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DESCRIPTION

Description

TECHNICAL FIELD

[0001] The present disclosure relates to the field of communications, and specifically, to
handover methods, a UE and a source base station.

BACKGROUND

[0002] Mobility performance is one of the most important indicators in a wireless
communication system. The industry has been committed to improving the mobility
performance in the wireless communication system. For example, the 3rd generation
partnership project (3GPP) has been continuously discussing and evaluating how to improve
the mobility performance, including how to reduce handover failure probability, ping-pong
probability and the like.

[0003] Taking a handover process of long term evolution (LTE) as an example, in a handover
based on wireless signal quality, a basic handover or an enhanced handover process such as
a make-before-break (MBB) handover or a random access channel-less handover (RACH-less
HO) is triggered only when an "actual handover/mobility condition” is met. That is, a handover
command is sent to a user equipment (UE) only when the "actual handover condition” is met.
Here, the "actual handover condition” refers to that the signal quality of a target cell is good
enough such that the UE can perform normal communication after switching to the target cell.

[0004] US 2014/126545 A1 is a related prior art document. WO 2019/195060 A1 is a related
prior art document pursuant to Art. 54(3) EPC.

[0005] Conversely, if the UE continues to stay on a source cell, a wireless link failure may be
caused. In an LTE system, the "actual handover condition” may be that the signal quality meets
an A3 event (the signal quality of a neighbour cell is one offset higher than the signal quality of
a serving cell), an A4 event (the signal quality of a neighbour cell is higher than a threshold),
an A5 event (the signal quality of a serving cell is lower than threshold 1 and the signal quality
of a neighbour cell is higher than threshold 2), or the like. Reconfiguration of parameters, such
as the offset of the A3 event and the threshold of the A4/A5 event, of the "actual handover
condition” is usually determined after the network planning and the network optimization.
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[0006] The mechanism that the handover is triggered only when the "actual handover
condition” is met was originally designed for a homogeneous low-frequency network. However,
with the evolution of networks, a heterogeneous network (HetNet) is deployed in addition to the
homogeneous network, for example, a microcell is deployed within the coverage range of a
traditional macrocell. Additionally, in a 5th generation mobile network (5G) system, high
frequencies up to 100 GHz will be used in addition to low frequencies. In the 5G system, the
deployment of cells becomes denser, and the coverage range of cells becomes smaller
compared with systems before the 5G. This makes the handover (mobility) frequency in the 5G
system more frequent than the previous systems. Additionally, after evaluation, it is found that
the transmission of a measurement report and a handover command is more likely to fail in the
5G system. More frequent handovers and higher failure probabilities of the measurement
report and the handover command ultimately lead to higher handover failure probability, higher
ping-pong probability, higher wireless link failure probability and the like in the 5G system.

[0007] In view of the problem of the handover failure caused by the transmission failure of the
measurement report or the handover command in the related art, no effective solution has
been proposed.

SUMMARY

[0008] The invention is specified by the independent claims. Preferred embodiments are
defined in the dependent claims. In the following description, although numerous features may
be designated as optional, it is nevertheless acknowledged that all features comprised in the
independent claims are not to be read as optional. Embodiments of the present disclosure
provide a handover method and apparatus to at least solve the problem of a handover failure
caused by a transmission failure of a measurement report or a handover command in the
related art.

[0009] An embodiment of the present disclosure provides a handover method. The method
includes the following steps: a UE receives a radio resource control reconfiguration message
sent by a source base station, where the radio resource control reconfiguration message
includes a list of target cells for performing a conditional handover by the UE, information of
each target cell in the list of the target cells for performing the conditional handover includes at
least one of the following: frequency information of the target cell, a physical cell identifier of
the target cell, a conditional handover command of the target cell generated by the target cell,
or at least one piece of measurement configuration identifier information, and the at least one
piece of measurement configuration identifier information is used for instructing an execution
condition for the UE to perform a conditional handover in the target cell; and the UE performs a
handover according to the radio resource control reconfiguration message.

[0010] Another embodiment of the present disclosure provides a handover method. The
method includes the following step: a source base station sends a radio resource control
reconfiguration message to a UE, where the radio resource control reconfiguration message
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includes a list of target cells for performing a conditional handover by the UE, information of
each target cell in the list of the target cells for performing the conditional handover includes at
least one of the following: frequency information of the target cell, a physical cell identifier of
the target cell, a conditional handover command of the target cell generated by the target cell,
or at least one piece of measurement configuration identifier information, and the at least one
piece of measurement configuration identifier information is used for instructing an execution
condition for the UE to perform a conditional handover in the target cell.

[0011] Another embodiment of the present disclosure provides a handover apparatus. The
apparatus is applied to a UE and includes a reception module and a first handover module.
The reception module is configured for the UE to receive a radio resource control
reconfiguration message sent by a source base station, where the radio resource control
reconfiguration message includes a list of target cells for performing a conditional handover by
the UE, information of each target cell in the list of the target cells for performing the
conditional handover includes at least one of the following: frequency information of the target
cell, a physical cell identifier of the target cell, a conditional handover command of the target
cell generated by the target cell, or at least one piece of measurement configuration identifier
information, and the at least one piece of measurement configuration identifier information is
used for instructing an execution condition for the UE to perform a conditional handover in the
target cell. The first handover module is configured to perform a handover according to the
radio resource control reconfiguration message.

[0012] Another embodiment of the present disclosure provides a handover apparatus. The
apparatus is applied to a base station and includes a second handover module. The second
handover module is configured to send a radio resource control reconfiguration message to a
UE, where the radio resource control reconfiguration message includes a list of target cells for
performing a conditional handover by the UE, information of each target cell in the list of the
target cells for performing the conditional handover includes at least one of the following:
frequency information of the target cell, a physical cell identifier of the target cell, a conditional
handover command of the target cell generated by the target cell, or at least one piece of
measurement configuration identifier information, and the at least one piece of measurement
configuration identifier information is used for instructing an execution condition for the UE to
perform a conditional handover in the target cell.

[0013] Another embodiment of the present disclosure further provides a storage medium. The
storage medium stores a computer program. The computer program is configured to, when
executed, perform the steps of any method embodiment described above.

[0014] Another embodiment of the present disclosure further provides an electronic device.
The electronic device includes a memory and a processor. The memory stores a computer
program. The processor is configured to execute the computer program to perform the steps
in any method embodiment described above.

[0015] According to the present disclosure, the UE receives the radio resource control
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reconfiguration message sent by the source base station, where the radio resource control
reconfiguration message includes the list of the target cells for performing the conditional
handover by the UE, the information of each target cell in the list of the target cells for
performing the conditional handover includes at least one of the following: the frequency
information of the target cell, the physical cell identifier of the target cell, the conditional
handover command of the target cell generated by the target cell, or the at least one piece of
measurement configuration identifier information, and the at least one piece of measurement
configuration identifier information is used for instructing the execution condition for the UE to
perform the conditional handover in the target cell; and the UE performs the handover
according to the radio resource control reconfiguration message. That is, compared with the
existing conditional handover in which only one target cell is selected, in the present disclosure,
the list of the target cells is configured and one target cell is selected from multiple target cells,
thus solving the problem of the handover failure caused by the transmission failure of the
measurement report or the handover command in the related art, and improving the mobility
performance.

BRIEF DESCRIPTION OF DRAWINGS

[0016] The drawings described herein are used for providing a further understanding of the
present disclosure and form a part of the present application. The illustrative embodiments and
the description thereof in the present disclosure are used for explaining the present disclosure
and not intended to limit the present disclosure in an improper manner. In the drawings:

FIG. 1 is a flowchart of a handover method according to an embodiment of the present
disclosure;

FIG. 2 is a flowchart of another handover method according to an embodiment of the present
disclosure;

FIG. 3 is schematic diagram one of a handover scenario according to an optional embodiment
of the present disclosure;

FIG. 4 is a flowchart of a failure of the related handover technology;

FIG. 5 is a handover flowchart of a conditional handover according to an optional embodiment
of the present disclosure;

FIG. 6 is a handover preparation flowchart of a conditional handover according to an optional
embodiment of the present disclosure;

FIG. 7 is schematic diagram two of a handover scenario according to an optional embodiment
of the present disclosure;

FIG. 8 is an implementation flowchart according to optional embodiment four of the present
disclosure;
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FIG. 9 is an implementation flowchart according to optional embodiment five of the present
disclosure;

FIG. 10 is an implementation flowchart of solution one according to optional embodiment six of
the present disclosure;

FIG. 11 is an implementation flowchart of solution two according to optional embodiment six of
the present disclosure;

FIG. 12 is a structural block diagram of a handover apparatus according to an embodiment of
the present disclosure; and

FIG. 13 is a structural block diagram of another handover apparatus according to an
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0017] The present disclosure will be described hereinafter in detail with reference to drawings
and in conjunction with embodiments. It is to be noted that if not in collision, the embodiments
and features thereof in the present application may be combined with each other.

