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INFORMATION PROCESSING METHOD
AND APPARATUS

CROSS REFERENCES TO RELATED
APPLICATIONS

[0001] The present disclosure is a National Stage of Inter-
national Application No. PCT/CN2022/091777, filed on
May 9, 2022, which claims priority to Chinese Patent
Application No. 202110512607.8, entitled “Information
Processing Method and Apparatus”, and filed to the China
National Intellectual Property Administration on May 11,
2021, the entire contents of which are incorporated herein by
reference.

FIELD

[0002] The present disclosure relates to the field of mobile
communications, in particular to an information processing
method and apparatus.

BACKGROUND

[0003] Currently, in a Multi-Radio Dual Connectivity,
MR-DC, scenario, a User Equipment, UE, can simultane-
ously perform data interaction with a Master Cell Group,
MCG, and a Secondary Cell Group, SCG. When a Radio
Link Failure, RLF, occurs in MCG, the UE records the
relevant information of a Primary Cell, PCell, (such as a
PCell ID (Identification)), and cause of failure (such as the
cause of T310 timer expired, etc.) in the RLF report.
[0004] However, in a Dual Connectivity, DC, scenario,
whether the RLF occurs on the MCG or the SCG, for the
network side device, the network device can only determine
the cause of the failure in the PCell and the PCell related
failure information according to the current recorded RLF
report, but cannot determine the specific cause for the failure
on the MCG and/or SCG side in the DC scenario, for
example, what caused the fast MCG failure recovery or the
failure of the SCG side, etc. As a result, the network side
device cannot accurately determine the cause of the failure,
to affect the network optimization performance of the net-
work side device based on the RLF report.

SUMMARY

[0005] Embodiments of the present disclosure provide an
information processing method and apparatus, which are
configured to improve the RLF report, to assist the network
device to more accurately determine the cause of the dis-
connection failure and determine an optimization plan.
[0006] In one embodiment, an information processing
method is provided, which is applied to a UE, including:
[0007] storing a Radio Link Failure, RLF, report in a
case that an RLF is detected in a Master Cell Group,
MCG, and/or a Secondary Cell Group, SCG, where the
RLF report includes: a first information used for indi-
cating that the RLF occurs in the MCG; and/or, a
second information used for indicating that the RLF
occurs in the SCG;
[0008] reporting the RLF report to a network device in
a case that a preset condition is met.
[0009] In some embodiments, in a case that the RLF is
detected in the MCG and the SCG transmits data normally,
the first information includes at least one of following:
[0010] a related information of a failure in the MCG;
[0011] a related information of T316 timer;
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[0012] a Dual Connectivity, DC, indication; or

[0013] ameasurement result configured by a Secondary
Node, SN.

[0014] In some embodiments, in a case that the RLF is
detected in the SCG and the MCG transmits data normally,
the second information includes at least one of following:

[0015] a related information of a failure in the SCG;

[0016] a DC indication; or a measurement result con-
figured by a Master Node, MN.

[0017] In some embodiments, in a case that the RLFs are
detected in both the MCG and the SCG,

[0018] the first information includes at least one of: a
DC indication information, a related information of
T316 timer, a RLF report related a failure in the MCG,
or a related information of a failure in the MCG;

[0019] the second information includes at least one of:
a RLF report related a failure in the SCG, or related
information of a failure in the SCG;

[0020] the RLF report further includes: a time indica-
tion information used for indicating a sequence of the
RLFs occur in the MCG and the SCG.

[0021] In some embodiments, the related information of a
failure in the SCG includes at least one of following:

[0022] a failure type of the SCG;
[0023] a measurement result configured by the SN;
[0024] a Random Access Channel, RACH, related

information of the SCG;

[0025] cell IDs of the Primary and Secondary Cell,
PSCell, where the RLF occurs;

[0026] cell IDs of source PSCell and target PSCell in
response to the PSCell handover failure;

[0027] a time from a moment of PSCell handover
initialization/handover implementation to a moment of
a failure occurs;

[0028] a time from a moment of a failure of the PSCell
occurring to a moment of the RLF report being
reported;

[0029] a time from a moment of a failure of the PSCell
occurring to a moment of re-entering a connected state;
or

[0030] an indication information that the SCG is per-

forming PSCell handover or PSCell addition.
[0031] In some embodiments, the related information of a
failure in the MCG includes at least one of following:

[0032] a failure type of the MCG;
[0033] a measurement result configured by the MN;
[0034] a Random Access Channel, RACH, related

information of the MCG;

[0035] acell ID of the Primary Cell, PCell, where a RLF
occurs;
[0036] cell IDs of source PCell and target PCell when

the PCell handover failure;

[0037] a time from a moment of PCell handover ini-
tialization/handover implementation to a moment of a
failure occurs;

[0038] a time from a moment of a failure of the PCell
occurring to a moment of the RLF report being
reported;

[0039] a time from a moment of a failure of the PCell
occurring to a moment of re-entering a connected state;
or an indication information that the MCG is perform-
ing PCell handover.



US 2024/0244462 A1

[0040] In some embodiments, the time indication infor-
mation includes:

[0041] a first identifier used for indicating that the RLF
occurring in the MCG is earlier than the RLF occurring
in the SCG or indicating that the RLF occurring in the
SCG is earlier than the RLF occurring in the MCG; or,

[0042] a first time difference; or,

[0043] an absolute time or a relative time at which the
RLF occurs in the MCG, and an absolute time or a
relative time at which the RLF occurs in the SCG.

[0044] In some embodiments, the related information of
T316 timer includes at least one of following:

[0045] a bit value explicitly indicating whether the

T316 timer is configured;

[0046] a configured running duration of the T316 timer;
[0047] an already-running time of the T316 timer; or
[0048] a second identifier explicitly indicating whether

the T316 timer has expired.
[0049] In one embodiment, an information processing
method is provided, which is applied to a network device,
including:
[0050] receiving an RLF report transmitted by a UE,
where the RLF report includes: a first information used
for indicating that a RLF occurs in an MCG; and/or a
second information used for indicating that a RLF
occurs in a SCGy; and
[0051] performing a network optimization according to
the RLF report.
[0052] In some embodiments, the performing the network
optimization according to the RLF report includes:
[0053] transmitting the RLF report to a source MN and
a source SN according to a source PCell ID and a
source PSCell ID, where the source MN includes the
MCG, and the source SN includes the SCG; or,
[0054] transmitting the RLF report to a source MN
according to a source PCell ID, or transmitting the RLF
report and first indication information to a source MN
according to a source PCell 1D, where the first indica-
tion information is used for indicating the source MN
to transmit the RLF report to the source SN according
to cell IDs of source PSCell.

[0055] In one embodiment, an information processing
device is provided, which is applied to a UE, including:
[0056] a processing device configured to store a Radio
Link Failure, RLF, report in a case that an RLF is
detected in a Master Cell Group, MCG, and/or a
Secondary Cell Group, SCG, where the RLF report
includes: a first information used for indicating that the
RLF occurs in the MCG; and/or, a second information
used for indicating that the RLF occurs in the SCG;
[0057] acommunication device configured to report the
RLF report to a network device in a case that a preset
condition is met.
[0058] In some embodiments, in a case that the RLF is
detected in the MCG and the SCG transmits data normally,
the first information includes at least one or more of fol-

lowing:
[0059] a related information of a failure in the MCG;
[0060] a related information of T316 timer;
[0061] a Dual Connectivity, DC, indication; or
[0062] a measurement result configured by a Secondary
Node, SN.
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[0063] In some embodiments, in a case that the RLF is
detected in the SCG and the MCG transmits data normally,
the second information includes at least one or more of

following:
[0064] a related information of a failure in the SCG;
[0065] a DC indication; or
[0066] a measurement result configured by a Master

Node, MN.
[0067] In some embodiments, in a case that the RLFs are
detected in both the MCG and the SCG,

[0068] the first information includes at least one or more
of: a DC indication information, a related information
of T316 timer, a RLF report related a failure in the
MCG, or a related information of a failure in the MCG;

[0069] the second information includes at least one or
more of: a RLF report related a failure in the SCG, or
related information of a failure in the SCG;

[0070] the RLF report further includes: a time indica-
tion information used for indicating a sequence of the
RLFs occur in the MCG and the SCG.

[0071] In some embodiments, the related information of a
failure in the SCG includes at least one or more of following:

[0072] a failure type of the SCG;
[0073] a measurement result configured by the SN;
[0074] a Random Access Channel, RACH, related

information of the SCG;

[0075] cell IDs of the Primary and Secondary Cell,
PSCell, where the RLF occurs;

[0076] cell IDs of source PSCell and target PSCell in
response to the PSCell handover failure;

[0077] a time from a moment of PSCell handover
initialization/handover implementation to a moment of
a failure occurs;

[0078] a time from a moment of a failure of the PSCell
occurring to a moment of the RLF report being
reported;

[0079] atime from a moment of a failure of the PSCell
occurring to a moment of re-entering a connected state;
or

[0080] an indication information that the SCG is per-

forming PSCell handover or PSCell addition.

