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(57) Abstract: A self-optimization method in a radio communication system is
disclosed. The method comprises: determining, by a second node, a type of sec-
ondary node (SN) change failure based on a first message received from a first
node, and transmitting, by the second node, a second message to a node that trig-
gers a SN change to perform a self-optimization configuration.
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Description

Title of Invention: SELF-OPTIMIZATION METHOD AND

DEVICE
Technical Field

The present disclosure relates to a self-optimization method, and in particular, to a
self-optimization method and device when a Secondary Cell Group (SCG) radio

connection failure for a User Equipment (UE) occurs on a Secondary Node (SN).

Background Art

To meet the increase in demand for wireless data traffic since the deployment of 4G
communication systems, efforts have been made to develop improved 5G or pre-5G
communication systems. Thus, the 5G or pre-5G communication systems are also
called 'beyond 4G network' or 'post Long Term Evolution (LTE) systems. The 5G
communication systems are being developed to be implemented in a higher frequency
band (millimeter wave (mmWave)), e.g., a band of 60 GHz, so as to achieve a higher
data rate. In order to reduce propagation loss and to increase a transmission distance of
radio waves, technologies such as beamforming, massive multiple input multiple
output (MIMO), full dimensional MIMO (FD-MIMO), array antennas, analog
beamforming, and large scale antennas have been discussed in the 5G communication
systems.

In the 5G or pre-5G communication systems, a user equipment (UE) may be in a
dual-connectivity state, that is, the UE may establish a radio connection with an access
node while establishing a radio connection with another access node. The access node
may be a base station (including an eNB (evolved NodeB) or a ng-eNB (an eNB
connected to the 5G core network)) that supports an air interface technology of the
long-term evolution (LTE) technology, or it may be a base station (including a gNB or
an en-gNB (gNB in E-UTRAN, if the eNB is the master base station, and the en-gNB
serves as the secondary base station of the eNB) that supports the new air interface
(NR), or it may be also be a base station that supports other air interface access tech-
nologies.

In the access nodes connected to the UE at the same time, one of the nodes is a
Master Node (hereinafter referred to as a MN), and the other node is a Secondary Node
(hereinafter referred to as a SN). FIG. 1 is a schematic diagram showing that a UE es-
tablishes a radio connection respectively with two access nodes at the same time. In
FIG. 1, a core network, a master node (MN), a secondary node (SN), and a user
equipment (UE) are shown. As shown in FIG. 1, the UE establishes a radio connection

respectively with the master node and the secondary node at the same time, where the
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MN may be connected to the UE through the control plane shown by the solid line and
the user plane shown by the dotted line, and the SN may be connected to the UE
through the user plane shown by the dotted line. Here, the MN may be a node that
provides radio connection services for the UE and is connected to the core network,
including the eNB, the ng-eNB or the gNB, and the SN may be a node that provides
radio connection services for the UE, including eNB, ng-eNB, en-gNB or gNB.
Disclosure of Invention

Technical Problem

Aspects and advantages of embodiments of the present disclosure will be set forth in
part in the description which follows and, in part, may be apparent from the de-
scription, or may be learned by practice of the embodiments.

The UE may experience a SCG radio connection failure on the SN. However, as to
how to find the failure, the cause or type of failure, and how to better optimize the con-
figuration based on the results found to avoid subsequent possible failures, no overall
solution has been proposed yet.

Solution to Problem

The present disclosure proposes a self-optimization method. According to the
invention principles proposed in the present disclosure, failure information may be
reported to the node where the error occurred, the cause of the failure may be
identified, etc., and reasonable self-optimization may be performed accordingly. This
avoids subsequent failures and improves the use experience of users of the UE.

The present disclosure proposes a self-optimization method for secondary node
change failure. The method includes determining, by a second node, a type of
secondary node (SN) change failure based on a first message received from a first
node, and transmitting, by the second node, a second message to a node that triggered a
SN change to perform a self-optimization configuration.

According to an aspect of the embodiments of the present disclosure, a self-
optimization method for a secondary node change is provided.

According to the embodiments of the present disclosure, a self-optimization system
in a radio communication system is provided, and the self-optimizing system may
include: a first node; a second node; and a node that triggers a SN change, wherein the
first node, the second node and the node that triggers the SN change may execute at
least one of the methods as described above.

The above and other features, aspects and advantages of the various embodiments of
the present disclosure will be better understood with reference to the following de-
scription and accompanying claims. The accompanying drawings of the specification

constituting a part of the present disclosure illustrate example embodiments of the
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present disclosure, and together with the description, serve to explain related
principles. The details of one or more implementations on the subject of the present
disclosure are set forth in the accompanying drawings of the specification and the
following description. Through the description, drawings, and claims, other potential
features, aspects and advantages of the subject of the present disclosure will also
become apparent.
Brief Description of Drawings

In the following description with reference to the accompanying drawings of the
specification, a detailed description and discussion of one or more embodiments of the
subject of the present disclosure are set forth to those of ordinary skill in the art, in
which:

FIG. 1 is a schematic diagram showing that a UE establishes radio connections with
two access nodes at the same time;

FIG. 2 is a schematic diagram showing that a UE is handed over from one secondary
node to another secondary node;

FIG. 3 is a flowchart showing a self-optimization method according to an exemplary
embodiment of the present disclosure;

FIG. 4 is a flowchart showing a self-optimization method according to an exemplary
embodiment of the present disclosure;

FIG. 5 is a flowchart showing a self-optimization method according to an exemplary
embodiment of the present disclosure;

FIG. 6 is a flowchart showing a self-optimization method according to an exemplary
embodiment of the present disclosure;

FIG. 7 is a flowchart showing a self-optimization method according to an exemplary
embodiment of the present disclosure;

FIG. 8 is a flowchart showing a self-optimization method according to an exemplary
embodiment of the present disclosure;

FIG. 9 is a flowchart showing a self-optimization method according to an exemplary
embodiment of the present disclosure;

FIG. 10 schematically shows a first embodiment according to the present disclosure;

FIG. 11 schematically shows a second embodiment according to the present
disclosure;

FIG. 12 schematically shows a third embodiment according to the present disclosure;

FIG. 13 schematically shows a fourth embodiment according to the present
disclosure;

FIG. 14 schematically shows a fifth embodiment according to the present disclosure;

FIG. 15 schematically shows a sixth embodiment according to the present disclosure;
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FIG. 16 schematically shows a seventh embodiment according to the present

disclosure;
FIG. 17 schematically shows an eighth embodiment according to the present

disclosure;

FIG. 18 schematically shows a ninth embodiment according to the present disclosure;

FIG. 19 schematically shows a tenth embodiment according to the present disclosure;

FIG. 20 schematically shows an eleventh embodiment according to the present
disclosure;

FIG. 21 schematically shows a twelfth embodiment according to the present
disclosure;

FIG. 22 schematically shows a thirteenth embodiment according to the present
disclosure;

FIG. 23 schematically shows a fourteenth embodiment according to the present
disclosure;

FIG. 24 schematically shows a fifteenth embodiment according to the present
disclosure;

FIG. 25 schematically shows a sixteenth embodiment according to the present
disclosure;

FIG. 26 schematically shows another implementation of the tenth embodiment of
FIG. 19;

FIG. 27 schematically shows another implementation of the tenth embodiment of
FIG. 19;

FIG. 28 schematically shows another implementation of the sixteenth embodiment of
FIG. 25;

FIG. 29 schematically shows another implementation of the tenth embodiment of
FIG. 19;

FIG. 30 schematically shows another implementation of the thirteenth embodiment
of FIG. 22;

FIG. 31 schematically shows a fourteenth embodiment according to the present
disclosure;

FIG. 32 schematically shows a fifteenth embodiment according to the present
disclosure; and

FIG. 33 schematically shows a block diagram of an access node according to an
exemplary embodiment of the present disclosure.

In the various drawings, the same or similar reference numerals and signs indicate

the same or similar elements.

Mode for the Invention
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Definitions of certain words and terms are given in the description of this disclosure.
Those of ordinary skill in the art should understand that in many cases (if not in most
cases), such definitions apply to the use of such defined words and terms in various
situations in the past and in the future. Unless explicitly stated otherwise, the terms
used in the present disclosure have the same meanings as those understood by those of
ordinary skill in the technical field to which the present disclosure belongs. For
example, those terms defined in commonly used dictionaries should be interpreted as
having the same meanings as those of the context in the related art, and should not be
interpreted as having overly idealized or formalized meanings.

Although terms including ordinal numbers such as "first” and "second" are used to
describe various elements (e.g., components, steps, etc.), these elements are not limited
by these terms. These terms are only used to distinguish one element from another.
Therefore, these terms may be used interchangeably without departing from the scope
of the present disclosure. For example, a first element may be referred to as a second
element, and similarly, the second element may also be referred to as the first element.
In addition, as used herein, the terms "/", "or", "and/or" are intended to include any and
all combinations of one or more related items.

By referring to the following detailed description of the various embodiments and the
drawings of the specification, aspects and features of the present disclosure and the im-
plementation thereof may be more clearly understood. However, the present disclosure
may be embodied in many different forms and should not be construed as being limited
to the various embodiments set forth herein. Rather, these embodiments are provided
to make the disclosure sufficient and complete, and to fully convey the principles and
concepts of the disclosure to those skilled in the art. Therefore, those of ordinary skill
in the art should recognize that various modifications, adjustments, combinations, and
substitutions may be made to the various embodiments described in the present
disclosure without departing from the spirit and scope of the present disclosure.
Moreover, these modifications, adjustments, combinations and substitutions should
also be considered to be included in the protection scope of the present disclosure as
defined by the claims.

FIG. 2 is a schematic diagram showing that a UE is handed over from one secondary
node to another secondary node. In FIG. 2, a master node (wherein a core network is
not shown), a secondary node 1 (SN1), a secondary node 2 (SN2) and a user
equipment (UE) are shown. As shown in FIG. 2, the secondary node of the UE may be
changed from the secondary node 1 to the secondary node 2. In such a secondary node
change procedure, a change failure, i.e., a SN change failure, may occur. Therefore,
notification of radio connection failure information to the node on which the SN

change failure occurred, determination and identification of the cause or type of SN
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change failure, and report of the information to the node that initiated the SN change
are made for a reasonable self-optimization, which is of positive significance to avoid
occurrence of similar errors later and to improve the use experience of users of the UE.

FIG. 3 is a flowchart showing a self-optimization method according to an exemplary
embodiment of the present disclosure.

As shown in the figure, a first node may be a MN, a second node may be a SN where
a SCG radio connection failure occurs, and a third node may be a source SN of the last
SN change before the failure. A detailed description of some steps that may obscure
the subject matter of the present disclosure is omitted here. The method includes steps:

Step 301: The UE transmits secondary cell group (SCG) failure information to the
first node.

The SCG failure information includes one or a combination of the following in-
formation:

Cell identity of the PSCell of the SN where the SCG radio connection failure occurs,
optionally, which may also include Tracking Area Code (TAC) and PLMN identity, or
Tracking Area Identity (TAI) of the cell;

Cell identity of the PSCell of the source SN in the last SN change procedure, op-
tionally, which may also include the TAC and PLMN identity, or the TAI of the cell;

Cell identity of a cell of the SN suitable for the UE to access after the SCG failure
reported by the UE, optionally, which may also include the TAC and PLMN identity,
or the TAI of the cell;

Time interval between the last SN change procedure and the SCG radio connection
failure, which may be the time from last receipt of a RRC reconfiguration message
including SN change information by the UE to the SCG failure, or the time from
transmission of the RRC reconfiguration completion message by the UE to the SCG
failure;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

C-RNTT allocated for the UE by the SN where the SCG radio connection failure
occurs;

C-RNTT allocated for the UE by the MN; and

Measurement report of the UE.

After receiving the information, the first node may reconfigure the UE with a new
SN.

Step 302: The first node transmits a failure indication message to the second node.
The failure indication message may also be a secondary cell group (SCG) failure in-
dication or other message for transmitting SCG failure information to the second node.

The second node may be the SN where the SCG radio connection failure occurs. The
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first node knows the SN where the SCG radio connection failure occurs, according to
the SCG failure information received from the UE, and the first node may also know
the SN where the SCG radio connection failure occurs, according to the saved UE
context information.

The message includes an information report of the SCG failure received from the
UE, and the specific information is as described in step 301. The message includes in-
formation about whether the MN or SN triggered the last SN change procedure.

The message may also include one or a combination of the following information:

SCG failure information;

Information of the source SN of the last SN change, including cell identity of the
PSCell, optionally, which may also include the TAC and PLMN identity, or the TAI of
the cell;

Information of the SN where the SCG radio connection failure occurs, including cell
identity of the PSCell, optionally, which may also include the TAC and PLMN
identity, or the TAI of the cell;

Cell identity of a cell of the SN suitable to be configured for the UE after the SCG
radio connection failure, optionally, which may also include the TAC and PLMN
identity, or the TAI of the cell;

Time interval between the last SN change procedure and the SCG radio connection
failure;

Identity allocated for the UE by the SN where the SCG radio connection failure
occurs. The identity may be S-NG-RAN node UE XnAP ID in the Xn message or the
SgNB UE X2AP ID in the X2 message, and may also be the C-RNTI;

Identity allocated for the UE by the MN. The identity may be M-NG-RAN node UE
XnAP ID in the Xn message or the MeNB UE X2AP ID in the X2 message, and may
also be the C-RNTI;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Information list of the SNs connected by the UE or UE History Information
including the information list of the SNs connected by the UE; and

Mobility Information.

Step 303: The second node determines the cause of the failure, and the cause of the
failure includes SN change too early, SN change too late, or SN change to wrong cell.

According to the information received in step 302, if the UE resides in the cell of the
second node for a long time (no SN change has occurred recently), and there is a cell
suitable for the UE to access at another SN for the UE when the failure occurs, then it
is SN change too late. The cell suitable for the UE to access at the other SN may be
transmitted by the UE to the first node and then transmitted by the first node to the
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second node, or determined by the second node based on the measurement report of
the UE, or may be a cell at another SN configured for the UE decided by the first node,
which is transmitted by the first node to the second node. The second node knows
whether there is a recent SN change according to the time interval between the last SN
change procedure and the SCG radio connection failure or according to the time
difference between last receipt of RRC reconfiguration completion and failure in-
dication.

For SN change too late, the second node may know that it or the MN should trigger a
SN change procedure, but none of them do this, which causes the UE to fail on the SN,
so the second node and the first node are both nodes that cause problems. The second
node may be appropriately self-optimized. The second node transmits a handover
report message to the first node. The handover report may also be a SCG handover
report or other message, the message includes SN change too late, and the message
includes the cell identity of the PSCell where the UE failed at the second node.

According to the information received in step 302, if the SN change has occurred
recently for the UE, the SN where the source cell of the SN change is located is the SN
suitable for the UE to access after the failure, or the source cell of the SN change is the
cell of the SN suitable for the UE to access after the failure, then it is SN change too
early. The second node knows whether there is a recent SN change according to the
time interval between the last SN change procedure and the SCG radio connection
failure or according to the time difference between last receipt of RRC reconfiguration
completion and failure indication. The second node receives the source cell identity of
the SN change from the first node in step 302. The cell suitable for the UE to access
after the failure may be transmitted by the UE to the first node and then transmitted by
the first node to the second node, or determined by the second node based on the mea-
surement report of the UE, or may be a cell at another SN configured for the UE
decided by the first node, which is transmitted by the first node to the second node.

For SN change too early, the second node transmits a handover report message to the
first node for the last SN change triggered by the MN according to the information
about whether the MN or the SN triggered the last SN change, received from the first
node. The handover report may also be a SCG handover report or other message, and
the message includes SN change too early, and the message includes the cell identity
of the PSCell where the UE failed at the second node. For the last SN change triggered
by the SN, the second node transmits a handover report message to the third node, i.e.,
the source SN. The handover report may also be a SCG handover report or other
message, and the message includes SN change too early, and the message includes the
cell identity of the PSCell where the UE failed at the second node and/or the cell
identity of the PSCell of the source SN.
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According to the information received in step 302, if the SN change has occurred
recently for the UE, and the cell of the SN suitable for the UE to access after the failure
is neither a cell of the source SN of the last SN change nor a cell of the SN where the
failure occurs or a cell of the target SN of the SN change, it is SN change to wrong
cell. The second node knows whether there is a recent SN change according to the time
interval between the last SN change procedure and the SCG radio connection failure or
according to the time difference between last receipt of RRC reconfiguration
completion and failure indication. The second node receives the source cell identity of
the SN change from the first node in step 302. The cell suitable for the UE to access
after the failure may be transmitted by the UE to the first node and then transmitted by
the first node to the second node, or determined by the second node based on the mea-
surement report of the UE, or may be a cell at another SN configured for the UE
decided by the first node, which is transmitted by the first node to the second node.

For SN change to wrong cell, the second node transmits a handover report message
to the first node for the last SN change triggered by the MN according to the in-
formation about whether the MN or the SN triggered the last SN change, received from
the first node. The handover report may also be a SCG handover report or other
message, and the message includes SN change to wrong cell, and the message includes
a cell identity of the PSCell where the UE failed at the second node, a cell identity of
the PSCell of the source SN, and/or a cell identity of the PSCell on the SN suitable for
the UE to access. For the last SN change triggered by the SN, the second node
transmits a handover report message to the third node, i.e., the source SN. The
handover report may also be a SCG handover report or other message, and the message
includes SN change to wrong cell, and the message includes the cell identity of the
PSCell where the UE failed at the second node, the cell identity of the PSCell of the
source SN, and/or the cell identity of the PSCell on the SN suitable for the UE to
access.

The message may also include one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too late, or SN change too
early, or SN change to wrong cell;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, S-NG-RAN node UE XnAP ID in the Xn message, or
the identity, SgNB UE X2AP ID in the X2 message, and may also be C-RNTI;

Identity allocated for the UE by the MN. The identity may be the identity, M-
NG-RAN node UE XnAP ID in the Xn message, or the identity, MeNB UE X2AP ID
in the X2 message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a SN change failure or a radio
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link failure;

Cell identity of the PSCell of the source SN of the SN change, optionally, which may
also include the TAC and PLMN identity, or the TAI to which the cell belongs;

Cell identity of the PSCell of a SN where a SCG radio connection failure occurs, op-
tionally, which may also include the TAC and PLMN identity, or the TAI to which the
cell belongs;

Cell identity of a cell of a SN suitable for access after the SCG radio connection
failure, optionally, which may also include the TAC and PLMN identity, or the TAI to
which the cell belongs; and

Time interval between the last SN change procedure and the SCG radio connection
failure;

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE; and

Mobility Information.

The node that receives the handover report may determine the type of SN change
failure according to the received information and/or saved information such as the in-
formation list of the SNs connected by the UE, and optimize the parameters used for
generating a SN change decision so as to reduce or avoid the reoccurrence of similar
errors. The node receiving the handover report may be the first node or the third node.

FIG. 4 is a flowchart showing a self-optimization method according to an exemplary
embodiment of the present disclosure. As shown in the figure, a first node may be a
MN, a second node may be a SN where a SCG radio connection failure occurs, and a
third node may be a source SN of the last SN change before the failure. In this em-
bodiment, the SN where the failure occurs transmits a handover report to the source
SN through the MN. A detailed description of some steps that may obscure the subject
of the present disclosure is omitted here. The method includes steps:

Step 401 to step 402 are similar to step 301 to step 302, and will not be repeated here.
Step 403: the method for the second node to determine the failure type is similar to
that in step 303, and will not be repeated here. The processing for SN change too late is

also similar to that described in step 303.