[0018] It is to be noted that the terms “first", "second” and the like in the description, claims
and the preceding drawings of the present disclosure are used for distinguishing between
similar objects but not necessarily used for describing a particular order or sequence.

Embodiment one

[0019] This embodiment provides a handover method. FIG. 1 is a flowchart of a handover
method according to an embodiment of the present disclosure. As shown in FIG. 1, the
process includes the steps described below.

[0020] In step S102, a UE receives a radio resource control reconfiguration message sent by a
source base station. The radio resource control reconfiguration message includes a list of
target cells for performing a conditional handover by the UE. Information of each target cell in
the list of the target cells for performing the conditional handover includes at least one of the
following: frequency information of the target cell, a physical cell identifier of the target cell, a
conditional handover command of the target cell generated by the target cell, or at least one
piece of measurement configuration identifier information. The measurement configuration
identifier information is used for instructing an execution condition for the UE to perform a
conditional handover in the target cell.
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[0021] In step S104, the UE performs a handover according to the radio resource control
reconfiguration message.

[0022] Through the preceding steps, compared with the existing conditional handover in which
only one target cell is selected, in the present disclosure, the list of the target cells is configured
and one target cell is selected from multiple target cells, thus solving a problem of a handover
failure caused by a transmission failure of a measurement report or a handover command in
the related art, and improving the mobility performance.

[0023] In an optional implementation, the conditional handover command of the target cell is
sent to the source base station by the target cell through an interface message. The interface
message includes a configuration list of target cells. A configuration of each target cell in the
configuration list of the target cells includes a cell global identifier (CGIl) of the target cell, a
conditional handover command of the target cell, and one piece of the following information:
protocol data unit (PDU) session information successfully admitted on the target cell, or
evolved-radio access bearer (E-RAB) information successfully admitted on the target cell.

[0024] Optionally, the conditional handover command of the target cell includes a radio
resource control (RRC) message transaction identifier allocated to the conditional handover
command by the target cell.

[0025] Optionally, in the case where the information of each target cell in the list of the target
cells for performing the conditional handover includes the at least one piece of measurement
configuration identifier information, the method further includes the following step: a cell
individual offset of the target cell in a measurement object configuration associated with the
measurement configuration identifier information is modified or increased.

[0026] Optionally, in the case where the information of each target cell in the list of the target
cells for performing the conditional handover includes the at least one piece of measurement
configuration identification information, the information of each target cell in the list of the target
cells for performing the conditional handover further includes an offset or a threshold.

[0027] Optionally, when the UE receives the offset or the threshold, the method further
includes the following steps: the UE uses the offset to replace an offset in the measurement
object configuration associated with the measurement configuration identifier information, or
the UE uses the threshold to replace a threshold in the measurement object configuration
associated with the measurement configuration identifier information; or the UE calculates the
sum of the offset and an offset in the measurement object configuration associated with the
measurement configuration identifier information, or the UE calculates the sum of the threshold
and an threshold in the measurement object configuration associated with the measurement
configuration identifier information.

[0028] Optionally, before the step in which the UE receives the radio resource control
reconfiguration message sent by the source base station, the method further includes the
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following step: the UE receives at least two sets of parameters configured for the same
measurement event by the source base station, or the method further includes the following
step: the UE receives at least two sets of parameters configured for the same measurement
event by the source base station and carried in the radio resource control reconfiguration
message. The two sets of parameters include a first set of parameters and a second set of
parameters. The first set of parameters is used for instructing the UE to perform a conditional
handover. The second set of parameters is used for instructing the UE to perform a non-
conditional handover.

[0029] It is to be noted that the preceding same measurement event may be a measurement
event configured in a measurement report configuration associated with the measurement
configuration identifier information.

[0030] Optionally, the step in which the UE performs the handover according to the radio
resource control reconfiguration message includes the following steps: if a measurement result
of at least one target cell included in the radio resource control reconfiguration message meets
a reporting condition of a report configuration associated with the measurement configuration
identifier information, it is determined that an execution condition for the UE to perform a
conditional handover in a target cell is met; and the UE performs handover to the target cell.

[0031] Optionally, after the step in which the UE receives the radio resource control
reconfiguration message sent by the source base station, the method further includes the
following steps: if the UE determines that a beam recovery failure or a radio link failure occurs
in a source cell, the UE selects one target cell from the list of the target cells; and the UE
performs handover to the one target cell.

[0032] Optionally, after the step in which the UE receives the radio resource control
reconfiguration message sent by the source base station, the method further includes the
following step: the UE replies a radio resource control reconfiguration complete message to the
source base station. The radio resource control reconfiguration complete message carries an
RRC message transaction identifier allocated to the radio resource control reconfiguration
message by the source base station.

[0033] Optionally, when the UE performs the handover according to the radio resource control
reconfiguration message, the method further includes the following step: the UE replies, to the
target cell, a radio resource control reconfiguration complete message carrying an RRC
message transaction identifier allocated to the conditional handover command by the target
cell.

[0034] This embodiment further provides a handover method. FIG. 2 is a flowchart of another
handover method according to an embodiment of the present disclosure. As shown in FIG. 2,

the process includes the steps described below.

[0035] In step S202, a source base station sends a radio resource control reconfiguration
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message to a UE. The radio resource control reconfiguration message includes a list of target
cells for performing a conditional handover by the UE. Information of each target cell in the list
of the target cells for performing the conditional handover includes at least one of the following:
frequency information of the target cell, a physical cell identifier of the target cell, a conditional
handover command of the target cell generated by the target cell, or at least one piece of
measurement configuration identifier information. The measurement configuration identifier
information is used for instructing an execution condition for the UE to perform a conditional
handover in the target cell.

[0036] Through the preceding steps, compared with the existing conditional handover in which
only one target cell is selected, in the present disclosure, the list of the target cells is configured
and one target cell is selected from multiple target cells, thus solving the problem of the
handover failure caused by the transmission failure of the measurement report or the
handover command in the related art, and improving the mobility performance.

[0037] In an optional implementation, the conditional handover command of the target cell is
sent to the source base station by the target cell through an interface message. The interface
message includes a configuration list of target cells. A configuration of each target cell in the
configuration list of the target cells includes a CGI of the target cell, a conditional handover
command of the target cell, and one piece of the following information: PDU session
information successfully admitted on the target cell, or E-RAB information successfully admitted
on the target cell.

[0038] Optionally, the method further includes the following steps: after the target cell receives
a sounding reference signal (SRS) sent by the UE, uplink grant of the target cell configured in a
conditional handover command starts to take effect, or the target cell starts scheduling; or after
the target cell generates the radio resource control reconfiguration message, a timer is started,
and after the timer expires, uplink grant of the target cell configured in a conditional handover
command starts to take effect, or the target cell starts scheduling.

[0039] This embodiment is described by way of example below in conjunction with optional
embodiments and examples.

[0040] FIG. 3 is a schematic diagram of a possible handover scenario. In FIG. 3, a UE moves
from cell 1 to cell 2. In the existing handover technology, the handover process is initiated only
when an "actual handover condition” (for example, point B in FIG. 3) is met. In a 5G system,
due to the dense deployment of cells and the use of high frequencies, using the existing
handover technology will easily cause a handover failure. FIG. 4 is a flowchart of a possible
handover failure caused by the existing handover technology. As shown in FIG. 4, when the UE
moves to point B shown in FIG. 3 and determines that the "actual handover condition" is met,
the UE sends a measurement report to a source base station (S210). After the source base
station receives the measurement report, the source base station starts to notify a target base
station to perform handover preparation (S220). After receiving a handover request
acknowledge message from the target base station (S230), the source base station sends a
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handover command to the UE (S240). However, since the signal quality of the source base
station has become very poor at this time, the transmission of the handover command fails.
After a period of time, the UE has a radio link failure at the source base station (S250).

[0041] To overcome the problem of undesired handover performance caused by applying the
existing handover technology to the 5G system, the industry proposes a conditional handover,
which may also be referred to as advance handover preparation. The overall handover
process of the conditional handover is as shown in FIG. 5 and includes the steps described
below.

[0042] In step S310, when a UE meets an "advance handover preparation condition” (or may
be referred to as a "conditional handover trigger condition”), the UE sends a measurement
report to a source base station.

[0043] Information of a cell that meets the "advance handover preparation condition" is
reported in the measurement report. The information includes a cell identifier such as a
physical cell identifier (PCl), a measurement result of the cell, a measurement result of a beam
that meets a reporting condition in the cell, and the like. The measurement result of the beam
here refers to a measurement result of a certain single measurement reference signal, while
the measurement result of the cell is a measurement result of multiple measurement reference
signals in the cell after being averaged. The measurement reference signal includes, for
example, synchronization signal (SS) blocks, a channel state information reference signal (CSI-
RS).

