the second
RAT used by the UE, corresponding RRC signaling (such as an RRC connection
reconfiguration message) for the second configuration is generated by the second network
element, and is sent to the UE through the second SRB. The second configuration is coded by
using the second ASN.1, and has no immediate impact on the radio resource of the first RAT
used by the UE.

[0181] In a step 302, after the UE receives the RRC connection reconfiguration message, the
UE performs configuration on the radio resource of the second RAT according to the second
configuration carried in the message. If the UE fails to perform the configuration, the UE replies
a control plane message to the second network element. The control plane message carries
information indicating that the UE fails to perform the second configuration.

[0182] In some embodiments, the control plane message further carries assistance
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information. The assistance information includes at least one of the reason why the UE failed
to perform the second configuration, which one of the second configurations that cannot be
performed; or which part of the second configuration that cannot be performed. In some
embodiments, the assistance information further includes a result obtained by the UE
performing measurement according to the measurement configuration of the second network
element.

[0183] Indication information, indicating that the UE fails to perform the second configuration,
and the assistance information are coded by using the second ASN.1.

[0184] In some embodiments, the control plane message is an RRC connection
reconfiguration complete message, or a message for SCG failure information, or other RRC
signaling. In some embodiments, the other RRC signaling is RRC signaling sent by the UE to
the base station, such as RRC signaling (e.g., RRC connection resume signaling) in 3GPP TS
38.331 V15.0.0 (2017-12) sent by the UE to the base station.

[0185] The control plane message is reported to the second network element through a CCCH
of the second RAT.

[0186] In some embodiments, the control plane message is reported to the first network
element through the first SRB, and then forwarded by the first network element to the second
network element through a message of the interface between the network elements. In the
transmission path, the indication information indicating that the UE fails to perform the second
configuration and the assistance information are carried in the control plane message and the
container of the message of the interface between the network elements.

[0187] In a step 303, after the second network element receives the indication information
indicating that the UE fails to perform the second configuration, the second network element
performs a radio resource management decision related to the second RAT. The decision
result and the basis are the same as those described in the step 203.

[0188] The system architecture on which some embodiments are based is the same as the
system architecture of the embodiment where FIG. 11 is located. The flow of a method in these
embodiments is as shown in FIG. 12, and the method includes steps described below.

[0189] The step 401 is the same as the step 301.

[0190] In a step 402, the coding form of the indication information indicating that the LTE fails
to perform the second configuration and the assistance information is performed by the UE,
and the indication information indicating that the UE fails to perform the second configuration
and the assistance information are coded by using the first ASN. 1. The UE reports the control
plane message to the first network element through the first SRB.

[0191] In a step 403, the radio resource management decision made by the first network



DK/EP 3606222 T3

element after the control plane message is received is the same as the decision described in
the step 104.

[0192] In the system architecture of the above embodiment, and when the UE cannot receive
the second radio resource configuration corresponding to the second network element, the
influence on the first radio resource configuration corresponding to the first network element
and the procedures such as reestablishment of the radio interface are avoided through the
above solution, thereby avoiding interruption of data transmission of the user plane, reducing
complexity of the UE executing the procedure, reducing signaling transmission load of the
control plane, and improving the system performance.

[0193] In some embodiments, all or part of the steps of the method, and functional modules or
units in the system and apparatus disclosed above are implemented as software, firmware,
hardware and appropriate combinations thereof. In the hardware implementation, the division
of functional modules or units mentioned in the above description may not correspond to the
division of physical components. For example, one physical component may have multiple
functions, or one function or step may be executed jointly by one or more physical
components. In some embodiments, some or all components are implemented as software
executed by processors such as central processing units, digital signal processors or
microcontrollers, hardware, or integrated circuits such as application specific integrated
circuits.

[0194] In some embodiments, the above software is distributed on a computer-readable
medium, which may include a computer storage medium (or a non-transitory medium) and a
communication medium (or a transitory medium). The computer storage medium includes
volatile and nonvolatile, removable and non-removable media implemented in any method or
technology for storage of information (such as computer-readable instructions, data structures
or program modules).

[0195] The computer-storage medium includes, but is not limited to, a random-access memory
(RAM), a read-only memory (ROM), an electrically erasable programmable read only memory
(EEPROM), a flash memory, or other memory technologies, a compact disc read-only memory
(CD-ROM), a digital video disc (DVD) or other optical disc storage, a magnetic cassette, a
magnetic tape, disk storage or other magnetic storage apparatuses, or any other medium used
to store the desired information and accessible by a computer. The communication medium
generally includes computer-readable instructions, data structures, program modules or other
data in a modulated data signal such as a carrier or other transport mechanisms. In some
embodiments, the communication medium includes any information delivery medium.

INDUSTRIAL APPLICABILITY

[0196] The radio resource configuration method and apparatus, the user equipment and the
network element avoid the phenomenon of data transmission interruption of a user plane and
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improve the system performance.