[0081] In some embodiments, the related information of a

failure in the MCG includes at least one or more of follow-

ing:
[0082] a failure type of the MCG;

[0083] a measurement result configured by the MN;

[0084] a Random Access Channel, RACH, related
information of the MCG;

[0085] acell ID of the Primary Cell, PCell, where a RLF
occurs;

[0086] cell IDs of source PCell and target PCell when
the PCell handover failure;

[0087] a time from a moment of PCell handover ini-
tialization/handover implementation to a failure occurs;

[0088] a time from a moment of a failure of the PCell
occurring to a moment of the RLF report being
reported;

[0089] a time from a moment of a failure of the PCell
occurring to a moment of re-entering a connected state;
or

[0090] an indication information that the MCG is per-
forming PCell handover.
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[0091] In some embodiments, the time indication infor-
mation includes:

[0092] a first identifier used for indicating that the RLF
occurring in the MCG is earlier than the RLF occurring
in the SCG or indicating that the RLF occurring in the
SCG is earlier than the RLF occurring in the MCG; or,

[0093] a first time difference; or,

[0094] an absolute time or a relative time at which the
RLF occurs in the MCG, and an absolute time or a
relative time at which the RLF occurs in the SCG.

[0095] In some embodiments, the related information of
T316 timer includes at least one or more of following:

[0096] A bit value explicitly indicating whether the

T316 timer is configured;

[0097] a configured running duration of the T316 timer;
[0098] an already-running time of the T316 timer; or
[0099] a second identifier explicitly indicating whether

the T316 timer has expired.
[0100] In one embodiment, an information processing
device is provided, which is applied to network device,
including:

[0101] a receiving device configured to receive an RLF
report transmitted by a UE, where the RLF report
includes: a first information used for indicating that a
RLF occurs in an MCG; and/or a second information
used for indicating that a RLF occurs in a SCG; and

[0102] a processing device configured to perform a
network optimization according to the RLF report.

[0103] In some embodiments, the communication device
is configured to:

[0104] transmit the RLF report to a source MN and a
source SN according to a source PCell ID and a source
PSCell ID, where the source MN includes the MCG,
and the source SN includes the SCG; or,

[0105] transmit the RLF report to a source MN accord-
ing to a source PCell ID, or transmit the RLF report and
first indication information to a source MN according
to a source PCell ID, where the first indication infor-
mation is used for indicating the source MN to transmit
the RLF report to the source SN according to cell IDs
of source PSCell.

[0106] In one embodiment, an information processing
device is provided, which includes:

[0107] a memory configured to store program instruc-
tions;
[0108] a processor configured to invoke the program

instructions stored in the memory, and implement fol-
lowings according to obtained program instructions:
[0109] storing a Radio Link Failure, RLF, report in a
case that an RLF is detected in a Master Cell Group,
MCG, and/or a Secondary Cell Group, SCG, where the
RLF report includes: a first information used for indi-
cating that the RLF occurs in the MCG; and/or, a
second information used for indicating that the RLF
occurs in the SCG;
[0110] reporting the RLF report to a network device in
a case that a preset condition is met.
[0111] In some embodiments, in a case that the RLF is
detected in the MCG and the SCG transmits data normally,
the first information includes at least one of following:

[0112] a related information of a failure in the MCG;
[0113] a related information of T316 timer;
[0114] a Dual Connectivity, DC, indication; or
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[0115] a measurement result configured by a Secondary
Node, SN.
[0116] In some embodiments, in a case that the RLF is
detected in the SCG and the MCG transmits data normally,
the second information includes at least one of following:

[0117] a related information of a failure in the SCG;
[0118] a DC indication; or
[0119] a measurement result configured by a Master

Node, MN.
[0120] In some embodiments, in a case that the RLFs are
detected in both the MCG and the SCG,

[0121] the first information includes at least one or more
of: a DC indication information, a related information
of T316 timer, a RLF report related a failure in the
MCG, or a related information of a failure in the MCG;

[0122] the second information includes at least one or
more of: a RLF report related a failure in the SCG, or
a related information of a failure in the SCG;

[0123] the RLF report further includes: a time indica-
tion information used for indicating a sequence of the
RLFs occur in the MCG and the SCG.

[0124] In some embodiments, the related information of a
failure in the SCG includes at least one of following:

[0125] a failure type of the SCG;
[0126] a measurement result configured by the SN;
[0127] a Random Access Channel, RACH, related

information of the SCG;

[0128] cell IDs of the Primary and Secondary Cell,
PSCell, where the RLF occurs;

[0129] cell IDs of source PSCell and target PSCell in
response to the PSCell handover failure;

[0130] a time from a moment of PSCell handover
initialization/handover implementation to a moment of
a failure occurring;

[0131] a time from a moment of a failure of the PSCell
occurring to a moment of the RLF report being
reported;

[0132] atime from a moment of a failure of the PSCell
occurring to a moment of re-entering a connected state;
or

[0133] an indication information that the SCG is per-

forming PSCell handover or PSCell addition.
[0134] In some embodiments, the related information of a
failure in the MCG includes at least one of following:

[0135] a failure type of the MCG;
[0136] a measurement result configured by the MN;
[0137] a Random Access Channel, RACH, related

information of the MCG;

[0138] acell ID of the Primary Cell, PCell, where a RLF
occurs;
[0139] cell IDs of source PCell and target PCell in

response to the PCell handover failure;

[0140] a time from a moment of PCell handover ini-
tialization/handover implementation to a moment of a
failure occurring;

[0141] a time from a moment of a failure of the PCell
occurring to a moment of the RLF report being
reported;

[0142] a time from a moment of a failure of the PCell
occurring to a moment of re-entering a connected state;
or

[0143] an indication information that the MCG is per-

forming PCell handover.
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[0144] In some embodiments, the time indication infor-
mation includes:

[0145] afirst identifier, used for indicating that the RLF
occurring in the MCG is earlier than the RLF occurring
in the SCG or indicating that the RLF occurring in the
SCG is earlier than the RLF occurring in the MCG; or,

[0146] a first time difference; or,

[0147] an absolute time or a relative time at which the
RLF occurs in the MCG, and an absolute time or a
relative time at which the RLF occurs in the SCG.

[0148] In some embodiments, the related information of
T316 timer includes at least one or more of following:

[0149] a bit value explicitly indicating whether the

T316 timer is configured;

[0150] a configured running duration of the T316 timer;
[0151] an already-running time of the T316 timer; or
[0152] a second identifier explicitly indicating whether

the T316 timer has expired.
[0153] In one embodiment, an information processing
device is provided, the device including:

[0154] a memory configured to store program instruc-
tions;
[0155] a processor configured to invoke the program

instructions stored in the memory, and implement fol-
lowings according to obtained program instructions:
[0156] receiving an RLF report transmitted by a UE,
where the RLF report includes: a first information used
for indicating that a RLF occurs in an MCG; and/or a
second information used for indicating that a RLF
occurs in a SCG;
[0157] performing a network optimization according to
the RLF report.
[0158] In some embodiments, the performing network
optimization according to the RLF report includes:
[0159] transmitting the RLF report to a source MN and
a source SN according to a source PCell ID and a
source PSCell ID, where the source MN includes the
MCG, and the source SN includes the SCG; or,
[0160] transmitting the RLF report to a source MN
according to a source PCell ID, or transmitting the RLF
report and first indication information to a source MN
according to a source PCell 1D, where the first indica-
tion information is used for indicating the source MN
to transmit the RLF report to the source SN according
to cell IDs of source PSCell.
[0161] In one embodiment, a computer-readable storage
medium is provided, the computer-readable storage medium
stores computer-executable instructions, and the computer-
executable instructions are configured to make a computer
execute any one of the steps in embodiments of the disclo-
sure.
[0162] Inembodiments of the present disclosure, when the
UE detects that RLF occurs in the MCG and/or the SCG, the
first information used for indicating that RLF occurs in the
MCG, and/or the second information used for indicating that
RLF occurs in the SCG are recorded in the RLF report. And,
the RLF report is reported to the network device when the
preset condition is met. That is, the content recorded in the
RLF report in this disclosure may include not only related
information of RLF occurring in the MCG, but also related
information of RLF occurring in the SCG. The content
recorded in the RLF report is more complete than that in the
existing RLF report. In this way, the network device can be
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assisted to more accurately determine the failure cause and
determine an optimization solution.

BRIEF DESCRIPTION OF FIGURES

[0163] In order to more clearly illustrate embodiments of
the present disclosure, the accompanying figures required in
the description of the embodiments will be briefly intro-
duced below. The accompanying figures in the following
description are only some embodiments of the present
disclosure.

[0164] FIG. 1 is a schematic diagram of an application
scenario provided by an embodiment of the present disclo-
sure.

[0165] FIG. 2 is a flow interaction diagram of an infor-
mation processing method provided by an embodiment of
the present disclosure.

[0166] FIG. 3 is a schematic structural diagram of an
information processing apparatus applied in a terminal pro-
vided by an embodiment of the present disclosure.

[0167] FIG. 4 is a schematic structural diagram of an
information processing apparatus applied in network device
provided by an embodiment of the present disclosure.
[0168] FIG. 5 is a schematic structural diagram of an
information processing apparatus provided by an embodi-
ment of the present disclosure.