[0044] The "advance handover preparation condition” is configured for the UE by a base
station. The "advance handover preparation condition" is met before the "actual handover
condition” is met. For example, the "advance handover preparation condition" is met at point A
in FIG. 3.

[0045] In step S320, the source base station sends a handover request to the target base
station.

[0046] After the source base station receives the measurement report, the source base station
sends, according to the measurement report, a handover request to a target cell that meets
the "advance handover preparation condition". The handover request includes related
configuration information of the UE at the source base station, a cell individual measurement
result of the target cell, and a beam measurement result of the target cell.

[0047] In step S330, the target base station replies a handover request acknowledgement to
the source base station.

[0048] The handover request acknowledgement includes a conditional handover command
sent to the UE. The conditional handover command includes target cell information,
information required by the UE to access the target cell, a "conditional handover execution



DK/EP 3796711 T3

condition” and the like. The target cell information includes a PCIl of the target cell and
frequency information used by the target cell. The information required by the UE to access the
target cell includes random access configuration information for the UE to access the target
cell in the manner of random access, public configuration information of the target cell, specific
configuration information configured for the UE by the target cell, and the like.

[0049] In step S340, the source base station sends a conditional handover command to the
UE.

[0050] In step S350, the UE sends a conditional handover complete message to the source
base station.

[0051] After the UE receives the conditional handover command, the UE does not immediately
perform a handover and continues to stay on a source cell. The UE continues to measure the
target cell indicated in the conditional handover command.

[0052] In step S360, the target cell meets the "conditional handover execution condition”.

[0053] As shown in FIG. 3, when the UE moves to point B, cell 2 meets the "conditional
handover execution condition".

[0054] In step S370, the UE accesses cell 2. For example, the UE accesses cell 2 in the
manner of random access.

[0055] In S340, the UE sends a conditional handover success message to the target cell.

[0056] In the conditional handover, the handover preparation process is completed in advance
before the "actual handover condition" is met, and the handover command is sent to the UE in
advance when the signal quality of the source cell is good enough, thus avoiding the handover
failure caused by the transmission failure of the measurement report or the handover
command in the related art, and effectively improving the mobility performance.

[0057] Key techniques for implementing the conditional handover in the present disclosure are
described below with detailed optional embodiments.

Optional embodiment one

[0058] In a conditional handover, to avoid the transmission failure of a measurement report or
a handover command, a UE reports a measurement report before an "actual handover
condition” is met, that is, when an "advance handover preparation condition" is met. To achieve
this purpose, the "advance handover preparation condition” is more relaxed than the "actual
handover condition”. Taking configuring an A4 event (the signal quality of a neighbour cell is
higher than a threshold) as an example, if a threshold that the "actual handover condition” is
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met is Th1 and a threshold that the "advance handover preparation condition” is met is Th2,
then Th2 < Th1 is configured. Since the threshold of the "advance handover preparation
condition” is lower than the threshold of the "actual handover condition", compared with the
"actual handover condition”, there are multiple neighbour cells that meet the "advance
handover preparation” condition at the same time. FIG. 6 is a handover preparation flowchart
of a conditional handover. The process includes the steps described below.

[0059] In step S410/S410', when the UE meets the "advance handover preparation condition”,
the UE reports a measurement report to the source base station.

[0060] When the base station configures measurements, the base station configures a
frequency as a measurement object. Different frequencies are configured as different
measurement objects. Cells at different frequencies meet the "advance handover preparation
condition” and the cells report their respective measurement reports. Information of all cells
that meet the "advance handover preparation condition” on a frequency is reported in a
measurement report. For example, the source base station respectively configures
measurements for frequencies F1 and F2. F1 corresponds to measurement object 1. F2
corresponds to measurement object 2. In this embodiment, cells on F1 and cells on F2 trigger
measurement reports one after another in about the same time, so the UE respectively reports
two measurement reports S410 and S410'. Information of all cells that meet the "advance
handover preparation condition” on F1 and F2 are reported in the measurement reports.

[0061] In step S420/420', the source base station sends a handover request to the target base
station.

[0062] In this embodiment, the source base station determines, according to the measurement
reports received in step S410/S410', that cells meeting the "advance handover preparation
condition” are located on target base station T-gNB 1 and target base station T-gNB2
separately. The source base station initiates handover requests to target base stations T-gNB1
and T-gNB2. Each handover request includes a list of target cells in addition to relevant
configuration information of the UE on the source base station. The list of the target cells at
least includes a CGI of each target cell, and may further include a measurement result of each
target cell.

[0063] In step S430/430', the target base station replies a handover request acknowledgement
to the source base station.

[0064] The handover request acknowledgement includes a configuration list of target cells,
that is, includes configuration information of target cells that are admitted by the target base
station and in which a handover configuration is successfully completed. The configuration list
of the target cells includes a CGIl of each target cell, PDU session information (if the UE
accesses a 5G core network) or E-RAB information (if the UE accesses an LTE core network)
successfully admitted on each target cell, and a conditional handover command of each target
cell. The conditional handover command is generated by the target cell. For example, the
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target cell generates an RRC reconfiguration message (RRCReconfiguration), the generated
RRCReconfiguration is directly included in the handover request acknowledgement in the form
of a character flow (OCTETSTRING) (or also referred to as the form of a container). The
RRCReconfiguration message generated by each target cell includes an RRC message
transaction identifier (rrc-Transactionldentifier) allocated to the RRCReconfiguration by the
target cell.

[0065] In step S440, the source base station sends a conditional handover command to the
UE.

[0066] The source base station sends the conditional handover command to the UE. The
conditional handover command is included in RRCReconfiguration generated by the source
base station.

[0067] One RRCReconfiguration may include conditional handover commands of multiple
target cells. That is, the RRCReconfiguration includes a list of target cells for a conditional
handover. The list of the target cells for the conditional handover includes frequency
information of each target cell and a PCI of each target cell, a conditional handover command
of the target cell generated by the target cell, and at least one piece of identifier information
indicating a measurement configuration of a "conditional handover execution condition” of the
target cell. The frequency information of the target cell is identified by an absolute radio
frequency channel number (ARFCN). The identifier information indicating the measurement
configuration of the "conditional handover execution condition” of the target cell may be
identified by a measurement identity (measlD). One measID is associated with one
measurement object and one report configuration. The UE may determine the "conditional
handover execution condition" of the target cell through the measlID. The RRCReconfiguration
generated by the source base station includes an rrc- Transactionldentifier allocated to the
RRCReconfiguration message by the source base station.

[0068] In optional embodiment one, an inter-base station interface exists between an S-gNB
and a T-gNB, so handover preparation messages, including the handover request sent by the
source base station to the target base station and the handover request acknowledgement fed
back by the target base station to the source base station, between the S-gNB and the T-gNB
are all directly transmitted through the inter-base station interface. In an actual network, there
may be a case where no inter-base station interface is deployed on the source base station
and the target base station. In this case, all messages related to the handover preparation are
transmitted via a core network. For example, the source base station sends messages related
to the handover preparation to the core network through an interface between the source base
station and the core network, and the core network forwards the received messages to the
target base station through an interface between the core network and the target base station;
the target base station sends feedback messages related to the handover preparation to the
core network through the interface between the target base station and the core network, and
the core network forwards the received messages to the source base station through the
interface between the core network and the source base station. Other optional embodiments
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are the same as the description here.

embodiment two

[0069] In a conditional handover, after a UE receives a conditional handover command
(included in RRCReconfiguration generated by a source cell as described in step S440 of
embodiment one), the UE does not immediately perform a handover, but continues to stay on
the source cell, and measures target cells in a list of target cells for the conditional handover
included in the RRCReconfiguration. When the UE determines that there is a target cell that
meets a "conditional handover execution condition" of this target cell indicated in the
RRCReconfiguration, the UE performs the handover and accesses the target cell. As described
in step S440 of embodiment one, the RRCReconfiguration message generated by the source
cell includes identifier information, such as a measlD, for indicating a measurement
configuration of the "conditional handover execution condition” of each target cell. If a
measurement result of a target cell meets a reporting condition of a report configuration
(reportConfig) associated with the measlID for indicating the measurement configuration of the
"conditional handover execution condition” of the target cell, it is determined that the
"conditional handover execution condition” of the target cell is met.