For SN change too early or SN change to wrong cell, the second node transmits a
handover report message to the first node. The handover report may also be a SCG
handover report or other message, and the message includes the wrong SN change, and
the message includes a cell identity of the PSCell where the UE failed at the second
node, a cell identity of the PSCell of the source SN, and/or a cell identity of the last
cell of the SN suitable for the UE to access. For the last SN change triggered by the
SN, the first node transmits a handover report message to the third node, i.e., the

source SN. The handover report may also be a SCG handover report or other message,
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and the message includes SN change too early or SN change to wrong cell, and the
message includes a cell identity of the PSCell where the UE failed at the second node,
a cell identity of the PSCell of the source SN, and/or a cell identity of the last cell of
the SN suitable for the UE to access.

The SN where the failure occurs may transmit a handover report to the source SN
through the MN all the time, or transmit a handover report to the source SN through
the MN when there is no horizontal interface (such as X2, Xn or other inter-base
station interfaces) between the source SN and the SN where the failure occurs, and
directly transmit it to the third node as described in step 303 when there is a straight
and horizontal interface (such as X2, Xn or other inter-base station interfaces) between
the source SN and the SN where the failure occurs. The handover report message may
also include one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too late, or SN change too
early, or SN change to wrong cell;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, S-NG-RAN node UE XnAP ID in the Xn message, or
the identity, SgNB UE X2AP ID in the X2 message, and may also be C-RNTI;

Identity allocated for the UE by the source SN in the SN change procedure. The
identity may also be C-RNTI;

Identity allocated for the UE by the MN. The identity may be the identity, M-
NG-RAN node UE XnAP ID in the Xn message, or the identity, MeNB UE X2AP ID
in the X2 message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Cell identity of the PSCell of the source SN of the SN change, optionally, which may
also include the TAC and PLMN identity, or the TAI to which the cell belongs;

Cell identity of the PSCell of a SN where a SCG radio connection failure occurs, op-
tionally, which may also include the TAC and PLMN identity, or the TAI to which the
cell belongs;

Cell identity of a cell of a SN suitable for access after the radio connection failure,
optionally, which may also include the TAC and PLMN identity, or the TAI to which
the cell belongs;

Time interval between the last SN change procedure and the SCG radio connection
failure;

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE; and

Mobility Information.
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The node that receives the handover report may determine the type of SN change
failure according to the received information and/or saved information such as the in-
formation list of the SNs connected by the UE, and optimize the parameters used for
generating a SN change decision so as to reduce or avoid the reoccurrence of similar
errors. The node receiving the handover report may be the first node or the third node.

FIG. 5 is a flowchart showing a self-optimization method according to an exemplary
embodiment of the present disclosure. As shown in the figure, a first node may be a
MN, a second node may be a SN where a SCG radio connection failure occurs, and a
third node may be a source SN of the last SN change before the failure. In this em-
bodiment, the SN where the failure occurs transmits a handover report to the source
SN through the core network. A detailed description of some steps that may obscure
the subject of the present disclosure is omitted here. The method includes steps:

Step 501 to step 502 are similar to step 301 to step 302, and will not be repeated here.
Step 503: the method for the second node to determine the failure type is similar to
that in step 303, and will not be repeated here. The processing for SN change too late is

also similar to that described in step 303.

For SN change too late, SN change too early, or SN change to wrong cell triggered
by the MN, the second node transmits a handover report to the first node, and the
details are similar to those in step 303, and will not be repeated here.

For the last SN change triggered by the SN, if there is a horizontal interface (such as
X2, Xn or other inter-base station interfaces) between the source SN and the SN where
the failure occurs, the SN where the failure occurs will directly transmit a handover
report to the source SN, and the specific method is as described in step 303. In a case
that there is no horizontal interface (such as X2, Xn or other inter-base station in-
terfaces) between the source SN and the SN where the failure occurs, the SN where the
failure occurs transmits an uplink radio access network (RAN) configuration transfer
message to the core network entity. The message includes SN change too early or SN
change to wrong cell, and the message also includes a cell identity of the PSCell where
the UE failed at the second node, a cell identity of the PSCell of the source SN, and/or
a cell identity of a cell of the SN suitable for the UE to access. The message also
includes the TAC and PLMN identity of where the cell, PSCell, where the UE failed at
the second node is located, or the TAI of where the cell, PSCell, where the UE failed at
the second node is located, and the TAC and PLMN identity of where the cell, PSCell,
of the source SN is located, or the TAI of where the cell, PSCell, of the source SN is
located, and the TAC and PLMN identity, or the TAI are used for routing in the core
network, for example, the core network entity connected to the SN where the failure
occurs finds the core network entity connected to the source SN. The core network

entity transmits a downlink RAN configuration transfer message to the source SN. The
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message includes the wrong SN change, and the message includes a cell identity of the
PSCell where the UE failed at the second node, a cell identity of the PSCell of the
source SN, and/or a cell identity of the last cell of the SN suitable for the UE to access.

The uplink RAN configuration transfer message and the downlink RAN con-
figuration transfer message may also include one or a combination of the following in-
formation:

SCG failure information;

Node information of the SN;

The node information includes one or a combination of the following information:

Node ID of the node, optionally, including the TAC and PLMN identity, or the TAI
to which the node belongs;

Cell identity of the PSCell of the SN, optionally, including the TAC and PLMN
identity, or the TAI to which the cell belongs;

Type of SN change failure, which may be SN change too late, or SN change too
early, or SN change to wrong cell;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, S-NG-RAN node UE XnAP ID in the Xn message, or
the identity, SgNB UE X2AP ID in the X2 message, and may also be C-RNTI;

Identity allocated for the UE by the source SN in the SN change procedure. The
identity may also be C-RNTI;

Identity allocated for the UE by the MN. The identity may be the identity, M-
NG-RAN node UE XnAP ID in the Xn message, or the identity, MeNB UE X2AP ID
in the X2 message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Cell identity of the PSCell of the source SN of the SN change, optionally, which may
also include the TAC and PLMN identity, or the TAI to which the cell belongs;

Cell identity of the PSCell of a SN where a SCG radio connection failure occurs, op-
tionally, which may also include the TAC and PLMN identity, or the TAI to which the
cell belongs;

Cell identity of a cell of a SN suitable for access after the radio connection failure,
optionally, which may also include the TAC and PLMN identity, or the TAI to which
the cell belongs; and

Time interval between the last SN change procedure and the SCG radio connection
failure;

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE; and

Mobility Information.
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The node that receives the handover report or the node that receives the downlink
RAN configuration transfer message may determine the type of SN change failure
according to the received information and/or saved information such as the information
list of the SNs connected by the UE, and optimize the parameters used for generating a
SN change decision so as to reduce or avoid the reoccurrence of similar errors. The
node receiving the handover report may be the first node or the third node.

FIG. 6 is a flowchart showing a self-optimization method according to an exemplary
embodiment of the present disclosure. As shown in the figure, a first node may be a
MN, and a second node may be a SN that triggered a SN change before a failure
occurred. A detailed description of some steps that may obscure the subject of the
present disclosure is omitted here. The method includes steps:

Step 601 is similar to step 301 and will not be repeated here.

Step 602: The first node determines the cause of the failure, and the cause of the
failure includes SN change too late, SN change too early, or SN change to wrong cell.

According to the information received in step 601 or the UE context information
saved by the first node, if the UE resides in the cell of the second node for a long time
(no SN change has occurred recently), and there is a cell suitable for the UE to access
at another SN for the UE when the failure occurs, it is SN change too late. The cell
suitable for the UE to access at the other SN may be transmitted by the UE to the first
node, or determined by the first node based on the measurement report of the UE, or
may be a cell at another SN configured for the UE decided by the first node. The first
node knows whether there is a recent SN change according to the time interval
between the last SN change procedure and the SCG radio connection failure or
according to the time difference between last transmission of the UE context release to
the source SN and failure indication.

For SN change too late, the first node may know that it or the SN where the failure
occurs should trigger a SN change procedure, but none of them do this, which causes
the UE to fail on the SN, so the second node and the first node are both nodes that
cause problems. The first node may be appropriately self-optimized. The first node
transmits a handover report message to the second node. The handover report may also
be a SCG handover report or other message, the message includes SN change too late,
and the message includes the cell identity of the PSCell where the UE failed at the
second node.

According to the information received by the first node from the UE in the step or the
UE context information saved by the first node, if the SN change has occurred recently
for the UE, the SN where the source cell of the SN change is located is the SN suitable
for the UE to access after the failure, or the source cell of the SN change is a cell of the

SN suitable for the UE to access after the failure, then it is SN change too early. The
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first node knows whether there is a recent SN change according to the time interval
between the last SN change procedure and the SCG radio connection failure or
according to the time difference between last transmission of the UE context release to
the source SN and failure indication. The first node receives the source cell identity of
the last SN change in step 601 or knows the source cell identity of the last SN change
according to the saved UE context. The cell suitable for the UE to access after the
failure may be transmitted by the UE to the first node, or determined by the first node
based on the measurement report of the UE, or may be a cell at another SN configured
for the UE decided by the first node.

For SN change too early, if the SN change before the failure is initiated by the MN,
the first node may be appropriately self-optimized. The first node knows whether the
SN change before the failure was initiated by MN or SN, according to the saved UE
context information. If the SN change before the failure is initiated by the SN, the first
node transmits a handover report message to the second node. The handover report
may also be a SCG handover report or other message, and the message includes SN
change too early, and the message includes a cell identity of the PSCell of the SN
where the SCG radio connection failure occurs and/or a cell identity of the PSCell of
the source SN.

According to the information received by the first node from the UE in the step or the
UE context information saved by the first node, if the SN change has occurred recently
for the UE, the cell of the SN suitable for the UE to access after the failure is neither a
cell of the source SN of the last SN change nor a cell of the SN where the failure
occurs or a cell of the target SN of the SN change, it is SN change to wrong cell. The
first node knows whether there is a recent SN change according to the time interval
between the last SN change procedure and the SCG radio connection failure or
according to the time difference between last transmission of the UE context release to
the source SN and failure indication. The first node receives the source cell identity of
the last SN change in step 601 or knows the source cell identity of the last SN change
according to the saved UE context. The cell suitable for the UE to access after the
failure may be transmitted by the UE to the first node, or determined by the first node
based on the measurement report of the UE, or may be a cell at another SN configured
for the UE decided by the first node.

For SN change to wrong cell, if the SN change before the failure is initiated by the
MN, the first node may be appropriately self-optimized. The first node knows whether
the SN change before the failure was initiated by MN or SN, according to the saved
UE context information. If the SN change before the failure is initiated by the SN, the
first node transmits a handover report message to the second node, i.e., the source SN.

The handover report may also be a SCG handover report or other message, and the
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message includes SN change to wrong cell, and the message includes a cell identity of
the PSCell of the SN where the SCG radio connection failure occurs, a cell identity of
the PSCell of the source SN, and/or a cell identity of a cell of the SN suitable for the
UE to access.

The node receiving the handover report may determine the type of SN change failure
according to the received information and/or saved information such as the information
list of the SNs connected by the UE, and optimize the parameters used for generating a
SN change decision so as to reduce or avoid the recurrence of similar errors. The node
receiving the handover report may be the first node or the third node.

FIG. 7 is a flowchart showing a self-optimization method according to an exemplary
embodiment of the present disclosure. As shown in the figure, a first node may be the
MN, a third node may be a SN where a SCG radio connection failure occurs after the
UE resides for a long time, or a source SN of a SN change procedure, and a second
node may be a SN where the SCG radio connection failure occurs after the SN change
completion, or a target SN during the SN change procedure. A detailed description of
some steps that may obscure the subject of the present disclosure is omitted here. The
method includes steps:

Step 701: The first node configures the third node as the SN of the UE.

In the process in which the first node configures the third node as the SN of the UE,
the first node obtains PSCell information of where the UE is located, from the third
node. The PSCell information includes a PSCell cell identity, and/or a PLMN identity
and a TAC, or a TAI The first node has two methods to obtain the PSCell information
of where the UE is located, from the third node:

A first method: In the secondary node addition request message, the first node may
request the third node to report the information of the PSCell selected by the third node
all the time, for example, the first node always includes an information element,
location information report at the secondary base station in the SN addition request
message, the third node includes location information of the SN in a SN addition
request acknowledge message according to the location information report at the
secondary base station in the message after receiving the SN addition request message,
and the location information on the SN may be a global cell identity and/or the TAC,
or the TAI The first node may actively trigger the third node to report the location in-
formation on the SN.

A second method: each time the third node transmits the SN addition request ac-
knowledge message, the third node includes the location information on the SN in the
message, and the location information on the SN may be a global cell identity. That is,
even if the first node does not request the location information on the SN, the third

node will report the location information of the UE on the SN.
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The first node saves the received location information of the UE at the third node.

By means of the above method, the MN may know the location information of the
UE on the SN for the subsequent self-configuration and self-optimization process all
the time.

The first node may add the information of the third node to the saved information list
of the SNs connected by the UE, as described above.

If there is a subsequent SN change procedure, for example, the SN change from the
third node to the second node. Using the same method as above, the first node may
know the location information of the UE at the second node all the time. The location
information may be the PSCell information of where the UE is located. The PSCell in-
formation includes the PSCell cell identity, and/or the PLMN identity and the TAC, or
the TAI The first node saves the received the location information of the UE at the
second node.

The first node may add the information of the third node to the saved information list
of the SNs connected by the UE that served the UE, with the most recent information
at the top. The information about served UE includes a PSCell identity, a cell type, and
a time period during the UE stays in the cell, as described above.

Step 702: The UE fails on the SN, and the UE transmits secondary cell group (SCG)
failure information to the first node.

The first node determines the cause of the failure, and the specific method is similar
to that in step 602. According to the received SCG failure report and step 701, the first
node already knows information of the SN connected by the UE when the UE failed,
information of the source SN that triggered the last handover, and information of the
cell of the SN suitable for the UE to access after the failure, and thereby the first node
may detect the cause of the failure.

If it is detected that SN handover too late, SN handover too early or SN handover to
wrong cell occurs for the UE at the third node, the first node transmits a handover
report to the third node, the content included in the message and the behavior of the
third node are similar to those described in step 602, and will not be repeated here.

The following process takes the third embodiment as an example, in which the in-
formation required to determine the type of SN change failure is obtained by saving it
as UE context information maintained in network.

The first node transmits a failure indication message to the second node. The failure
indication message may also be a secondary cell group (SCG) failure indication or
other message for transmitting the SCG failure information to the second node. The
second node may be the SN where the SCG radio connection failure occurs. The first
node knows the SN where the SCG radio connection failure occurs according to the in-

formation in the saved UE context.
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The message includes an information report of SCG failure received from the UE.
The message includes information about whether the MN or the SN triggered the last
SN change procedure.

The message may also include one or a combination of the following information:

SCG failure information;

Information of the source SN in the last SN change procedure, including a cell
identity of the PSCell, optionally, which may also include the TAC and PLMN
identity, or the TAI to which the cell belongs;

Information of a SN where a SCG radio connection failure occurs, including a cell
identity of the PSCell, optionally, which may also include the TAC and PLMN
identity, or the TAI to which the cell belongs;

Cell identity of a cell of the SN suitable to be configured for the UE after the SCG
radio connection failure, optionally, which may also include the TAC and PLMN
identity, or the TAI to which the cell belongs;

Time interval between the last SN change procedure and the SCG radio connection
failure;

Identity allocated for the UE by the SN where the SCG radio connection failure
occurs. The identity may be the identity, S-NG-RAN node UE XnAP ID in the Xn
message, or the identity, SgNB UE X2AP ID in the X2 message, and may also be C-
RNTI;

C-RNTT allocated for the UE by the MN. The identity may be the identity, M-
NG-RAN node UE XnAP ID in the Xn message, or the identity, MeNB UE X2AP ID
in the X2 message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE; and

Mobility Information.

The second node determines the cause for the failure, and the cause of the failure
includes SN change too early, SN change too late, or SN change to the wrong cell.

According to the received information, if the UE resides in the cell of the second
node for a long time (no SN change has occurred recently), and there is a suitable cell
at another SN for the UE when the failure occurs, it is SN change too late. The cell
suitable for the UE to access at the other SN may be transmitted by the UE to the first
node and then transmitted by the first node to the second node, or determined by the
second node based on the measurement report of the UE, or may be a cell at another
SN configured for the UE decided by the first node, which is transmitted by the first

node to the second node. The second node knows whether there is a recent SN change
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according to the time interval between the last SN change procedure and the SCG radio
connection failure or according to the time difference between last receipt of RRC re-
configuration completion and failure indication.

For SN change too late, the second node may know that it or the MN should trigger a
SN change procedure, but none of them do this, which causes the UE to fail on the SN,
so the second node and the first node are both nodes that cause problems. The second
node may be appropriately self-optimized. The second node transmits a handover
report message to the first node. The handover report may also be a SCG handover
report or other message, the message includes SN change too late, and the message
includes the cell identity of the PSCell where the UE failed at the second node.

According to the received information, if the SN change has occurred recently for the
UE, the SN where the source cell of the SN change is located is the SN suitable for the
UE to access after the failure, or the source cell of the SN change is the cell of the SN
suitable for the UE to access after the failure, then it is SN change too early. The
second node knows whether there is a recent SN change according to the time interval
between the last SN change procedure and the SCG radio connection failure or
according to the time difference between last receipt of RRC reconfiguration
completion and failure indication. The second node receives the source cell identity of
the SN change from the first node. The cell suitable for the UE to access after the
failure may be transmitted by the UE to the first node and then transmitted by the first
node to the second node, or determined by the second node based on the measurement
report of the UE, or may be a cell at another SN configured for the UE decided by the
first node, which is transmitted by the first node to the second node.

For SN change too early, the second node transmits a handover report message to the
first node for the last SN change triggered by the MN according to the information
about whether the MN or the SN triggered the last SN change, received from the first
node. The handover report may also be a SCG handover report or other message. The
message includes SN change too early, and the message includes the cell identity of
the PSCell where the UE failed at the second node. For the last SN change triggered by
the SN, the second node transmits a handover report message to the third node, i.e., the
source SN. The handover report may also be a SCG handover report or other message,
and the message includes SN change too early, and the message includes the cell
identity of the PSCell where the UE failed at the second node and/or the cell identity of
the PSCell of the source SN.

According to the received information, if the SN change has occurred recently for the
UE, and the cell of the SN suitable for the UE to access after the failure is neither a cell
of the source SN of the last SN change nor a cell of the SN where the failure occurs or

a cell of the target SN of the SN change, it is SN change to wrong cell. The second
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node knows whether there is a recent SN change according to the time interval
between the last SN change procedure and the SCG radio connection failure or
according to the time difference between last receipt of RRC reconfiguration
completion and failure indication. The second node receives the source cell identity of
the SN change from the first node. The cell suitable for the UE to access after the
failure may be transmitted by the UE to the first node and then transmitted by the first
node to the second node, or determined by the second node based on the measurement
report of the UE, or may be a cell at another SN configured for the UE decided by the
first node, which is transmitted by the first node to the second node.