DETAILED DESCRIPTION

[0169] In order to make the embodiments of the present
disclosure clearer, the embodiments of the present disclosure
will be further illustrated below in details with reference to
the accompanying figures. The described embodiments are
merely a part of the embodiments of the present disclosure
but not all the embodiments. In the case of no conflict, the
embodiments in the present disclosure and the features in the
embodiments can be combined arbitrarily with each other.
Also, although a logical order is shown in the flowcharts, in
some cases the steps shown or described may be performed
in an order different from that shown or described herein.
[0170] The terms “first” and “second” in the specification
and claims of the present disclosure and the above drawings
are used to distinguish different objects, rather than to
describe a specific order. Furthermore, the term “com-
prises”, as well as any variations thereof, is intended to cover
non-exclusive protections. For example, a process, method,
system, product or device including a series of steps or units
is not limited to the listed steps or units, but may also include
unlisted steps or units, or may further includes other steps or
units inherent in these processes, methods, products or
apparatuses. “Multiple” in the present disclosure may mean
at least two, for example, may be two, three or more, which
is not limited in the embodiments of the present disclosure.
[0171] In addition, the term “and/or” in the present dis-
closure is only an association relationship describing asso-
ciated objects, which means that there may be three rela-
tionships, for example, A and/or B, which may represent
three relationships: A exists alone, A and B exist at the same
time, or B exists alone. In addition, the character “/”” in the
present disclosure, unless otherwise specified, generally
indicates that the contextual objects are an “or” relationship.
[0172] For ease of understanding, the following first intro-
duces the background of embodiments of the present dis-
closure.
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[0173] In the MR-DC architecture, there may be one MN
(Master Node) and one or more SNs (Secondary Nodes).
Both the MN node and SN nodes may be LTE/e-LTE/NR
nodes. The cell group on the MN side is the Master Cell
Group (MCG), which consists of a primary cell (PCell) and
one or more Secondary Cells (SCells); the cell group on the
SN side is the Secondary Cell Group (SCG), which also
consists of a Primary Secondary Cell (PSCell) and one or
more secondary cells. UE can perform data interaction with
MCG and SCG at the same time. When the network decides
to add/replace an SN node for the UE or modifies the SCG
radio resource configuration for the SN node, it can use the
Radio Resource Control (RRC) reconfiguration message to
complete. If the resource of the SN node needs to be used,
a random access procedure for the SN node needs to be
initiated.

[0174] In the MR-DC architecture, there are several pro-
cesses as follow.

1. MCG Failure Recovery Process.

[0175] In MR-DC, a UE can perform data interaction with
the MCG and SCG at the same time. When the RLF only
occurs in the MCG causing the connection to be discon-
nected, the UE can turn on the T316 timer and report the
MCG Failure Information message to the network. The
MCG Failure Information message includes the type of
failure and relevant measurement result information, and is
used to inform the network that the MCG connection is
disconnected and waiting for the network decision. Cur-
rently, the UE transmits the MCG Failure Information
message to the network only in the case of that the radio link
failure (RLF) occurs.

[0176] The MCG Failure Information message is trans-
mitted by the UE to the network through the SN side. After
receiving the MCG Failure Information message, the net-
work can decide to transmit an RRC reconfiguration mes-
sage, an RRC release message, or mobilityFromNRCom-
mand  (movement from NR  instruction) or
mobilityFromEutraCommand (movement from Eutra
instruction) supporting inter-rat (intersystem) handover
according to failure reasons and measurement results
reported by the UE. When the UE receives the RRC recon-
figuration message or the mobility FromNRCommand,
mobility FromFEutraCommand message, the UE will turn off
the T316 timer, turn on the T304 timer and perform the PCell
handover process. When the PCell handover is successful,
turn off the T304 timer, and the MCG of the UE resumes the
connection and transmits the completion message to the
network. When the PCell handover fails, the UE will initiate
a re-establishment process after T304 expired. When receiv-
ing the RRC release message transmitted by the network
device, the UE will return to the idle/inactivate state. After
receiving the above message, the UE will delete the stored
RLF Report.

[0177] When the RLF occurs in the MCG side causing the
connection disconnected, there may also be the following
cases: (1) The network device does not configure T316 timer
for the UE; (2) the SCG side is in a suspended state at this
time; (3) the SCG can transmit normally, turn on T316 timer,
transmit MCG Failure Information message, RLF occurs in
SCG before receiving the RRC feedback message transmit-
ted by the network; (4) SCG can transmit normally, turn on
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T316 timer, transmit MCG Failure Information message,
before receiving the RRC feedback message transmitted by
the network T316 expired.

[0178] In the above cases, the UE will store the RLF
Report and initiates a reestablishment process. The UE will
transmit the RLF report available instruction in the uplink
completion message, and the UE will report the RLF report
to the network when the UE receives the request transmitted
by network. The network analyzes the causes for the RLF
and performs optimization.

2. SCG Failure Recovery Process.

[0179] In MR-DC, a UE can perform data interaction with
MCG and SCG at the same time.

[0180] When the RLF occurs in the SCG, synchronous
reconfiguration fails, SCG configuration fails, or SCG integ-
rity verification fails, resulting the connection disconnected,
the UE reports an SCG Failure Information message to the
network. The SCG Failure Information message includes the
failure type and related measurement result information, and
is configured to inform the network that the SCG connection
is disconnected, and waits for a network decision. Currently,
the UE transmits the SCG Failure Information message to
the network only in the case of that the radio link failure,
synchronous reconfiguration failure, SCG configuration fail-
ure, or SCG integrity verification failure occurs.

[0181] The SCG Failure Information message is transmit-
ted by the UE to the network through the MN side. After
receiving the SCG Failure Information message, the net-
work can decide to transmit an RRC reconfiguration mes-
sage, RRC release message to the UE according to failure
reasons and measurement results reported by the UE. When
the UE receives the RRC reconfiguration message, the UE
will turn on the T304 timer, and perform the Primary
Secondary Cell, PSCell, handover process. When the PSCell
handover is successful, turn off the T304 timer, and the SCG
of'the UE resumes the connection and transmits the comple-
tion message to the network. When the PSCell handover
fails, the UE will continue to transmit SCG Failure Infor-
mation to the network device until the network device
suspends/releases the SCG or successfully restores the SCG
connection.

[0182] When the RLF occurs in the SCG side causing the
connection disconnected, UE re-establishment will be trig-
gered in the following two cases: (1) the MCG side is in a
suspended state; (2) MCG can transmit normally, the SCG
Failure Information message is transmitted, and the RLF
occurs in the MCG before the RRC feedback message
transmitted by the network.

3. Failure Occurred in Both MCG and SCG.

[0183] When the MCG side failed and the MCG Failure
Information was transmitted through the SCG side, it was
found that the SCG side also failed; or when the MCG
Failure Information message has been transmitted but the
RRC feedback message transmitted by the network has not
been received, the SCG side also fails; or when the SCG side
failed and the SCG Failure Information was transmitted
through the MCG side, it is found that the MCG side also
failed; or when the SCG Failure Information message has
been transmitted but the RRC feedback message transmitted
by the network has not been received, the MCG side also
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fails; at this time, the UE will initiate the RRC re-establish-
ment process to restore the connection.

[0184] It can be seen that in the MR-DC architecture, the
network situation that causes the failure of the MCG and the
failure of the SCG is relatively complicated. According to
the existing method, the UE will only generate an RLF
report when the RLF occurs in the MCG, and the RLF report
only includes the cause for the failure of the PCell and the
relevant information of the PCell, which will be very unfa-
vorable for the network analysis the cause of failure of the
MCG and the cause of failure of the SCG, resulting in poor
network optimization performance.

[0185] For example, when the RLF occurs in MCG, if the
T316 timer is configured and the SCG can transmit nor-
mally, the T316 timer can be turn on, and the MCG failure
information message can be transmitted to the network
device through the SCG; or when the RLF occurs in the
SCG, the SCG failure information message can be trans-
mitted to the network through the MCG. Fast recovery or
release is performed according to the RRC feedback infor-
mation transmitted by the network device.

[0186] However, in a dual-connection scenario, when the
RLF occurs in the MCG, the UE can also transmit an MCG
failure information message to the network device through
the SCG, and the network device can change the configu-
ration parameters or instruct the network device to release
the MCG, and transmit the final decision information to the
UE through the RRC feedback message, and the UE updates
the configuration parameters based on the RRC feedback
message for quick recovery, or releases the MCG. If the
recovery is successful or the MCG is successfully released,
the RLF report will be deleted. If the recovery fails, after
entering the connection state again, instructions stored with
the RLF report will be reported to the UE in the uplink
completion information; and when the network device trans-
mits a request for the UE to report the RLF report, the UE
transmits the RLF report to the network device. Therefore,
the cause for the radio link failure may be the RLF also
occurred in SCG. Therefore, in a dual connection scenario,
the current RLF report reported by the UE is not perfect
enough, and the network device cannot accurately determine
the cause of the failure based on the current RLF report.
[0187] Inorderto make the RLF report reported by the UE
more perfect in the dual connection scenario, the present
disclosure provides an information processing method. In
the present disclosure, when the UE detects that RLF occurs
in the MCG and/or the SCG, the stored RLF report includes
not only related information of RLF occurring in the MCG,
but also related information of RLF occurring in the SCG.
The content recorded in the RLF report is more complete,
and the network device can be assisted to more accurately
determine the failure cause and determine an optimization
solution.

