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Description
Title of Invention: METHOD AND APPARATUS FOR
HANDOVER OF USER EQUIPMENT IN NES CELL IN A NEXT

GENERATION MOBILE COMMUNICATION SYSTEM
Technical Field

[1] The present disclosure relates to the operations of a terminal and base station in a
wireless communication system, and more specifically, to a handover method and
apparatus according to the status of the terminal and network in a network energy

saving (NES) system that supports power saving technology.
Background Art

[2] Fifth generation (5G) mobile communication technologies define broad frequency
bands such that high transmission rates and new services are possible, and can be im-
plemented not only in "Sub 6 gigahertz (GHz)" bands such as 3.5 GHz, but also in
"Above 6 GHz" bands referred to as millimeter wave (mmWave) such as 28 GHz and
39 GHz. In addition, it has been considered to implement sixth generation (6G) mobile
communication technologies, which is referred to as Beyond 5G systems, in terahertz
(THz) bands (for example, 95 GHz to 3 THz bands) in order to accomplish
transmission rates fifty times faster than 5G mobile communication technologies and
ultra-low latencies one-tenth of 5G mobile communication technologies.

[3] At the beginning of the development of 5G mobile communication technologies, in
order to support services and to satisfy performance requirements in connection with
enhanced Mobile BroadBand (eMBB), Ultra Reliable Low Latency Communications
(URLLC), and massive Machine-Type Communications (mMTC), there has been
ongoing standardization regarding beamforming and massive multi input multi output
(MIMO) for mitigating radio-wave path loss and increasing radio-wave transmission
distances in mmWave, supporting various numerologies (operating a plurality of
subcarrier spacings, etc.) for efficiently utilizing mmWave resources and dynamic
operation of slot formats, initial access technologies for supporting multi-beam
transmission and broadbands, definition and operation of Band-Width Part (BWP),
new channel coding methods such as a Low Density Parity Check (LDPC) code for
large amount of data transmission and a polar code for highly reliable transmission of
control information, L2 pre-processing, and network slicing for providing a dedicated
network specialized to a specific service.

[4] Currently, there are ongoing discussions regarding improvement and performance
enhancement of initial 5G mobile communication technologies in view of services to

be supported by 5G mobile communication technologies, and there has been physical
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[6]

[7]
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layer standardization regarding technologies such as Vehicle-to-everything (V2X) for
aiding driving determination by autonomous vehicles based on information regarding
positions and states of vehicles transmitted by the vehicles and for enhancing user con-
venience, New Radio Unlicensed (NR-U) aimed at system operations conforming to
various regulation-related requirements in unlicensed bands, new radio (NR) user
equipment (UE) Power Saving, Non-Terrestrial Network (NTN) which is UE-satellite
direct communication for providing coverage in an area in which communication with
terrestrial networks is unavailable, and positioning.

Moreover, there has been ongoing standardization in air interface architecture/
protocol regarding technologies such as Industrial Internet of Things (IIoT) for
supporting new services through interworking and convergence with other industries,
Integrated Access and Backhaul (IAB) for providing a node for network service area
expansion by supporting a wireless backhaul link and an access link in an integrated
manner, mobility enhancement including conditional handover and Dual Active
Protocol Stack (DAPS) handover, and two-step random access for simplifying random
access procedures (2-step RACH for NR). There also has been ongoing standardization
in system architecture/service regarding a 5G baseline architecture (for example,
service based architecture or service based interface) for combining Network Functions
Virtualization (NFV) and Software-Defined Networking (SDN) technologies, Mobile
Edge Computing (MEC) for receiving services based on UE positions, and the like.

As 5G mobile communication systems are commercialized, connected devices that
have been exponentially increasing will be connected to communication networks, and
it is accordingly expected that enhanced functions and performances of 5G mobile
communication systems and integrated operations of connected devices will be
necessary. To this end, new research is scheduled in connection with eXtended Reality
(XR) for efficiently supporting Augmented Reality (AR), Virtual Reality (VR), Mixed
Reality (MR) and the like, 5G performance improvement and complexity reduction by
utilizing Artificial Intelligence (Al) and Machine Learning (ML), Al service support,
metaverse service support, drone communication, and the like.

Furthermore, such development of 5G mobile communication systems will serve as a
basis for developing not only new waveforms for securing coverage in terahertz bands
of 6G mobile communication technologies, multi-antenna transmission technologies
such as Full Dimensional MIMO (FD-MIMO), array antennas and large-scale
antennas, metamaterial-based lenses and antennas for improving coverage of terahertz
band signals, high-dimensional space multiplexing technology using Orbital Angular
Momentum (OAM), and Reconfigurable Intelligent Surface (RIS) technology, but also
full-duplex technology for increasing frequency efficiency of 6G mobile commu-

nication technologies and improving system networks, Al-based communication
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technology for implementing system optimization by utilizing satellites and Artificial
Intelligence (AI) from the design stage and internalizing end-to-end Al support
functions, and next-generation distributed computing technology for implementing
services at levels of complexity exceeding the limit of UE operation capability by
utilizing ultra-high-performance communication and computing resources.

Disclosure of Invention

Technical Problem

Mobility support methods and apparatus using the location information of the
terminal have been provided in non-terrestrial network systems, and for terminals that
can utilize such methods and apparatus, a need for a mobility support method that uses
relative position measurement between the terminal and the network, different from the

existing signal strength-based method, has emerged.

Solution to Problem

In order to solve the above problem, the disclosure provides a method for processing
a control signal in a wireless communication system, comprising receiving a first
control signal transmitted from a base station; processing the received first control
signal; and transmitting a second control signal generated based on the processing to
the base station.

In addition, a method for performing a handover according to a condition by a
terminal using power saving mode operation information of any network, according to
an embodiment of the disclosure, may comprise an operation of a first base station to
configure a handover condition for conditional handover for a terminal according to a
power saving mode operation of neighboring base stations including the first base
station, an operation of the terminal to identify power saving mode status information
of the neighboring base stations including the first base station, an operation of the
terminal to determine an occurrence of a specific event based on the information, for
example, an operation of the terminal to determine whether to trigger a handover to the
neighboring base stations, and an operation of performing the handover to a corre-
sponding neighboring base station in case where it is determined that the specific event
has occurred.

According to the disclosure, handover of a terminal can be performed more quickly
by effectively utilizing power saving mode operation information of a network in a
wireless communication system.