For SN change to wrong cell, the second node transmits a handover report message
to the first node for the last SN change triggered by the MN according to the in-
formation about whether the MN or the SN triggered the last SN change, received from
the first node. The handover report may also be a SCG handover report or other
message. The message includes SN change to wrong cell, and the message includes a
cell identity of the PSCell where the UE failed at the second node, a cell identity of the
PSCell of the source SN, and/or a cell identity of the PSCell on the SN suitable for the
UE to access. For the last SN change triggered by the SN, the second node transmits a
handover report message to the third node, i.e., the source SN. The handover report
may also be a SCG handover report or other message, and the message includes SN
change to wrong cell, and the message includes the cell identity of the PSCell where
the UE failed at the second node, the cell identity of the PSCell of the source SN, and/
or the cell identity of the PSCell on the SN suitable for the UE to access.

The message may also include one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too late, or SN change too
early, or SN change to wrong cell;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, S-NG-RAN node UE XnAP ID in the Xn message, or
the identity, SgNB UE X2AP ID in the X2 message, and may also be C-RNTI;

Identity allocated for the UE by the MN. The identity may be the identity, M-
NG-RAN node UE XnAP ID in the Xn message, or the identity, MeNB UE X2AP ID
in the X2 message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Cell identity of the PSCell of a source SN of the SN change, optionally, which may
include the TAC and PLMN identity, or the TAI to which the cell belongs;

Cell identity of the PSCell of a SN where a SCG radio connection failure occurs, op-
tionally, which may also include the TAC and PLMN identity, or the TAI to which the
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cell belongs;

Cell identity of a cell of a SN suitable for access after the SCG radio connection
failure, optionally, which may include the TAC and PLMN identity, or the TAI to
which the cell belongs;

Time interval between the last SN change procedure and the SCG radio connection
failure; and

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE; and

Mobility Information.

The node receiving the handover report may determine the type of SN change failure
according to the received information and/or saved information such as the information
list of the SNs connected by the UE, and optimize the parameters used for generating a
SN change decision so as to reduce or avoid the recurrence of similar errors. The node
receiving the handover report may be the first node or the third node.

FIG. 8 is a flowchart illustrating a self-optimization method according to an example
embodiment of the present disclosure. As shown in FIG. §, the first node may be an
MN, the second node may be an SN to which the PSCell connected by the UE belongs,
the third node may be an SN to which another PSCell connected by the UE belongs,
and the fourth node may be an SN to which still another PSCell connected by the UE
belongs. The second node, the third node, and the fourth node may all be the same, or
two of the nodes may be the same or different from each other. A detailed description
of some steps that may obscure the subject of the present invention is omitted here.
The method includes steps:

Step 801: The first node configures the second node as the SN of the UE, and the
first node or the second node initiates an SN change procedure to configure the third
node as the SN of the UE.

In the period during which the UE connects to the second node, the PSCell may be
changed from one cell of the second node to another cell of the second node.

When the third node is configured as the SN of the UE, the PSCell of the UE is
changed from a cell of the second node to a cell of the third node.

The second node may use the message between the second node and the first node to
send, to the first node, the list of information of the PSCell connected by the UE
generated by the second node. The list may include information of one or more
PSCells connected by the UE. The information may include at least one of the
following: the identification information of the SN to which the PSCell belongs, the
duration of the UE connecting to the PSCell, the reason for the PSCell being changed,
and the associated MN identification information. The identification information of the
SN may include a PSCell ID, and optionally, may also include the TAC and PLMN
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identity, or the TAI of the Cell, and/or the node ID of the SN. The MN identification
information may be the PCell ID, and optionally, may also include the TAC and
PLMN identity, or the TAI of the Cell, and/or the node ID of the MN.

The message between the second node and the first node may be an Xn message or
an X2 message. The Xn message may be S-Node Modification Request Acknowledge,
or S-Node Modification Required, or S-Node Change Required, or S-Node Release
Request Acknowledge, or S-Node Release Required, or Access and Mobility In-
dication, or a newly defined XN message. The X2 message may be SgNB Modi-
fication Request Acknowledge, or SgNB Modification Required, or SgNB Change
Required, or SgNB Release Request Acknowledge, or SgNB Release Required, or
SeNB Modification Request Acknowledge, or SeNB Modification Required, or SeNB
Change Required, or SeNB Release Request Acknowledge, or SeNB Release
Required, or Handover Report, or RLF Indication, or a newly defined X2 message.

The first node may determine whether the PSCell change is initiated by the first node
or the second node according to the signaling process that occurs when the PSCell is
changed. The first node also saves the result of the determination.

Step 802: The first node or the third node initiates an SN change procedure to
configure the fourth node as the SN of the UE.

In the period during which the UE connects to the third node, the PSCell can be
changed from one cell of the third node to another cell of the third node.

When the fourth node is configured as the SN of the UE, the PSCell of the UE is
changed from one Cell of the third node to one Cell of the fourth node.

In the period during which the UE connects to the fourth node, the PSCell may be
changed from one cell of the fourth node to another cell of the fourth node.

The third node may use the message between the third node and the first node to
send, to the first node, the list of the information of the PSCell connected by the UE
generated by the third node.

The fourth node may use the message between the fourth node and the first node
send, to the first node, the list of the information of the PSCell connected by the UE
generated by the fourth node.

The list may include information of one or more PSCells connected by the UE. The
information may include at least one of the following: the identification information of
the SN to which the PSCell belongs, the duration of the UE connecting to the PSCell,
the reason for the PSCell being changed, and the associated MN identification in-
formation. The identification information of the SN may include a PSCell ID, and op-
tionally, may also include the TAC and PLMN identity, or the TAI of the Cell, and/or
the node ID of the SN. The MN identification information may be the PCell ID, and
optionally, may also include the TAC and PLMN identity, or the TAI of the Cell, and/
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or the node ID of the MN.

The message between the third node and the first node and the message between the
fourth node and the first node may be an Xn message or an X2 message. For the Xn
message or X2 message, refer to the description in step 801.

The first node may determine whether the PSCell change is initiated by the first node
or the third node according to the signaling process that occurs when the PSCell is
changed. The first node also saves the result of the determination.

Step 803: The first node sends, to the second node, a message indicating that SN
change Ping-pong has occurred.

The first node determines that SN Change Ping-pong has occurred according to the
received list of the information of the PSCell connected by the UE. At the same time,
the first node determines whether the SN change procedure from the second node to
the third node is initiated by the first node or the second node, according to the saved
information.

If it is initiated by the second node, the first node sends, to the second node, the de-
termination that SN change Ping-pong occurs, and/or the received list of the in-
formation of the PSCell connected by the UE, using the message between the second
node and the first node. If it is initiated by the first node, the first node may optimize
the parameters used for generating a SN change decision so as to reduce or avoid the
reoccurrence of similar errors.

The message between the second node and the first node may be an Xn message or
an X2 message. The Xn message may be Handover Report, or Access and Mobility In-
dication, or a newly defined Xn message. The X2 message may be Handover Report,
or RLF Indication, or a newly defined X2 message.

The second node may optimize the parameters used for generating a SN change
decision according to the received information so as to reduce or avoid the reoc-
currence of similar errors.

FIG. 9 is a flowchart illustrating a self-optimization method according to an example
embodiment of the present disclosure. As shown in FIG. 9, the first node may be an
MNI, the second node may be an SN2, the third node may be an MN2, the fourth node
may be an SN3, and the fifth node may be an SN4. The second node, the fourth node,
and the fifth node may all be the same, or two of the nodes may be the same or
different from each other. A detailed description of some steps that may obscure the
subject of the present invention is omitted here. The method includes steps:

Step 901: The first node configures the second node as the SN of the UE, and the
first node initiates a handover procedure to the third node, during the handover
procedure, the fourth node is configured as the SN of the UE, and the second node is

released.
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The second node may use the message between the second node and the first node to
send, to the first node, the list of the information of the PSCell connected by the UE
generated by the second node. The list may include information of one or more
PSCells connected by the UE. The information may include at least one of the
following: the identification information of the SN to which the PSCell belongs, the
duration of the UE connecting to the PSCell, the reason for the PSCell being changed,
and the associated MN identification information. The identification information of the
SN may include a PSCell ID, and optionally, may also include the TAC and PLMN
identity, or the TAI of the Cell, and/or the node ID of the SN. The MN identification
information may be the PCell ID, and optionally, may also include the TAC and
PLMN identity, or the TAI of the Cell, and/or the node ID of the MN.

The message between the second node and the first node may be an Xn message or
an X2 message. The Xn message may be S-Node Modification Request Acknowledge,
or S-Node Modification Required, or S-Node Change Required, or S-Node Release
Request Acknowledge, or S-Node Release Required, or a newly defined Xn message.
The X2 message may be SgNB Modification Request Acknowledge, or SgNB Modi-
fication Required, or SgNB Change Required, or SgNB Release Request Ac-
knowledge, or SgNB Release Required, or SeNB Modification Request Acknowledge,
or SeNB Modification Required, or SeNB Change Required, or SeNB Release Request
Acknowledge, or SeNB Release Required, or a newly defined X2 message.

Step 902: The first node may use the message between the third node and the first
node to send, to the third node, the list of the information of the PSCell connected by
the UE received by the first node. The first node may also use the Ng message or the
S1 message to send, to the third node, the list of the information of the PSCell
connected by the UE received by the first node in a manner of forwarding by the core
network node.

The message between the third node and the first node may be an Xn message or an
X2 message. The Xn message may be Access and Mobility Indication, or Handover
Request, or SN Status Transfer, or a newly defined Xn message. The X2 message may
be Handover Request, or SN Status Transfer, or a newly defined X2 message.

The Ng message may be Uplink RAN Configuration Transfer, or Downlink RAN
Configuration Transfer, or a newly defined Ng message. The S1 message may be an
eNB Configuration Transfer, or MME Configuration Transfer, or eNB Direct In-
formation Transfer, or MME Direct Information Transfer, or a newly defined S1
message.

The first node may also send, to the third node, the list of the information of the
PSCell connected by the UE during the handover procedure in step 901. For example,

an Xn message Handover Request or an X2 message Handover Request is used, and
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the Xn message or X2 message carries the list of the information of the PSCell
connected by the UE.

[224] The first node may also use the Ng message or the S1 message to send, to the third
node, the list of the information of the PSCell connected by the UE in a manner of
forwarding by the core network node during the handover procedure in step 901. For
example, Ng messages Handover Required and Handover Request, or S1 messages
Handover Required and Handover Request are used, and the Ng message or S1
message carries the list of the information of the PSCell connected by the UE.

[225] Step 903: The third node or the fourth node initiates an SN change procedure to
configure the fifth node as the SN of the UE.

[226] The fourth node may use the message between the fourth node and the third node to
send, to the first node, the list of the information of the PSCell connected by the UE
generated by the fourth node.

[227] The message between the fourth node and the third node may be an Xn message or
an X2 message. For the Xn message or X2 message, refer to the description in step
901.

[228] The third node determines that SN change Ping-pong has occurred according to the
received list of the information of the PSCell connected by the UE. Since the process
of configuring the fourth node as the SN of the UE in step 901 is initiated by the third
node, the third node may optimize the parameters used for generating a SN change
decision according to the received information so as to reduce or avoid the reoc-
currence of similar errors.

[229] FIG. 10 schematically shows a first embodiment according to the present disclosure.

[230] In this embodiment, whether to initiate a SN change procedure is decided by the MN.
Each of the MN, a SN1 and a SN2 is a gNB. A detailed description of some steps that
may obscure the subject of the present disclosure is omitted here.

[231] Step 1001: The MN configures SN1 as the SN of the UE.

[232] Step 1002: Because the quality of the radio signal of the SN1 changes, and the MN
does not initiate a SN change procedure from the SN1 to other SNs in time, a SCG
radio connection failure occurs for the UE on the SN1. The UE transmits a NR RRC
message, SCGFailureInformation, to the MN. The message includes one or a com-
bination of the following information:

[233] Information of the SN (i.e., the SN1) where a SCG radio connection failure occurs;

[234] Information of the source SN in the last SN change procedure;

[235] Cell identity of a cell of the SN suitable for the UE to access after the SCG failure
reported by the UE, optionally, which may also include the TAC and PLMN identity,
or the TAI to which the cell belongs;

[236] Type of SCG radio connection failure, which may be a radio link failure;
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C-RNTT allocated for the UE by the SN where the SCG radio connection failure
occurs;

C-RNTT allocated for the UE by the MN; and

Measurement report of the UE.

Wherein the information of the SN includes Cell ID of the PSCell, and optionally, it
may also include the TAC and PLMN identity, or the TAI to which the Cell belongs.

Step 1003: The MN may select the SN2 as a SN suitable for the UE to access
according to the cell of the SN suitable for access after the failure reported by the UE
and/or the measurement report of the UE.

If the SCGFailureInformation message only carries the information of the SN where
a SCG radio connection failure occurs, or the information of the source SN in the last
SN change procedure is the same as the information of the SN where the SCG radio
connection failure occurs, and the SN suitable for access is different from the SN
where the SCG radio connection failure occurs and the type of SCG radio connection
failure is the radio link failure, the MN may determine that the type of SN change
failure is SN change too late.

Step 1004: The MN transmits a first message to the SN where the SCG radio
connection failure occurs, i.e., the SN1. The first message may be a Xn message,
Failure Indication, or a newly defined Xn message, SCG Failure Indication.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too late;

One flag indicating that this SN change procedure is decided by the MN;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, S-NG-RAN node UE XnAP ID in the Xn message,
and may also be C-RNTI;

Identity allocated for the UE by the MN. The identity may be the identity, M-
NG-RAN node UE XnAP ID in the Xn message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a radio link failure;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs; and

Information of a SN suitable for access after the radio connection failure.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

If the MN does not transmit the type of SN change failure, or the SN1 ignores the
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type of SN change failure transmitted by the MN, the SN1 may determine the type of
SN change failure as SN change too late by itself by means of the method in step 1003
according to the received information.

Step 1005: The above message indicates that the SN change procedure is decided by
the MN, and thus the SN1 transmits a second message to the MN. The second message
may be a Xn message, Handover Report, or a newly defined Xn message, SCG Change
Report.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too late;

Identity allocated for the UE by the MN in the last message;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure; and

Type of SCG radio connection failure, which may be a radio link failure.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

According to the type of SN change failure determined by the SN1 or the type of SN
change failure determined by the MN itself, the MN may optimize the parameters used
for generating a SN change decision, thereby reducing or avoiding the similar errors.

FIG. 11 schematically shows a second embodiment according to the present
disclosure.

In this embodiment, whether to initiate a SN change procedure is decided by the MN.
Each of the MN, a SN1, a SN2 and a SN3 is a gNB. A detailed description of some
steps that may obscure the subject of the present disclosure is omitted here.

Step 1101: The MN configures the SN of the UE as SN1.

Step 1102: The MN initiates the SN change procedure from the SN1 to the SN2.

Step 1103: A SCG radio connection failure occurs for the UE on the SN2. The UE
transmits a NR RRC message, SCGFailureInformation, to the MN. The message
includes one or a combination of the following information:

Information of the SN (i.e., the SN2) where a SCG radio connection failure occurs;

Information of the source SN (i.e., the SN1) in the last SN change procedure;

Cell identity of a cell of the SN suitable for the UE to access after the SCG failure
reported by the UE, optionally, which may also include the TAC and PLMN identity,
or the TAI to which the cell belongs;
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Time interval between the last SN change procedure and the SCG radio connection
failure;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

C-RNTT allocated for the UE by the SN where the SCG radio connection failure
occurs;

C-RNTT allocated for the UE by the MN; and

Measurement report of the UE.

Wherein the information of the SN includes Cell ID of the PSCell, and optionally, it
may also include the TAC and PLMN identity, or the TAI to which the Cell belongs.

Step 1104: The MN may select SN3 as a SN suitable for the UE to access according
to the cell of the SN suitable for access after the failure reported by the UE and/or the
measurement report of the UE.

The SN3 may be the same as the SN1.

If the type of SCG radio connection failure is the SN change failure, or the time
interval between the last SN change procedure and the SCG radio connection failure is
lower than a preset threshold, and the SN2 is different from the SN1 and the SN3, the
MN may determine that the type of SN change failure is SN change too early or SN
change to wrong cell. If the SN1 is the same as the SN3, the type of SN change failure
is SN change too early; and if the SN1 is different from the SN3, the type of SN
change failure is SN change to wrong cell.

Step 1105: The MN transmits a first message to the SN where the SCG radio
connection failure occurs, that is, the SN2. The first message may be a Xn message,
Failure Indication, or a newly defined Xn message, SCG Failure Indication.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

One flag indicating that this SN change procedure is decided by the MN;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, S-NG-RAN node UE XnAP ID in the Xn message,
and may also be C-RNTI;

Identity allocated for the UE by the MN. The identity may be the identity, M-
NG-RAN node UE XnAP ID in the Xn message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;
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Information of a SN suitable for access after the radio connection failure; and

Time interval between the last SN change procedure and the SCG radio connection
failure.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

If the MN does not transmit the type of SN change failure, or the SN1 ignores the
type of SN change failure transmitted by the MN, the SN1 may determine the type of
SN change failure by itself by means of the method in step 1104 according to the
received information.

Step 1106: The above message indicates that the SN change procedure is decided by
the MN, and thus the SN2 transmits a second message to the MN. The second message
may be a Xn message, Handover Report, or a newly defined Xn message, SCG Change
Report.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

Identity allocated for the UE by the MN in the last message;

Information of the source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure; and

Time interval between the last SN change procedure and the SCG radio connection
failure.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

According to the type of SN change failure determined by the SN1 or the type of SN
change failure determined by the MN itself, the MN may optimize the parameters used
for generating a SN change decision, thereby reducing or even avoiding the similar
erTors.

FIG. 12 schematically shows a third embodiment according to the present disclosure.
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In this embodiment, whether to initiate a SN change procedure is decided by the MN.
The MN is an eNB, and each of a SN1 and a SN2 is an en-gNB. A detailed description
of some steps that may obscure the subject of the present disclosure is omitted here.

Step 1201: The MN configures the SN of the UE as SN1.

Step 1202: Because the quality of the radio signal of the SN1 changes, and the MN
does not initiate a SN change procedure from the SN1 to other SNs in time, a SCG
radio connection failure occurs for the UE on the SN1. The UE transmits an EUTRA
RRC message, SCGFailureInformationNR, to the MN. The message includes one or a
combination of the following information:

Information of the SN (i.e., the SN1) where a SCG radio connection failure occurs;

Information of the source SN in the last SN change procedure;

Cell identity of a cell of the SN suitable for the UE to access after the SCG failure
reported by the UE, optionally, which may also include the TAC and PLMN identity,
or the TAI to which the cell belongs;

Type of SCG radio connection failure, which may be a radio link failure;

C-RNTT allocated for the UE by the SN where the SCG radio connection failure
occurs;

C-RNTT allocated for the UE by the MN; and

Measurement report of the UE.

Wherein the information of the SN includes Cell ID of the PSCell, and optionally, it
may also include the TAC and PLMN identity, or the TAI to which the Cell belongs.

Step 1203: The MN may select the SN2 as a SN suitable for the UE to access
according to the cell of the SN suitable for access after the failure reported by the UE
and/or the measurement report of the UE.

If the SCGFailureInformationNR message only carries the information of the SN
where a SCG radio connection failure occurs, or the information of the source SN in
the last SN change procedure is the same as the information of the SN where the SCG
radio connection failure occurs, and the SN suitable for access is different from the SN
where the SCG radio connection failure occurs and the type of SCG radio connection
failure is the radio link failure, the MN may determine that the type of SN change
failure is SN change too late.