[0188] After introducing the design ideas of embodiments
of'the present disclosure, the following briefly introduces the
applicable application scenarios of the embodiments of the
present disclosure. It should be noted that the application
scenarios introduced below are only used to illustrate the
embodiments of the present disclosure and unlimited. Dur-
ing specific implementation, the embodiments of the present
disclosure may be flexibly applied according to actual needs.
[0189] Please refer to FIG. 1, FIG. 1 is a schematic
diagram of an application scenario provided by an embodi-
ment of the present disclosure.
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[0190] In this application scenario, a Master Node (MN)
11, at least one Secondary Node (SN) 12, a network device
13 and a UE 10 are included. Both the MN node 11 and the
SN node 12 can be LTE/e-LTE/NR nodes; the cell group on
the MN side is an MCG, which includes one PCell and at
least one Secondary Cell (SCell); and the cell group on the
SN side is an SCG, which includes a Primary Secondary
Cell (PSCell) and at least one SCell. The UE 10 can perform
data interaction with the MCG and the SCG at the same
time. The network device 13 can add/replace the SN node
for the UE 10 through the RRC configuration message, and
modify the radio resource configuration for the MN node
and the SN node. When the UE 10 needs to use the SN node,
it can initiate a random access according to the RRC
configuration information transmitted by the network device
13. The UE 10 may be a mobile phone, a tablet computer,
a notebook computer, an Ultra-Mobile Personal Computer
(UMPC), a netbook, or Personal Digital Assistant (PDA)
etc. The network device 13 may be a base station, and the
base station may be a commonly used base station, or an
evolved Node Base station (eNB), or a network side device
in a 5G system (such as a next generation Node Base station,
gNB) and other equipments.
[0191] In some embodiment of the present disclosure, the
UE 10 detects whether the RLF occurs in the MCG and/or
SCG, stores the RLF report when determining that RLF
occurs, and transmits the generated report to the network
device 13 when a preset condition is met.
[0192] The embodiments of the present disclosure are
described below in conjunction with the accompanying
drawings of the description.
[0193] Please refer to FIG. 2, which is a flow interaction
diagram of an information processing method provided by
an embodiment of the present disclosure. The flow diagram
of an information processing method described in FIG. 2 is
as follows:
[0194] Step 201: the UE detects whether a RLF occurs
in the MCG and/or the SCG; and
[0195] Step 202: when the UE detects that the RLF

occurs in the MCG and/or the SCG, the UE stores the

RLF report.
[0196] Insome embodiments of the present disclosure, the
RLF report includes the first information used for indicating
that the RLF occurs in the MCG; and/or, the second infor-
mation used for indicating that the RLF occurs in the SCG.
When the detection results are different, the contents
recorded in the RLF report may be different.
[0197] In some embodiments, the detection results
include: the RLF occurs in the MCG and the SCG transmits
data normally; the RLF occurs in the SCG and the MCG
transmits data normally; or the RLFs occur in both the MCG
and the SCG. The occurrence of RLF in MCG and SCG
includes two cases: the RLF in MCG is detected first, then
the RLF in SCG is detected; and the RLF in SCG is detected
first, and then the RLF in MCG is detected. The contents of
the first information and/or second information in the RLF
report corresponding to each case are as follow.
[0198] 1. When the detection result is that the RLF occurs
in the MCG and the SCG can transmit data normally, the
RLF report only includes the first information used for
indicating that the RLF occurs in the MCG. At this time, the
first information includes at least one or more of: related
information of a failure in the MCG side (for example: a
failure type of MCG, a measurement result configured by the
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MN, etc.), related information of T316 timer, DC indication,
or a measurement result of configured by the SN. The failure
type may be, for example, the occurrence of RLF or han-
dover failure.

[0199] That is, for this situation, compared with the prior
art solution, the first information included in the RLF report
is also supplemented, the supplemented information
includes, such as, related information of T316 timer, DC
indication and the measurement result configured by the SN
etc., and the network device can more accurately determine
the cause of RLF in the MCG based on the content of the
RLF report, and then perform more targeted optimization on
the network.

[0200] 2. When the detection result is that the RLF occurs
in the SCG and the MCG can transmit data normally, the
RLF report only includes the second information used for
indicating that the RLF occurs in the SCG. At this time, the
second information includes at least one of: related infor-
mation of a failure in the SCG side (for example: a failure
type of the SN, a measurement result configured by SN,
etc.), DC indication, or a measurement result configured by
the MN.

[0201] 3. When the detection result is that the RLF occurs
in both MCG and SCG, the RLF report includes: DC
indication information, related information of T316 timer,
the RLF report related to MCG side failure, related infor-
mation of failures in MCG side, and RLF reports related to
SCG side failure, related information of failures in the SCG
side, and time indication information used for indicating the
sequence of the RLFs occurred in the MCG and the SCG,
etc. It should be noted that the information included in the
RLF may also be divided into the first information used for
indicating that RLF occurs in MCG, the second information
used for indicating that RLF occurs in SCG, and other
information. The first information includes at least one of:
DC indication information, related information of T316
timer, a RLF report related to MCG side failure, or related
information of failure in the MCG side. The second infor-
mation includes at least one of: a RLF report related to SCG
side failure, or related information of failure in SCG side.
Other information may refer to time indication information
used for indicating the sequence of the RLFs occurred in the
MCG and the SCG, etc.

[0202] That is, when the detection result is that the RLFs
occur in both the MCG and the SCG, the transmitted RLF
report may also include two RLF sub-reports, that is, the
RLF report related to the failure in the MCG side and the
RLF report related to the failure in the SCG side.

[0203] It should be noted that the RLF report related to the
failure in the MCG side can be understood as a report
generated by recording relevant content when RLF occurs in
MCG. The RLF report related to failure in the SCG side can
be understood as a report generated by recording relevant
content when RLF occurs in SCG.

[0204] Here, the related information of the failure in the
SCG side includes at least one of: a failure type of the SCG;
a measurement result configured by the SN; Random Access
Channel, RACH, related information of the SCG; cell IDs of
the Primary and Secondary Cell, PSCell, where the RLF
occurs; cell IDs of source PSCell and target PSCell when the
PSCell handover failure; time from PSCell handover initial-
ization to a failure occurs; time from when a failure of the
PSCell occurs to when the RLF report is reported; time from
when a failure of the PSCell occurs to re-entering a con-
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nected state; or indication information that the SCG is
performing PSCell handover or PSCell addition. If the
related information of the failure in the SCG side in the RLF
report includes the indication information that the SCG is
performing PSCell handover or PSCell addition, it indicates
that the RLF has occurred in the MCG at this time, and SCG
is undergoing PSCell addition or PSCell handover pro-
cesses, and data transmission cannot proceed normally. It
should be noted that the related information of the PSCell
listed above is only a part, and other similar related infor-
mation is also to be protected by the present disclosure, and
details of what information is included will not be repeated
here.

[0205] The related information of failure in the MCG side
includes at least one of: a failure type of the MCG; a
measurement result configured by the MN; Random Access
Channel, RACH, related information of the MCG:; cell ID of
the Primary Cell, PCell, where a RLF occurs; cell IDs of
source PCell and target PCell when the PCell handover
failure; time from PCell handover initialization to a failure
occurs; time from when a failure of the PCell occurs to when
the RLF report is reported; time from when a failure of the
PCell occurs to re-entering a connected state; or indication
information that the MCG is performing PCell handover. If
the related information of the failure in the MCG side in the
RLF report includes the indication information that the
MCG is performing PCell handover, it indicates that the
RLF has occurred in the SCG at this time, and MCG is
undergoing PSCell handover processes, and data transmis-
sion cannot proceed normally. It should be noted that the
related information of the PCell listed above is only a part,
and other similar related information is also to be protected
by the present disclosure, and details of what information is
included will not be repeated here.

[0206] In some embodiments, the value of T316 is used
for indicating whether the UE is configured with T316, and
when T316 is configured, the record format of the value of
T316 can be explicitly indicated by bit value, for example,
“1” is used for indicating that T316 is configured, or the
running time of T316 configured by the network device can
also be directly recorded, or the running time of T316 can
also be directly recorded, or a second identifier is used for
indicating whether the T316 timer has expired, for example,
“0” is used for indicating that T316 is not configured.

[0207] In some embodiments, the recording form of the
sequence of RLFs occurred in MCG and SCG may be
indicated by the first identifier, for example, 1 bit explicitly
indicates that the RLF occurring in the MCG is earlier than
the RLF occurring in the SCG, and implicitly indicates that
the RLF occurring in the SCG is earlier than the RLF
occurring in the MCG, or 1 bit implicitly indicates that the
RLF occurring in the MCG is earlier than the RLF occurring
in the SCG, and explicitly indicates that the RLF occurring
in the SCG is earlier than the RLF occurring in the MCG; or
directly records absolute time or relative time at which the
RLF occurs in the MCG, and absolute time or relative time
at which the RLF occurs in the SCG; or directly record the
time difference, for example, when the difference result is
negative, it indicates that RLF occurs first in SCG, and when
the difference result is positive, it indicates that RLF occurs
first in MCG. Here, the absolute time refers to the moment.
For example, the recorded time of the RLF occurred in MCG
is 2021/5/3 22:45:03, which means that the time of RLF
occurred in MCG is 22:45:03 on May 3, 2021. Relative Time
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refers to the time with a certain moment as a reference. For
example, the time when the UE is turned on is used as the
reference time. The recorded time of the RLF occurred in the
MCG is 00:30:45, which means that the RLF occurred in the
MCG on 30 minutes and 45 seconds after the UE was turned
on.

[0208] In some embodiments, when the network device
receives the RLF report reported by the UE, the network
device can know whether the RLF occurs in the MCG or the
SCG according to the content included in the report, or
whether the RLF occurs first on the MCG or the SCG.
[0209] For example, the content in the RLF report
includes the failure type of the MCG, the measurement
result configured by the MN, the related information of the
T316 timer, the DC indication, and the measurement result
configured by the SN. Based on this content, the network
device can know that the RLF occurred in the MCG, and that
the SCG can transmits data normally. At this time, the
network device can also determine whether the cause for the
RLF is that the T316 timer is not configured or other causes
according to the related information of the T316 timer.
[0210] For another example, the content in the RLF report
includes the failure type of the SCG, the measurement result
configured by the SN, the DC indication, and the measure-
ment result configured by the MN. Based on this content, the
network device can know that the RLF occurred in the SCG,
and the MCG can transmit data normally.