[0070] High frequency up to 100 GHz may be used in a 5G system. The high frequencies have
the features of high path loss, high air absorption (oxygen absorption, rain fading and fog
fading), sensitivity to shadow fading, and the like. Additionally, the high frequencies have high
penetration loss. Thus, when a high-frequency link is blocked by a barrier, a link blockage
easily occurs. To overcome the preceding features of the high-frequency link, the source cell
indicates more than one "conditional handover execution condition” for the target cell for the
conditional handover in the RRCReconfiguration, that is, it indicates identifier information of
more than one measurement configuration. Taking a measurement event A5, the source base
station indicates two measIDs, measIiD1 and measID2, for a target cell for the conditional
handover in the RRCReconfiguration. measIiD1 and measl|D2 are separately associated with
two different reportConfigs, reportConfig1 and reportConfig2.

[0071] An A5 event configured in reportConfig1 is that the signal quality of a serving cell is
lower than X1 and the signal quality of a neighbour cell is higher than Y1.

[0072] An A5 event configured in reportConfig2 is that the signal quality of a serving cell is
lower than X2 and the signal quality of a neighbour cell is higher than Y2.

[0073] X1 < X2 and Y1 < Y2 are configured. In this embodiment, assuming that the "advance
handover preparation condition" is also configured as an A5 event (the signal quality of a
serving cell is lower than X0 and the signal quality of a neighbour cell is higher than Y0), or that
the "advance handover preparation condition" is configured as an A4 event (the signal quality
of a neighour cell is higher than Y0), YO <Y1 <Y2 and X1 < X2 < X0 are configured.
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[0074] Based on the preceding configuration, taking a schematic diagram of a handover
scenario in FIG. 7 as an example, when the UE has a blockage in a serving cell (point C in
FIG. 7), although the value of X1 is a very small, it is met that the signal quality of the serving
cell is less than X1 due to the occurrence of the blockage. In this case, if the signal quality of
the target cell has been higher than Y1, reportConfigl associated with measIiD1 meets a
reporting condition, and the UE performs the conditional handover. However, in the normal
case where no blockage occurs, when the UE moves to point B, a reporting condition of
reportConfig2 associated with measlD2 is met, such that the UE performs the conditional
handover.

Optional embodiment three

[0075] In a conditional handover, a handover preparation process is completed in advance
before an "actual handover condition" is met, and a handover command is sent to a UE in
advance when the signal quality of a source cell is good enough. Therefore, compared with the
existing handover technology, trigger time of a "conditional handover execution condition” may
be later than trigger time of an "actual handover condition" in the existing handover technology.
Taking an A3 event as an example, for the same handover scenario, if at the end of the
existing handover, an offset of the A3 event is configured to be O1 while the offset of the A3
event is configured to be O2 in the "conditional handover execution condition”, then O2 > O1
may be configured. To achieve the preceding purpose, the three implementations described
below are proposed in this embodiment.

Implementation one

[0076] When a source base station sends a list of targets cells for a conditional handover to a
UE (refer to step S440 of embodiment one), the source base station modifies (if configuring in
advance) or increases (if not configuring in advance) a cell individual offset of the target cell in
a measurement object configuration associated with the measID in addition to providing, in the
list of the target cells for the conditional handover, an ARFCN and a PCI of each conditional
handover cell, a conditional handover command of the target cell, and identifier information (for
example, measlID) indicating a measurement configuration of a "conditional handover
execution condition" of the target cell. The cell individual offset is used by the UE to evaluate
the "conditional handover execution condition” of the target cell. Generally, when a base station
modifies a configuration parameter of a measurement object, the UE deletes the saved
measurement result of the measurement object, stops a periodic measurement reporting timer
for reporting a measurement result of the measurement object, and stops a timer
(timeToTrigger) for performing layer 3 (L3, referring to an RRC layer here) filtering on the
measurement result of the measurement object. In this embodiment, to ensure the mobility
performance, the preceding operations are not performed when the cell individual offset is
modified or increased.
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Implementation two

[0077] When a source base station sends a list of targets cells for a conditional handover to a
UE (refer to step S440 of embodiment one), the source base station further provides an offset
or a threshold in addition to providing, in the list of the targets cells for the conditional
handover, an ARFCN and a PCIl of each cell for the conditional handover, a conditional
handover command of the target cell, and identifier information (for example, measlD)
indicating a measurement configuration of a "conditional handover execution condition” of the
target cell. According to the design of a system, the UE performs one of the operations
described below after receiving the offset or the threshold.

[0078] Operation one: The offset is used for replacing an offset configured in a measurement
object associated with the identifier information (for example, the measID) of the measurement
configuration of the "conditional handover execution condition" of the target cell, or the
threshold is used for replacing an threshold configured in a measurement object associated
with the identifier information (for example, the measID) of the measurement configuration of
the "conditional handover execution condition” of the target cell .

[0079] Operation two: The sum of the offset and an offset configured in a measurement object
associated with the identifier information (for example, the measlD) of the measurement
configuration of the "conditional handover execution condition" of the target cell is calculated,
or the sum of the threshold and a threshold configured in a measurement object associated
with the identifier information (for example, the measID) of the measurement configuration of
the "conditional handover execution condition” of the target cell is calculated.

[0080] After the UE obtains the calculated offset or threshold according to one of the preceding
operations, the UE uses the calculated offset or threshold to evaluate whether the target cell
meets the "conditional handover execution condition".

[0081] Taking an A3 event as an example, before the list of the target cells for the handover is
received, an A3 event configured for the UE in measID1 by the base station is that the signal
quality of a neighbour cell is one offset higher than the signal quality of a serving cell, and the
offset is configured to be 3 dB. In the list of the target cells for the conditional handover, the
base station configures identifier information indicating a measurement configuration of a
"conditional handover execution condition" of a target cell to be measID1, and configures an
offset of 2 dB. After the UE receives the offset, the UE performs operation two to obtain an
offset of the A3 event of measID1 is 5 dB. The UE uses 5 dB to evaluate whether the target cell
meets the A3 event, that is, meets the "conditional handover execution condition".

[0082] Also taking the A3 event as an example, before the list of the target cells for the
handover is received, the A3 event configured for the UE in measID1 by the base station is that
the signal quality of a neighbour cell is one offset higher than the signal quality of the serving
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cell, and the offset is configured to be 3 dB. In the list of the target cells for the conditional
handover, the base station configures identifier information indicating a measurement
configuration of a "conditional handover execution condition" of a target cell to be measID1,
and configures an offset of 5 dB. After the UE receives the offset, the UE performs operation
one to obtain an offset of the A3 event of measID1 is 5 dB. The UE uses 5 dB to evaluate
whether the target cell meets the A3 event, that is, meets the "conditional handover execution
condition”.

Implementation three

[0083] When a source base station configures reportConfig, the source base station
configures two sets of parameters for the same event, for example, configures two thresholds
for evaluating a neighbour cell, configures two offsets, and indicates one set of the two sets of
parameters to be used for a normal handover and the other set to be used for a conditional
handover.

[0084] Taking configuring an A4 event (the signal quality of a neighbour cell is higher than a
threshold) as an example, two thresholds Th1 and Th2 are configured, and it is indicated that
Th1 is used for the normal handover and Th2 is used for the conditional handover. The UE
uses Th1 to evaluate whether a target cell meets a normal handover condition and uses Th2 to
determine whether the target cell meets a "conditional handover execution condition”.

[0085] Taking configuring an A3 event (the signal quality of a neighbour cell is one offset
higher than the signal quality of a serving cell) as an example, two offsets Offset1 and Offset2
are configured, and it is indicated that Offset1 is used for the normal handover and Offset2 is
used for the conditional handover. The UE uses Offset1 to evaluate whether the target cell
meets the normal handover condition, and uses Th2 to determine whether the target cell
meets the "conditional handover execution condition".

Optional embodiment four

[0086] High frequencies up to 100 GHz may be used in a 5G system. When a high-frequency
link is blocked by a barrier, a blockage easily occurs. In the 5G system, wireless link quality is
monitored by two mechanisms, that is, beam link monitoring and radio link monitoring. When a
UE determines that a beam failure occurs, the UE performs a beam failure recovery process.
The beam recovery may fail, for example, a beam having sufficiently good signal quality is not
found, or a beam recovery acknowledgement is not received from a base station, or the like.

[0087] In this embodiment, after the UE receives an RRCReconfiguration message including a
list of targets cells for a conditional handover sent by a source base station, if the UE
determines that the beam recovery failure or a wireless link failure occurs in a source cell, the
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UE selects one target cell for the conditional handover from the list of the targets cells and
switches to the target cell.

[0088] FIG. 8 is an implementation flowchart according to this embodiment. The process
includes steps S610, S620, S630 and S640, which are similar to steps S410, S420, S430 and
S440 in embodiment one, respectively.

[0089] In step S650, the UE replies an RRCReconfigurationComplete message to the source
base station.

[0090] In step S660, before there is a target cell for the conditional handover that meets a
"conditional handover execution condition” corresponding to the target cell, the UE determines
the beam recovery failure or the wireless link failure.

[0091] In step S670, the UE selects one target cell for the conditional handover.