Before undertaking the DETAILED DESCRIPTION below, it may be advantageous
to set forth definitions of certain words and phrases used throughout this patent
document: the terms "include" and "comprise," as well as derivatives thereof, mean

inclusion without limitation; the term "or," is inclusive, meaning and/or; the phrases
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"associated with" and "associated therewith," as well as derivatives thereof, may mean
to include, be included within, interconnect with, contain, be contained within, connect
to or with, couple to or with, be communicable with, cooperate with, interleave,
juxtapose, be proximate to, be bound to or with, have, have a property of, or the like;
and the term "controller" means any device, system or part thereof that controls at least
one operation, such a device may be implemented in hardware, firmware or software,
or some combination of at least two of the same. It should be noted that the func-
tionality associated with any particular controller may be centralized or distributed,

whether locally or remotely.
Moreover, various functions described below can be implemented or supported by

one or more computer programs, each of which is formed from computer readable
program code and embodied in a computer readable medium. The terms "application”
and "program" refer to one or more computer programs, software components, sets of
instructions, procedures, functions, objects, classes, instances, related data, or a portion
thereof adapted for implementation in a suitable computer readable program code. The
phrase "computer readable program code" includes any type of computer code,
including source code, object code, and executable code. The phrase "computer
readable medium" includes any type of medium capable of being accessed by a
computer, such as read only memory (ROM), random access memory (RAM), a hard
disk drive, a compact disc (CD), a digital video disc (DVD), or any other type of
memory. A "non-transitory" computer readable medium excludes wired, wireless,
optical, or other communication links that transport transitory electrical or other
signals. A non-transitory computer readable medium includes media where data can be
permanently stored and media where data can be stored and later overwritten, such as a
rewritable optical disc or an erasable memory device.

Definitions for certain words and phrases are provided throughout this patent
document, those of ordinary skill in the art should understand that in many, if not most
instances, such definitions apply to prior, as well as future uses of such defined words
and phrases.

Advantageous Effects of Invention

According to an embodiment of the disclosure, a method and apparatus for
improving handover performance of a terminal using power saving mode operation in-
formation of a network in a wireless communication system is provided.

Brief Description of Drawings

For a more complete understanding of the present disclosure and its advantages,

reference is now made to the following description taken in conjunction with the ac-

companying drawings, in which like reference numerals represent like parts:
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[17] FIG. 1 illustrates a structure of an NR system according to an embodiment of the
disclosure;
[18] FIG. 2 illustrates a NES mode concept of a base station or cell according to an em-

bodiment of the present disclosure;

[19] FIG. 3 illustrates a serving cell, a candidate cell of CHO, and a CHO procedure of a
terminal according to an embodiment of the present disclosure;

[20] FIG. 4 illustrates a signal transmission procedure in which a serving cell collects the
NES status of neighboring candidate cells and provides collected information to a
terminal according to an embodiment of the present disclosure;

[21] FIG. 5 illustrates a procedure in which a terminal directly collects NES status in-
formation transmitted by a serving cell and neighboring candidate cells according to an
embodiment of the present disclosure;

[22] FIG. 6 illustrates a procedure in which a terminal directly collects NES status in-
formation from a serving cell or neighboring candidate cells upon request according to
an embodiment of the present disclosure;

[23] FIG. 7 illustrates a procedure in which a serving cell configures a CHO to a terminal
and the terminal performs the CHO according to an embodiment of the present
disclosure;

[24] FIG. 8 illustrates a structure of a base station according to an embodiment of the
present disclosure; and

[25] FIG. 9 illustrates a structure of a terminal according to an embodiment of the present
disclosure.

Mode for the Invention

[26] FIGS. 1 through 9, discussed below, and the various embodiments used to describe
the principles of the present disclosure in this patent document are by way of il-
lustration only and should not be construed in any way to limit the scope of the
disclosure. Those skilled in the art will understand that the principles of the present
disclosure may be implemented in any suitably arranged system or device.

[27] Hereinafter, the operating principle of the present disclosure will be described in
detail with reference to accompanying drawings. Hereinafter, in describing the
disclosure, a detailed description of known functions and constitutions incorporated
herein will be omitted when it is determined that the detailed description may unnec-
essarily obscure the gist of the disclosure. Furthermore, terms to be described
hereunder have been defined by taking into consideration functions in the disclosure,
and may be different depending on a user, an operator's intention or practice. Ac-
cordingly, each term should be defined based on contents over the entire specification.

[28] In the following description, terms identifying access nodes, terms indicating
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network entities, terms indicating messages, terms indicating interfaces between
network entities, terms indicating various types of identification information, etc. are
merely selected for convenience of explanation. Therefore, the disclosure is not limited
to these terms and other terms having technically equivalent meanings may also be
used.

Hereinafter, a base station may be an entity allocating resource to a terminal and may
be at least one of gNode B, eNodeB, Node B, base station (BS), radio access unit, base
station controller, and node over network. The terminal may include user equipment
(UE), mobile station (MS), cellular phone, smartphone, computer, or multimedia
system capable of performing communication functions. In the disclosure, a downlink
(DL) may refer to a wireless transmission path of signal transmitted from the base
station to the terminal, and an uplink (UL) refers to a wireless transmission path of
signal transmitted from the terminal to the base station. In addition, although long term
evolution (LTE) or LTE-advanced (A) system is described as an example, em-
bodiments of the disclosure may also apply to other communication systems with a
similar technical background or channel form. For example, the Sth generation mobile
communication technology (5G, new radio, NR) developed after LTE-A may be
included in a system to which embodiments of the disclosure can be applied.
Hereinafter, 5G may be a concept that includes existing LTE, LTE-A, and other similar
services. Furthermore, the disclosure will also be applied to other communication
systems through some modifications to an extent that does not significantly deviate
from the scope of the disclosure when judged by those of ordinary skill in the art. Here,
it will be understood that combinations of blocks in flowcharts or process flow
diagrams may be performed by computer program instructions.

Because these computer program instructions may be loaded into a processor of a
general purpose computer, a special purpose computer, or another programmable data
processing apparatus, the instructions, which are performed by a processor of a
computer or another programmable data processing apparatus, generate means for
performing functions described in the flowchart block(s). The computer program in-
structions may be stored in a computer-usable or computer-readable memory capable
of directing a computer or another programmable data processing apparatus to
implement a function in a particular manner, and thus the instructions stored in the
computer-usable or computer-readable memory may also be capable of producing
manufacturing items containing instruction means for performing the functions
described in the flowchart block(s). The computer program instructions may also be
loaded into a computer or another programmable data processing apparatus, and thus,
instructions for operating the computer or the other programmable data processing

apparatus by generating a computer-executed process when a series of operations are
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performed in the computer or the other programmable data processing apparatus may
provide operations for performing the functions described in the flowchart block(s).