[0211] For another example, the content in the RLF report
includes DC indication, the related information of T316
timer, time indication information, the related information of
a failure in the MCG and the related information of a failure
in the SCG. According to the content, the network device
can know that RLFs have occurred in both the MCG and the
SCG, and the RLF occurs first in the MCG or the SCG.
[0212] In some embodiments, when the UE determines
that the RLFs occur in both the MCG and the SCG, the RLF
report may further include time indication information,
which is used for indicating whether the UE first detects that
the RLF occurs in the MCG or the SCG. At this time, the
network device can determine according to the time indica-
tion information whether the SCG has been suspended by
the network device or whether the RLF occurs in the SCG
after transmitting the MCG failure information message; or
the network device can determine according to the time
indication information whether the MCG has been sus-
pended by the network device or whether the RLF occurs in
the MCG after transmitting the SCG failure information
message.

[0213] It is assumed that the time indication information
includes first time indication information and second time
indication information. For example, the first time indication
information is used for indicating that the UE first detects
that the RLF occurs in the MCG, and then detects that the
RFL occurs in the SCG; and the second time indication
information indicates that the RLF occurs first in the SCG,
and the network device may determine that the SCG has
been suspended by the network device before the RLF
occurs in the MCG according to the first time indication
information and the second time indication information.
[0214] For another example, the first time indication infor-
mation is used for indicating that the UE first detects that the
RLF occurs in the MCG, and then detects that the RFL also
occurs in the SCG, and the second time indication informa-
tion indicates that the RLF first occurs in the MCG, and the
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network device can determine based on the first time indi-
cation information and the second time indication informa-
tion that the RLF occurs in the SCG after the SCG transmits
the MCG failure information message and before the MCG
receives the RRC feedback information transmitted by the
network device.

[0215] In some embodiments, compared with the content
of the RLF report in the prior art, the network devices can
identify more specific causes for the RLF occurrence in the
MCG and/or the SCG based on the RLF report in the present
disclosure, to more accurately determine the cause of failure
and determining corresponding optimization scheme.
[0216] Step 203: the UE transmits the RLF report to the
network device when the preset condition is met.

[0217] In some embodiments of the present disclosure,
when the UE detects that the RLF occurs in the MCG, the
SCG can transmit the data normally, and the T316 has been
configured, the UE can transmits the MCG failure indication
information to the network device through the SCG; and the
network device can change the radio resource configuration
of the MN to bases on the MCG failure indication informa-
tion to enable the MCG to quickly recover connections, and
then transmits the RRC configuration information to the UE;
and the UE updates according to the RRC configuration
information. At this time, if the MCG is successfully
restored, the UE transmits a successful recovery message to
the network device and delete the recorded RLF report. If
the recovery of the MCG fails, the UE stores the RLF report,
and reports the RLF report to the network device when a
preset condition is met. If the UE detects that the T316 is not
configured, the UE stores the RLF report, and reports the
RLF report to the network device when the preset condition
is met.

[0218] Here, the preset condition is, for example, that the
UE receives a request message transmitted by the network
device for requesting the UE to report the RLF report.
[0219] In some embodiments, when the MCG recovery
fails, or T316 is not configured, the UE needs to transmit a
re-establishment request to the network device when saving
the RLF report; or the UE transmits a connection establish-
ment request when the re-establishment fails within a preset
time period; or the UE transmits a connection restoration
request to the network device when the connection is
restored, or the UE transmits a connection reconfiguration
request to the network device when the connection is
reconfigured. And, when the re-establishment is successful,
or the connection is successfully established, or the connec-
tion is restored successfully, or the connection is configured
successful, an uplink complete message will be transmitted
to the network device, and the uplink complete message
carries an available indication for storing the RLF report.
After receiving the available indication, the network device
determines whether the UE is required to report the RLF
report. When the network device determines that the UE is
required to report the RLF report, the network device will
transmit a request message requesting the RLF report to the
UE.

[0220] In some embodiments, when the UE detects that
the RLF occurs in the SCG and the MCG can transmit data
normally, the UE transmits the SCG failure indication infor-
mation to the network device through the MCG, and the
network device can change the RRC configuration informa-
tion of the SN according to the SCG failure indication
information, and transmits the RRC configuration informa-
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tion to the UE. The UE can handover the PSCell or update
the configuration information for fast connection recovery
according to the RRC configuration information. If the
recovery fails, the UE transmits the SCG failure indication
information through the MCG until the connection is
restored, or the network device suspends or releases the
SCG, or the RLF also occurs in MCG.

[0221] Step 204: the network device transmits the RLF
report to the MN and/or the SN.

[0222] In some embodiments of the present disclosure,
when the network device receives the RLF report transmit-
ted by the UE, the network device can transmit the RLF
report to the source MN and the source SN according to the
cell ID of the source PCell and the cell ID of the source
PSCell, where the source MN includes the MCG, the source
SN includes SCG; or transmit the RLF report to the source
MN according to the cell ID of the source PCell; or transmit
the RLF report and the first indication information for
instructing the source MN to transmit the RLF report to the
source SN according to the cell ID of the source PSCell, and
the source MN and the source SN can know the cause of
RLF and optimize the MCG and the SCG separately.
[0223] In order to better understand the embodiments of
the present disclosure, the information processing method
provided by the present disclosure will be explained below
in conjunction with some embodiments.

[0224] Embodiment 1: When the RLF occurs in MCG,
SCG is in suspending state.

[0225] Step 1: the network configures a DC for the UE.
[0226] Step 2: the RLF occurs in the SCG, and the SCG
transmits an SCG Failure Information message to the net-
work through the MCG.

[0227] Step 3: the RLF occurs in the MCG when the UE
has not received the RRC feedback message transmitted by
the network device.

[0228] Step 4: The UE stores the RLF report, and the RLF
report records: the time indication information used for
indicating that the RLF occurred in the MCG and the RLF
occurred in the SCG, related information of a failure in the
MCG, related information of a failure in the SCG, related
information of T316 timer, and DC indication information.
[0229] The related information of a failure in the MCG
includes the measurement result configured by the SN. Here,
the measurement result configured by the SN can be under-
stood as recording the measurement result measured by the
UE according to the measurement configuration configured
by the SN when the RLF occurs in the MCG.

[0230] The related information of a failure in the SCG
includes the measurement result configured by the MN.
Here, the measurement result configured by the MN can be
understood as recording the measurement result measured
by the UE according to the measurement configuration
configured by the MN when the RLF occurs in the SCG.
[0231] Step 5: the UE initiates a reestablishment process.
[0232] Step 6: the UE reports an RLF report available
instruction in the uplink completion message after the UE
enters the connection state.

[0233] Step 7: the network transmits a UE information
request message to request the UE to report the RLF report.
[0234] Step 8: the UE reports the RLF report in the UE
information request response message.

[0235] Step 9: the network analyzes the causes for the
RLF and the failure of fast MCG failure recovery. It is found
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that the failure of fast MCG failure recovery is caused by the
suspension of the SCG, and the network performs corre-
sponding optimization.

[0236] Embodiment 2: When the RLF occurs in MCG, the
UE is not configured with T316.

[0237] Step 1: the network configures a DC for the UE.
[0238] Step 2: the RLF occurs in MCG.
[0239] Step 3: The UE records the RLF report, and the

RLF report records the following information: 1 bit used for
indicating that T316 is not configured, and the related
information of failure in the MCG.

[0240] The related information of failure in the MCG
includes the measurement result configured by the SN. Here,
the measurement result configured by the MN can be
understood as recording the measurement result measured
by the UE according to the measurement configuration
configured by the MN when the RLF occurs in the SCG.
[0241] Step 4: the UE initiates a re-establishment process.
[0242] Step 5: the UE reports an RLF report available
instruction in the uplink completion message after the UE
enters the connection state.

[0243] Step 6: the network transmits a UE information
request message to request the UE to report the RLF report.
[0244] Step 7: the UE reports the RLF report in the UE
information request response message.

[0245] Step 8: the network analyzes the causes for the
RLF and the failure of fast MCG failure recovery. It is found
that the failure of fast MCG failure recovery is caused by not
configuring T316, and the network performs corresponding
optimization.

[0246] Embodiment 3: the RLF occurs in the SCG when
T316 is running, after the RLF occurs in the MCG.

[0247] Step 1: the network configures a DC for the UE.
[0248] Step 2: the RLF occurs in the MCG, and the MCG
transmits an MCG Failure Information message to the
network through the SCG.

[0249] Step 3: the RLF occurs in the SCG when the UE
has not received the RRC feedback message transmitted by
the network device.

[0250] Step 4: the UE records the RLF report, and the RLF
report records: the time indication information used for
indicating that the RLF occurred in the MCG and the RLF
occurred in the SCG, related information of a failure in the
MCG, related information of a failure in the SCG, related
information of T316 timer, and DC indication information.
[0251] The related information of a failure in the MCG
includes the measurement result configured by the SN. Here,
the measurement result configured by the SN can be under-
stood as recording the measurement result measured by the
UE according to the measurement configuration configured
by the SN when the RLF occurs in the MCG.

[0252] The related information of a failure in the SCG
includes the measurement result configured by the MN.
Here, the measurement result configured by the MN can be
understood as recording the measurement result measured
by the UE according to the measurement configuration
configured by the MN when the RLF occurs in the SCG.
[0253] Step 5: the UE initiates a reestablishment process.
[0254] Step 6: the UE reports an RLF report available
instruction in the uplink completion message after the UE
enters the connection state.