[0092] The UE may select one cell having the best signal quality from the list of the target cells
for the conditional handover. Alternatively, the UE may select one cell having the largest
number of beams with good quality from the list of the target cells for the conditional handover.
Alternatively, the UE may select a certain target cell from the list of the target cells for the
conditional handover according to an algorithm of the UE.

[0093] In step S680, the UE accesses the selected target cell.

[0094] In step S690, the UE sends an RRCReconfigurationComplete to the target cell.

Optional embodiment five

[0095] As described in optional embodiment two, conditional handover commands (referred to
as RRCReconfiguration-conds for distinguishing between descriptions) generated by multiple
target cells for a conditional handover are included in an RRCReconfiguration generated by a
source base station to be sent to a UE. The RRCReconfiguration includes an rrc-
Transactionldentifier allocated to the RRC message by the source base station. The
RRCReconfiguration-cond includes an rrc-Transactionldentifier allocated to the
RRCReconfiguration-cond by a target celll. When the UE replies an
RRCReconfigurationComplete message to the source base station, the rrc-
Transactionldentifier allocated to the RRCReconfiguration by the source base station is
carried. When the UE accesses a target cell for the conditional handover, an
RRCReconfigurationComplete message fed back to the target cell carries the rrc-
Transactionldentifier allocated to the RRCReconfiguration-cond message by the target cell and
stored by the UE.

[0096] For example, FIG. 9 is an implementation flowchart according to optional embodiment
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five. The process includes steps S701, S702, S703 and S704, which are similar to steps S410,
S420, S430 and S440 in optional embodiment one, respectively.

[0097] It is to be noted that in step 704 of this optional embodiment, an rrc-
Transactionldentifier allocated by the source base station to an RRCReconfiguration message
generated by the source base station is rrc-Transactionldentifier!. The RRCReconfiguration
message includes target cell X for the conditional handover. An rrc- Transactionldentifier in an
RRCReconfiguration-cond message of target cell X for the conditional handover is rrc-
TransactionldentifierX-1.

[0098] In step S705, after the UE receives the step S704, the UE replies an
RRCReconfigurationComplete message to the source base station. The message includes trc-
Transactionldentifier1.

[0099] In step S706, the source base station determines that the source base station needs to
perform a configuration update on information that has been configured for the UE.

[0100] For example, in this optional embodiment, the source base station needs to perform a
configuration update on a configuration parameter (for example, a data radio bearer (DRB)
configuration) of a source cell.

[0101] In step S707, the source base station sends an RRCReconfiguration to the UE. The rrc-
Transactionldentifier of the message is rrc- Transactionldentifier2. The message does not
include information of any target cell for the conditional handover.

[0102] In step S708, after the UE receives the information in step S707, the UE replies an
RRCReconfigurationComplete message to the source base station. The message includes rrc-
Transactionldentifier2.

[0103] In step S709, the source base station sends a handover request to the target base
station.

[0104] A configuration (included in the RRCReconfiguration-cond) of target cell X for the
conditional handover is configured by target cell X for the conditional handover according to
configuration information of the source cell. Thus, when the configuration of the source cell is
updated, the configuration of target cell X for the conditional handover also needs to be
updated accordingly. Therefore, the source base station sends the handover request to the
target base station. It is to be noted that there is no strict timing relationship among the three
steps S709, S707 and S708. For example, steps S709 and S707 may be performed
simultaneously.

[0105] In step S710, the target base station replies a handover request acknowledgement to
the source base station. The handover request acknowledgment includes the updated
configuration information of target cell X for the conditional handover. Similarly, the
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configuration information is included in an RRCReconfiguration-cond generated by target cell X
for the conditional handover. In this case, an rrc- Transactionldentifier included in the
RRCReconfiguration-cond is rrc-TransactionldentifierX2.

[0106] In step S711, the source base station sends an RRCReconfiguration to the UE. An rrc-
Transactionldentifier of the message is rrc-Transactionldentifier3. The message includes the
RRCReconfiguration-cond (including rrc- TransactionldentifierX2) of target cell X for the
conditional handover received from step S710.

[0107] In this optional embodiment, since the signal quality of the source cell has become very
poor at this time, the transmission of the RRCReconfiguration fails. That is, the UE does not
receive the message.

[0108] In step S712, cell X meets a "conditional handover execution condition”.
[0109] In step S713, the UE accesses cell X.

[0110] In step S714, the UE replies an RRCReconfigurationComplete message to cell X. The
message includes rre-TransactionldentifierX-1.

[0111] When cell X receives the RRCReconfigurationComplete, configuration information used
by the UE to access cell X may be determined through rrc-TransactionldentifierX-1.

Optional embodiment six

[0112] In all the optional embodiments described above, a UE accesses a target cell for a
conditional handover in the manner of random access. However, in some deployment
scenarios, the UE does not need to access the target cell for the conditional handover in the
manner of random access, for example, in the case where the target cell for the conditional
handover has the same timing adjustment (TA) as a source base station or a TA between the
UE and the target cell for the conditional handover is 0. When the UE does not need to perform
random access in the target cell, such a handover may be referred to as an RACH-less
handover.

[0113] In the existing handover technology, when the RACH-less handover is performed, after
a target cell receives a handover request from a source cell, one of the two operations
described below is performed.

[0114] Operation one: Uplink grant is configured for the UE. The configured uplink grant is
included in an RRCReconfiguration message generated by the target cell The
RRCReconfiguration is fed back to the source base station through a handover request
acknowledge message. Then, the source base station sends the received RRCReconfiguration
to the UE. After the UE receives the RRCReconfiguration message, the UE performs a
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handover and directly sends uplink data on the target cell by using the uplink grant configured
in the RRCReconfiguration.

[0115] Operation two: A target base station generates an RRCReconfiguration. The
RRCReconfiguration is not configured with uplink grant, but instructs the UE to perform the
RACH-less handover. After the target base station replies a handover request acknowledge
message to the source base station, the target base station starts to schedule the UE. The
RRCReconfiguration is fed back to the source base station through the handover request
acknowledge message. Then, the source base station sends the received RRCReconfiguration
to the UE. After the UE receives the RRCReconfiguration message, the UE listens for the
scheduling of the target base station, and directly sends uplink data or receives downlink data
on the target cell according to the scheduling of the target base station.

[0116] In the preceding two operations, the target base station needs to configure the uplink
grant in advance or starts to schedule the UE in advance. Compared with the mechanism that
the UE directly performs the handover after receiving a handover command in the existing
handover technology, this mechanism of configuring the uplink grant in advance or starting to
schedule the UE in advance does not cause too much wastes of resources. However, if this
mechanism is applied to a conditional handover process, since the handover preparation is
performed in advance, but the real handover is not performed until the "conditional handover
execution condition" is met, considerable wastes of resources are caused. To solve this
problem, two solutions are proposed here.

[0117] Solution one: After a target cell for the conditional handover receives an SRS sent by
the UE, the configured uplink grant starts to take effect (if the uplink grant is configured in a
conditional handover command (RRCReconfiguration)), or the target cell for the conditional
handover starts scheduling.

[0118] FIG. 10 is an implementation flowchart of solution one. The process includes steps
S810 and S820, which are similar to steps S410 and S420 in embodiment one, respectively.

[0119] In step S830, the target base station replies a handover request acknowledgment to the
source base station.

[0120] The handover request acknowledgement includes a configuration list of target cells.
Optionally, an RRCReconfiguration generated by a target cell may include uplink grant of the
target cell configured for the UE in advance. Whether to configure the uplink grant is
determined by the target cell according to an algorithm and a strategy of the target cell.

[0121] If the uplink grant is configured, the uplink grant does not take effect immediately after
configured.

[0122] In step S840, the source base station sends a conditional handover command to the
UE.
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[0123] In step S850, the UE replies an RRCReconfigurationComplete message to the source
base station.

[0124] In step S860, there is target cell X that meets a "conditional handover execution
condition”.

[0125] In step S870, the UE sends an SRS to target cell X.

[0126] The UE sends the SRS to target cell X according to the SRS configured for the UE by
target cell X in the conditional handover command.

[0127] In step S880, after target cell X receives the SRS from the UE, if the uplink grant is
configured in step S830, the uplink grant takes effect; if no uplink grant is configured in step
S830, the UE starts to be scheduled.

[0128] In step S890, the UE replies an RRCReconfiguration complete message to target cell X.
[0129] Solution two: After a target cell for the conditional handover generates a conditional
handover command (RRCReconfiguration), the target cell for the conditional handover starts
timer T. After the timer T expires, the configured uplink grant starts to take effect (if the uplink
grant is configured in a conditional handover command (RRCReconfiguration)), or the target
cell for the conditional handover starts scheduling.

[0130] FIG. 11 is an implementation flowchart of solution two. The process includes steps
S910, S920 and S930, which are similar to steps S910, S920 and S930 in solution one,

respectively.