Step 1204: The MN transmits a first message to the SN where the SCG radio
connection failure occurs, i.e., the SN1. The first message may be a X2 message, RLF
Indication, or a newly defined X2 message, SCG Failure Indication.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too late;

One flag indicating that this SN change procedure is decided by the MN;
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Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, SgNB UE X2AP ID in the X2 message, and may also
be C-RNTI;

Identity allocated for the UE by the MN. The identity may be the identity, MeNB UE
X2AP ID in the X2 message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a radio link failure;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs; and

Information of a SN suitable for access after the radio connection failure.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

If the MN does not transmit the type of SN change failure, or the SN1 ignores the
type of SN change failure transmitted by the MN, the SN1 may determine the type of
SN change failure as SN change too late by itself by means of the method in step 1203
according to the received information.

Step 1205: The above message indicates that the SN change procedure is decided by
the MN, and thus the SN1 transmits a second message to the MN. The second message
may be a X2 message, Handover Report, or a newly defined X2 message, SCG Change
Report.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too late;

Identity allocated for the UE by the MN in the last message;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure; and

Type of SCG radio connection failure, which may be a radio link failure.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

According to the type of SN change failure determined by the SN1 or the type of SN
change failure determined by the MN itself, the MN may optimize the parameters used

for generating a SN change decision, thereby reducing or avoiding the similar errors.
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FIG. 13 schematically shows a fourth embodiment according to the present
disclosure.

In this embodiment, whether to initiate a SN change procedure is decided by the MN.
The MN is an eNB, and each of a SN1, a SN2 and a SN3 is an en-gNB. A detailed de-
scription of some steps that may obscure the subject of the present disclosure is
omitted here.

Step 1301: The MN configures the SN of the UE as SN1.

Step 1302: The MN initiates the SN change procedure from the SN1 to the SN2.

Step 1303: A SCG radio connection failure occurs for the UE on the SN2. The UE
transmits an EUTRA RRC message, SCGFailurelnformationNR, to the MN. The
message includes one or a combination of the following information:

Information of the SN (i.e., the SN2) where a SCG radio connection failure occurs;

Information of the source SN (i.e., the SN1) in the last SN change procedure;

Cell identity of a cell of the SN suitable for the UE to access after the SCG failure
reported by the UE, optionally, which may also include the TAC and PLMN identity,
or the TAI to which the cell belongs;

Time interval between the last SN change procedure and the SCG radio connection
failure;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

C-RNTT allocated for the UE by the SN where the SCG radio connection failure
occurs;

C-RNTT allocated for the UE by the MN; and

Measurement report of the UE.

Wherein the information of the SN includes Cell ID of the PSCell, and optionally, it
may also include the TAC and PLMN identity, or the TAI to which the Cell belongs.

Step 1304: The MN may select SN3 as a SN suitable for the UE to access according
to the cell of the SN suitable for access after the failure reported by the UE and/or the
measurement report of the UE.

The SN3 may be the same as the SN1.

If the type of SCG radio connection failure is the SN change failure, or the time
interval between the last SN change procedure and the SCG radio connection failure is
lower than a preset threshold, and the SN2 is different from the SN1 and the SN3, the
MN may determine that the type of SN change failure is SN change too early or SN
change to wrong cell. If the SN1 is the same as the SN3, the type of SN change failure
is SN change too early; and if the SN1 is different from the SN3, the type of SN
change failure is SN change to wrong cell.

Step 1305: The MN transmits a first message to the SN where the SCG radio
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connection failure occurs, that is, the SN1. The first message may be a X2 message,
RLF Indication, or a newly defined X2 message, SCG Failure Indication.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

One flag indicating that this SN change procedure is decided by the MN;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, SgNB UE X2AP ID in the X2 message, and may also
be C-RNTI;

Identity allocated for the UE by the MN. The identity may be the identity, MeNB UE
X2AP ID in the X2 message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure; and

Time interval between the last SN change procedure and the SCG radio connection
failure.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

If the MN does not transmit the type of SN change failure, or the SN1 ignores the
type of SN change failure transmitted by the MN, the SN1 may determine the type of
SN change failure as SN change too late by itself by means of the method in step 1203
according to the received information.

Step 1306: The above message indicates that the SN change procedure is decided by
the MN, and thus the SN1 transmits a second message to the MN. The second message
may be a X2 message, Handover Report, or a newly defined X2 message, SCG Change
Report.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

Identity allocated for the UE by the MN in the last message;

Information of the source SN of the SN change;
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Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure; and

Time interval between the last SN change procedure and the SCG radio connection
failure.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

According to the type of SN change failure determined by the SN1 or the type of SN
change failure determined by the MN itself, the MN may optimize the parameters used
for generating a SN change decision, thereby reducing or even avoiding the similar
erTors.

FIG. 14 schematically shows a fifth embodiment according to the present disclosure.

In this embodiment, whether to initiate a SN change procedure is decided by the MN.
Each of the MN, a SN1 and a SN2 is a gNB. A detailed description of some steps that
may obscure the subject of the present disclosure is omitted here.

Step 1401: The MN configures the SN of the UE as SN1. In a SN addition procedure
of the Xn, the SN1 reports the PSCell ID and its PLMN to the MN. The MN may
determine the Tracking Area Code of the cell according to the information exchanged
between the MN and the SN1 in a Xn Setup procedure.

The MN adds information of the SN1 to the information list of the SNs connected by
the UE in the UE History Information saved by the MN. The information list of the
SNs may include information of one or more SNs connected by the UE. The in-
formation of the SN connected by the UE may be the identification information of the
SN, and/or the duration during the UE is connected to the SN, and/or the reason why
the SN is configured as the SN for the UE, and/or the associated MN identification in-
formation. The identification information of the SN may include the PSCell ID, and
optionally, it may also include the TAC and PLMN identity, or the TAI to which the
Cell belongs, and/or the node ID. The MN identification information may be the PCell
ID and/or a node ID of the MN. Optionally, the MN may save the list as a separate in-
formation instead of adding it to the UE History Information.

Step 1402: Because the quality of the radio signal of the SN1 changes, and the SN1
does not initiate a SN change procedure from the SN1 to other SNs in time, a SCG
radio connection failure occurs for the UE on the SN1. The UE transmits a NR RRC

message, SCGFailureInformation, to the MN. The measurement report of the UE is
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included therein.

Step 1403: The MN may select the SN2 as a SN suitable for the UE to access
according to the measurement report of the UE. As described in step 1401, the MN
adds the information of the SN2 to the information list of the SNs connected by the UE
saved by the MN. Therefore, the MN may know the information of the SN suitable for
access.

The MN knows that the SCG radio connection failure occurred on the last SN
configured for the UE according to SCGFailureInformation, and may also know, from
the saved information list of the SNs connected by the UE, that the SN is the SN 1, and
know Cell ID of the PSCell of the SN 1, and the TAC and PLMN identity, or the TAI
to which the Cell belongs. Therefore, the MN may know the information of SN where
the SCG radio connection failure occurs, the information of the SN should also be the
information of the source SN of the SN change, and the SN suitable for access is
different from the SN where the SCG radio connection failure occurs.

In addition, the MN does not initiate the SN change procedure, nor receives the
signaling of the SN change procedure initiated by the SN, so the MN may determine
that the type of SCG radio connection failure is a radio link failure.

Based on the above information, the MN may determine that the type of SN change
failure is SN change too late.

Step 1404: The MN transmits a first message to the SN where the SCG radio
connection failure occurs, i.e., the SN1. The first message may be a Xn message,
Failure Indication, or a newly defined Xn message, SCG Failure Indication.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too late;

One flag indicating that this SN change procedure is decided by the MN;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, S-NG-RAN node UE XnAP ID in the Xn message;

Identity allocated for the UE by the MN. The identity may be the identity, M-
NG-RAN node UE XnAP ID in the Xn message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a radio link failure;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure; and

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
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information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

The SN1 may also determine the information of the source SN of the SN change,
and/or the information of the SN where the SCG radio connection failure occurs, and/
or the information of the SN suitable for access after the radio connection failure by
itself, according to the received information list of the SNs connected by the UE.

If the MN does not transmit the type of SN change failure, or the SN1 ignores the
type of SN change failure transmitted by the MN, the SN1 may determine the type of
SN change failure as SN change too late by itself by means of the method in step 1403
according to the received information.

The SN1 may determine the MN is different from the SN1 to which the MN is as-
sociated at present according to the associated MN identification information in the in-
formation of the SN1 in the received information list of the SNs connected by the UE,
thereby avoiding the misoperation.

Step 1405: The above message indicates that the SN change procedure is decided by
the MN, and thus the SN1 transmits a second message to the MN. The second message
may be a Xn message, Handover Report, or a newly defined Xn message, SCG Change
Report.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too late;

Identity allocated for the UE by the MN in the last message;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Type of SCG radio connection failure, which may be a radio link failure; and

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

According to the type of SN change failure determined by the SN1 or the type of SN
change failure determined by the MN itself, the MN may optimize the parameters used
for generating a SN change decision, thereby reducing or avoiding the similar errors.

FIG. 15 schematically shows a sixth embodiment according to the present disclosure.
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In this embodiment, whether to initiate a SN change procedure is decided by the MN.
Each of the MN, a SN1, a SN2 and a SN3 is a gNB. A detailed description of some
steps that may obscure the subject of the present disclosure is omitted here.

Step 1501: The MN configures the SN of the UE as SN1. In a SN addition procedure
of the Xn, the SN1 reports the PSCell ID and its PLMN to the MN. The MN may
determine the Tracking Area Code of the cell according to the information exchanged
between the MN and the SN1 in a Xn Setup procedure.

The MN adds information of the SN1 to the information list of the SNs connected by
the UE in the UE History Information saved by the MN. The information list of the
SNs may include information of one or more SNs connected by the UE. The in-
formation of the SN connected by the UE may be the identification information of the
SN, and/or the duration during the UE is connected to the SN, and/or the reason why
the SN is configured as the SN for the UE, and/or the associated MN identification in-
formation. The identification information of the SN may include the PSCell ID, and
optionally, it may also include the TAC and PLMN identity, or the TAI to which the
Cell belongs, and/or the node ID. The MN identification information may be the PCell
ID and/or a node ID of the MN. Optionally, the MN may save the list as a separate in-
formation instead of adding it to the UE History Information.

Step 1502: The MN initiates the SN change procedure from the SN1 to the SN2. As
described in step 1501, the MN adds the information of the SN2 to the information list
of the SNs connected by the UE saved by the MN.

Step 1503: A SCG radio connection failure occurs for the UE on the SN2. The UE
transmits a NR RRC message, SCGFailureInformation, to the MN. The measurement
report of the UE is included therein.

Step 1504: The MN may select SN3 as a SN suitable for the UE to access according
to the measurement report of the UE. As described in step 1401, the MN adds the in-
formation of SN3 to the information list of the SNs connected by the UE saved by the
MN. Therefore, the MN may know the information of the SN suitable for access.

The SN3 may be the same as the SN1.

The MN knows that the SCG radio connection failure occurred on the last SN
configured for the UE according to SCGFailureInformation, and may also know, from
the saved information list of the SNs connected by the UE, that the SN is the SN2, and
know Cell ID of the PSCell of the SN2, and the TAC and PLMN identity, or the TAI
to which the Cell belongs. Therefore, the MN may know the information of SN where
the SCG radio connection failure occurs. In addition, the MN initiates the SN change
procedure, so the SN previously configured for the UE by SN2 is the source SN of the
SN change. The MN may know, from the saved information list of the SNs connected
by the UE, that the SN is the SN1, and know Cell ID of the PSCell of the SN1, and the
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TAC and PLMN identity, or the TAI to which the Cell belongs. Therefore, the MN
may know the information of the source SN of the SN change.

If the MN receives the SCG failure information reported by the UE when the SN
change procedure is not successfully completed, the MN may determine that the type
of SCG radio connection failure is the SN change failure, and if not, the type of SCG
radio connection failure is the radio link failure.

The MN may also calculate the time interval between the last SN change procedure
and the SCG radio connection failure according to the time of the last SN change
procedure and the received SCG failure information transmitted by the UE.

If the type of SCG radio connection failure is the SN change failure, or the time
interval between the last SN change procedure and the SCG radio connection failure is
lower than a preset threshold, and the SN2 is different from the SN1 and the SN3, the
MN may determine that the type of SN change failure is SN change too early or SN
change to wrong cell. If the SN1 is the same as the SN3, the type of SN change failure
is SN change too early; and if the SN1 is different from the SN3, the type of SN
change failure is SN change to wrong cell.

Step 1505: The MN transmits a first message to the SN where the SCG radio
connection failure occurs, that is, the SN1. The first message may be a Xn message,
Failure Indication, or a newly defined Xn message, SCG Failure Indication.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

One flag indicating that this SN change procedure is decided by the MN;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, S-NG-RAN node UE XnAP ID in the Xn message;

Identity allocated for the UE by the MN. The identity may be the identity, M-
NG-RAN node UE XnAP ID in the Xn message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Time interval between the last SN change procedure and the SCG radio connection
failure; and

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
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also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

If the MN does not transmit the type of SN change failure, or the SN1 ignores the
type of SN change failure transmitted by the MN, the SN1 may determine the type of
SN change failure by itself by means of the method in step 1504 according to the
received information.

Step 1506: The above message indicates that the SN change procedure is decided by
the MN, and thus the SN1 transmits a second message to the MN. The second message
may be a Xn message, Handover Report, or a newly defined Xn message, SCG Change
Report.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

Identity allocated for the UE by the MN in the last message;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Time interval between the last SN change procedure and the SCG radio connection
failure; and

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

According to the type of SN change failure determined by the SN1 or the type of SN
change failure determined by the MN itself, the MN may optimize the parameters used
for generating a SN change decision, thereby reducing or avoiding the similar errors.

FIG. 16 schematically shows a seventh embodiment according to the present
disclosure.

In this embodiment, whether to initiate a SN change procedure is decided by the MN.
The MN is an eNB, and each of a SN1 and a SN2 is an en-gNB. A detailed description
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of some steps that may obscure the subject of the present disclosure is omitted here.

Step 1601: The MN configures the SN of the UE as SN1. In a SN addition procedure
of the X2, the SN1 reports the PSCell ID to the MN, while the MN knows the PLMN
used by the SCG. The MN may determine the Tracking Area Code of the cell
according to the information exchanged between the MN and the SN1 in an EN-DC
Setup procedure.

The MN adds information of the SN1 to the information list of the SNs connected by
the UE in the UE History Information saved by the MN. The information list of the
SNs may include information of one or more SNs connected by the UE. The in-
formation of the SN connected by the UE may be the identification information of the
SN, and/or the duration during the UE is connected to the SN, and/or the reason why
the SN is configured as the SN for the UE, and/or the associated MN identification in-
formation. The identification information of the SN may include the PSCell ID, and
optionally, it may also include the TAC and PLMN identity, or the TAI to which the
Cell belongs, and/or the node ID. The MN identification information may be the PCell
ID and/or a node ID of the MN. Optionally, the MN may save the list as a separate in-
formation instead of adding it to the UE History Information.

Step 1602: Because the quality of the radio signal of the SN1 changes, and the MN
does not initiate a SN change procedure from the SN1 to other SNs in time, a SCG
radio connection failure occurs for the UE on the SN1. The UE transmits an EUTRA
RRC message, SCGFailureInformationNR, to the MN. The measurement report of the
UE is included therein.

Step 1603: The MN may select SN2 as a SN suitable for the UE to access according
to the measurement report of the UE. As described in step 1601, the MN adds the in-
formation of SN2 to the information list of the SNs connected by the UE saved by the
MN. Therefore, the MN may know the information of the SN suitable for access.

The MN knows that the SCG radio connection failure occurred on the last SN
configured for the UE according to SCGFailureInformationNR, and may also know,
from the saved information list of the SNs connected by the UE, that the SN is the
SN1, and know Cell ID of the PSCell of the SN1, and the TAC and PLMN identity, or
the TAI to which the Cell belongs. Therefore, the MN may know the information of
SN where the SCG radio connection failure occurs, the information of the SN should
also be the information of the source SN of the SN change, and the SN suitable for
access is different from the SN where the SCG radio connection failure occurs.

In addition, the MN does not initiate the SN change procedure, nor receives the
signaling of the SN change procedure initiated by the SN, so the MN may determine
that the type of SCG radio connection failure is a radio link failure.

Based on the above information, the MN may determine that the type of SN change
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failure is SN change too late.

Step 1604: The MN transmits a first message to the SN where the SCG radio
connection failure occurs, that is, the SN1. The first message may be a X2 message,
RLF Indication, or a newly defined X2 message, SCG Failure Indication.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too late;

One flag indicating that this SN change procedure is decided by the MN;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, SgNB UE X2AP ID in the X2 message;

Identity allocated for the UE by the MN. The identity may be the identity, MeNB UE
X2AP ID in the X2 message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a radio link failure;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure; and

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

The SN1 may also determine the information of the source SN of the SN change,
and/or the information of the SN where the SCG radio connection failure occurs, and/
or the information of the SN suitable for access after the radio connection failure by
itself, according to the received information list of the SNs connected by the UE.

If the MN does not transmit the type of SN change failure, or the SN1 ignores the
type of SN change failure transmitted by the MN, the SN1 may determine the type of
SN change failure as SN change too late by itself by means of the method in step 1603
according to the received information.

Step 1605: The above message indicates that the SN change procedure is decided by
the MN, and thus the SN1 transmits a second message to the MN. The second message
may be a X2 message, Handover Report, or a newly defined X2 message, SCG Change
Report.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too late;
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Identity allocated for the UE by the MN in the last message;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Type of SCG radio connection failure, which may be a radio link failure; and

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

According to the type of SN change failure determined by the SN1 or the type of SN
change failure determined by the MN itself, the MN may optimize the parameters used
for generating a SN change decision, thereby reducing or avoiding the similar errors.

FIG. 17 schematically shows an eighth embodiment according to the present
disclosure.

In this embodiment, whether to initiate a SN change procedure is decided by the MN.
The MN is an eNB, and each of a SN1, a SN2 and a SN3 is an en-gNB. A detailed de-
scription of some steps that may obscure the subject of the present disclosure is
omitted here.

Step 1701: The MN configures the SN of the UE as SN1. In a SN addition procedure
of the X2, the SN1 reports the PSCell ID to the MN, while the MN knows the PLMN
used by the SCG. The MN may determine the Tracking Area Code of the cell
according to the information exchanged between the MN and the SN1 in an EN-DC
Setup procedure.

The MN adds information of the SN1 to the information list of the SNs connected by
the UE in the UE History Information saved by the MN. The information list of the
SNs may include information of one or more SNs connected by the UE. The in-
formation of the SN connected by the UE may be the identification information of the
SN, and/or the duration during the UE is connected to the SN, and/or the reason why
the SN is configured as the SN for the UE, and/or the associated MN identification in-
formation. The identification information of the SN may include the PSCell ID, and
optionally, it may also include the TAC and PLMN identity, or the TAI to which the
Cell belongs, and/or the node ID. The MN identification information may be the PCell
ID and/or a node ID of the MN. Optionally, the MN may save the list as a separate in-
formation instead of adding it to the UE History Information.