[0255] Step 7: the network transmits a UE information
request message to request the UE to report the RLF report.
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[0256] Step 8: the UE reports the RLF report in the UE
information request response message.

[0257] Step 9: the network analyzes the causes for the
RLF and the failure of fast MCG failure recovery. It is found
that the fast MCG failure recovery failure is caused by SCG
failure when T316 is running, and the network performs
corresponding optimization.

[0258] Embodiment 4: the RLF occurs in the MCG and
the T316 expired.

[0259] Step 1: the network configures a DC for the UE.
[0260] Step 2: the RLF occurs in the MCG, and the MCG
transmits an MCG Failure Information message to the
network through the SCG.

[0261] Step 3: T316 expired when the UE has not received
the RRC feedback message transmitted by the network
device.

[0262] Step 4: the UE records the RLF report, and the RLF
report records: the value of T316, and the related informa-
tion of a failure in the MCG.

[0263] The related information of a failure in the MCG
includes the measurement result configured by the SN. Here,
the measurement result configured by the SN can be under-
stood as recording the measurement result measured by the
UE according to the measurement configuration configured
by the SN when the RLF occurs in the MCG.

[0264] Step 5: the UE initiates a reestablishment process.
[0265] Step 6: the UE report an RLF report available
instruction in the uplink completion message after the UE
enters the connection state.

[0266] Step 7: the network transmits a UE information
request message to request the UE to report the RLF report.
[0267] Step 8: the UE reports the RLF report in the UE
information request response message.

[0268] Step 9: T the network analyzes the causes for the
RLF and the failure of fast MCG failure recovery. It is found
that the failure of the fast MCG failure recovery is caused by
the T316 expired, and the network performs corresponding
optimization.

[0269] Embodiment 5: the RLF occurs in the SN side, and
the RLF report of the PSCell is recorded.

[0270] When the RLF occurs in the SN side and the RLF
report of the PSCell is recorded, the SCG Failure Informa-
tion is transmitted by the MCG side, it is found that the RLF
also occurs in the MCG side; or when the SCG Failure
Information message is transmitted and the RRC feedback
message transmitted by the network has not been received,
it is found that the RLF also occurs in the MCG side. At this
point, it is possible to record time indication information
used for indicating that the RLF occurs in the MCG and the
RLF occurs in the SCG, related information of a failure in
the MCG, related information of a failure in the SCG, related
information of T316 timer, and DC indication information.
[0271] The related information of a failure in the MCG
includes the measurement result configured by the SN. Here,
the measurement result configured by the SN can be under-
stood as recording the measurement result measured by the
UE according to the measurement configuration configured
by the SN when the RLF occurs in the MCG.

[0272] The related information of a failure in the SCG
includes the measurement result configured by the MN.
Here, the measurement result configured by the MN can be
understood as recording the measurement result measured
by the UE according to the measurement configuration
configured by the MN when the RLF occurs in the SCG.
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[0273] An embodiment of the present disclosure provides
an information processing device, the information process-
ing device is applied to a UE, and the information processing
device can realize the function corresponding to the infor-
mation processing method of the aforementioned UE. The
information processing device may be a hardware structure,
a software module, or a hardware structure plus a software
module. The information processing device may be imple-
mented by a chip system, and the chip system may consist
of chips, or may include chips and other discrete devices.
Referring to FIG. 3, the information processing device
includes a processing device 301 and a communication
device 302, where:
[0274] the processing device 301 is configured to store
a Radio Link Failure, RLF, report in a case that an RLF
is detected in a Master Cell Group, MCG, and/or a
Secondary Cell Group, SCG, where the RLF report
includes: first information used for indicating that the
RLF occurs in the MCG; and/or, second information
used for indicating that the RLF occurs in the SCG;
[0275] the communication device 302 is configured to
report the RLF report to the network device when the
preset condition is met.
[0276] In some embodiments, in a case that the RLF is
detected in the MCG and the SCG transmits data normally,
the first information includes at least one of following:

[0277] a related information of a failure in the MCG;
[0278] a related information of T316 timer;
[0279] a Dual Connectivity, DC, indication; or
[0280] a measurement result configured by a Secondary
Node, SN.
[0281] In some embodiments, in a case that the RLF is

detected in the SCG and the MCG transmits data normally,
the second information includes at least one of following:

[0282] a related information of a failure in the SCG;
[0283] a DC indication; or
[0284] a measurement result configured by a Master

Node, MN.
[0285] In some embodiments, in a case that the RLFs are
detected in both the MCG and the SCG,

[0286] the first information includes at least one of: a
DC indication information, a related information of
T316 timer, a RLF report related a failure in the MCG,
or a related information of a failure in the MCG;

[0287] the second information includes at least one of:
a RLF report related a failure in the SCG, or a related
information of a failure in the SCG;

[0288] the RLF report further includes: a time indica-
tion information used for indicating a sequence of the
RLFs occur in the MCG and the SCG.

[0289] In some embodiments, the related information of a
failure in the SCG includes at least one of following:

[0290] a failure type of the SCG;
[0291] a measurement result configured by the SN;
[0292] a Random Access Channel, RACH, related

information of the SCG;

[0293] cell IDs of the Primary and Secondary Cell,
PSCell, where the RLF occurs;

[0294] cell IDs of source PSCell and target PSCell in
response to the PSCell handover failure;

[0295] a time from a moment of PSCell handover
initialization/handover implementation to a moment of
a failure occurring;
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[0296] a time from a moment of a failure of the PSCell
occurring to a moment of the RLF report being
reported;

[0297] a time from a moment of a failure of the PSCell
occurring to a moment of re-entering a connected state;
or

[0298] an indication information that the SCG is per-

forming PSCell handover or PSCell addition.
[0299] In some embodiments, the related information of a
failure in the MCG includes at least one of following:

[0300] a failure type of the MCG;
[0301] a measurement result configured by the MN;
[0302] a Random Access Channel, RACH, related

information of the MCG;

[0303] acell ID of the Primary Cell, PCell, where a RLF
occurs;
[0304] cell IDs of source PCell and target PCell in

response to the PCell handover failure;

[0305] a time from a moment of PCell handover ini-
tialization/handover implementation to a moment of a
failure occurring;

[0306] a time from a moment of a failure of the PCell
occurring to a moment of the RLF report being
reported;

[0307] a time from a moment of a failure of the PCell
occurring to a moment of re-entering a connected state;
or

[0308] an indication information that the MCG is per-

forming PCell handover.
[0309] In some embodiments, the time indication infor-
mation includes:

[0310] a first identifier, used for indicating that the RLF
occurring in the MCG is earlier than the RLF occurring
in the SCG or indicating that the RLF occurring in the
SCG is earlier than the RLF occurring in the MCG; or,

[0311] a first time difference; or,

[0312] an absolute time or a relative time at which the
RLF occurs in the MCG, and an absolute time or a
relative time at which the RLF occurs in the SCG.

[0313] In some embodiments, the related information of
T316 timer includes at least one of following:

[0314] a bit value explicitly indicating whether the

T316 timer is configured;

[0315] a configured running duration of the T316 timer;
[0316] an already-running time of the T316 timer; or
[0317] a second identifier explicitly indicating whether

the T316 timer has expired.
[0318] An embodiment of the present disclosure provides
an information processing device, the information process-
ing device is applied to a network device, and the informa-
tion processing device can realize the function correspond-
ing to the information processing method of the
aforementioned network device. The information processing
device may be a hardware structure, a software module, or
a hardware structure plus a software module. The informa-
tion processing device may be implemented by a chip
system, and the chip system may consist of chips, or may
include chips and other discrete devices. Referring to FIG.
4, the information processing device includes a communi-
cation device 401 and a processing device 402; where:
[0319] the communication device 401 is configured to
receive an RLF report transmitted by a UE, where the
RLF report includes: a first information used for indi-
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cating that a RLF occurs in an MCG; and/or a second
information used for indicating that a RLF occurs in a
SCG; and

[0320] the processing device 402 is configured to per-
form a network optimization according to the RLF
report.

[0321] In some embodiments, the communication device
401 is configured to:

[0322] transmit the RLF report to the source MN and
the source SN according to the cell ID of the source
PCell and the cell ID of the source PSCell, where the
source MN includes the MCG, and the source SN
includes the SCG:; or,

[0323] transmit the RLF report to the source MN
according to the cell ID of the source PCell or transmit
the RLF report and first indication information to the
source MN according to the cell ID of the source PCell,
where the first indication information is sued to indicate
the source MN to transmit the RLF report to the source
SN according to cell IDs of source PSCell.

[0324] All related content of the steps involved in the
aforementioned embodiments of the information processing
method can be referred to the functional description of the
functional modules corresponding to the information pro-
cessing device in the embodiments of the present disclosure,
and will not be repeated here.

[0325] The division of devices in the embodiments of the
present disclosure is schematic, and is only a logical func-
tion division. In actual implementation, there may be other
division methods. In addition, each functional device in each
embodiment of the present disclosure can be integrated into
a processor, it can also be physically present separately, or
two or more devices can be integrated into one device. The
above-mentioned integrated devices can be implemented in
the form of hardware or in the form of software function
devices.

[0326] An embodiment of the present disclosure provides
an information processing device. Please refer to FIG. 5, the
electronic device includes at least one processor 501, and a
memory 502 connected with the at least one processor. The
embodiment of the present disclosure does not limit the
specific connection medium between the processor 501 and
the memory 502. FIG. 5 shows an example of a bus 500
connection between the processor 501 and the memory 502.
The bus 500 is represented by a thick line in FIG. 5, the
connection methods between other components are only
illustrative and not limited here. The bus 500 can be divided
into an address bus, a data bus, a control bus, etc. For ease
of representation, only one thick line is used in FIG. 5, but
it does not mean that there is only one bus or one type of bus.
[0327] Insome embodiments of the present disclosure, the
memory 502 stores instructions executable by at least one
processor 501, and the at least one processor 501 can
execute the steps included in the aforementioned informa-
tion processing method by executing the instructions stored
in the memory 502.