[0131] In step S940, the target cell for the conditional handover starts timer T after generating
a conditional handover command (RRCReconfiguration).

[0132] Step S950 is the same as step S840 in solution one described above.

[0133] Step S960 is the same as step S850 in solution one described above.

[0134] In step S970, when timer T expires, the configured uplink grant starts to take effect (if
the uplink grant is configured in a conditional handover command (RRCReconfiguration)), or
the target cell for the conditional handover starts scheduling.

[0135] Step S980 is the same as step S860 in solution one described above.

[0136] Step S990 is the same as step S890 in solution one described above.

[0137] From the description of the implementations described above, it is apparent to those
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skilled in the art that the methods in the embodiments described above may be implemented
by software plus a necessary general-purpose hardware platform, or may, of course, be
implemented by hardware. However, in many cases, the former is a preferred implementation.
Based on this understanding, the technical solutions of the present disclosure substantially, or
the part contributing to the related art, may be embodied in the form of a software product. The
computer software product is stored in a storage medium (such as a read only memory
(ROM)/random access memory (RAM), a magnetic disk or an optical disk) and includes
several instructions for enabling a terminal device (which may be a mobile phone, a computer,
a server, a network device or the like) to perform the methods described in the embodiments
of the present disclosure.

Embodiment two

[0138] This embodiment further provides a handover apparatus. The apparatus is configured
to implement the embodiments and preferred implementations described above. What has
been described is not repeated. As used below, the term "module” may be software, hardware
or a combination of software and hardware capable of implementing predetermined functions.
The apparatuses in the embodiment described below are preferably implemented by software,
but an implementation by hardware or by a combination of software and hardware is also
possible and conceived.

[0139] FIG. 12 is a structural block diagram of a handover apparatus according to an
embodiment of the present disclosure. As shown in FIG. 2, the apparatus includes a reception
module 122 and a first handover module 124. The reception module 122 is configured for a UE
to receive a radio resource control reconfiguration message sent by a source base station. The
radio resource control reconfiguration message includes a list of target cells for performing a
conditional handover by the UE. Information of each target cell in the list of the target cells for
performing the conditional handover includes at least one of the following: frequency
information of the target cell, a physical cell identifier of the target cell, a conditional handover
command of the target cell generated by the target cell, or at least one piece of measurement
configuration identifier information. The measurement configuration identifier information is
used for instructing an execution condition for the UE to perform a conditional handover in the
target cell. The first handover module 124 is configured to perform a handover according to
the radio resource control reconfiguration message.

[0140] Through the apparatus shown in FIG. 12, compared with the existing conditional
handover in which only one target cell is selected, in the present disclosure, the list of the
target cells is configured, and one target cell is selected from multiple target cells, thus solving
the problem of a handover failure caused by a transmission failure of a measurement report or
a handover command in the related art, and improving the mobility performance.

[0141] In an optional implementation, the conditional handover command of the target cell is
sent to the source base station by the target cell through an interface message. The interface
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message includes a configuration list of target cells. A configuration of each target cell in the
configuration list of the target cells includes a CGI of the target cell, a conditional handover
command of the target cell, and one piece of the following information: PDU session
information successfully admitted on the target cell, or E-RAB information successfully admitted
on the target cell.

[0142] Optionally, the conditional handover command of the target cell includes an RRC
message transaction identifier allocated to the conditional handover command by the target
cell.

[0143] Optionally, in the case where the information of each target cell in the list of the target
cells for performing the conditional handover includes the at least one piece of measurement
configuration identifier information, the apparatus is further configured to modify or increase a
cell individual offset of the target cell in a measurement object configuration associated with the
measurement configuration identifier information.

[0144] Optionally, in the case where the information of each target cell in the list of the target
cells for performing the conditional handover includes the at least one piece of measurement
configuration identification information, the information of each target cell in the list of the target
cells for performing the conditional handover further includes an offset or a threshold.

[0145] Optionally, when the UE receives the offset or the threshold, the apparatus is further
configured to perform the following operations: the UE uses the offset to replace an offset in
the measurement object configuration associated with the measurement configuration identifier
information, or the UE uses the threshold to replace an threshold in the measurement object
configuration associated with the measurement configuration identifier information; or the UE
calculates the sum of the offset and an offset in the measurement object configuration
associated with the measurement configuration identifier information, or the UE calculates the
sum of the threshold and an threshold in the measurement object configuration associated with
the measurement configuration identifier information.

[0146] Optionally, before the operation in which the UE receives the radio resource control
reconfiguration message sent by the source base station, the apparatus is further configured
to perform the following operation: the UE receives at least two sets of parameters configured
for the same measurement event by the source base station; or the apparatus is further
configured to perform the following operation: the UE receives at least two sets of parameters
configured for the same measurement event by the source base station and carried in the
radio resource control reconfiguration message. The two sets of parameters include a first set
of parameters and a second set of parameters. The first set of parameters is used for
instructing the UE to perform a conditional handover. The second set of parameters is used for
instructing the UE to perform a non-conditional handover.

[0147] Optionally, the operation in which the UE performs the handover according to the radio
resource control reconfiguration message includes the following operation: if a measurement
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result of at least one target cell included in the radio resource control reconfiguration message
meets a reporting condition of a report configuration associated with the measurement
configuration identifier information, it is determined that an execution condition for the UE to
perform a conditional handover in the target cell is met; and the UE switches to the target cell.

[0148] Optionally, after the operation in which the UE receives the radio resource control
reconfiguration message sent by the source base station, the apparatus is further configured
to perform the following operations: if the UE determines that a beam recovery failure or a
radio link failure occurs in a source cell, the UE selects one target cell from the list of the target
cells; and the UE switches to the one target cell.

[0149] Optionally, after the operation in which the UE receives the radio resource control
reconfiguration message sent by the source base station, the apparatus is further configured
to perform the following operations: the UE replies a radio resource control reconfiguration
complete message to the source base station. The radio resource control reconfiguration
complete message carries an RRC message transaction identifier allocated to the radio
resource control reconfiguration message by the source base station.

[0150] Optionally, when the UE performs the handover according to the radio resource control
reconfiguration message, the apparatus is further configured to perform the following
operations: the UE replies, to the target cell, a radio resource control reconfiguration complete
message carrying an RRC message transaction identifier allocated to the conditional handover
command by the target cell.

[0151] This embodiment further provides a handover apparatus. FIG. 13 is a structural block
diagram of another handover apparatus according to an embodiment of the present
disclosure. As show in FIG. 13, the apparatus includes a second handover module 132. The
second handover module 132 is configured to send a radio resource control reconfiguration
message to a UE. The radio resource control reconfiguration message includes a list of target
cells for performing a conditional handover by the UE. Information of each target cell in the list
of the target cells for performing the conditional handover includes at least one of the following:
frequency information of the target cell, a physical cell identifier of the target cell, a conditional
handover command of the target cell generated by the target cell, or at least one piece of
measurement configuration identifier information. The measurement configuration identifier
information is used for instructing an execution condition for the UE to perform a conditional
handover in the target cell.

[0152] In an optional implementation, the conditional handover command of the target cell is
sent to the source base station by the target cell through an interface message. The interface
message includes a configuration list of target cells. A configuration of each target cell in the
configuration list of the target cells includes a CGI of the target cell, a conditional handover
command of the target cell, and one piece of the following information: PDU session
information successfully admitted on the target cell, or E-RAB information successfully admitted
on the target cell.
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[0153] Optionally, the apparatus is further configured to perform the following operations: after
a target cell receives an SRS sent by the UE, uplink grant of the target cell configured in a
conditional handover command starts to take effect, or the target cell starts scheduling; or after
the target cell generates the radio resource control reconfiguration message, the target cell
starts a timer, and after the timer expires, the uplink grant of the target cell configured in the
conditional handover command starts to take effect, or the target cell starts scheduling.

[0154] Through the apparatus shown in FIG. 13, compared with the existing conditional
handover in which only one target cell is selected, in the present disclosure, the list of the
target cells is configured, and one target cell is selected from multiple target cells, thus solving
the problem of the handover failure caused by the transmission failure of the measurement
report or the handover command in the related art, and improving the mobility performance.

[0155] It is to be noted that the various modules described above may be implemented by
software or hardware. An implementation by hardware may, but not necessarily, be performed
in the following manner: the modules are located in the same processor or the modules are
located in in different processors in any combination.

Embodiment three

[0156] This embodiment of the present disclosure further provides a storage medium. The
storage medium stores a computer program. The computer program is configured to, when
executed, perform the steps in any method embodiment.