In addition, each block may represent a portion of a module, segment, or code that
includes one or more executable instructions for executing specified logical
function(s). It should also be noted that in some alternative implementations, functions
mentioned in blocks may occur out of order. For example, two blocks illustrated suc-
cessively may actually be executed substantially concurrently, or the blocks may
sometimes be performed in a reverse order according to the corresponding function.
Here, the term "unit" used in the disclosure means a software component or hardware
component such as field programmable gate array (FPGA) or application specific in-
tegrated circuit (ASIC), and performs a specific function. However, the term "unit" is
not limited to software or hardware. The "unit" may be formed so as to be in an ad-
dressable storage medium, or may be formed so as to operate one or more processors.
Thus, for example, the term "unit" may refer to components such as software
components, object-oriented software components, class components, and task
components, and may include processes, functions, attributes, procedures, subroutines,
segments of program code, drivers, firmware, micro codes, circuits, data, a database,
data structures, tables, arrays, or variables. A function provided by the components and
"units" may be associated with the smaller number of components and "units," or may
be further divided into additional components and "units." Furthermore, the
components and "units" may be embodied to reproduce one or more CPUs in a device
or security multimedia card. In addition, in an embodiment, "units" may include one or
more processors.

For convenience of explanation below, the disclosure will be described using terms
and names defined in the 5GS and NR standards, which are the standards defined by
the 3rd generation partnership project (3GPP) organization among the existing commu-
nication standards. However, the disclosure is not limited by these terms and names,
and may be applied in the same way to wireless communication networks that conform
other standards. For example, the disclosure may be applied to the 3GPP 5GS/NR (5th
generation mobile communication standards).

FIG. 1 illustrates a structure of an NR system according to an embodiment of the
present disclosure.

With reference to FIG. 1, a wireless access network of an NR system includes a next-
generation base station (g Node B, hereinafter, gNB, Node B, or base station) and a
core network (CN). A user equipment (hereinafter, UE) or terminal accesses an
external network through the gNB and CN.

In FIG. 1, the gNB corresponds to an existing node B of a universal mobile

telecommunication system (UMTS) or an existing enhanced node B (ENB) of a long
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term evolution (LTE) system. The gNB may be connected to the UE through a
wireless channel, and may perform a more complex role than the existing ENB. In the
NR system, since all user traffic including a real-time service such as voice over IP
(VoIP) via an Internet protocol is served via a shared channel, a device collecting and
scheduling status information such as buffer statuses of UEs, available transmission
power status, and channel statuses is required, and the gNB serves as this device. One
gNB may normally control multiple cells. For example, in order to implement a
transmission rate of 100 Mbps, the NR system may use orthogonal frequency division
Multiplexing (OFDM) as a radio access technology in a bandwidth of 20 MHz. In
addition, an adaptive modulation and coding (hereinafter, referred to as "AMC")
scheme is applied to determine a modulation scheme and a channel coding rate in ac-
cordance with the channel status of a terminal.

The NR CN performs functions such as mobility support, bearer configuration, and
quality of service (QoS) configuration. The CN is a device that performs various
control functions, as well as a mobility management function for a terminal, and is
connected to a plurality of base stations. In addition, the next-generation mobile com-
munication system may interwork with the existing LTE system, and the CN is
connected to a mobility management entity (MME) through a network interface. The
MME is connected to the eNB, which is an existing base station.

FIG. 2 illustrates a NES mode concept of a base station or cell according to an em-
bodiment of the present disclosure.

The NES cell 2-01, which is a cell that supports a network energy saving (NES)
function, may perform operations such as transmitting and/or receiving signals only
during a specific period for the purpose of saving power consumption of network
equipment. For example, the NES cell may operate by selecting a cell discontinuous
transmission (DTX)/discontinuous reception (DRX) mode as an NES mode, and in this
cell DTX/DRX mode operation, the NES cell may transmit signals (2-45) and receive
signals from an NES terminal 2-02 (2-50) in an active period (2-15, 2-25 , 2-35). That
is, the NES cell 2-01 may not transmit signals and does not receive signals from the
terminal in the cell DTX/DRX non-active period (2-10, 2-20, 2-30, 2-40). The NES
cell 2-01 may broadcast an indicator indicating support for the NES function in system
information (e.g., master information block (MIB) or system information block type 1
(SIB1)). The NES cell 2-01 may activate the NES mode according to a specific pattern
and broadcast this in system information. For example, the NES cell 2-01 may include
the periodicity for the NES mode, start slot/offset indicating the starting point, and
NES mode activation period (on duration) in the system information and broadcast the
same. Accordingly, the NES terminal 2-02 may synchronize with the NES cell 2-01,
measure the NES cell 2-01, or camps-on to the NES cell 2-01, or reselect the NES cell
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[39] For reference, the NES cell 2-01 may bar the connection of a conventional terminal

[40]

[41]

[42]

[43]

[44]

[45]

so that the conventional terminal 2-03 does not access it. For example, the NES cell
2-01 may be barred so that the existing terminal 2-03 does not perform cell
(re)selection of the cell 2-01 through information stored in the MIB.

Meanwhile, examples of various NES modes that the NES cell may select may
include the following technologies.

1. A cell DTX mode: an NES cell operating in a cell DTX mode does not transmit
signals to the terminal, causing the circuit related to transmission to operate in a power
saving mode for a predetermined period of time, or to turn off the power of a corre-
sponding circuit so that the power consumption of the base station can be reduced.

I-1. A cell DTX mode supporting new radio (NR) wake up signal (WUS): an NES
cell operating in a cell DTX mode does not transmit signals to the terminal, causing the
circuitry related to transmission to operate in a power saving mode for a predetermined
period of time, or to turn off the power of a corresponding circuit so that the power
consumption of the base station can be reduced, but in this case, the application of NR
WUS may be supported. For example, a specific WUS requesting to terminate the
DTX mode of the base station and resume downlink transmission, that is, requesting to
terminate the cell DTX mode of the base station, may be received from the terminal
through the NR.

1-2. A cell DTX mode supporting other radio access technology (RAT) WUS: an
NES cell operating in a cell DTX mode does not transmit signals to the terminal,
causing the circuit related to transmission to operate in a power saving mode for a pre-
determined period of time or to turn off the corresponding circuit so that the power
consumption of the base station can be reduced, but in this case, the application of
WUS may be supported through other RAT, not the NR. For example, a WUS re-
questing to terminate the DTX mode of the base station and resume downlink
transmission, that is, requesting to terminate the cell DTX mode of the base station,
may be received from the terminal through other RATs, such as LTE, Wi-Fi, or
wireless local access network (WLAN), Bluetooth, ZigBee, or another RAT other than
NR.