REFERENCES CITED IN THE DESCRIPTION

Cited references

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o US2016380779A1 [GGO5]
o WO2014031539A1 [0008]

Non-patent literature cited in the description

» 38.331V15.0.0, 2017, [3423]
« 3GPP TS 38.331V 15.0.0, 2017, [§1&7}
« 3GPP TS 38.331V15.0.0, 2017, [8184]



10

15

20

25

30

DK/EP 3606222 T3

Patentkrav

1. Fremgangsmade til konfiguration af en radioressource, omfattende:
modtagelse (401), gennem en brugerindretning, UE, af en besked fra en ferste
signalerende radiobeerer, SRB, af en fgrste radioadgangsteknologi, RAT, hvor
den forste SRB er etableret mellem UE'en og et farste netvaerkselement af
den farste RAT, hvor beskeden beerer information om en farste konfiguration
for en radioressource af den ferste RAT; og

som svar pa at bestemme, at UE'en ikke formar at konfigurere radioressourcen
af den farste RAT i overensstemmelse med informationen fra den farste kon-
figuration, afsendelse (402) gennem UE'en af en svarmeddelelse fra radiores-
sourcekonfigurationen for at indikere en fejl i radioressourcekonfiguration af
den farste RAT,

hvor:

svarmeddelelsen omfatter assistanceinformation, som indbefatter et méalere-
sultat af UE'en pa en radiokanal i den ferste RAT, og en fejlarsag;

afsendelse (403) af svarmeddelelsen omfatter afsendelse af svarmeddelelsen
gennem en anden SRB af en anden RAT og rapportering af assistanceinfor-
mationen til et andet netveerkselement af den anden RAT; og

det farste netveerkselement og det andet netvaerkselement tilvejebringer sam-

tidigt en kommunikationstjeneste for UE'en over en radiogreenseflade.

2. Radioressourcekonfigurationsfremgangsmade ifelge krav 1, hvor

den ferste konfiguration bestemmes af det ferste netveerkselement for UE'en;
kun det andet netveerkselement, blandt det farste netveerkselement og det an-
det netveerkselement, etablerer en kontrolplangreenseflade mellem UE'en og
et kernenetveerk; den anden SRB af den anden RAT etableres mellem det
andet netveerkselement og UE'en; og den ferste RAT er forskellig fra den an-
den RAT.
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3. Radioressourcekonfigurationsfremgangsmade ifelge krav 1, hvor svarmed-
delelsen for radioressourcekonfigurationen omfatter en besked for sekundeer

cellegruppe-, SCG-, fejlinformation.

4. Brugerudstyr, UE, omfattende en hukommelse og en processor, hvor: hu-
kommelsen er konfigureret til at lagre programkoder; og

processoren er konfigureret til at udfere programkoderne til:

at modtage en besked fra en fgrste signalerende radiobzerer, SRB, af en farste
radioadgangsteknologi, RAT, hvor den ferste SRB er etableret mellem UE'en
og et farste netveerkselement af den farste RAT, hvor beskeden beerer infor-
mation om en farste konfiguration for en radioressource af den farste RAT; og
som svar pa at bestemme en fejl ved konfiguration af radioressourcen for den
farste RAT i overensstemmelse med informationen i den fgrste konfiguration,
at sende en svarmeddelelse fra radioressourcekonfigurationen for at indikere
en fejl i radioressourcekonfigurationen af den farste RAT,

hvor:

svarmeddelelsen omfatter assistanceinformation, som indbefatter et méalere-
sultat af UE'en pa en radiokanal i den ferste RAT, og en fejlarsag;

afsendelse af svarmeddelelsen omfatter afsendelse af svarmeddelelsen gen-
nem en anden SRB af en anden RAT og rapportering af assistanceinformati-
onen til et andet netveerkselement af den anden RAT; og

det farste netveerkselement og det andet netvaerkselement tilvejebringer sam-

tidigt en kommunikationstjeneste for UE'en over en radiogreenseflade.

5. UE ifelge krav 4, hvor:
den farste konfiguration bestemmes af det farste netveerkselement for LTE'en;

kun det andet netvaerkselement, blandt det farste netveerkselement og det an-

det netveerkselement, etablerer en kontrolplangreenseflade mellem LTE'en og

et kernenetveerk;
den anden SRB af den anden RAT etableres mellem det andet netvaerksele-

ment og UE'en; og
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den ferste RAT er forskellig fra den anden RAT.

6. LTE ifglge krav 4, hvor svarmeddelelsen for radioressourcekonfigurationen

omfatter en besked for sekundeer cellegruppe-, SCG-, fejlinformation.

7. Computerleesbart lagermedium, der lagrer computereksekverbare instrukti-
oner, som, nar de udferes af en processor af et brugerindretning, UE, far pro-
cessoren til at udfere fremgangsmaden ifelge et hvilket som helst af kravene
1-3.
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