Step 1702: The MN initiates the SN change procedure from the SN1 to the SN2. As
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described in step 1701, the MN adds the information of the SN2 to the information list
of the SNs connected by the UE saved by the MN.

Step 1703: A SCG radio connection failure occurs for the UE on the SN2. The UE
transmits an EUTRA RRC message, SCGFailurelnformationNR, to the MN. The mea-
surement report of the UE is included therein.

Step 1704: The MN may select SN3 as a SN suitable for the UE to access according
to the measurement report of the UE. As described in step 1701, the MN adds the in-
formation of SN3 to the information list of the SNs connected by the UE saved by the
MN. Therefore, the MN may know the information of the SN suitable for access.

The SN3 may be the same as the SN1.

The MN knows that the SCG radio connection failure occurred on the last SN
configured for the UE according to SCGFailureInformationNR, and may also know,
from the saved information list of the SNs connected by the UE, that the SN is the
SN2, and know Cell ID of the PSCell of the SN2, and the TAC and PLMN identity, or
the TAI to which the Cell belongs. Therefore, the MN may know the information of
SN where the SCG radio connection failure occurs. In addition, the MN initiates the
SN change procedure, so the SN previously configured for the UE by SN2 is the
source SN of the SN change. The MN may know, from the saved information list of
the SNs connected by the UE, that the SN is the SN1, and know Cell ID of the PSCell
of the SN1, and the TAC and PLMN identity, or the TAI to which the Cell belongs.
Therefore, the MN may know the information of the source SN of the SN change.

If the MN receives the SCG failure information reported by the UE when the SN
change procedure is not successfully completed, the MN may determine that the type
of SCG radio connection failure is the SN change failure, and if not, the type of SCG
radio connection failure is the radio link failure.

The MN may also calculate the time interval between the last SN change procedure
and the SCG radio connection failure according to the time of the last SN change
procedure and the received SCG failure information transmitted by the UE.

If the type of SCG radio connection failure is the SN change failure, or the time
interval between the last SN change procedure and the SCG radio connection failure is
lower than a preset threshold, and the SN2 is different from the SN1 and the SN3, the
MN may determine that the type of SN change failure is SN change too early or SN
change to wrong cell. If the SN1 is the same as the SN3, the type of SN change failure
is SN change too early; and if the SN1 is different from the SN3, the type of SN
change failure is SN change to wrong cell.

Step 1705: The MN transmits a first message to the SN where the SCG radio
connection failure occurs, that is, the SN1. The first message may be a X2 message,

RLF Indication, or a newly defined X2 message, SCG Failure Indication.
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The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

One flag indicating that this SN change procedure is decided by the MN;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, SgNB X2AP ID in the X2 message;

Identity allocated for the UE by the MN. The identity may be the identity, MeNB UE
X2AP ID in the X2 message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure; and

Time interval between the last SN change procedure and the SCG radio connection
failure.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

If the MN does not transmit the type of SN change failure, or the SN1 ignores the
type of SN change failure transmitted by the MN, the SN1 may determine the type of
SN change failure by itself by means of the method in step 1704 according to the
received information.

Step 1706: The above message indicates that the SN change procedure is decided by
the MN, and thus the SN1 transmits a second message to the MN. The second message
may be a X2 message, Handover Report, or a newly defined X2 message, SCG Change
Report.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

Identity allocated for the UE by the MN in the last message;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Type of SCG radio connection failure, which may be a SN change failure or a radio
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link failure;

Time interval between the last SN change procedure and the SCG radio connection
failure; and

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

According to the type of SN change failure determined by the SN1 or the type of SN
change failure determined by the MN itself, the MN may optimize the parameters used
for generating a SN change decision, thereby reducing or avoiding the similar errors.

FIG. 18 schematically shows a ninth embodiment according to the present disclosure.

In this embodiment, whether to initiate a SN change procedure is decided by the SN.
Each of a MN, a SN1 and a SN2 is a gNB. A detailed description of some steps that
may obscure the subject of the present disclosure is omitted here.

Step 1801: The MN transmits an S-NODE Addition Request message to the SN1.

Step 1802: The SN1 transmits an S-NODE Addition Request Acknowledge message
to the MN. The SN1 adds one piece of information, i.e., Mobility Information to the
message. The Mobility Information refers to a digital identity generated by the SN and
associated with configuration parameters in the SN used for deciding the SN change.
The SN may find the configuration parameters in the SN used for deciding the SN
change based on this identity.

Step 1803: Because the quality of the radio signal of the SN1 changes, and the SN1
does not initiate a SN change procedure from the SN1 to other SNs in time, a SCG
radio connection failure occurs for the UE on the SN1. The UE transmits a NR RRC
message, SCGFailureInformation, to the MN. The message includes one or a com-
bination of the following information:

Information of the SN (i.e., the SN1) where a SCG radio connection failure occurs;

Information of the source SN in the last SN change procedure;

Cell identity of a cell of the SN suitable for the UE to access after the SCG failure
reported by the UE, optionally, which may also include the TAC and PLMN identity,
or the TAI to which the cell belongs;

Time interval between the last SN change procedure and the SCG radio connection
failure;

Type of SCG radio connection failure, which may be a radio link failure;

C-RNTT allocated for the UE by the SN where the SCG radio connection failure
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occurs;

C-RNTT allocated for the UE by the source SN in the last SN change procedure;

C-RNTT allocated for the UE by the MN; and

Measurement report of the UE.

Wherein the information of the SN includes Cell ID of the PSCell, and optionally, it
may also include the TAC and PLMN identity, or the TAI to which the Cell belongs.

Step 1804: The MN may select the SN2 as a SN suitable for the UE to access
according to the cell of the SN suitable for access after the failure reported by the UE
and/or the measurement report of the UE.

If the SCGFailureInformation message only carries the information of the SN where
a SCG radio connection failure occurs, or the information of the source SN in the last
SN change procedure is the same as the information of the SN where the SCG radio
connection failure occurs, and the SN suitable for access is different from the SN
where the SCG radio connection failure occurs and the type of SCG radio connection
failure is the radio link failure, the MN may determine that the type of SN change
failure is SN change too late.

Step 1805: The MN transmits a first message to the SN where the SCG radio
connection failure occurs, i.e., the SN1. The first message may be a Xn message,
Failure Indication, or a newly defined Xn message, SCG Failure Indication.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too late;

One flag indicating that this SN change procedure is decided by the SN;

Node information of the SN, including one or a combination of the following in-
formation:

Node ID of the node, optionally, including the TAC and PLMN identity, or the TAI
to which the node belongs;

PSCell ID of the SN, optionally, including the TAC and PLMN identity, or the TAI
to which the cell belongs;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, S-NG-RAN node UE XnAP ID in the Xn message,
and may also be C-RNTI;

Identity allocated for the UE by the MN. The identity may be the identity, M-
NG-RAN node UE XnAP ID in the Xn message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a radio link failure;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

nformation of a SN suitable for access after the radio connection failure; and
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Mobility Information.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

Whether to initiate the SN change procedure is decided by the SN1, and the SN1 may
determine the type of SN change failure by itself according to the received in-
formation, thereby the SN1 may optimize the parameters used for generating a SN
change decision, thereby reducing or avoiding the similar errors.

FIG. 19 schematically shows a tenth embodiment according to the present disclosure.

In this embodiment, whether to initiate a SN change procedure is decided by the SN.
Each of a MN, a SN1, a SN2 and a SN3 is a gNB. A detailed description of some steps
that may obscure the subject of the present disclosure is omitted here.

Step 1901: The MN configures the SN of the UE as SN1.

Step 1902: The SN1 initiates the SN change procedure from the SN1 to the SN2.

In the procedure, the SN1 adds one piece of information, Mobility Information, to the
S-NODE Change Required message. The Mobility Information refers to a digital
identity generated by the SN and associated with configuration parameters in the SN
used for deciding the SN change. The SN may find the configuration parameters in the
SN used for deciding the SN change based on this identity.

Step 1903: A SCG radio connection failure occurs for the UE on the SN2. The UE
transmits a NR RRC message, SCGFailureInformation, to the MN. The message
includes one or a combination of the following information:

Information of the SN (i.e., the SN2) where a SCG radio connection failure occurs;

Information of the source SN (i.e., the SN1) in the last SN change procedure;

Cell identity of a cell of the SN suitable for the UE to access after the SCG failure
reported by the UE, optionally, which may also include the TAC and PLMN identity,
or the TAI to which the cell belongs;

Time interval between the last SN change procedure and the SCG radio connection
failure;

Type of SCG radio connection failure, which may be a radio link failure;

C-RNTT allocated for the UE by the SN where the SCG radio connection failure
occurs;

C-RNTT allocated for the UE by the source SN in the last SN change procedure;

C-RNTT allocated for the UE by the MN; and

Measurement report of the UE.

Wherein the information of the SN includes Cell ID of the PSCell, and optionally, it
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may also include the TAC and PLMN identity, or the TAI to which the Cell belongs.

Step 1904: The MN may select SN3 as a SN suitable for the UE to access according
to the cell of the SN suitable for access after the failure reported by the UE and/or the
measurement report of the UE.

The SN3 may be the same as the SN1.

If the type of SCG radio connection failure is the SN change failure, or the time
interval between the last SN change procedure and the SCG radio connection failure is
lower than a preset threshold, and the SN2 is different from the SN1 and the SN3, the
MN may determine that the type of SN change failure is SN change too early or SN
change to wrong cell. If the SN1 is the same as the SN3, the type of SN change failure
is SN change too early; and if the SN1 is different from the SN3, the type of SN
change failure is SN change to wrong cell.

Step 1905: The MN transmits a first message to the SN where the SCG radio
connection failure occurs, that is, the SN2. The first message may be a Xn message,
Failure Indication, or a newly defined Xn message, SCG Failure Indication.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

One flag indicating that this SN change procedure is decided by the SN;

Node information of the SN (i.e., the SN1), including one or a combination of the
following information:

Node ID of the node, optionally, including the TAC and PLMN identity, or the TAI
to which the node belongs;

PSCell ID of the SN, optionally, including the TAC and PLMN identity, or the TAI
to which the cell belongs;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, S-NG-RAN node UE XnAP ID in the Xn message,
and may also be C-RNTI;

Identity allocated for the UE by the source SN in the last SN change procedure,
which may be C-RNTTI;

Identity allocated for the UE by the MN. The identity may be the identity, M-
NG-RAN node UE XnAP ID in the Xn message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;
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Time interval between the last SN change procedure and the SCG radio connection
failure; and

Mobility Information.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

If the MN does not transmit the type of SN change failure, or the SN2 ignores the
type of SN change failure transmitted by the MN, the SN2 may determine the type of
SN change failure by itself by means of the method in step 1904 according to the
received information.

Step 1906: The above message indicates that the SN change procedure is decided by
the SN1, and thus the SN2 transmits a second message to the SN1. The second
message may be a Xn message, Handover Report, or a newly defined Xn message,
SCG Change Report.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

Identity allocated for the UE by the source SN in the SN change procedure which
may be C-RNTI;

Information of the source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Time interval between the last SN change procedure and the SCG radio connection
failure; and

Mobility Information.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

According to the type of SN change failure determined by the SN2 or the type of SN
change failure determined by the SN1 itself, the SN1 may find and optimize the con-

figuration parameters used for generating a SN change decision according to the
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identity allocated for the UE by the source SN of the SN change procedure, and/or
Mobility Information, thereby reducing or even avoiding the SN change failure later.

FIG. 20 schematically shows an eleventh embodiment according to the present
disclosure.

In this embodiment, whether to initiate a SN change procedure is decided by the SN.
A MN is an eNB, and each of a SN1 and a SN2 is an ng-gNB. A detailed description
of some steps that may obscure the subject of the present disclosure is omitted here.

Step 2001: The MN transmits a SgNB Addition Request message to the SN1.

Step 2002: The SN1 transmits a SgNB Addition Request Acknowledge message to
the MN. The SN1 adds one piece of information, Mobility Information, in this
message. The Mobility Information refers to a digital identity generated by the SN and
associated with configuration parameters in the SN used for deciding the SN change.
The SN may find the configuration parameters in the SN used for deciding the SN
change based on this identity.

Step 2003: Because the quality of the radio signal of the SN1 changes, and the SN1
does not initiate a SN change procedure from the SN1 to other SNs in time, a SCG
radio connection failure occurs for the UE on the SN1. The UE transmits an EUTRA
RRC message, SCGFailureInformationNR, to the MN. The message includes one or a
combination of the following information:

Information of the SN (i.e., the SN1) where a SCG radio connection failure occurs;

Information of the source SN in the last SN change procedure;

Cell identity of a cell of the SN suitable for the UE to access after the SCG failure
reported by the UE, optionally, which may also include the TAC and PLMN identity,
or the TAI to which the cell belongs;

Time interval between the last SN change procedure and the SCG radio connection
failure;

Type of SCG radio connection failure, which may be a radio link failure;

C-RNTT allocated for the UE by the SN where the SCG radio connection failure
occurs;

C-RNTT allocated for the UE by the source SN in the last SN change procedure;

C-RNTT allocated for the UE by the MN; and

Measurement report of the UE.

Wherein the information of the SN includes Cell ID of the PSCell, and optionally, it
may also include the TAC and PLMN identity, or the TAI to which the Cell belongs.

Step 2004: The MN may select the SN2 as a SN suitable for the UE to access
according to the cell of the SN suitable for access after the SCG failure reported by the
UE and/or the measurement report of the UE.

If the SCGFailureInformationNR message only carries the information of the SN
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where a SCG radio connection failure occurs, or the information of the source SN in
the last SN change procedure is the same as the information of the SN where the SCG
radio connection failure occurs, and the SN suitable for access is different from the SN
where the SCG radio connection failure occurs and the type of SCG radio connection
failure is the radio link failure, the MN may determine that the type of SN change
failure is SN change too late.

Step 2005: The MN transmits a first message to the SN where the SCG radio
connection failure occurs, i.e., the SN1. The first message may be a X2 message, RLF
Indication, or a newly defined X2 message, SCG Failure Indication.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too late;

One flag indicating that this SN change procedure is decided by the SN;

Node information of the SN, including one or a combination of the following in-
formation:

Node ID of the node, optionally, including the TAC and PLMN identity, or the TAI
to which the node belongs;

PSCell ID of the SN, optionally, including the TAC and PLMN identity, or the TAI
to which the cell belongs;

Identity allocated for the UE by the SN where the SCG radio connection failure
occurs. The identity may be the identity, SgNB UE X2AP ID in the X2 message, and
may also be C-RNTI;

Identity allocated for the UE by the MN. The identity may be the identity, MgNB UE
X2AP ID in the X2 message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a radio link failure;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure; and

Mobility Information.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

Whether to initiate the SN change procedure is decided by the SN1, and the SN1 may
determine the type of SN change failure by itself according to the received in-
formation, thereby the SN1 may optimize the parameters used for generating a SN

change decision, thereby reducing or avoiding the similar errors.
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FIG. 21 schematically shows a twelfth embodiment according to the present
disclosure.

In this embodiment, whether to initiate a SN change procedure is decided by the SN.
A MN is an eNB, and each of a SN1, a SN2 and a SN3 is an en-gNB. A detailed de-
scription of some steps that may obscure the subject of the present disclosure is
omitted here.

Step 2101: The MN configures the SN of the UE as SN1.

Step 2102: The SN1 initiates the SN change procedure from the SN1 to the SN2.

In the procedure, the SN1 adds one piece of information, Mobility Information, to the
SgNB Change Required message. The Mobility Information refers to a digital identity
generated by the SN and associated with configuration parameters in the SN used for
deciding the SN change. The SN may find the configuration parameters in the SN used
for deciding the SN change based on this identity.

Step 2103: A SCG radio connection failure occurs for the UE on the SN2. The UE
transmits an EUTRA RRC message, SCGFailurelnformationNR, to the MN. The
message includes one or a combination of the following information:

Information of the SN (i.e., the SN2) where a SCG radio connection failure occurs;

Information of the source SN (i.e., the SN1) in the last SN change procedure;

Cell identity of a cell of the SN suitable for the UE to access after the SCG failure
reported by the UE, optionally, which may also include the TAC and PLMN identity,
or the TAI to which the cell belongs;

Time interval between the last SN change procedure and the SCG radio connection
failure;

Type of SCG radio connection failure, which may be a radio link failure;

C-RNTT allocated for the UE by the SN where the SCG radio connection failure
occurs;

C-RNTT allocated for the UE by the source SN in the last SN change procedure;

C-RNTT allocated for the UE by the MN; and

Measurement report of the UE.

Wherein the information of the SN includes Cell ID of the PSCell, and optionally, it
may also include the TAC and PLMN identity, or the TAI to which the Cell belongs.

Step 2104: The MN may select SN3 as a SN suitable for the UE to access according
to the cell of the SN suitable for access after the failure reported by the UE and/or the
measurement report of the UE.

The SN3 may be the same as the SN1.

If the type of SCG radio connection failure is the SN change failure, or the time
interval between the last SN change procedure and the SCG radio connection failure is
lower than a preset threshold, and the SN2 is different from the SN1 and the SN3, the
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MN may determine that the type of SN change failure is SN change too early or SN
change to wrong cell. If the SN1 is the same as the SN3, the type of SN change failure
is SN change too early; and if the SN1 is different from the SN3, the type of SN
change failure is SN change to wrong cell.

Step 2105: The MN transmits a first message to the SN where the SCG radio
connection failure occurs, that is, the SN2. The first message may be a X2 message,
RLF Indication, or a newly defined X2 message, SCG Failure Indication.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

One flag indicating that this SN change procedure is decided by the SN;

Node information of the SN (i.e., the SN1), including one or a combination of the
following information:

Node ID of the node, optionally, including the TAC and PLMN identity, or the TAI
to which the node belongs;

PSCell ID of the SN, optionally, including the TAC and PLMN identity, or the TAI
to which the cell belongs;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, SgNB UE X2AP ID in the X2 message, and may also
be C-RNTI;

Identity allocated for the UE by the source SN in the last SN change procedure,
which may be C-RNTTI;

Identity allocated for the UE by the MN. The identity may be the identity, MeNB UE
X2AP ID in the X2 message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Time interval between the last SN change procedure and the SCG radio connection
failure; and

Mobility Information.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.
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If the MN does not transmit the type of SN change failure, or the SN2 ignores the
type of SN change failure transmitted by the MN, the SN2 may determine the type of
SN change failure by itself by means of the method in step 2104 according to the
received information.

Step 2106: The above message indicates that the SN change procedure is decided by
the SN1, and thus the SN2 transmits a second message to the SN1. The second
message may be a X2 message, Handover Report, or a newly defined X2 message,
SCG Change Report.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

Identity allocated for the UE by the source SN in the SN change procedure which
may be C-RNTI;

Information of the source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Time interval between the last SN change procedure and the SCG radio connection
failure; and

Mobility Information.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

According to the type of SN change failure determined by the SN2 or the type of SN
change failure determined by the SN1 itself, the SN1 may find and optimize the con-
figuration parameters used for generating a SN change decision according to the
identity allocated for the UE by the source SN of the SN change procedure, and/or
Mobility Information, thereby reducing or even avoiding the SN change failure later.

FIG. 22 schematically shows a thirteenth embodiment according to the present
disclosure.

In this embodiment, whether to initiate a SN change procedure is decided by the SN.
Each of a MN, a SN1 and a SN2 is a gNB. A detailed description of some steps that
may obscure the subject of the present disclosure is omitted here.