2. A cell DRX mode: an NES cell operating in a cell DRX mode does not receive
signals, causing the circuit related to reception to operate in a power saving mode for a
predetermined period of time or to turn off the power of the corresponding circuit so
that the power consumption of the base station can be reduced.

2-1. A cell DRX mode supporting NR WUS: an NES cell operating in a cell DRX
mode does not receive signals from the terminal, causing the circuit related to

reception to operate in a power saving mode for a predetermined period of time or to
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turn off the power of the corresponding circuit so that the power consumption of the
base station can be reduced, but in this case, by supporting the application of NR
WUS, any WUS requesting to terminate the DRX mode of the base station and resume
uplink reception, in other words, requesting to terminate the cell DRX mode of the
base station may be received from the terminal through NR.

2-2. A cell DRX mode supporting other RAT WUS: an NES cell operating in a cell
DRX mode does not receive signals from the terminal, causing the circuit related to
reception to operate in a power saving mode for a predetermined period of time or to
turn off the power of the corresponding circuit so that the power consumption of the
base station can be reduced, but in this case, the reception of NR WUS may be
supported. For example, any WUS requesting to terminate the DRX mode of the base
station and resume uplink reception, in other words, requesting to terminate the cell
DRX mode of the base station may be received from the terminal through other RAT,
such as LTE, Wi-Fi, or WLAN, Bluetooth, ZigBee, or another RAT other than NR.

3. A spatial domain NES mode: an NES cell may reduce the power consumption of
the base station by adaptively adjusting the number of antenna ports or the number of
transmission circuit chains of the base station. In general, when the spatial domain
NES mode is activated, the base station is in a state of reducing the number of antenna
ports or the number of transmission circuit chains, thereby reducing power con-
sumption. However, at the same time, performance may also deteriorate to a certain
extent due to the reduced number of circuit chains or antenna ports.

4. A power domain NES mode: an NES cell may reduce the power consumption of
the base station by adaptively adjusting the transmission/reception power of the base
station and various power amounts or power offset values applicable to other
transmission/reception circuit chains. In general, when the power domain NES mode is
activated, the base station is in a state of reducing transmission and reception power, so
power consumption can be reduced. However, at the same time, performance may also
deteriorate to a certain extent depending on the reduced signal strength.

5. A frequency domain NES mode: an NES cell may reduce the power consumption
of the base station by adaptively adjusting the operating frequency bandwidth value of
the base station. For example, the base station may reduce power consumption by
leaving only a bandwidth part with the minimum bandwidth required for commu-
nication, not allocating resources and user equipment to other bandwidths, and
operating only the minimum antenna configurations and circuits necessary to operate
only the corresponding bandwidth. In general, when Freq domain NES mode is
activated, the base station is a state of using less bandwidth, thereby reducing power
consumption. However, at the same time, performance may also deteriorate to some

extent depending on the reduced bandwidth.
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6. A synchronization signal block (SSB)-less NES mode: an NES cell may reduce
power consumption of the base station by adaptively adjusting the transmission of peri-
odically transmitted synchronization and broadcast signals, for example, SSB. For
example, the base station may not only save SSB transmission power by not
transmitting all or part of the SSB in a specific cell and at a specific time, but also save
power by operating in a sleep mode for a longer period of time than the SSB
transmission period. In general, when the SSB-less NES mode is activated, the base
station is in a state of transmitting a relatively small number of SSBs, thereby reducing
power consumption. However, at the same time, depending on the reduced number of
SSBs, performance may deteriorate to a certain extent due to delays in channel mea-
surement or cell reselection and reconnection of terminals.

7. A system information block (SIB)-less NES mode: an NES cell may reduce power
consumption of the base station by adaptively adjusting the transmission of system in-
formation signals, such as SIB, transmitted periodically or at the request of the
terminal. For example, the base station may save transmission power by not
transmitting all or part of the SIB in a specific cell at a specific time. In general, when
SIB-less NES mode is activated, the base station is in a state of transmitting a
relatively small number of SIBs, thereby reducing power consumption. However, at
the same time, in case where the system information transmitted to the terminals needs
to be changed according to the reduced number of SIBs, a certain amount of delay may
occur.

8. A NR WUS-based NES mode: a NES cell may cause a corresponding cell to start
or terminate an operation that currently supports reception of NR WUS. In this case, by
providing this information to the terminals belonging to the cell, the terminal may
determine whether to use WUS. Here, the WUS may be a signal transmitted from the
terminal to the base station, requesting to terminate the NES mode currently being used
by a specific NES cell, for example, cell DTX/DRX mode, and resume signal
transmission/reception. The terminal may identify the NR channel capable of WUS
transmission that has been configured through in advance through a radio resource
control (RRC) message or other messages, such as medium access control (MAC)
control element (CE) or OAM messages, etc. with the base station, or is recognized by
implementation according to the standard. The WUS may be transmitted to a
neighboring base station or a base station that has configured the corresponding
channel through the identified channel.

9. A other RAT WUS-based NES mode: an NES cell may start or terminate an
operation that supports reception of WUS through a specific RAT. In this case, by
providing this information to the terminals belonging to the cell, it is possible to help

the terminal determine whether to use WUS. Here, the WUS may be a signal
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transmitted from the terminal to the base station, requesting to terminate the NES mode
currently being used by the NES cell, for example, cell DTX/DRX mode, and resume
signal transmission/reception. The terminal may identify the RAT and channel capable
of WUS transmission that has been configured through in advance through an RRC
message or other messages, such as MAC-CE or OAM messages, etc. with the base
station, or is recognized by implementation according to the standard. The WUS may
be transmitted to a neighboring base station or a base station that has configured the
corresponding channel through the identified channel.

10. A cell DTX/DRX mode: an NES cell operating in a cell DTX/DRX mode may
not transmit or receive signals to the terminal, causing the circuit related to
transmission and reception to operate in a power saving mode for a predetermined
period of time, or turn off the power of the corresponding circuit so that the power con-
sumption of the base station can be reduced.

10-1. A cell DTX/DRX mode supporting NR WUS: an NES cell operating in a cell
DTX/DRX mode may not transmit or receive signals to the terminal, causing the
circuit related to transmission and reception to operate in a power saving mode for a
predetermined period of time, or turn off the power of the corresponding circuit so that
the power consumption of the base station can be reduced. In this case, the application
of NR WUS may be supported. For example, a WUS requesting to terminate the cell
DTX/DRX mode of the base station and resume uplink/downlink transmission and
reception, that is, requesting to terminate the cell DTX/DRX mode of the base station,
may be received from the terminal through NR.