[0328] Here, the processor 501 is the control center of the
electronic device, and various interfaces and lines can be
configured to connect various parts of the entire electronic
device. By running or executing instructions stored in the
memory 502 and calling data stored in the memory 502, the
electronic device various functions and processing data, to
monitor the electronic equipment as a whole. In some
embodiments, the processor 501 may include one or more
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processing units, and the processor 501 may integrate an
application processor and a modem processor, where the
application processor mainly processes operating systems
and application programs, and the modem processor mainly
deals with radio communication. It can be understood that
the foregoing modem processor may not be integrated into
the processor 501. In some embodiments, the processor 501
and the memory 502 can be integrated into a same chip, and
in some embodiments, they can also be implemented on
independent chips.

[0329] The processor 501 may be a general-purpose pro-
cessor, such as a central processing unit (CPU), a digital
signal processor, an application-specific integrated circuit, a
field programmable gate array or other programmable logic
device, a discrete gate or transistor logic device, or a discrete
hardware component. The processor can realize or execute
the various methods, steps and logic block diagrams dis-
closed in the embodiments of the present disclosure. A
general-purpose processor may be a microprocessor or any
conventional processor or the like. The steps of the infor-
mation processing method disclosed in the embodiments of
the present disclosure may be directly executed by a hard-
ware processor, or executed by a combination of hardware
and software modules in the processor.

[0330] The memory 502, as a non-volatile computer-
readable storage medium, can be configured to store non-
volatile software programs, non-volatile computer-execut-
able programs and modules. The memory 502 may include
at least one type of storage medium, such as flash memory,
hard disk, multimedia card, card memory, Random Access
Memory (RAM), Static Random Access Memory (SRAM),
Programmable Read Only Memory (PROM), Read Only
Memory (ROM), Electrically Erasable Programmable Read-
Only Memory (EEPROM), Magnetic Memory, Disk, CD,
etc. Memory 502 is any other medium that can be configured
to carry or store desired program code in the form of
instructions or data structures and can be accessed by a
computer, but is not limited to this. The memory 502 in the
embodiments of the present disclosure may also be a circuit
or any other device for implementing a storage function, and
is configured for storing program instructions and/or data.

[0331] By designing and programming the processor 501,
the code corresponding to the receiving or transmitting
method of the multimedia broadcast multicast service
(MBMS) introduced in the foregoing embodiments can be
solidified into the chip, and the chip can execute the fore-
going information processing method during operation.
How to design and program the processor 501 is well
known, and will not be repeated here.

[0332] The information processing device can be applied
on the UE for information processing, including:

[0333] a memory, configured to store program instruc-
tions;
[0334] a processor, configured to invoke the program

instructions stored in the memory, and implement fol-
lowings according to obtained program instructions:

[0335] storing a Radio Link Failure, RLF, report in a
case that an RLF is detected in a Master Cell Group,
MCG, and/or a Secondary Cell Group, SCG, where the
RLF report includes: first information used for indicat-
ing that the RLF occurs in the MCG; and/or, second
information used for indicating that the RLF occurs in
the SCG;
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[0336] reporting the RLF report to a network device in
a case that a preset condition is met.
[0337] In some embodiments, in a case that the RLF is
detected in the MCG and the SCG transmits data normally,
the first information includes at least one of following:

[0338] a related information of a failure in the MCG;
[0339] a related information of T316 timer;
[0340] a Dual Connectivity, DC, indication; or
[0341] a measurement result configured by a Secondary
Node, SN.
[0342] In some embodiments, in a case that the RLF is

detected in the SCG and the MCG transmits data normally,
the second information includes at least one of following:

[0343] a related information of a failure in the SCG;
[0344] a DC indication; or
[0345] a measurement result configured by a Master

Node, MN.
[0346] In some embodiments, in a case that the RLFs are
detected in both the MCG and the SCG,

[0347] the first information includes at least one or more
of: a DC indication information, a related information
of T316 timer, a RLF report related a failure in the
MCG, or a related information of a failure in the MCG;

[0348] the second information includes at least one or
more of: a RLF report related a failure in the SCG, or
a related information of a failure in the SCG;

[0349] the RLF report further includes: a time indica-
tion information used for indicating a sequence of the
RLFs occur in the MCG and the SCG.

[0350] In some embodiments, the related information of a
failure in the SCG includes at least one of following:

[0351] a failure type of the SCG;
[0352] a measurement result configured by the SN;
[0353] a Random Access Channel, RACH, related

information of the SCG;

[0354] cell IDs of the Primary and Secondary Cell,
PSCell, where the RLF occurs;

[0355] cell IDs of source PSCell and target PSCell in
response to the PSCell handover failure;

[0356] a time from a moment of PSCell handover
initialization/handover implementation to a moment of
a failure occurring;

[0357] atime from a moment of a failure of the PSCell
occurring to a moment of the RLF report being
reported;

[0358] a time from a moment of a failure of the PSCell
occurring to a moment of re-entering a connected state;
or

[0359] an indication information that the SCG is per-

forming PSCell handover or PSCell addition.
[0360] In some embodiments, the related information of a
failure in the MCG includes at least one of following:

[0361] a failure type of the MCG;
[0362] a measurement result configured by the MN;
[0363] a Random Access Channel, RACH, related

information of the MCG;

[0364] acell ID of the Primary Cell, PCell, where a RLF
occurs;
[0365] cell IDs of source PCell and target PCell in

response to the PCell handover failure;

[0366] a time from a moment of PCell handover ini-
tialization/handover implementation to a moment of a
failure occurring;
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[0367] a time from a moment of a failure of the PCell
occurring to a moment of the RLF report being
reported;

[0368] a time from a moment of a failure of the PCell
occurring to a moment of re-entering a connected state;
or

[0369] an indication information that the MCG is per-

forming PCell handover.
[0370] In some embodiments, the time indication infor-
mation includes:

[0371] afirst identifier, used for indicating that the RLF
occurring in MCG is earlier than the RLF occurring in
SCG or indicating that the RLF occurring in SCG is
earlier than the RLF occurring in MCG:; or,

[0372] a first time difference; or,

[0373] an absolute time or a relative time at which the
RLF occurs in the MCG, and an absolute time or a
relative time at which the RLF occurs in the SCG.

[0374] In some embodiments, the related information of
T316 timer includes at least one or more of following:

[0375] a bit value explicitly indicating whether the

T316 timer is configured;

[0376] a configured running duration of the T316 timer;
[0377] an already-running time of the T316 timer; or
[0378] a second identifier explicitly indicating whether

the T316 timer has expired.
[0379] The information processing device can be applied
on the network device for information processing, including:

[0380] a memory, configured to store program instruc-
tions;
[0381] a processor, configured to invoke the program

instructions stored in the memory, and implement fol-
lowings according to obtained program instructions:
[0382] receiving an RLF report transmitted by a UE,
where the RLF report includes: first information used
for indicating that a RLF occurs in an MCG; and/or
second information used for indicating that a RLF
occurs in a SCG;
[0383] performing network optimization according to
the RLF report.
[0384] In some embodiments, the performing network
optimization according to the RLF report includes:
[0385] transmitting the RLF report to a source MN and
a source SN according to a source PCell ID and a
source PSCell ID, where the source MN includes the
MCG, and the source SN includes the SCG; or,
[0386] transmitting the RLF report to a source MN
according to a source PCell ID, or transmitting the RLF
report and first indication information to a source MN
according to a source PCell 1D, where the first indica-
tion information is used for indicating the source MN
to transmit the RLF report to the source SN according
to cell IDs of source PSCell.
[0387] An embodiment of the present disclosure also
provides a computer-readable storage medium, the com-
puter-readable storage medium stores computer instructions,
and when the computer instructions are executed on the
computer, the computer is configured to execute the steps in
the aforementioned information processing method.
[0388] In some embodiments, the information processing
method provided in the present disclosure can also be
implemented in the form of a program product, which
includes program code, and when the program product is
executed on an electronic device, the program code is used
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to make the detection device executes the steps in the
information processing method according to various
embodiments of the present disclosure described above in
the description.

[0389] The embodiments of the present disclosure may be
provided as a method, a system, or a computer program
product. Accordingly, the present disclosure may take the
form of an entirely hardware embodiment, an entirely soft-
ware embodiment, or an embodiment combining software
and hardware aspects. Furthermore, the present disclosure
may take the form of a computer program product embodied
on one or more computer-usable storage medium (including
but not limited to a disk storage, an optical storage, and the
like) having computer-usable program code embodied
therein.

[0390] The present disclosure is described with reference
to flowchart illustrations and/or block diagrams of methods,
apparatus (systems), and computer program products
according to embodiments of the present disclosure. It will
be understood that each flow and/or block in the flowchart
illustrations and/or block diagrams, and combinations of
flows and/or blocks in the flowchart illustrations and/or
block diagrams, can be implemented by computer program
instructions. These computer program instructions may be
provided to the processor of a general purpose computer, a
special purpose computer, an embedded processor or other
programmable data processing device to produce a machine,
and the instructions executed by the processor of the com-
puter or other programmable data processing device produce
devices for implementing the functions specified in a flow or
flow of a flowchart and/or a block or blocks of a block
diagram.