Step 2201: The MN transmits an S-Node Addition Request message to the SN1.
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Step 2202: The SN1 transmits an S-Node Addition Request Acknowledge message
to the MN. The SN1 adds one piece of information, i.e., Mobility Information to the
message. The Mobility Information refers to a digital identity generated by the SN and
associated with configuration parameters in the SN used for deciding the SN change.
The SN may find the configuration parameters in the SN used for deciding the SN
change based on this identity. In addition, the SN1 reports the PSCell ID and its PLMN
to the MN. The MN may determine the Tracking Area Code of the cell according to
the information exchanged between the MN and the SN1 in a Xn Setup procedure.

The MN adds information of the SN1 to the information list of the SNs connected by
the UE in the UE History Information saved by the MN. The information list of the
SNs may include information of one or more SNs connected by the UE. The in-
formation of the SN connected by the UE may be the identification information of the
SN, and/or the duration during the UE is connected to the SN, and/or the reason why
the SN is configured as the SN for the UE, and/or the associated MN identification in-
formation. The identification information of the SN may include the PSCell ID, and
optionally, it may also include the TAC and PLMN identity, or the TAI to which the
Cell belongs, and/or the node ID. The MN identification information may be the PCell
ID and/or a node ID of the MN. Optionally, the MN may save the list as a separate in-
formation instead of adding it to the UE History Information.

Step 2203: Because the quality of the radio signal of the SN1 changes, and the SN1
does not initiate a SN change procedure from the SN1 to other SNs in time, a SCG
radio connection failure occurs for the UE on the SN1. The UE transmits a NR RRC
message, SCGFailureInformation, to the MN. The measurement report of the UE is
included therein.

Step 2204: The MN may select the SN2 as a SN suitable for the UE to access
according to the measurement report of the UE. As described in step 2201, the MN
adds the information of the SN2 to the information list of the SNs connected by the UE
saved by the MN. Therefore, the MN may know the information of the SN suitable for
access.

The MN knows that the SCG radio connection failure occurred on the last SN
configured for the UE according to SCGFailureInformation, and may also know, from
the saved information list of the SNs connected by the UE, that the SN is the SN 1, and
know Cell ID of the PSCell of the SN 1, and the TAC and PLMN identity, or the TAI
to which the Cell belongs. Therefore, the MN may know the information of SN where
the SCG radio connection failure occurs, the information of the SN should also be the
information of the source SN of the SN change, and the SN suitable for access is
different from the SN where the SCG radio connection failure occurs.

In addition, the MN does not initiate the SN change procedure, nor receives the
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signaling of the SN change procedure initiated by the SN, so the MN may determine
that the type of SCG radio connection failure is a radio link failure.

[722] Based on the above information, the MN may determine that the type of SN change
failure is SN change too late.

[723] Step 2205: The MN transmits a first message to the SN where the SCG radio
connection failure occurs, i.e., the SN1. The first message may be a Xn message,

Failure Indication, or a newly defined Xn message, SCG Failure Indication.

[724] The message includes one or a combination of the following information:

[725] SCG failure information;

[726] Type of SN change failure, which may be SN change too late;

[727] One flag indicating that this SN change procedure is decided by the SN;

[728] Node information of the SN (i.e., the SN1), including one or a combination of the

following information:

[729] Node ID of the node, optionally, including the TAC and PLMN identity, or the TAI
to which the node belongs;

[730] PSCell ID of the SN, optionally, including the TAC and PLMN identity, or the TAI
to which the cell belongs;

[731] Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, SgNB UE X2AP ID in the X2 message, and may also
be C-RNTI;

[732] Identity allocated for the UE by the MN. The identity may be the identity, MgNB UE
X2AP ID in the Xn message, and may also be C-RNTI;

[733] Type of SCG radio connection failure, which may be a radio link failure;
[734] Information of a source SN of the SN change;

[735] Information of a SN where a SCG radio connection failure occurs;

[736] Information of a SN suitable for access after the radio connection failure;
[737] Mobility Information; and

[738] Information list of the SNs connected by the UE, or UE History Information

including the information list of the SNs connected by the UE.

[739] Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

[740] The SN1 may also determine the information of the source SN of the SN change,
and/or the information of the SN where the SCG radio connection failure occurs, and/
or the information of the SN suitable for access after the radio connection failure by

itself, according to the received information list of the SNs connected by the UE.
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If the MN does not transmit the type of SN change failure, or the SN1 ignores the
type of SN change failure transmitted by the MN, the SN1 may determine the type of
SN change failure as SN change too late by itself by means of the method in step 2203
according to the received information.

Whether to initiate the SN change procedure is decided by the SN1, and the SN1 may
determine the type of SN change failure by itself according to the received in-
formation, thereby the SN1 may optimize the parameters used for generating a SN
change decision, thereby reducing or avoiding the similar errors.

FIG. 23 schematically shows a fourteenth embodiment according to the present
disclosure.

In this embodiment, whether to initiate a SN change procedure is decided by the SN.
Each of a MN, a SN1, a SN2 and a SN3 is a gNB. A detailed description of some steps
that may obscure the subject of the present disclosure is omitted here.

Step 2301: The MN configures the SN of the UE as SN1. In a SN addition procedure
of the Xn, the SN1 reports the PSCell ID and its PLMN to the MN. The MN may
determine the Tracking Area Code of the cell according to the information exchanged
between the MN and the SN1 in an EN-DC Setup procedure.

The MN adds information of the SN1 to the information list of the SNs connected by
the UE in the UE History Information saved by the MN. The information list of the
SNs may include information of one or more SNs connected by the UE. The in-
formation of the SN connected by the UE may be the identification information of the
SN, and/or the duration during the UE is connected to the SN, and/or the reason why
the SN is configured as the SN for the UE, and/or the associated MN identification in-
formation. The identification information of the SN may include the PSCell ID, and
optionally, it may also include the TAC and PLMN identity, or the TAI to which the
Cell belongs, and/or the node ID. The MN identification information may be the PCell
ID and/or a node ID of the MN. Optionally, the MN may save the list as a separate in-
formation instead of adding it to the UE History Information.

Step 2302: The SN1 initiates the SN change procedure from the SN1 to the SN2. As
described in step 2301, the MN adds the information of the SN2 to the information list
of the SNs connected by the UE saved by the MN.

In the procedure, the SN1 adds one piece of information, Mobility Information, to the
SgNB Change Required message. The Mobility Information refers to a digital identity
generated by the SN and associated with configuration parameters in the SN used for
deciding the SN change. The SN may find the configuration parameters in the SN used
for deciding the SN change based on this identity.

Step 2303: A SCG radio connection failure occurs for the UE on the SN2. The UE

transmits a NR RRC message, SCGFailureInformation, to the MN. The measurement
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report of the UE is included therein.

Step 2304: The MN may select SN3 as a SN suitable for the UE to access according
to the measurement report of the UE. As described in step 2301, the MN adds the in-
formation of SN3 to the information list of the SNs connected by the UE saved by the
MN. Therefore, the MN may know the information of the SN suitable for access.

The SN3 may be the same as the SN1.

The MN knows that the SCG radio connection failure occurred on the last SN
configured for the UE according to SCGFailureInformation, and may also know, from
the saved information list of the SNs connected by the UE, that the SN is the SN2, and
know Cell ID of the PSCell of the SN2, and the TAC and PLMN identity, or the TAI
to which the Cell belongs. Therefore, the MN may know the information of SN where
the SCG radio connection failure occurs. In addition, the MN initiates the SN change
procedure, so the SN previously configured for the UE by SN2 is the source SN of the
SN change. The MN may know, from the saved information list of the SNs connected
by the UE, that the SN is the SN1, and know Cell ID of the PSCell of the SN1, and the
TAC and PLMN identity, or the TAI to which the Cell belongs. Therefore, the MN
may know the information of the source SN of the SN change.

If the MN receives the SCG failure information reported by the UE when the SN
change procedure is not successfully completed, the MN may determine that the type
of SCG radio connection failure is the SN change failure, and if not, the type of SCG
radio connection failure is the radio link failure.

The MN may also calculate the time interval between the last SN change procedure
and the SCG radio connection failure according to the time of the last SN change
procedure and the received SCG failure information transmitted by the UE.

If the type of SCG radio connection failure is the SN change failure, or the time
interval between the last SN change procedure and the SCG radio connection failure is
lower than a preset threshold, and the SN2 is different from the SN1 and the SN3, the
MN may determine that the type of SN change failure is SN change too early or SN
change to wrong cell. If the SN1 is the same as the SN3, the type of SN change failure
is SN change too early; and if the SN1 is different from the SN3, the type of SN
change failure is SN change to wrong cell.

Step 2305: The MN transmits a first message to the SN where the SCG radio
connection failure occurs, that is, the SN2. The first message may be a Xn message,
Failure Indication, or a newly defined Xn message, SCG Failure Indication.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to

wrong cell;
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One flag indicating that this SN change procedure is decided by the SN;

Node information of the SN (i.e., the SN1), including one or a combination of the
following information:

Node ID of the node, optionally, including the TAC and PLMN identity, or the TAI
to which the node belongs;

PSCell ID of the SN, optionally, including the TAC and PLMN identity, or the TAI
to which the cell belongs;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, S-NG-RAN node UE XnAP ID in the Xn message;

Identity allocated for the UE by the MN. The identity may be the identity, M-
NG-RAN node UE XnAP ID in the Xn message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Time interval between the last SN change procedure and the SCG radio connection
failure;

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE; and

Mobility Information.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

If the MN does not transmit the type of SN change failure, or the SN2 ignores the
type of SN change failure transmitted by the MN, the SN2 may determine the type of
SN change failure by itself by means of the method in step 2304 according to the
received information.

Step 2306: The above message indicates that the SN change procedure is decided by
the SN1, and thus the SN2 transmits a second message to the SN1. The second
message may be a Xn message, Handover Report, or a newly defined Xn message,
SCG Change Report.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to

wrong cell;
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Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Time interval between the last SN change procedure and the SCG radio connection
failure;

Mobility Information; and

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

The SN1 may also determine the information of the source SN of the SN change,
and/or the information of the SN where the SCG radio connection failure occurs, and/
or the information of the SN suitable for access after the radio connection failure by
itself, according to the received information list of the SNs connected by the UE.

If the SN2 does not transmit the type of SN change failure, or the SN1 ignores the
type of SN change failure transmitted by the SN2, the SN1 may determine the type of
SN change failure by itself by means of the method in step 2304 according to the
received information.

According to the type of SN change failure determined by the SN2 or the type of SN
change failure determined by the SN1 itself, the SN1 may find and optimize the con-
figuration parameters used for generating a SN change decision according to the
identity allocated for the UE by the source SN of the SN change procedure, and/or
Mobility Information, thereby reducing or even avoiding the SN change failure later.

FIG. 24 schematically shows a fifteenth embodiment according to the present
disclosure;

In this embodiment, whether to initiate a SN change procedure is decided by the SN.
A MN is an eNB, and each of a SN1 and a SN2 is an en-gNB. A detailed description of
some steps that may obscure the subject of the present disclosure is omitted here.

Step 2401: The MN transmits a SgNB Addition Request message to the SN1.

Step 2402: The SN1 transmits a SgNB Addition Request Acknowledge message to
the MN. The SN1 adds one piece of information, Mobility Information, in this
message. The Mobility Information refers to a digital identity generated by the SN and

associated with configuration parameters in the SN used for deciding the SN change.
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The SN may find the configuration parameters in the SN used for deciding the SN
change based on this identity. The SN1 reports the PSCell ID to the MN, while the MN
knows the PLMN used by the SCG. The MN may determine the Tracking Area Code
of the cell according to the information exchanged between the MN and the SN1 in an
EN-DC Setup procedure.

The MN adds information of the SN1 to the information list of the SNs connected by
the UE in the UE History Information saved by the MN. The information list of the
SNs may include information of one or more SNs connected by the UE. The in-
formation of the SN connected by the UE may be the identification information of the
SN, and/or the duration during the UE is connected to the SN, and/or the reason why
the SN is configured as the SN for the UE, and/or the associated MN identification in-
formation. The identification information of the SN may include the PSCell ID, and
optionally, it may also include the TAC and PLMN identity, or the TAI to which the
Cell belongs, and/or the node ID. The MN identification information may be the PCell
ID and/or a node ID of the MN. Optionally, the MN may save the list as a separate in-
formation instead of adding it to the UE History Information.

Step 2403: Because the quality of the radio signal of the SN1 changes, and the SN1
does not initiate a SN change procedure from the SN1 to other SNs in time, a SCG
radio connection failure occurs for the UE on the SN1. The UE transmits an EUTRA
RRC message, SCGFailureInformationNR, to the MN. The measurement report of the
UE is included therein.

Step 2404: The MN may select the SN2 as a SN suitable for the UE to access
according to the measurement report of the UE. As described in step 2401, the MN
adds the information of the SN2 to the information list of the SNs connected by the UE
saved by the MN. Therefore, the MN may know the information of the SN suitable for
access.

The MN knows that the SCG radio connection failure occurred on the last SN
configured for the UE according to SCGFailureInformationNR, and may also know,
from the saved information list of the SNs connected by the UE, that the SN is the
SN1, and know Cell ID of the PSCell of the SN1, and the TAC and PLMN identity, or
the TAI to which the Cell belongs. Therefore, the MN may know the information of
SN where the SCG radio connection failure occurs, the information of the SN should
also be the information of the source SN of the SN change, and the SN suitable for
access is different from the SN where the SCG radio connection failure occurs.

In addition, the MN does not initiate the SN change procedure, nor receives the
signaling of the SN change procedure initiated by the SN, so the MN may determine
that the type of SCG radio connection failure is a radio link failure.

Based on the above information, the MN may determine that the type of SN change
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failure is SN change too late.

Step 2405: The MN transmits a first message to the SN where the SCG radio
connection failure occurs, i.e., the SN1. The first message may be a X2 message, RLF,
or a newly defined X2 message, SCG Failure Indication.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too late;

One flag indicating that this SN change procedure is decided by the SN;

Node information of the SN (i.e., the SN1), including one or a combination of the
following information:

Node ID of the node, optionally, including the TAC and PLMN identity, or the TAI
to which the node belongs;

PSCell ID of the SN, optionally, including the TAC and PLMN identity, or the TAI
to which the cell belongs;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, SgNB UE X2AP ID in the X2 message, and may also
be C-RNTI;

Identity allocated for the UE by the MN. The identity may be the identity, MgNB UE
X2AP ID in the X2 message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a radio link failure;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Mobility Information; and

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

The SN1 may also determine the information of the source SN of the SN change,
and/or the information of the SN where the SCG radio connection failure occurs, and/
or the information of the SN suitable for access after the radio connection failure by
itself, according to the received information list of the SNs connected by the UE.

If the MN does not transmit the type of SN change failure, or the SN1 ignores the
type of SN change failure transmitted by the MN, the SN1 may determine the type of
SN change failure by itself by means of the method in step 2403 according to the
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received information.

Whether to initiate the SN change procedure is decided by the SN1, and the SN1 may
determine the type of SN change failure by itself according to the received in-
formation, thereby the SN1 may optimize the parameters used for generating a SN
change decision, thereby reducing or avoiding the similar errors.

FIG. 25 schematically shows a sixteenth embodiment according to the present
disclosure.

In this embodiment, whether to initiate a SN change procedure is decided by the SN.
A MN is an eNB, and each of a SN1, a SN2 and a SN3 is an en-gNB. A detailed de-
scription of some steps that may obscure the subject of the present disclosure is
omitted here.

Step 2501: The MN configures the SN of the UE as SN1. In a SN addition procedure
of the X2, the SN1 reports the PSCell ID to the MN, while the MN knows the PLMN
used by the SCG. The MN may determine the Tracking Area Code of the cell
according to the information exchanged between the MN and the SN1 in an EN-DC
Setup procedure.

The MN adds information of the SN1 to the information list of the SNs connected by
the UE in the UE History Information saved by the MN. The information list of the
SNs may include information of one or more SNs connected by the UE. The in-
formation of the SN connected by the UE may be the identification information of the
SN, and/or the duration during the UE is connected to the SN, and/or the reason why
the SN is configured as the SN for the UE, and/or the associated MN identification in-
formation. The identification information of the SN may include the PSCell ID, and
optionally, it may also include the TAC and PLMN identity, or the TAI to which the
Cell belongs, and/or the node ID. The MN identification information may be the PCell
ID and/or a node ID of the MN. Optionally, the MN may save the list as a separate in-
formation instead of adding it to the UE History Information.

Step 2502: The SN1 initiates the SN change procedure from the SN1 to the SN2. As
described in step 2501, the MN adds the information of the SN2 to the information list
of the SNs connected by the UE saved by the MN.

In the procedure, the SN1 adds one piece of information, Mobility Information, to the
SgNB Change Required message. The Mobility Information refers to a digital identity
generated by the SN and associated with configuration parameters in the SN used for
deciding the SN change. The SN may find the configuration parameters in the SN used
for deciding the SN change based on this identity.

Step 2503: A SCG radio connection failure occurs for the UE on the SN2. The UE
transmits an EUTRA RRC message, SCGFailurelnformationNR, to the MN. The mea-

surement report of the UE is included therein.
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Step 2504: The MN may select SN3 as a SN suitable for the UE to access according
to the measurement report of the UE. As described in step 2501, the MN adds the in-
formation of SN3 to the information list of the SNs connected by the UE saved by the
MN. Therefore, the MN may know the information of the SN suitable for access.

The SN3 may be the same as the SN1.

The MN knows that the SCG radio connection failure occurred on the last SN
configured for the UE according to SCGFailureInformationNR, and may also know,
from the saved information list of the SNs connected by the UE, that the SN is the
SN2, and know Cell ID of the PSCell of the SN2, and the TAC and PLMN identity, or
the TAI to which the Cell belongs. Therefore, the MN may know the information of
SN where the SCG radio connection failure occurs. In addition, the MN initiates the
SN change procedure, so the SN previously configured for the UE by SN2 is the
source SN of the SN change. The MN may know, from the saved information list of
the SNs connected by the UE, that the SN is the SN1, and know Cell ID of the PSCell
of the SN1, and the TAC and PLMN identity, or the TAI to which the Cell belongs.
Therefore, the MN may know the information of the source SN of the SN change.

If the MN receives the SCG failure information reported by the UE when the SN
change procedure is not successfully completed, the MN may determine that the type
of SCG radio connection failure is the SN change failure, and if not, the type of SCG
radio connection failure is the radio link failure.

The MN may also calculate the time interval between the last SN change procedure
and the SCG radio connection failure according to the time of the last SN change
procedure and the received SCG failure information transmitted by the UE.

If the type of SCG radio connection failure is the SN change failure, or the time
interval between the last SN change procedure and the SCG radio connection failure is
lower than a preset threshold, and the SN2 is different from the SN1 and the SN3, the
MN may determine that the type of SN change failure is SN change too early or SN
change to wrong cell. If the SN1 is the same as the SN3, the type of SN change failure
is SN change too early; and if the SN1 is different from the SN3, the type of SN
change failure is SN change to wrong cell.