10-2. A cell DTX/DRX mode supporting other RAT WUS: an NES cell operating in
a cell DTX/DRX mode may not transmit or receive signals to the terminal, causing the
circuit related to transmission and reception to operate in a power saving mode for a
predetermined period of time, or turn off the power of the corresponding circuit so that
the power consumption of the base station can be reduced. In this case, the application
of WUS may be supported through other RAT, not the NR. For example, a WUS re-
questing to terminate the DTX/DRX mode of the base station and resume uplink/
downlink transmission and reception, that is, requesting to terminate the cell DTX/
DRX mode of the base station, may be received from the terminal through other RAT,
for example, LTE, Wi-Fi or WLAN, Bluetooth, ZigBee, or any other RAT.

The base station may provide the terminal with information about the NES mode
supported by the base station among the NES modes.

For example, the base station may use a list of identities (IDs) or a bitmap to indicate
the NES mode. In the case of a bitmap, each bit may indicate one NES mode, and if
the value of the bit is 1, each bit may indicate that the base station supports the corre-

sponding NES mode. Alternatively, if the value of the corresponding bit is O, the bit
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may be configured to indicate that the base station supports the corresponding NES
mode. In the case of a list of IDs, the base station may provide the terminal with a list
of IDs indicating the NES modes supported by the base station.

In an embodiment, the signal transmitted by the base station may include a bitmap or
ID indicating the NES modes supported by the base station.

In an embodiment, the bitmap or ID may indicate the NES modes supported by the
base station and currently operating, for example, operating in a power saving mode.

In an embodiment, the base station, along with the NES modes, may provide to the
terminal with information related to the schedule in which each NES mode operates,
such as a periodicity and information about on-duration that allows to know the time
when the base station operates in the NES mode within the period and when the base
station does not operate in the NES mode within the period.

In an embodiment, the base station, along with the NES modes, may provide to the
terminal with information related to the schedule in which each NES mode operates,
such as the start point of a period, a periodicity, and information about on-duration that
allows to know the time when the base station operates in the NES mode within the
period and when the base station does not operate in the NES mode within the period.

The base station may transmit the information through a broadcast signal, for
example, SIB, or may transmit the information to the terminal through a groupcast,
multicast, or unicast signal, such as an RRC, MAC, or PHY signal.

FIG. 3 illustrates a serving cell, a candidate cell of CHO, and a CHO procedure of a
terminal according to an embodiment of the present disclosure.

With reference to FIG. 3, a serving cell 3-01 requests a terminal 3-02 to transmit UE
Capability Information (S310), and the terminal 3-02 may provide capability in-
formation to the serving cell 3-01 accordingly (S320). In this case, UE capability in-
formation transmitted from the terminal 3-02 to the base station 3-01 may be
transmitted by including information indicating which NES mode among the NES
modes the terminal may perform conditional handover (CHO) when the base station
operates, for example, information as shown in [Table 1] below.

[Table 1] UE capability information about the NES modes of the base station in
which the terminal supports CHO
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condHandoverWithNES-CellDTX/DRX

Indicates whether the UE supports conditional handover with NES Cell DTX/DRX configuration. The UE
indicating support of this feature shall also indicate the support of condHandover-r16.
condHandoverWithNES-CellDTX

Indicates whether the UE supports conditional handover with NES Cell DTX configuration. The UE
indicating support of this feature shall also indicate the support of condHandover-r16.
condHandoverWithNES-CellDRX

Indicates whether the UE supports conditional handover with NES Cell DRX configuration. The UE
indicating support of this feature shall also indicate the support of condHandover-r16.
condHandoverWithNES-Spatial

Indicates whether the UE supports conditional handover with NES Spatial domain configuration. The UE
indicating support of this feature shall also indicate the support of condHandover-r16.
condHandoverWithNES-Power

Indicates whether the UE supports conditional handover with NES Power domain configuration. The UE
indicating support of this feature shall also indicate the support of condHandover-r16.
condHandoverWithNES-BW ( or BWP}

Indicates whether the UE supports conditional handover with NES BW (or BWP) configuration. The UE
indicating support of this feature shall also indicate the support of condHandover-r16.
condHandoverWithNES-WUS

Indicates whether the UE supports conditional handover with NES Wake Up Signal (WUS) configuration.
The UE indicating support of this feature shall also indicate the support of condHandover-r16.

The serving cell 3-01 identifies a CHO that may be configured for the terminal 3-02
based on the UE capability information, and then, according to the UE capability and
the NES modes that the serving cell and neighboring cells may support, the serving
cell 3-01 may determine CHO conditions to be configured for the corresponding
terminal 3-02 and a neighboring candidate cell to perform the CHO based on the
conditions. Then, the serving cell 3-01 may exchange information for CHO preparation
with the neighboring candidate cell 3-03 (S330) and then configure CHO for the corre-
sponding terminal 3-02 based on this. In this case, the serving cell 3-01 may transmit
the CHO configuration including this information to the terminal 3-03 through an RRC
reconfiguration message (S340).

The serving cell base station 3-01 may configure a new CHO trigger condition as
follows for the terminal 3-02 according to the NES mode supported by the terminal
3-02, serving cell 3-01, and other neighboring cells 3-03.

For example, the base station 3-01 may configure a condition for the terminal 3-02 to
trigger CHO when the serving cell starts operating in a specific NES mode.

In this case, the terminal 3-02 may identify which NES mode the base station 3-01
has started operating (S360) through the NES mode status information of the serving
cell or NES mode operation schedule information of the serving cell included in the
signal transmitted by the base station 3-01 (S350).

As an example, the NES mode status information of the serving cell or the NES
operation schedule information of the serving cell may be as follows:

CondEvent N1: Conditional reconfiguration serving goes into NES mode 1: DTX;

CondEvent N2: Conditional reconfiguration serving goes into NES mode 2: DRX;

CondEvent N3: Conditional reconfiguration serving goes into NES mode 3: Spatial;

CondEvent N4: Conditional reconfiguration serving goes into NES mode 4: Power;
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CondEvent N5: Conditional reconfiguration serving goes into NES mode 5: WUS;
and

CondEvent N6: Conditional reconfiguration serving goes into NES mode 6: DTX/
DRX.

Here, "goes into" may be replaced with "comes out of," "operating,

"o

not operating,"
"out of," or "in."

In addition, for example, the base station 3-01 may configure conditions for the
terminal to trigger CHO to the corresponding cell when a certain candidate cell
terminates an operation in a specific NES mode, that is, when the corresponding
candidate cell 3-03 stops a power saving mode operation.

In this case, the terminal 3-02 may identify which NES mode operation the candidate
cell 3-03 has terminated through the NES mode status information or NES mode
operation schedule information of the candidate cell included in the signal transmitted
by the serving cell 3-01 or candidate cell 3-03 base station (S350).