[0157] Optionally, in this embodiment, the storage medium may be configured to store a
computer program for performing the following steps: in step S1, a UE receives a radio
resource control reconfiguration message sent by a source base station, where the radio
resource control reconfiguration message includes a list of target cells for performing a
conditional handover by the UE, information of each target cell in the list of the target cells for
performing the conditional handover includes at least one of the following: frequency
information of the target cell, a physical cell identifier of the target cell, a conditional handover
command of the target cell generated by the target cell, or at least one piece of measurement
configuration identifier information, and the measurement configuration identifier information is
used for instructing an execution condition for the UE to perform a conditional handover in the
target cell;, and in step S2, the UE performs a handover according to the radio resource control
reconfiguration message.

[0158] Optionally, the storage medium is further configured to store a computer program for
performing the following steps: in step S1, a source base station sends a radio resource
control reconfiguration message to a UE. The radio resource control reconfiguration message
includes a list of target cells for performing a conditional handover by the UE. Information of
each target cell in the list of the target cells for performing the conditional handover includes at
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least one of the following: frequency information of the target cell, a physical cell identifier of
the target cell, a conditional handover command of the target cell generated by the target cell,
or at least one piece of measurement configuration identifier information. The measurement
configuration identifier information is used for instructing an execution condition for the UE to
perform a conditional handover in the target cell.

[0159] Optionally, in this embodiment, the storage medium may include, but is not limited to, a
universal serial bus (USB) flash disk, an ROM, an RAM, a mobile hard disk, a magnetic disk,
an optical disk or another medium capable of storing a computer program.

[0160] This embodiment of the present disclosure further provides an electronic device. The
electronic device includes a memory and a processor. The memory stores a computer
program. The processor is configured to execute the computer program to perform the steps
in any method embodiment described above.

[0161] Optionally, the electronic device may further include a transmission device and an input
and output device. Both the transmission device and the input and output device are
connected to the processor.

[0162] Optionally, in this embodiment, the processor may be further configured to perform,
through a computer program, the following steps: in step S1, a UE receives a radio resource
control reconfiguration message sent by a source base station, where the radio resource
control reconfiguration message includes a list of target cells for performing a conditional
handover by the UE, information of each target cell in the list of the target cells for performing
the conditional handover includes at least one of the following: frequency information of the
target cell, a physical cell identifier of the target cell, a conditional handover command of the
target cell generated by the target cell, or at least one piece of measurement configuration
identifier information, and the measurement configuration identifier information is used for
instructing an execution condition for the UE to perform a conditional handover in the target
cell; and in step S2, the UE performs a handover according to the radio resource control
reconfiguration message.

[0163] Optionally, the electronic device is further configured to store a computer program for
performing the steps described below.

[0164] In step S1, a source base station sends a radio resource control reconfiguration
message to a UE. The radio resource control reconfiguration message includes a list of target
cells for performing a conditional handover by the UE. Information of each target cell in the list
of the target cells for performing the conditional handover includes at least one of the following:
frequency information of the target cell, a physical cell identifier of the target cell, a conditional
handover command of the target cell generated by the target cell, or at least one piece of
measurement configuration identifier information. The measurement configuration identifier
information is used for instructing an execution condition for the UE to perform a conditional
handover in the target cell.
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[0165] Optionally, for specific examples in this embodiment, reference may be made to the
examples described in the preceding embodiments and optional implementations, which are
not repeated in this embodiment.

[0166] Apparently, it is to be understood by those skilled in the art that the modules or steps of
the present disclosure may be implemented by a general-purpose computing device and may
be concentrated on a single computing device or distributed in a network formed by multiple
computing devices. Optionally, these modules or steps may be implemented by program codes
executable by the computing device. Thus, these modules or steps may be stored in a storage
device and executed by the computing device. Moreover, in some cases, the illustrated or
described steps may be executed in a sequence different from the sequence described herein.
Alternatively, each of these modules or steps may be implemented by being made into an
integrated circuit module, or multiple ones of these modules or steps may be implemented by
being made into a single integrated circuit module. In this way, the present disclosure is not
limited to any specific combination of hardware and software.
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Patentkrav

1. Fremgangsmade, omfattende:

modtagelse, ved hjeelp af et brugerudstyr, UE, af en radioressourcestyrings-,
RRC-, rekonfigurationsmeddelelse fra en kildebasestation, hvor RRC-rekonfi-
gurationsmeddelelsen omfatter en liste over malceller til udferelse af en betin-
get overdragelse ved hjeelp af UE, og

information om hver malcelle af malcellerne, som omfatter i) en betinget over-
dragelseskommando af malcellen genereret ved hjaelp af malcellen, ii) en far-
ste malekonfigurationsidentifikator, der angiver en farste udferelsesbetingelse
for, at UE kan udfere en betinget overdragelse til maicellen, og iii) en anden
malekonfigurationsidentifikator, der angiver en anden udferelsesbetingelse
for, at UE kan udfere den betingede overdragelse til malcellen; og

udferelse, ved hjeelp af UE, af den betingede overdragelse i overensstem-

melse med RRC-rekonfigurationsmeddelelsen.

2. Fremgangsmade ifelge krav 1, hvor den betingede overdragelseskom-
mando af malcellen omfatter en RRC-meddelelsestransaktionsidentifikator,
der er allokeret til den betingede overdragelseskommando ved hjeelp af mal-

cellen.

3. Fremgangsmade ifalge krav 1, omfattende:

som reaktion pa et maleresultat fra mindst en ferste mailcelle blandt malcel-
lerne, der opfylder en rapporteringsbetingelse for en rapportkonfiguration for-
bundet med mindst én af den ferste malekonfigurationsidentifikator eller den
anden malekonfigurationsidentifikator, bestemmelse, om en udfarelsesbetin-
gelse for, at UE kan udfere en betinget overdragelse til den ferste maicelle, er
opfyldt; og

udferelse, ved hjeelp af UE, af den betingede overdragelse til den ferste mal-

celle.
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4. Fremgangsmade ifglge krav 1, omfattende:

som reaktion pa, at UE bestemmer, at der er opstaet en radioforbindelsesfejl i
en kildecelle, udveelgelse, ved hjeelp af UE, af en ferste malcelle fra listen over
malcellerne; og

udferelse, ved hjeelp af UE, af den betingede overdragelse til den ferste mal-

celle.

5. Fremgangsmade ifelge krav 1, hvor fremgangsmaden efter modtagelse af
RRC-rekonfigurationsmeddelelsen fra kildebasestationen ved hjeelp af UE om-
fatter:

afsendelse, ved hjeelp af UE, af en meddelelse om feerdiggerelse af RRC-re-
konfiguration til kildebasestationen,

hvor meddelelsen om faerdiggarelse af RRC-rekonfiguration indeholder en
RRC-meddelelsestransaktionsidentifikator, der er allokeret til RRC-rekonfigu-

rationsmeddelelsen ved hjeelp af kildebasestationen.

6. Fremgangsmade ifalge krav 1, omfattende:

afsendelse, ved hjeelp af UE til en ferste malcelle blandt maicellerne, af en
meddelelse om feerdiggerelse af RRC-rekonfiguration, der indeholder en
RRC-meddelelsestransaktionsidentifikator, der er allokeret til den betingede

overdragelseskommando ved hjeelp af den ferste malcelle.

7. Brugerudstyr, UE, omfattende:

mindst én processor, der er konfigureret til at implementere:

modtagelse af en radioressourcestyrings-, RRC-, rekonfigurationsmeddelelse
fra en kildebasestation, hvor RRC-rekonfigurationsmeddelelsen omfatter en li-
ste over malceller til udferelse af en betinget overdragelse ved hjeelp af UE, og
information om hver malcelle af malcellerne, som omfatter i) en betinget over-
dragelseskommando af malcellen genereret ved hjeelp af malcellen, og en fer-
ste malekonfigurationsidentifikator, der angiver en farste udferelsesbetingelse

for, at UE kan udfere en betinget overdragelse til maicellen, og iii) en anden
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malekonfigurationsidentifikator, der angiver en anden udferelsesbetingelse
for, at UE kan udfere den betingede overdragelse til malcellen; og
udfgrelse af den betingede overdragelse i overensstemmelse med RRC-re-

konfigurationsmeddelelsen.

8. UE ifelge krav 7, hvor den betingede overdragelseskommando af malcellen
omfatter en RRC-meddelelsestransaktionsidentifikator, der er allokeret til den

betingede overdragelseskommando ved hjeelp af malcellen.

9. UE ifglge krav 7, hvor den mindst ene processor er konfigureret til at imple-
mentere:

som reaktion pa et maleresultat fra mindst en ferste mailcelle blandt malcel-
lerne, der opfylder en rapporteringsbetingelse for en rapportkonfiguration for-
bundet med mindst én af den ferste malekonfigurationsidentifikator eller den
anden malekonfigurationsidentifikator, bestemmelse, om en udfarelsesbetin-
gelse for, at UE kan udfere en betinget overdragelse til den ferste maicelle, er
opfyldt; og

udferelse af den betingede overdragelse til den farste maicelle.