Step 2505: The MN transmits a first message to the SN where the SCG radio
connection failure occurs, that is, the SN2. The first message may be a X2 message,
RLF Indication, or a newly defined X2 message, SCG Failure Indication.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

One flag indicating that this SN change procedure is decided by the SN;
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Node information of the SN (i.e., the SN1), including one or a combination of the
following information:

Node ID of the node, optionally, including the TAC and PLMN identity, or the TAI
to which the node belongs;

PSCell ID of the SN, optionally, including the TAC and PLMN identity, or the TAI
to which the cell belongs;

Identity allocated for the UE by the SN where a SCG radio connection failure occurs.
The identity may be the identity, SgNB X2AP ID in the X2 message;

Identity allocated for the UE by the MN. The identity may be the identity, MeNB UE
X2AP ID in the X2 message, and may also be C-RNTI;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Time interval between the last SN change procedure and the SCG radio connection
failure;

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE; and

Mobility Information.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

If the MN does not transmit the type of SN change failure, or the SN2 ignores the
type of SN change failure transmitted by the MN, the SN2 may determine the type of
SN change failure by itself by means of the method in step 2504 according to the
received information.

Step 2506: The above message indicates that the SN change procedure is decided by
the SN1, and thus the SN2 transmits a second message to the SN1. The second
message may be a X2 message, Handover Report, or a newly defined X2 message,
SCG Change Report.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

Information of a source SN of the SN change;
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Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Time interval between the last SN change procedure and the SCG radio connection
failure;

Mobility Information; and

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs.

The SN1 may also determine the information of the source SN of the SN change,
and/or the information of the SN where the SCG radio connection failure occurs, and/
or the information of the SN suitable for access after the radio connection failure by
itself, according to the received information list of the SNs connected by the UE.

If the SN2 does not transmit the type of SN change failure, or the SN1 ignores the
type of SN change failure transmitted by the SN2, the SN1 may determine the type of
SN change failure by itself by means of the method in step 2504 according to the
received information.

According to the type of SN change failure determined by the SN2 or the type of SN
change failure determined by the SN1 itself, the SN1 may find and optimize the con-
figuration parameters used for generating a SN change decision according to the
identity allocated for the UE by the source SN of the SN change procedure, and/or
Mobility Information, thereby reducing or even avoiding the SN change failure later.

FIG. 26 schematically shows another implementation of the tenth embodiment of
FIG. 19.

In this embodiment, whether to initiate a SN change procedure is decided by the SN.
Each of a MN, a SN1, a SN2 and a SN3 is a gNB. A detailed description of some steps
that may obscure the subject of the present disclosure is omitted here.

Steps 2601-2605 are similar to steps 1901-1905.

Step 2606: The SN2 transmits a second message to the MN.

The above message indicates that a SN change procedure is decided by the SN1, and
the SN2 may transmit the second message to the MN, which in turn forwards it to the
SNI1. The second message may be a Xn message, Handover Report, or a newly defined

Xn message, SCG Change Report.
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The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

Identity allocated for the UE by the source SN in the SN change procedure. The
identity may be C-RNTI;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Time interval between the last SN change procedure and the SCG radio connection
failure; and

Mobility Information.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs. Optionally, the information of the source SN of the SN change
may also include a node ID of the node, and optionally, the TAC and PLMN identity,
or the TAI to which the node belongs.

Step 2607: The MN determines that the received message should be forwarded to the
SN1, according to the information of the source SN of the SN change. The MN
transmits a third message to the SN1 to forward the content in the second message to
the SN1. The second message may be a Xn message, Handover Report, or a newly
defined Xn message, SCG Change Report.

The MN may modify the type of SN change failure according to its own deter-
mination.

The SN1 may receive the type of SN change failure determined in the third message
or the type of SN change failure determined by the SN1 itself, and the SN1 may find
and optimize the configuration parameters used for generating a SN change decision
according to the identity allocated for the UE by the source SN in the SN change
procedure and/or Mobility Information, thereby reducing or even avoiding the SN
change failure later.

FIG. 27 schematically shows another implementation of the tenth embodiment of
FIG. 19.

In this embodiment, whether to initiate a SN change procedure is decided by the SN.
Each of a MN, a SN1, a SN2 and a SN3 is a gNB. There is no Xn interface between
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the SN1 and the SN2, and the SN1 and the SN2 are connected to the CN. A detailed
description of some steps that may obscure the subject of the present disclosure is
omitted here.

Steps 2701-2705 are similar to steps 1901-1905.

Step 2706: The SN2 transmits a second message to the CN.

The above message indicates that a SN change procedure is decided by the SN1, and
the SN2 may transmit the second message to the CN, which in turn forwards it to the
SNI1. The second message may be an Ng message, Uplink RAN Configuration
Transfer, or a newly defined Ng message.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

Identity allocated for the UE by the source SN in the SN change procedure. The
identity may be C-RNTI;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Time interval between the last SN change procedure and the SCG radio connection
failure; and

Mobility Information.

Wherein the information of the SN is Cell ID of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell ID of a cell which belongs to
the SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs. Optionally, the information of the source SN of the SN change
may also include a node ID of the node, and optionally, the TAC and PLMN identity,
or the TAI to which the node belongs.

Step 2707: The CN may determine the address of SN1 according to the node ID or
PSCell ID, and the TAC and PLMN identity, or the TAI in the information of the
source SN of the SN change. The CN transmits a third message to the SN1 to forward
the content in the second message to the SN1. The third message may be an Ng
message, Downlink RAN Configuration Transfer, or a newly defined Ng message.

According to the type of SN change failure determined by the SN2 or the type of SN
change failure determined by the SN1 itself, the SN1 may find and optimize the con-

figuration parameters used for generating a SN change decision according to the
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identity allocated for the UE by the source SN in the SN change procedure and/or
Mobility Information, thereby reducing or even avoiding the SN change failure later.

FIG. 28 schematically shows another implementation of the sixteenth embodiment of
FIG. 25.

In this embodiment, whether to initiate a SN change procedure is decided by the SN.
Each of a MN, a SN1, a SN2 and a SN3 is a gNB. There is no Xn interface between
the SN1 and the SN2, and the SN1 and the SN2 are connected to the CN. A detailed
description of some steps that may obscure the subject of the present disclosure is
omitted here.

Steps 2801-2805 are similar to steps 2501-2505.

Step 2806: The SN2 transmits a second message to the CN.

The above message indicates that a SN change procedure is decided by the SN1, and
the SN2 may transmit the second message to the CN, which in turn forwards it to the
SNI1. The second message may be an Ng message, Uplink RAN Configuration
Transfer, or a newly defined Ng message.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Time interval between the last SN change procedure and the SCG radio connection
failure;

Mobility Information; and

Information list of the SNs connected by the UE, or UE History Information
including the information list of the SNs connected by the UE.

Wherein the information of the SN is Cell 1d of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for access includes Cell Id of a cell which belongs to the
SN, and optionally, it may also include the TAC and PLMN identity, or the TAI to
which the Cell belongs. Optionally, the information of the source SN of the SN change
may also include a node ID of the node, and optionally, the TAC and PLMN identity,
or the TAI to which the node belongs.

Step 2807: The CN may determine the address of SN1 according to the node ID or
PSCell ID, and the TAC and PLMN identity, or the TAI in the information of the
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source SN of the SN change. The CN transmits a third message to the SN1 to forward
the content in the second message to the SN1. The third message may be an Ng
message, Downlink RAN Configuration Transfer, or a newly defined Ng message.

The SN1 may also determine the information of the source SN of the SN change,
and/or the information of the SN where the SCG radio connection failure occurs, and/
or the information of the SN suitable for access after the radio connection failure by
itself, according to the received information list of the SNs connected by the UE.

If the SN2 does not transmit the type of SN change failure, or the SN1 ignores the
type of SN change failure transmitted by the SN2, the SN1 may determine the type of
SN change failure by itself by means of the method in step 2304 according to the
received information.

According to the type of SN change failure determined by the SN2 or the type of SN
change failure determined by the SN1 itself, the SN1 may find and optimize the con-
figuration parameters used for generating a SN change decision according to Mobility
Information, thereby reducing or even avoiding the SN change failure later.

FIG. 29 schematically shows another implementation of the tenth embodiment of
FIG. 19.

In this embodiment, whether to initiate a SN change procedure is decided by the SN.
Each of a MN, a SN1, a SN2 and a SN3 is a gNB. A detailed description of some steps
that may obscure the subject of the present disclosure is omitted here.

Steps 2901-2904 are similar to steps 1901-1904.

Step 2905: The MN transmits a first message to the SN, i.e., SN1, that initiates the
SN change procedure. The first message may be a Xn message, Handover Report, or a
newly defined Xn message, SCG Change Report.

The message includes one or a combination of the following information:

SCG failure information;

Type of SN change failure, which may be SN change too early, or SN change to
wrong cell;

Identity allocated for the UE by the source SN in the SN change procedure. The
identity may be C-RNTI;

Information of a source SN of the SN change;

Information of a SN where a SCG radio connection failure occurs;

Information of a SN suitable for access after the radio connection failure;

Type of SCG radio connection failure, which may be a SN change failure or a radio
link failure;

Time interval between the last SN change procedure and the SCG radio connection
failure; and

Mobility Information.
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Wherein the information of the SN is Cell 1d of the PSCell, and optionally, it may
also include the TAC and PLMN identity, or the TAI to which the Cell belongs. The
information of the SN suitable for the UE to access includes Cell Id of a cell which
belongs to the SN, and optionally, it may also include the TAC and PLMN identity, or
the TAI to which the Cell belongs.

According to the type of SN change failure determined by the MN, or the type of SN
change failure determined by the SN1 itself, the SN1 may find and optimize the con-
figuration parameters used for generating a SN change decision based on the identity
allocated for the UE by the source SN in the SN change procedure and/or Mobility In-
formation, thereby reducing or even avoiding the SN change failure later.

FIG. 30 schematically shows another implementation of the thirteenth embodiment
of FIG. 22.

In this embodiment, whether to initiate a SN change procedure is decided by the SN.
Each of a MN, a SN1 and a SN2 is a gNB. A detailed description of some steps that
may obscure the subject of the present disclosure is omitted here.

Step 3001: The MN transmits an S-Node Addition Request message to the SN1. The
message may carry information, i.e., Location Information at S-NODE reporting,
which takes a value of pscell, and requires the SN1 to report the information on the
PSCell selected by the SN1, regardless of whether the core network entity requires the
MN to report the location information of the UE.

Step 3002: The SN1 transmits an S-Node Addition Request Acknowledge message
to the MN. The message may carry information, i.e., Location Information at S-NODE,
and report the information on the PSCell selected by SN1 to the MN, regardless of
whether the MN requires the SN1 to report this information. The MN may determine
the TAC of the cell according to the information exchanged between the MN and the
SN in the Xn Setup procedure.

The SN1 adds one piece of information, i.e., Mobility Information to the message.
The Mobility Information refers to a digital identity generated by the SN and as-
sociated with configuration parameters in the SN used for deciding the SN change. The
SN may find the configuration parameters in the SN used for deciding the SN change
based on this identity.

The MN adds information of the SN1 to the information list of the SNs connected by
the UE in the UE History Information saved by the MN. The information list of the
SNs may include information of one or more SNs connected by the UE. The in-
formation of the SN connected by the UE may be identification information of the SN,
and/or the duration of the UE connecting to the SN, and/or the reason why the SN is
configured as the SN for the UE, and/or identification information of the associated

MN. The identification information of the SN may include a PSCell Id, and optionally,



WO 2021/150014 PCT/KR2021/000789

[946]
[947]

[948]
[949]

[950]

[951]

[952]

[953]

[954]

[955]

[956]

72

may also include the TAC and PLMN identity, or the TAI to which the Cell belongs,
and/or the node ID. The identification information of the MN may be the PCell Id and/
or a node ID of the MN. Optionally, the MN may save the list as a separate in-
formation instead of adding it to the UE History Information.

Steps 3003-3005 are similar to steps 2203-2205.

Since whether to initiate the SN change procedure is decided by the SN1 and the
SN1 may determine the type of SN change failure based on the received information,
the SN1 may use this to optimize the parameters used for generating a SN change
decision, thereby reducing or avoiding similar errors.

FIG. 31 schematically shows the fourteenth embodiment.

In this embodiment, the MN, SN1 and SN2 may all be a gNB. A detailed description
of some steps that may obscure the subject of the present invention is omitted here.

The SN1 is configured as the SN of the UE, and Cell 1 of the SN1 is set as the
PSCell of the UE.

Step 3101: the SN1 decides to initiate the SN change procedure. The SN1 initiates an
S-Node Change Required message to the MN, requesting that SN2 be configured as
the SN of the UE. The message includes a list of information of the PSCell connected
by the UE generated by the SN1. In this embodiment, the list includes the information
of Cell 1 of the SN1. The information includes the cell identity (NG-RAN Cell
Identity) of Cell 1, the duration of the UE connecting to the Cell, the reason for the
PSCell being changed, and the associated MN identification information. The MN
saves the list of the information of the PSCell, and determines that this SN change
procedure is initiated by the SN, and the MN also saves this determination.

Steps 3102-3103: The MN initiates an SN addition procedure to the SN2. In step
3102, the MN sends an S-Node addition request message to the SN2, and in step 3103,
the SN2 sends an S-Node addition request acknowledge message to the MN.

Step 3104: The MN initiates SN change acknowledge to the SN1.

After the SN change procedure ends, the SN2 is configured as the SN of the UE, and
Cell 2 of the SN2 is set as the PSCell of the UE.

During or after the SN change procedure, the SN1 may also use a already-defined Xn
message, such as Access and Mobility Indication, or a newly defined Xn message,
such as SN Information Update, to send the list of the information of the PSCell
connected by the UE generated by the SN1 to the MN.

Steps 3105-3106: In a short time period after the last SN change procedure ends, the
MN decides to initiate the SN change procedure. The MN initiates an SN addition
procedure to the SN1, requiring the SN1 to be configured as the SN of the UE. In step
3105, the MN sends an S-Node addition request message to the SN1, and in step 3106,
the SN1 sends an S-Node addition request acknowledge message to the MN.
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Steps 3107-3108: The MN initiates an SN release procedure to the SN2. In step
3107, the MN sends an S-Node release request message to the SN2, and in step 3108,
the SN2 sends an S-Node release request acknowledge message to the MN. The
message includes the list of the information of the PSCell connected by the UE
generated by the SN2. In this embodiment, the list includes the information of Cell 2 of
the SN2. The information includes at least one of the following: the the cell identity
(NG-RAN Cell Identity) of Cell 2, the duration of the UE connecting to the Cell, the
reason for the PSCell being changed, and the associated MN identification in-
formation. The MN saves the list of the information of the PSCell, and determines that
this SN change procedure is initiated by the MN, and the MN also saves this deter-
mination.

After the SN change procedure ends, the SN1 is configured as the SN of the UE, and
Cell 1 of the SN1 is set as the PSCell of the UE.

In the process of the UE connecting to the SN1, the SN1 may use the Xn message to
send, to the MN, the list of the information of the PSCell connected by the UE
generated by the SN1. In this embodiment, the list includes the information of Cell 1 of
the SN1. The information includes the cell identity (NG-RAN Cell Identity) of Cell 1
and the duration of the UE connecting to the Cell. The MN saves the list of the in-
formation of the PSCell.

The MN may know from the received list of the information of the PSCell that the
PSCell of the UE is changed from Cell 1 to Cell 2, and then to Cell 1, and the duration
of the UE connecting to Cell 2 is lower than the preset threshold. The MN determines
that SN change Ping-pong has occurred, and the SN change procedure from the SN1 to
the SN2 is initiated by the SN.

Step 3109: The MN sends a Handover Report to the SN1. The message indicates that
the failure type of the SN change is SN change Ping-pong, and carries the list of the in-
formation of the PSCell received by the MN.

The SN1 may determine that SN change Ping-pong has occurred based on the
received information, thereby the SN1 may optimize the parameters used for
generating a SN change decision so as to reduce or avoid the reoccurrence of similar
erTors.

FIG. 32 schematically shows the fifteenth embodiment.

In this embodiment, The MN1, MN2, SN1, SN2 and SN3 may all be a gNB. A
detailed description of some steps that may obscure the subject of the present invention
is omitted here.

The SN1 is configured as the SN of the UE, and Cell 1 of the SN1 is set as the
PSCell of the UE.

Step 3201: The MNI1 decides to initiate a handover procedure to the MN2. The MN1
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sends a handover request to the MN2.

Steps 3202-3203: The MN2 decides to configure the SN2 as the SN of the UE. The
MN?2 initiates an SN addition procedure to the SN2. In step 3202, the MN2 sends an S-
Node addition request message to the SN2, and in step 3203, the SN2 sends an S-Node
addition request acknowledge message to the MN2. Cell 2 of the SN2 is set as the
PSCell of the UE.

Step 3204: The MN2 sends a handover acknowledge to the MN.

Steps 3205-3206: The MNI1 initiates an SN release procedure to the SN1. In step
3205, MNI1 sends an S-Node release request message to the SN1. In step 3206, the
SN1 sends an S-Node release request acknowledge message to the MN1. The message
includes a list of information of the PSCell connected by the UE generated by the SN1.
In this embodiment, the list includes the information of Cell 1 of the SN1. The in-
formation includes at least one of the following: the cell identity (NG-RAN Cell
Identity) of Cell 1, the duration of the UE connecting to the Cell, the reason for the
PSCell being changed, and the associated MN identification information.

Step 3207: The MN1 sends an Access and Mobility Indication message to the MN2,
and the message includes the list of the information of the PSCell connected by the UE
received by the MN1. The message may also be other Xn messages, or a newly defined
Xn message.

The MN1 may also send, to the MN2, the list of the information of the PSCell
connected by the UE received by the MN1 in step 3201.

After a short time period in which the UE is connected to the SN2, the MN2 or the
SN2 initiates the SN change procedure, the SN3 is set as the SN of the UE, and Cell 3
of SN3 is set as the PSCell of the UE. In this process, the SN2 sends, to the MN2, the
list of the information of the PSCell connected by the UE generated by the SN2, as in
step 3206.

The MN2 may know from the received list of the information of the PSCell that the
PSCell of the UE is changed from Cell 1 to Cell 2, and then to Cell 3, and the duration
of the UE connecting to Cell 2 is lower than the preset threshold and the MN2 de-
termines that the SN change Ping-pong has occurred.

Since the process of configuring SN2 as the SN of the UE is initiated by MN2 in step
3202, the MN2 may optimize the parameters used for generating a SN change decision
according to the received information so as to reduce or avoid the reoccurrence of
similar errors.

FIG. 33 shows a block diagram of an access node according to an exemplary em-
bodiment of the present disclosure. As shown in FIG. 33, the access node 3300
includes a processor 3301 and a memory 3302. The access node 3300 can perform any

of the functions in the described embodiments.



WO 2021/150014 PCT/KR2021/000789

[976]

75

Although the present disclosure has been shown and described with reference to
various embodiments of the present disclosure, those skilled in the art will understand
that various changes in form and details are made therein without departing from the
spirit and scope of the present disclosure defined by the accompanying claims and their

equivalents.
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Claims

A method of a second node in a radio communication system, the
method comprising:

receiving, from a first node, a first message including information in-
dicating secondary cell group (SCG) failure;

determining, a type of secondary node (SN) change failure based on the
first message; and

transmitting, to a third node, a second message including information
indicating the type of the SN,

wherein a SN change is triggered by the third node.

The method of claim 1,

wherein the first node is a master node (MN), and the second node is a
SN on which a secondary cell group (SCG) radio connection failure
occurs, and/or

wherein the third node is the first node or a source SN on which the
SCG radio connection failure occurs.