As an example, the NES mode status information or NES mode operation schedule
information of a candidate cell may be as follows:

CondEvent M1: Conditional reconfiguration candidate comes out of NES mode 1:
DTX;

CondEvent M2: Conditional reconfiguration candidate comes out of NES mode 2:
DRX;

CondEvent M3: Conditional reconfiguration candidate comes out of NES mode 3:
Spatial;

CondEvent M4: Conditional reconfiguration candidate comes out of NES mode 4:
Power;

CondEvent MS5: Conditional reconfiguration candidate comes out of NES mode 5:
WUS; and

CondEvent M6: Conditional reconfiguration candidate comes out of NES mode 6:
DTX/DRX.

Here, "comes out of" may be replaced with "goes into,

"o "o

operating," "not operating,"
"out of," or "in."

The determination of whether the above conditions are satisfied is not performed
through measurement of the terminal, such as the received signal strength or distance
conventionally, but is performed based on the NES mode of the cell provided by the
base station and the operation information of the corresponding mode. Methods for
providing such information will be described later.

It is apparent that the above conditions may be configured by the base station to
perform CHO in case where one or more than one condition is satisfied at the same

time. Also, it is apparent that various other conditions supported by existing standards,
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such as signal strength conditions determined by comparing the received signal
strength with the threshold configured by the base station, or distance conditions de-
termined by comparing a distance between the reference location measured by the
terminal and a terminal location and the threshold value configured by the base station,
may be combined and configured.

Although described above as conditions for triggering CHO, the corresponding
conditions may be triggering conditions for transmitting a measurement report that is
the same or similar to existing ones, or conditions for performing other handovers such
as random access channel (rach)-less handover.

The conditions for triggering the CHO may be configured through an RRC message
transmitted from the base station to the terminal, for example, an RRC reconfiguration
message. In this case, the RRC information element (IE) may be an IE included in
CondReconfigToAddModList configured for CHO as shown in [Table 2].

[Table 2]

CondReconfigToAddModList

The IE CondReconfigToAddModList concerns a list of conditional reconfigurations to add or modify, with for each entr
v the condReconfigld and the associated condExecutionCond/condExecutionCondSCG and condRRCReconfig.

CondReconfigToAddModList information element

CondBeconfioToAddModLict o716 o sROUPILE (ST°F (1., mexNrofCondCells-r16)) 0F CondReconfigToAddMoc-
116 : ' - - - - :
CondRecontioTeAcdMod 116 ::= SEoENeE

‘condReconfigld-r1l6
ExecuticnCond-rlb

i

CondRecontigld 116, : ;-
SEOURNCE (SI0F (1..2)) OF Measld - i e

S

CCTET BIRING (CONTAINING RRCReconfiguraticn) ObTIoNAL,
 OCTET STRING [CONTAINING CondReconfiglstecCondSCearil) 0BTTONAL

SEOUENCE (SIZE (1. 2)) OF Measla OPTIONAL . o Reed

SHULBNGE (5170 (1. .2)) 0F Meas d

Where condExecutionCondNzs-r18 indicates CHO triggering conditions considering A) serving cell goes into an NES
mode and/or B) target cell comes out of an NES mode

Here, condExecutionCondNES-r18 IE, for example, can be configured to a sequence

of IDs in Measurement Configuration that includes conditions for performing CHO

according to the NES mode operation status of the serving cell and candidate cell.
As shown in FIG. 3, the terminal 3-02, which has received the configuration of the

above-described CHO configuration, obtains the NES status of the serving cell 3-01
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and neighboring candidate cell 3-03 based on the corresponding configuration, and
then, evaluate and determine the status of the corresponding cells, other channel
conditions, etc. based on the configured conditions. In case of satisfying the condition
(S370), the terminal 3-02 may trigger CHO to the neighboring candidate cell 3-03 for
which the condition is satisfied and perform a handover to the corresponding candidate
cell through a cell access procedure using RACH (S380).

Hereinafter, with reference to FIGS. 4 to 6, various methods for a terminal to receive
the NES status of a serving cell and neighboring candidate cell will be described.

FIG. 4 illustrates a signal transmission procedure in which a serving cell collects the
NES status of neighboring candidate cells and provides collected information to a
terminal according to an embodiment of the present disclosure.

In the embodiment, the signal through which a serving cell 4-01 transmits the corre-
sponding information to a terminal 4-02 may be one of signals transmitted through
Unicast, Groupcast, or Multicast, for example, one of RRC, MAC, or PHY signals.

The serving cell 4-01 may transmit the NES status information of the cells to the
terminal 4-02 along with the CHO configuration information described in detail with
respect to FIG. 3 by including the same in one RRC message, for example, an RRC re-
configuration message.

In addition, the serving cell 4-01 may provide the current NES status information of
the neighboring cells 4-03 which is previously received (S410) to a terminal newly
connected to the serving cell or a terminal requesting information about the serving
cell, etc. 4-02 (S420). In this case, the serving cell 4-01 may obtain power saving
benefits, etc. by not additionally collecting current NES status information from the
neighboring cells 4-03.

FIG. 5 illustrates a procedure in which a terminal directly collects NES status in-
formation transmitted by a serving cell and neighboring candidate cells according to an
embodiment of the present disclosure.

In the embodiment, the signal through which the respective cells 5-01, 5-03 transmit
the corresponding information to the terminal 5-02 is a signal transmitted through
Unicast, Groupcast, or Multicast, for example, one of RRC, MAC, PHY signals. For
example, the respective cells 5-01, 5-03 may transmit the NES status information of
the corresponding cell by including the same in the RRC signal or SIB signal, such as
an RRC reconfiguration signal broadcast to or transmitted to the terminal 5-02 (S510,
S520).

A terminal 5-02 that supports NES, or a terminal 5-02 that supports NES-based CHO
may necessarily receive the SIB including the NES status information of the serving
cell 5-01 or neighboring cell 5-03.

FIG. 6 illustrates a procedure in which a terminal directly collects NES status in-
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formation from a serving cell or neighboring candidate cells upon request according to
an embodiment of the present disclosure.

As an example, in case where the cell shown in FIG. 6 is a serving cell 6-01, a
terminal 6-02 may transmit an NES request signal to the corresponding serving cell
6-01 through an RRC, MAC, or PHY signal (S610), and the requested information
may be received from the corresponding serving cell 6-01 (5620).

In addition, as an example, in case where the cell shown in FIG. 6 is the neighboring
candidate cell 6-01, the terminal may transmit an NES request signal using a 4 step or
2 step random access procedure (S610), and the requested information may be received
from the corresponding neighboring candidate cell 6-01 (S620).