10. UE ifelge krav 7, hvor den mindst ene processor er konfigureret til at im-
plementere:

som reaktion pa bestemmelsen om, at der er opstaet en radioforbindelsesfejl
i en kildecelle, udvaelgelse af en farste malcelle fra listen over maiceller; og

udferelse af den betingede overdragelse til den farste maicelle.

11. UE ifelge krav 7, hvor den mindst ene processor er konfigureret til at im-
plementere:

efter modtagelse af RRC-rekonfigurationsmeddelelsen fra kildebasestationen,
afsendelse af en meddelelse om feerdiggerelse af RRC-rekonfiguration til kil-
debasestationen, hvor meddelelsen om feerdiggerelse af RRC-rekonfiguration

indeholder en RRC-meddelelsestransaktionsidentifikator, der er allokeret til
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RRC-rekonfigurationsmeddelelsen ved hjeelp af kildebasestationen.

12. UE ifelge krav 7, hvor den mindst ene processor er konfigureret til at im-
plementere:

afsendelse, til en ferste malcelle blandt malcellerne, af en meddelelse om feer-
diggerelse af RRC-rekonfiguration, der indeholder et RRC-meddelelsestrans-
aktionsidentifikator, der er allokeret til den betingede overdragelseskommando

ved hjeelp af den ferste malcelle.

13. Fremgangsmade, omfattende:

transmission, ved hjeelp en kildebasestation til et brugerudstyr, UE, af en ra-
dioressourcestyrings-, RRC-, rekonfigurationsmeddelelse,

hvor RRC-rekonfigurationsmeddelelsen omfatter en liste over maiceller til ud-
farelse af en betinget overdragelse ved hjeelp af UE, og information om hver
malcelle af malcellerne, som omfatter i) en betinget overdragelseskommando
af malcellen genereret ved hjeelp af malcellen, og en ferste malekonfigurati-
onsidentifikator, der angiver en ferste udferelsesbetingelse for, at UE kan ud-
fore en betinget overdragelse til malcellen, og iii) en anden malekonfigurati-
onsidentifikator, der angiver en anden udfgrelsesbetingelse for, at UE kan ud-
fore den betingede overdragelse til maicellen; og

hvor RRC-rekonfigurationsmeddelelsen anvendes af UE til udferelse af den

betingede overdragelse.

14. Fremgangsmade ifelge krav 13, hvor den betingede overdragelseskom-
mando af malcellen omfatter en RRC-meddelelsestransaktionsidentifikator,
der er allokeret til den betingede overdragelseskommando ved hjeelp af mal-

cellen.

15. Kildebasestation, omfattende mindst én processor konfigureret til at imple-

mentere fremgangsmaden ifglge krav 13 eller 14.
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A UE receives a radio resource control reconfiguration message
sent by a source base station, where the radio resource control
reconfiguration message includes a list of target cells for
performing a conditional handover by the UE, information of
each target cell in the list of the target cells for performing the
conditional handover includes at least one of the following:
frequency information of the target cell, a physical cell identifier
of the target cell, a conditional handover command of the target
cell generated by the target cell, or at least one piece of
measurement configuration identifier information, and the
measurement configuration identifier information is used for
instructing an execution condition for the UE to perform a
conditional handover in the target cell

The UE performs a handover according to the radio resource
control reconfiguration message

FIG. 1

A source base station sends a radio resource control
reconfiguration message to a UE, where the radio resource
control reconfiguration message includes a list of target cells for
performing a conditional handover by the UE, information of
each target cell in the list of the target cells for performing the
conditional handover includes at least one of the following:
frequency information of the target cell, a physical cell identifier
of the target cell, a conditional handover command of the target
cell generated by the target cell, or at least one piece of
measurement configuration identifier information, and the
measurement configuration identifier information is used for
mstructing an execution condition for the UE to perform a

conditional handover in the target cell

FIG. 2



DK/EP 3796711 T3



DK/EP 3796711 T3

Conditional handover
trigger point

UE

Actual handover point

F1G. 3

S-gNB T-gNB

S210: Measurement report

(location B)

S240: Handover |«

Command

S220: HANDOVER REQUEST
>

S230: HANDOVER REQUEST
ACKNOWLEDGE

RIFAN

S250: Radio link

failure

FI1G. 4



UE

DK/EP 3796711 T3

S-g

NB T-gNB

S310: Mcasurcment report

(location A)

S5320: HANDOVER REQUEST

| .

|t

$330: HANDOVER REQUEST
<« ACKNOWLEDGE

<8340: Handover Command

S350: Conditional handover

complete

S360: a conditional
handover event is met at

location B

S370: Random

accCess

S$380: Conditional

handover complete

Y

FIG. 5




UE

S-gNB

T-gNB1

S410: Measurement report |

DK/EP 3796711 T3

-y
Lot

S410": Measurement report 2

$420: HANDOVER
REQUEST

$5350: Conditional

5420" HANDOVER REQUEST

T-gNB2

handover complete

-

»| 5430 HANDOVER REQUEST

ACKNOWILEDGE

S430": HANDOVER REQUH

ST ACKNOWLEDGE

S440: RRC Reconfiguration

Conditional handover
trigger point (Thresholds of
an AS event are (X0, Y0))

Actual handover point 1
(Thresholds of an A5
event are (X1, Y1))

FI1G. 6

|

1

] S
i

1

1

|

v Actual handover point 2
(Thresholds of an A3
event are (X2, Y2))

F1G. 7




UE

DK/EP 3796711 T3

S-gNB

S5610: Measurement report

|-
-

T-gNB

S5620: HANDOVER REQUEST

S660: Determine a beam
recovery failure or aradio

S670: Select one target cell
for a conditional handover

-
5630: HANDOVER REQUEST
ACKNOWLEDGE
S640: RRC Reconfiguration
-
S650: RRC Reconfiguration
complete
>
link failure
S680: Random [access
>

S$690: Conditional

handover complete

Y

FIG. 8



DK/EP 3796711 T3

UE S-gNB T-gNB

S701: Measurement report

S5702: HANDOVER REQUEST

-

$704: RRC Reconfiguration (rre- | S703: HANDOVER REQUEST

Transactionldentifier], target cell | ACKNOWT EDGE

X for a conditional handover (rrc-
TransactionldentifierX-1))

<
-

S705: RRC Reconfiguration complgte
(rre-Transactionldentifierl)

S706: The source base station determines that
the source base station needs to perform a
configuration update on information that has
been configured for the UE

S707: RRC Reconfiguration
_ (rre-Transactionldentifier2) 7]

Which may be performed
ynchronously

5708: RRC Reconfiguration comiplete
(rre-Transactionldentifier2)

709 ITANDOVER REQUEST

\/87 10: TANDOVER REQUEST

< ACKNOWLEDGE
S712: Cell X meets a S711: RRC Reconfiguration (rrc-
'cond1t'1onal hagd'ovqer Transactionldentifier3, target cell X for the
execution condition’ ndtional handover (rrc-Transactionldentifier X-2))
S713: Randpm access |

S$714: RRC Reconfiguration complete (rrc-TransactionldentiﬁerX—1)‘

F1G. 9



DK/EP 3796711 T3

S-gNB T-gNB

S810: Measurement report

S840: RRC Reconfiguration

" | $820: HANDOVER REQUEST

[
!

S830: HANDOVER REQUEST
‘ACKNOWLEDGE (uplink grant)

complete

 $850: RRC Reconfiguration

S860: Target cell X meets
a “conditional handover
execution condition”

P
P

S870: SRS
S880: The uplink
grant takes effect
S890: RRC Reconfiguration| complete >{

FIG. 10



DK/EP 3796711 T3

S-gNB

S910: Measurement report
>

5920: HANDOVER REQUEST
-

S930: HANDOVER REQUEST
 ACKNOWLEDGE (uplink grant)

S950: RRC Reconfiguration (list S940: Start
of targets cells for a conditional timer T
P handover)
" 8960: RRC Reconfi guration
complete |
S980: Timer
expires

S980: Target cell X meets
a “conditional handover
execution condition”

S990: RRC Reconfiguration complete

FIG. 11

Reception module

First handover 124
module

FIG. 12

Second handover | _-132
module

FIG. 13



	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	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 - CLAIMS
	Page 31 - CLAIMS
	Page 32 - CLAIMS
	Page 33 - CLAIMS
	Page 34 - DRAWINGS
	Page 35 - DRAWINGS
	Page 36 - DRAWINGS
	Page 37 - DRAWINGS
	Page 38 - DRAWINGS
	Page 39 - DRAWINGS
	Page 40 - DRAWINGS
	Page 41 - DRAWINGS
	Page 42 - DRAWINGS