[0391] These computer program instructions may also be
stored in a computer-readable memory for directing a com-
puter or other programmable data processing apparatus to
function in a particular manner, and the instructions stored
in the computer-readable memory result in an article of
manufacture including instruction devices, the instructions
device implements the functions specified in one or more
flows of the flowchart and/or one or more blocks of the block
diagrams.

[0392] These computer program instructions can also be
loaded on a computer or other programmable data process-
ing device to cause a series of operational steps to be
performed on the computer or other programmable device to
produce a computer-implemented process, and the instruc-
tions performed on the computer or other programmable
device provide steps for implementing the functions speci-
fied in the one or more flows of the flowcharts and/or one or
more blocks of the block diagrams.

1. An information processing method, applied to a User
Equipment, UE, in a multi-connection scenario, the infor-
mation processing method comprises:

storing a Radio Link Failure, RLF, report in a case that an
RLF is detected in a Master Cell Group, MCG, and/or
a Secondary Cell Group, SCG, wherein the RLF report
comprises: a first information used for indicating that
the RLF occurs in the MCG; and/or, a second infor-
mation used for indicating that the RLF occurs in the
SCG;

reporting the RLF report to a network device in a case that
a preset condition is met.
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2. The method according to claim 1, wherein in a case that
the RLF is detected in the MCG and the SCG transmits data
normally, the first information comprises at least one of
following:

a related information of a failure in the MCG;

a related information of T316 timer;

a Dual Connectivity, DC, indication; or

a measurement result configured by a Secondary Node,
SN.

3. The method according to claim 1, wherein in a case that
the RLF is detected in the SCG and the MCG transmits data
normally, the second information comprises at least one of
following:

a related information of a failure in the SCG;

a Dual Connectivity, DC, indication; or

a measurement result configured by a Master Node, MN.

4. The method according to claim 1, wherein, in a case
that the RLFs are detected in both the MCG and the SCG,

the first information comprises at least one of: a Dual
Connectivity, DC, indication information, a related
information of T316 timer, a RLF report related a
failure in the MCG, or a related information of a failure
in the MCG;

the second information comprises at least one of: a RLF
report related a failure in the SCG, or a related infor-
mation of a failure in the SCG;

the RLF report further comprises: a time indication infor-
mation used for indicating a sequence of the RLFs
occur in the MCG and the SCG.

5. The method according to claim 3, wherein the related
information of a failure in the SCG comprises at least one of
following:

a failure type of the SCG;

a measurement result configured by the SN;

a Random Access Channel, RACH, related information of

the SCG;

cell IDs of the Primary and Secondary Cell, PSCell,
where the RLF occurs;

cell IDs of source PSCell and target PSCell in response to
the PSCell handover failure;

a time from a moment of PSCell handover initialization/
handover implementation to a moment of failure occur-
ring;

a time from a moment of a failure of the PSCell occurring
to a moment of the RLF report being reported;

a time from a moment of a failure of the PSCell occurring
to a moment of re-entering a connected state; or

an indication information that the SCG is performing
PSCell handover or PSCell addition.

6. The method according to claim 2, wherein the related
information of a failure in the MCG comprises at least one
of following:

a failure type of the MCG;

a measurement result configured by the MN;

a Random Access Channel, RACH, related information of

the MCG;

a cell ID of the Primary Cell, PCell, where a RLF occurs;

cell IDs of source PCell and target PCell in response to the
PCell handover failure;

a time from a moment of PCell handover initialization/
handover implementation to a moment of a failure
occurring;

a time from a moment of a failure of the PCell occurring
to a moment of the RLF report being reported;

Jul. 18, 2024

a time from a moment of a failure of the PCell occurring
to a moment of re-entering a connected state; or

an indication information that the MCG is performing
PCell handover.

7. The method according to claim 4, wherein the time

indication information comprises:

a first identifier used for indicating that the RLF occurring
in the MCG is earlier than the RLF occurring in the
SCG or indicating that the RLF occurring in the SCG
is earlier than the RLF occurring in the MCG; or,

a first time difference; or,

an absolute time or a relative time at which the RLF
occurs in the MCG, and an absolute time or a relative
time at which the RLF occurs in the SCG.

8. The method according to claim 2, wherein the related
information of T316 timer comprises at least one or more of
following:

a bit value explicitly indicating whether the T316 timer is

configured;

a configured running duration of the T316 timer;

an already-running time of the T316 timer; or

a second identifier explicitly indicating whether the T316
timer has expired.

9. An information processing method, applied to a net-

work device, the information processing method comprises:
receiving a Radio Link Failure, RLF report transmitted by
a User Equipment, UE, wherein the RLF report com-
prises: a first information used for indicating that a RLF
occurs in a Master Cell Group, MCG, MCG; and/or a
second information used for indicating that a RLF
occurs in a Secondary Cell Group, SCG; and
performing a network optimization according to the RLF
report.

10. The method according to claim 9, wherein the per-
forming the network optimization according to the RLF
report, comprises:

transmitting the RLF report to a source MN and a source
SN according to a source PCell ID and a source PSCell
1D, wherein the source MN comprises the MCG, and
the source SN comprises the SCG; or,

transmitting the RLF report to a source MN according to
a source Pcell ID, or transmitting the RLF report and a
first indication information to a source MN according
to a source Pcell ID, wherein the first indication infor-
mation is used for indicating the source MN to transmit
the RLF report to the source SN according to source
PSCell IDs.

11. An information processing device, comprising:

a memory configured to store program instructions;

a processor configured to invoke the program instructions
stored in the memory, and implement followings
according to obtained program instructions:

storing a Radio Link Failure, RLF, report in a case that an
RLF is detected in a Master Cell Group, MCG, and/or
a Secondary Cell Group, SCG, wherein the RLF report
comprises: a first information used for indicating that
the RLF occurs in the MCG; and/or, a second infor-
mation used for indicating that the RLF occurs in the
SCG;

reporting the RLF report to a network device in a case that
a preset condition is met.



US 2024/0244462 A1

12. The device according to claim 11, wherein, in a case
that the RLF is detected in the MCG and the SCG transmits
data normally, the first information comprises at least one of
following:

a related information of a failure in the MCG;

a related information of T316 timer;

a Dual Connectivity, DC, indication; or

a measurement result configured by a Secondary Node,
SN.

13. The device according to claim 11, wherein, in a case
that the RLF is detected in the SCG and the MCG transmits
data normally, the second information comprises at least one
of following:

a related information of a failure in the SCG;

a Dual Connectivity, DC, indication; or

a measurement result configured by a Master Node, MN.

14. The device according to claim 11, wherein, in a case
that the RLFs are detected in both the MCG and the SCG,

the first information comprises at least one of: a DC
indication information, a related information of T316
timer, a RLF report related a failure in the MCG, or a
related information of a failure in the MCG;

the second information comprises at least one of: a RLF
report related a failure in the SCG, or related informa-
tion of a failure in the SCG;

the RLF report further comprises: a time indication infor-
mation used for indicating a sequence of the RLFs
occur in the MCG and the SCG.

15. The device according to claim 13, wherein the related
information of a failure in the SCG comprises at least one of
following:

a failure type of the SCG;

a measurement result configured by the SN;

a Random Access Channel, RACH, related information of

the SCG;

cell IDs of the Primary and Secondary Cell, PSCell,
where the RLF occurs;

cell IDs of source PSCell and target PSCell in response to
the PSCell handover failure;

a time from a moment of PSCell handover initialization/
handover implementation to a moment of a failure
occurring;

a time from a moment of a failure of the PSCell occurring
to a moment of the RLF report being reported;

a time from a moment of a failure of the PSCell occurring
to a time of re-entering a connected state; or

an indication information that the SCG is performing
PSCell handover or PSCell addition.

Jul. 18, 2024

16. The device according to claim 12, wherein the related
information of a failure in the MCG comprises at least one
of following:

a failure type of the MCG;

a measurement result configured by the MN;

a Random Access Channel, RACH, related information of

the MCG;

a cell ID of the Primary Cell, PCell, where a RLF occurs;

cell IDs of source PCell and target PCell in response to the
PCell handover failure;

a time from a moment of PCell handover initialization/
handover implementation to a moment of a failure
occurring;

a time from a moment of a failure of the PCell occurring
to a moment of the RLF report being reported;

a time from a moment of a failure of the PCell occurring
to a moment of re-entering a connected state; or

an indication information that the MCG is performing
PCell handover.

17. The device according to claim 14, wherein the time

indication information comprises:

a first identifier used for indicating that the RLF occurring
in the MCG is earlier than the RLF occurring in the
SCG or indicating that the RLF occurring in the SCG
is earlier than the RLF occurring in the MCG; or,

a first time difference; or,

an absolute time or a relative time at which the RLF
occurs in the MCG, and an absolute time or a relative
time at which the RLF occurs in the SCG.

18. The device according to claim 12, wherein the related
information of T316 timer comprises at least one or more of
following:

a bit value explicitly indicating whether the T316 timer is

configured;

a configured running duration of the T316 timer;

an already-running time of the T316 timer; or

a second identifier explicitly indicating whether the T316
timer has expired.

19. An information processing device, comprising:

a memory configured to store program instructions;

a processor configured to invoke the program instructions
stored in the memory, and implement the method of
claim 9 according to obtained program instructions.

20-21. (canceled)

22. A computer-readable storage medium storing a com-
puter program thereon, wherein the computer program com-
prises program instructions, when program instructions are
executed by a computer, the computer implements the
method of claim 1.