It is apparent that the signals may be transmitted and received through a general
signal transmission and reception procedure, or a 4 step or 2 step random access
procedure, in addition to the RRC, MAC, or PHY signal,

As an example, the NES status information of a cell may include the cell ID of the
corresponding cell, a mode indicator of the NES mode, and information about the NES
operation state (on/off) of each NES mode.

In addition, as an example, the NES state information may not include a cell ID, even
if it is a serving cell or a candidate cell that is not a serving cell, in case where the cell
ID is included in the signal including the corresponding status information.

In addition, as an example, the NES status information may not include an NES
mode indicator in case where the number of NES modes is limited to one.

The cell may select an information structure constructed with one of the examples
below in order to provide the terminal with the NES mode supported by the corre-
sponding cell and the operating status of each NES mode.

In an embodiment, the information structure may include, as shown in [Table 3]
below, a bitmap for the NES mode in which each bit indicates a different NES mode (a
bit value of 1 in case of the NES mode supported by a corresponding cell, a bit value
of 0 in case of the NES mode not supported by the corresponding cell), and a bitmap
for status of the NES mode in which each bit indicates whether a different NES mode
is currently operating in a power saving mode (in case of operating, a bit value of 1) or
not (in case of not operating, a bit value of 0).

[Table 3] Bitmap structure type 1

Bitmap of supported NES modes | Bitmap of supported NES
(each bit = each Mode) +mode’s status

( each bit = each Mode’s NES In (On) / Out (Off) status )

In an embodiment, the information structure may include, as shown in [Table 4]
below, a bitmap for the NES mode in which each bit indicates a different NES mode
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currently operating (a bit value of 1 in case of the NES mode supported by a corre-
sponding cell, a bit value of 0 in case of the NES mode not supported by the corre-
sponding cell).

[118] [Table 4] Bitmap structure type 2

[119] Bitmap of NES mode’s status

( each bit = each Mode’s NES In (On) / Out (Off) status )

[120] In an embodiment, the information structure may include, as shown in [Table 5], an
ID indicating each NES mode and status info indicating whether the corresponding
NES mode is currently on or off.

[121] [Table 5] Bitmap structure type 3

[122] NES NES NES NES

Mode 1’s | Mode 1’s | Mode 2’s | Mode 2’s

1D status 1D status

[123] In an embodiment, the information structure may include, as shown in [Table 6]
below, a bitmap for the NES mode in which each bit indicates a different NES mode (a
bit value of 1 in case of the NES mode supported by a corresponding cell, a bit value
of 0 in case of the NES mode not supported by the corresponding cell), and schedule-
related information, with each info operating in different NES modes, for example, a
periodicity and information about on duration that allows to know the time when the
base station operates in the NES mode within the period and when the base station
does not operate in the NES mode within the period.

[124] [Table 6] Bitmap structure type 4

[125] Bitmap of supported NES modes | The first NES mode’s Schedule (e.g., | The second NES

(each bit = each Mode) periodicity + on-duraiton) mode’s Schedule
(e.g., periodicity

t+ on-duraiton)

[126] In an embodiment, the information structure may include, as shown in [Table 7], an
ID indicating each NES mode and status info indicating whether the corresponding
NES mode is currently on or off.

[127] [Table 7] Bitmap structure type 5
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[128] NES The first NES | NES The second
Mode 1’s | mode’s Mode 2’s | NES mode’s
ID Schedule (e.g., | ID Schedule (e.g.,
periodicity  + periodicity  +
on-duraiton) on-duraiton)
[129] In an embodiment, the information structure may include, as shown in [Table §]

[130]
[131]
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[134]

[135]

[136]
[137]

[138]

below, a cell ID indicated by corresponding information, a bitmap for the NES mode in
which each bit indicates a different NES mode (a bit value of 1 in case of the NES
mode supported by a corresponding cell, a bit value of O in case of the NES mode not
supported by the corresponding cell), and a bitmap for status of the NES mode in
which each bit indicates whether a different NES mode is currently operating in a
power saving mode (in case of operating, a bit value of 1) or not (in case of not
operating, a bit value of 0).

[Table 8] Bitmap structure type 6

Cell ID Bitmap of supported NES modes | Bitmap of supported NES mode'’s status
(each bit = each Mode) ( each bit = each Mode’s NES In (On) /

Qut (Off) status )

In an embodiment, the information structure may include, as shown in [Table 9]
below, a serving cell ID, and a bitmap for the NES mode in which each bit indicates a
different NES mode currently operating (a bit value of 1 in case of the NES mode
supported by a corresponding cell, a bit value of 0 in case of the NES mode not
supported by the corresponding cell).

[Table 9] Bitmap structure type 7

Cell ID Bitmap of NES modc’s status

( each bit = each Mode’s NES In (On) / Out (Off) status )

In an embodiment, the information structure may include, as shown in [Table 10], a
serving cell ID, an ID indicating each NES mode, and status info indicating whether
the corresponding NES mode is currently on or off.

[Table 10] Bitmap structure type 8

Cell TD NES NES NES NES

Mode 1’s ID Mode 1’s status Mode 2’s ID Mode 2’s status

In an embodiment, the information structure may include, as shown in [Table 11]
below, a serving cell ID, a bitmap for the NES mode in which each bit indicates a

different NES mode (a bit value of 1 in case of the NES mode supported by a corre-
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sponding cell, a bit value of 0 in case of the NES mode not supported by the corre-
sponding cell), and schedule-related information, with each info operating in different
NES modes, for example, a periodicity and information about on duration that allows
to know the time when the base station operates in the NES mode within the period
and when the base station does not operate in the NES mode within the period.

[139] [Table 11] Bitmap structure type 9

[140] Cell ID Bitmap of supported NES | The first NES  mode’s | The second NES
modes Schedule (e.g., periodicity + | mode’s Schedule
(each bit = each Mode) on-duraiton) (e.g., periodicity
- on-duraiton)
[141] In an embodiment, the information structure may include, as shown in [Table 12], a

serving cell ID, an ID indicating each NES mode, and status info indicating whether
the corresponding NES mode is currently on or off.
[142] [Table 12] Bitmap structure type 9

[143] [CellID [ NES The first NES | NES The  second
Mode 1’s | mode’s Mode 2’s | NES  mode’s
1D Schedule (e.g., | ID Schedule (e.g.,
periodicity  + periodicity -+
on-duraiton) on-duraiton)

[144] In an embodiment, the bitmap or ID included in the signal transmitted by the base
station may indicate the NES modes supported by the corresponding base station or as-
sociated cell.