The method of claim 1, wherein the first message comprises in-
formation indicating the SN change is triggered by the third node, and
wherein the first message further comprises at least one of the
following:

cell identity of a Primary Secondary Cell (PSCell) of a source SN of the
last SN change, including a tracking area code (TAC) and a public land
mobile network (PLMN) identity, or a tracking area identity (TAI) to
which the cell belongs;

cell identity of the PSCell of the second node, including the TAC and
PLMN identity, or the TAI to which the cell belongs;

cell identity of a cell of a SN suitable for the UE to access after the SN
change failure, including the TAC and PLMN identity, or the TAI to
which the cell belongs; and

information list of a SN connected by the UE, or the UE History In-
formation including the information list of the SNs connected by the
UE.

The method of claim 1,

wherein the type of SN change failure includes one of SN change too
late, SN change too early, SN change to wrong cell, or SN change
Ping-pong.

The method of claim 2, further comprising:
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transmitting the second message to the third node directly, in a case that
there is an interface between the second node and the third node; and
transmitting the second message to the third node via the first node or a
core network, in a case that there is no interface between the second
node and the third node.

The method of claim 5, wherein transmitting the second message to the
third node via the core network further comprises:

transmitting an uplink radio access network (RAN) configuration
transfer message to the core network,

wherein a downlink RAN configuration transfer message is transmitted
to the third node from the core network,

wherein the uplink RAN configuration transfer message includes a
TAC and PLMN identity of where a cell, PSCell, where the UE failed
at the second node is located, or a TAI of where a cell, PSCell, where
the UE failed at the second node is located, and the TAC and PLMN
identity of where a cell, PSCell, of the source SN is located, or the TAI
of where a cell, PSCell, of the source SN is located, and

wherein the TAC and PLMN identity, or the TAI is used for routing in
the core network.

The method of claim 1,

wherein determining the type of SN change failure further comprises
determining the type of SN change failure based on an time interval
between a last SN change procedure and the SCG radio connection
failure.

The method of claim 7,

wherein the time interval between the last SN change procedure and the
SCG radio connection failure includes time interval between initiation
time of the last SN change procedure and the SCG radio connection
failure or between successful completion of the last SN change
procedure and the SCG radio connection failure.

A second node in a radio communication system, the second node
comprising:

a transceiver; and

a processor coupled with the transceiver configured to:

receive, from a first node, a first message including information in-
dicating secondary cell group (SCG) failure, determine a type of
secondary node (SN) change failure based on the first message, and

transmit, to a third node, a second message including information in-



WO 2021/150014

[Claim 10]

[Claim 11]

[Claim 12]

[Claim 13]

[Claim 14]

PCT/KR2021/000789
78

dicating the type of the SN.

The second node of claim 9,

wherein the first node is a master node (MN), and the second node is a
SN on which a secondary cell group (SCG) radio connection failure
occurs, and

wherein the third node is the first node or a source SN on which the
SCG radio connection failure occurs.

The second node of claim 9,

wherein the first message comprises information indicating the SN
change is triggered by the third node, and

wherein the first message further comprises at least one of the
following:

cell identity of a Primary Secondary Cell (PSCell) of a source SN of the
last SN change, including a tracking area code (TAC) and a public land
mobile network (PLMN) identity, or a tracking area identity (TAI) to
which the cell belongs;

cell identity of the PSCell of the second node, including the TAC and
PLMN identity, or the TAI to which the cell belongs;

cell identity of a cell of a SN suitable for the UE to access after the SN
change failure, including the TAC and PLMN identity, or the TAI to
which the cell belongs; and

information list of a SN connected by the UE, or the UE History In-
formation including the information list of the SNs connected by the
UE.

The second node of claim 9,

wherein the type of SN change failure includes one of SN change too
late, SN change too early, SN change to wrong cell, or SN change
Ping-pong.

The second node of claim 10,

wherein the processor is further configured to:

transmit the second message to the third node directly, in a case that
there is an interface between the second node and the third node, and
transmit the second message to the third node via the first node or a
core network, in a case that there is no interface between the second
node and the third node.

The second node of claim 10,

wherein the processor configured to transmit the second message to the

third node via the core network further comprises:
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transmit an uplink radio access network (RAN) configuration transfer
message to the core network,

wherein a downlink RAN configuration transfer message is transmitted
to the third node from the core network,

wherein the uplink RAN configuration transfer message includes a
TAC and PLMN identity of where a cell, PSCell, where the UE failed
at the second node is located, or a TAI of where a cell, PSCell, where
the UE failed at the second node is located, and the TAC and PLMN
identity of where a cell, PSCell, of the source SN is located, or the TAI
of where a cell, PSCell, of the source SN is located, and

wherein the TAC and PLMN identity, or the TAI is used for routing in
the core network.

The second node of claim 9, wherein the processor determines the type
of SN change failure by:

determine the type of SN change failure based on an time interval
between a last SN change procedure and the SCG radio connection
failure, and

wherein the time interval between the last SN change procedure and the
SCG radio connection failure includes time interval between initiation
time of the last SN change procedure and the SCG radio connection
failure or between successful completion of the last SN change

procedure and the SCG radio connection failure.



WO 2021/150014 PCT/KR2021/000789

1/17
[Fig. 1]
Core
network [~_
| \\\
| N
[ N
|
Master ~.| Secondary
node node
\\\ //
N ///
\\\ , ,
//
UE
[Fig. 2]
Master
node
Secondary Secondary
node 1 node 2
The secondary
node is changed
UE _— UE
[Fig. 3]
A UE transmits SCG failure
information to a first node —301
The first node transmits a failure
indication message to a second node 302

The second node transmits a handover report
message to the first node or a third node ~ |—303




WO 2021/150014

2/17
[Fig. 4]
A UE transmits SCG failure
information to a first node —401
The first node transmits a failure
— 402

indication message to a second node

The second node transmits a handover report
message to a third node through the first node 403

[Fig. 5]

A UE transmits SCG failure
information to a first node —~501

The first node transmits a failure

indication message to a second node ~— 502

The second node transmits a handover report

message to a third node through core network node(s) 2903

[Fig. 6]

A UE transmits SCG failure
information to a first node —601

The first node transmits a handover
report message to a second node ~—602

[Fig. 7]

A first node configures a second
node as a SN for a UE —~—701

The UE transmits SCG failure
information to the first node —~702

PCT/KR2021/000789



WO 2021/150014 PCT/KR2021/000789
3/17

[Fig. 8]

The first node configures the second node
as the SN of the UE, and the first node or the
second node initiates an SN change procedure to
configure the third node as the SN of the UE

—801

The first node or the third node initiates an SN change
procedure to configure the fourth node as the SN of the UE |—802

The first node sends, to the second node, a message
indicating that SN change Ping-pong has occurred ~ |—3803

[Fig. 9]

The first node configures the second node
as the SN of the UE, and the first node initiates
a handover procedure to the third node,
to configure the fourth node as the SN of the UE

—901

The first node sends, to the third node, the list of the
information of the PSCell connected by the UE — 902

The third node or the fourth node
configures the fifth node as the SN of the UE —903

[Fig. 10]

UE MN SN1 SN2

I L

E SN addition procedure }v1001

SCGFailurelnformation

" SdectonofanewSN 14005
| for the UE by the MN

First message

1004

Second message 1005




WO 2021/150014 PCT/KR2021/000789

4117
[Fig. 11]
UE MN SN1 SN2 SN3
r—J——".—. —————— J“w
i SN addition procedure 1101
[ J
S J -
|L SN change procedure initiated by the MN er 1102
SCGFailure ]
Information 1103
ro = e N
! Selection of a new SN | 1104
| for the UE by the MN |
- _
First
irs stsage 1105
Second Tessage 1106
[Fig. 12]
UE MN SN1 SN2

I L

| SN addition procedure }1201

:r Selection of a new SN _L 1203
] for the UE by the MN

First message 1204

Second message 1205




WO 2021/150014 PCT/KR2021/000789

517
[Fig. 13]
UE MN SN1 SN2 SN3
F_J____T. —————— J——w
i SN addition procedure 1301
b J
S 1] -
] SN change procedure initiated by the MN I 1302
SCGFailure ]
InformationNR 1303
r——T :| ______ A
! Selection of a new SN | 1304
| for the UE by the MN |
L _ |
First
irs stsage 1305
Second Tessage 1306
[Fig. 14]
UE MN SN1 SN2

I L

E SN addition procedure }v1401

SCGFailurelnformation

| Selection ofanew SN | 4,00
i forthe UE by the MN

First message 1404

Second message

1405




WO 2021/150014 PCT/KR2021/000789
6/17
[Fig. 15]
UE MN SN1 SN2 SN3
F_J____T. —————— J——w
i SN addition procedure 1501
I J
S ——— T -
] SN change procedure initiated by the MN I~ 1502
SCGFailure ]
Information 1503
o= :| ______ n
! Selection of a new SN | 1504
| for the UE by the MN |
L-____ |
First stsage 1505
Second Tessage 1506
[Fig. 16]

UE MN SN1 SN2
| SNaddition procedure 1601
Lo ]

SCGFailurelnformationNR 1602
| Selection of a new SN L 1603
i for the UE by the MN
First message 1604

Second message

1605




WO 2021/150014 PCT/KR2021/000789
717
[Fig. 17]
UE MN SN1 SN2 SN3
r—J—"—.—. —————— J"w
i SN addition procedure 1701
L ___ J
S ——— B -
] SN change procedure initiated by the MN I~ 1702
SCGFailure _:| ________________________ o
InformationNR 1703

ro = j ______ -1

! Selection of a new SN | 1704

| for the UE by the MN |

L __ |

First stsage 1705
Second r|nessage 1706
[Fig. 18]
UE MN SN1 SN2
S-NODE addition request 1801
S-NODE addition
request acknowledge 1802
SCGFailurelnformation 1803

:r Selection of a new SN
i for the UE by the MN

5
~ 1804

1805




WO 2021/150014 PCT/KR2021/000789
8/17
[Fig. 19]
UE MN SN1 SN2 SN3
F_J____T. —————— J——w
i SN addition procedure 1901
[ J
S ——— N -
|L SN change procedure initiated by the SN1 ka 1902
SCGFailure ‘] """"""""""""""""" o
Information 1903

ro = j ______ -1

! Selection of a new SN | 1904

| for the UE by the MN |

L _ _l

‘ First message 1905
‘ Second message 1906
[Fig. 20]
UE MN SN1 SN2
S-NODE addition request 2001
S-NODE addition
request acknowledge
SCGFailure 2002
InformationNR 2003

:r Selection of a new SN jLVZOO 4
| for the UE by the MN

2005




WO 2021/150014 PCT/KR2021/000789

9/17
[Fig. 21]
UE MN SN1 SN2 SN3
F_J____T. —————— J——w
i SN addition procedure 2101
L J
S R -
] SN change procedure initiated by the SN1 Jrv2102
SCGFailure ]
Information 2103
. L -1
! Selection of a new SN | 2104
| for the UE by the MN
S |
First message 2105
Second message 2106
[Fig. 22]
UE MN SN1 SN2
S-NODE addition request 2201
S-NODE addition
request acknowledge 2202
SCGFailurelnformation
2203

:r Selection of a new SN L 2904
i for the UE by the MN

2205




WO 2021/150014 PCT/KR2021/000789
10/17
[Fig. 23]
UE MN SN1 SN2 SN3
F_J____T. —————— J——w
i SN addition procedure 2301
O J
r_ZI ___________ I -
|L SN change procedure initiated by the SN1 ka2302
SCGFailure ]
Information 9303

o= :| ______ 1

! Selection of a new SN | 9304

| for the UE by the MN |

L -

‘ First message 9305
‘ Second message 9306
[Fig. 24]
UE MN SN1 SN2
SgNB addition request 2401
SgNB addition
request acknowledge 2402
SCGFailurelnformationNR
2403

r
|
|
L

1
Selection of anew SN |
for the UE by the MN |~ 2404

2405




WO 2021/150014

[Fig. 25]

UE

11/17

PCT/KR2021/000789

SN1 SN2

SN3

SCGFailure

InformationNR

! Selectlon of a new SN l

| for the UE by the MN

‘ First message

[Fig. 26]

UE

SN addition procedure 2501
R J

A ___ I _

SN change procedure initiated by the SN1

~ 2504

Second message

12502
_J

2505
2506

SN1 SN2

SN3

SCGFailure

Information

! Selectlon of a new SN l

| for the UE by the MN

SN addition procedure 2601
e J
A ___ I __

SN change procedure initiated by the SN1

2604

First message

|
Second message

Third message

2607

12602
_

2605
2606




PCT/KR2021/000789

WO 2021/150014

12/17

[Fig. 27]

10/L¢
904¢

NO

abessaw puodseg

abessew piy] -
50L¢ abessalu 18114
| NW ey} Ag 3 8t 1o} |
v0ie Jrzw MaU B JO co_How_me_
|||||| -
€02 UoIeULIOJU|
LR DA
Fm— - - oo -
¢0.¢ )L_. INS 8y} Aq pajeniul ainpsooid sbueyo NS |_
|||||||||||MH_HHHHHH_HJ
\0oz~ @inpeooid uopppe NS |

ENS

¢NS

INS

NA

an




PCT/KR2021/000789

WO 2021/150014

13/17

[Fig. 28]

108¢
908¢

abessaw piy|

NO

afiessaw puodag

G08¢

abesseul )sii4

NI 8y} Aq 3N 8y Joy

r————"———"—"="-" |
! I
|

7082~} Ng mau e jo uoosjeg

|
L e __ 1

le

YNuonewuou|
°in|e499S

||||||| B

208z LNS 8y} Aq pejeniu ainpasosd abueyo NS !

ENS

r——

||||||| _J
||||||| L,

1082~ @inpsooid UoORppE NS |

_.||_|||||

¢NS

INS

IIIIIII _|I|_

NA

an




First message

3005

WO 2021/150014 PCT/KR2021/000789
14/17
[Fig. 29]
UE MN SN1 SN2 SN3
r—J————: —————— J——w
i SN addition procedure 2901
[ J
A e ——— N -
] SN change procedure initiated by the MN I~ 2902
SCGFailure ]
Information 2003
o :l ______ A
! Selection of a new SN | 2904
| for the UE by the MN |
L _
First message 9005
[Fig. 30]
UE MN SN1 SN2
S-NODE addition request 3001
S-NODE addition
request acknowledge 3002
SCGFailurelnformation 3003
| Selection of anew SN |
lL forthe UE by the MN 004




WO 2021/150014 PCT/KR2021/000789
1517
[Fig. 31]
UE MN SN1 SN2
r_ . J‘ _______ 1
! The SN1 is configured as |
i the SN of the UE |
S-NODE change required 3101
S-NODE add||t|on request 3102
S-NODE addition request acknowledge 3103
S-NODE change
acknowledge 3104
| Afterthe restof the SN change procedure is completed, the SN2 |
| is configured as the SN of the UE |
L e —
S-NODE addition request 3105
S-NODE addition
request acknowledge 3106
S-NODE relelase request 3107
S-NODE release rechest acknowledge 3108
| Afterthe rest of the SN change procedure is completed, the SN1 |
3 is configured as the SN of the UE |




PCT/KR2021/000789

WO 2021/150014

16/17

[Fig. 32]

e ) B
! 3N 8Y} o NS 8u} se painbiyuod s| NS ey pue
“r ‘ZNIN 38U 0) pajasuuo9 s1 30 8y) ‘pajejdwod si ainpasoid abueys NS 8U) JO 1881 8U) Jayy
L0ce” uoljeaIpuI AJljIqoW pue Sse20y
abpamouoe jsenbol ~90ze
ases|al 3QON-S
1senbal asesjal JQON-S soce
£0ze abpajmounoe JoropueH voce
abpajmouoe 1senbal
uonippe 3QON-S
A\4%
Jsanbal uonippe IAON-S
1sanbal JanopueH hoze
r—-———~>>"~>"""7 77777 a
! 3N 8440 NS 8y !
| Se paInbyuod sI NS 8yl |
L ___ d
|
ENS INS ZNIN INS INN

an




WO 2021/150014

[Fig. 33]

3300
!

3301
!

Access node

3302

Processor

Memory

17/17

PCT/KR2021/000789



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2021/000789

A. CLASSIFICATION OF SUBJECT MATTER

HO04W 36/00(2009.01)i; HO4W 36/30(2009.01)i; HO4W 36/08(2009.01)i; HO4W 92/20(2009.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO04W 36/00(2009.01); HO4W 24/10(2009.01); HO4W 76/18(2018.01)

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS(KIPO internal) & keywords: source, SN (second node), SCG (secondary cell group), failure, type, cell identity,

SCG change report
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

ZTE, ‘Detection solution for SN change failure’, R3-197103, 3GPP TSG-RAN WG3 #106, Reno, NV,
USA, 08 November 2019

X sections 1-2; and figure 1.1 1-2,4,9-10,12

Y 3,7-8,11,15

A 5-6,13-14
SAMSUNG, (TP for SON BL CR for TS 38.423) XnAP impacts for the solution of SN change failure’,
R3-197137, 3GPP TSG-RAN WG3 #106, Reno, USA, 08 November 2019

Y section 2.1 3,7-8,11,15
ZTE, (TP for [NR_SON_MDT] BL CR for TS 38.300)Detection solution for SN change failure’,
R3-195720, 3GPP TSG-RAN WG3 Meeting #105bis, Chongqing, China, 04 October 2019

A section 15.x.2.y 1-15
CATT, "Failure Indication about SCG', R2-1914502, 3GPP TSG-RAN WG2 Meeting #108, Reno, USA,
08 November 2019

A section 2 1-15

Further documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:
“A” document defining the general state of the art which is not considered
to be of particular relevance
“p”  document cited by the applicant in the international application

“g” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

«p” document published prior to the international filing date but later than
the priority date claimed

wr

'

wy»

g

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

35208, Republic of Korea
Facsimile No. +82-42-481-8578

16 April 2021 19 April 2021
Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon YANG, Jeong Rok

Telephone No. +82-42-481-5709

Form PCT/ISA/210 (second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2021/000789

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

WO 2018-203710 Al (SAMSUNG ELECTRONICS CO., LTD.) 08 November 2018 (2018-11-08)
A See paragraphs [0066]-[0076]; and figures 3-4 1-15

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2021/000789

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
WO 2018-203710 A1l 08 November 2018 CN 110622548 A 27 December 2019
EP 3607770 Al 12 February 2020
EP 3607770 A4 15 April 2020
KR 10-2019-0138704 A 13 December 2019

Form PCT/ISA/210 (patent family annex) (July 2019)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - description
	Page 72 - description
	Page 73 - description
	Page 74 - description
	Page 75 - description
	Page 76 - description
	Page 77 - claims
	Page 78 - claims
	Page 79 - claims
	Page 80 - claims
	Page 81 - drawings
	Page 82 - drawings
	Page 83 - drawings
	Page 84 - drawings
	Page 85 - drawings
	Page 86 - drawings
	Page 87 - drawings
	Page 88 - drawings
	Page 89 - drawings
	Page 90 - drawings
	Page 91 - drawings
	Page 92 - drawings
	Page 93 - drawings
	Page 94 - drawings
	Page 95 - drawings
	Page 96 - drawings
	Page 97 - drawings
	Page 98 - wo-search-report
	Page 99 - wo-search-report
	Page 100 - wo-search-report