[145] In an embodiment, the bitmap or ID may indicate the NES modes supported by the
base station and currently operating, for example, the NES modes operating in a power
saving mode.

[146] In an embodiment, the base station may include and provide the NES modes and
schedule-related information on which respective NES modes operate, such as a pe-
riodicity and information about on duration that allows to know the time when the base
station operates in the NES mode within the period and when the base station does not
operate in the NES mode within the period.

[147] In an embodiment, the base station may include and provide the NES modes and
schedule-related information on which respective NES modes operate, such as a start
point of a period, a periodicity, and information about on duration that allows to know
the time when the base station operates in the NES mode within the period and when

the base station does not operate in the NES mode within the period.
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In an embodiment, the above-described information may not be configured in the
form illustrated in the tables above, but may be configured in the form of a com-
bination of information elements referring to each component.

In an embodiment, one or more pieces of the above-described information may be
configured in duplicate. For example, it is apparent that for one cell, one or more NES
mode list information supported by the corresponding cell, current operation status in-
formation for a corresponding NES mode, and operation schedule information for a
corresponding NES mode may be configured in duplicate.

In an embodiment, the NES mode information supported by one or more base
stations transmitted from the base station to the terminal, operation status information
for each NES mode of each base station, or operation schedule information for each
NES mode of each base station may be transmitted through a broadcast signal, a
groupcast signal, multicast signal, or unicast signal. In addition, the above information
may be provided to the terminal by being included in a system information block, an
RRC signal, for example, an RRC reconfiguration signal or a CHO configuration
signal, or the information may be included in a MAC signal or PHY signal.

FIG. 7 illustrates a procedure in which a serving cell configures a CHO to a terminal
and the terminal performs the CHO according to an embodiment of the present
disclosure.

With reference to FIG. 7, a serving cell 7-01 requests a terminal 7-02 to transmit UE
capability information of the terminal 7-02 (S710), and the terminal 7-02 may provide
the capability information to the serving cell 7-01 accordingly (S720). In this case, the
UE capability information transmitted from the terminal 7-02 to the base station 7-01
may include information indicating that the terminal 7-02 supports CHO when the base
station 7-1 operates in the specific NES mode.

Alternatively, in an embodiment, the terminal 7-02 may include the information in-
dicating that the terminal 7-02 supports CHO to the base station 7-01 in the UE ca-
pability information and transmit the same. Thereafter, the serving cell 7-01 may
transmit and receive signals including all or some of the following information to and
from a candidate cell 7-03 (S730) in order to perform preliminary preparation for CHO
of any candidate cell 7-03 and the corresponding terminal 7-02:

- Request for CHO to a candidate cell;

- CHO response from a candidate cell;

- Resources for performing CHO with a candidate cell, for example, physical random
access channel (PRACH) resources of a candidate cell for the terminal to perform a
random access, for example, information including time, frequency, preamble
sequence, etc.;

- All or some of the RRC, MAC, and PHY configuration information of a candidate
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[158] - NES mode information supported by a candidate cell;

[159] - Operation pattern information for each NES mode supported by a candidate cell
(on, off duration, period, offset, etc.); and/or

[160] - Current operation status information for each NES mode of a candidate cell
(active/inactive, etc.).

[161] The serving cell 7-01 that has completed CHO preparation with the candidate cell
7-03 may transmit CHO configuration including all or some of the following in-
formation to the terminal 7-02 (S740). The terminal 7-02 may identify the conditions
for triggering CHO through the corresponding CHO configuration:

[162] - The serving cell base station 7-01 may instruct the terminal 7-02 to start CHO upon
receiving the following specific signal. To this end, the serving cell 7-01 may include
an indicator that performing a trigger upon receiving a specific signal;

[163] - Alternatively, the serving cell base station 7-01 may instruct the terminal 7-02 to
start evaluation for CHO upon receiving the following specific signal. To this end, the
serving cell 7-01 may include an indicator that performs a trigger upon receiving a
specific signal;

[164] - Alternatively, the serving cell base station 7-01 may instruct the terminal 7-02 to
start measurement for CHO upon receiving the following specific signal. To this end,
the serving cell 7-01 may include an indicator that performs a trigger upon receiving a
specific signal;

[165] - Alternatively, the serving cell base station 7-01 may instruct the terminal 7-02 to
start CHO in accordance with the NES operation timing of the base station upon
receiving a specific signal related to any of the following NES modes. To this end, the
serving cell 7-01 may include an indicator that performs a trigger upon receiving a
specific signal. For example, the serving cell base station 7-01 may configure to
identify the DTX operation pattern of the serving cell when the terminal 7-02 receives
the DTX activation signal of the serving cell from the base station and perform CHO
when the serving cell transitions to a DTX mode according to the pattern;

[166] - The specific signals described above may include the following signals:

[167] B Any NES status and/or pattern information signal from a serving cell,

[168] B NES status and/or pattern information signal of a neighboring cell,

[169] B NES activation/deactivation indication signal of a serving cell,

[170] B NES activation/deactivation indication signal of a neighboring cell,

[171] B NES pattern change signal of a serving cell,

[172] B NES pattern change signal of a neighboring cell,

[173] B The signal may be an RRC message, MAC-CE message, or PHY DCI message,

and
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[174] B The signal may include some or all of the information such as the ID of each cell
(PCI), each NES mode ID (NES indicator), and each pattern ID (pattern 1D);

[175] - The serving cell base station 7-01 may instruct the terminal 7-02 to start CHO if a
CHO trigger condition, which is derived by comparing the cell representative value
measurement information, time information, or location information of the serving cell
and neighboring cell measured and determined by the terminal, with a threshold value
configured by a certain base station, is satisfied:

[176] B The serving cell base station 7-01 may configure various radio resource
management (RRM) measurement events provided by 3GPP standard documents, such
as RRC standard documents (TS 36.331, 38.331) or other standard documents, for
example, A series as shown below or all or some of events of B, D, and T series and
use them as CHO conditions.

[177] As the RRM measurement event, the following events may be exemplarily applied:

[178] - Event A2 (Serving becomes worse than threshold).

[179] The terminal 7-02 may compare the measured value of the serving cell with the
threshold value configured by the base station as any signal (RRC signal, MAC signal,
or PHY signal), and trigger CHO in case where the measured value of the serving cell
7-01 is less than the corresponding threshold value.

[180] The operations related to this are as shown in [Table 13] below.

[181] [Table 13]

[182] The UE shall;

1> consider the entering condition for this event to be satisfied when condition A2-1, as specified below,
is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A2-2, as specitied below, is
fulfilled;
1> for this measurement, consider the serving cell indicated by the measObjectNR associated to this
event.
Inequality A2-1 (Entering condition)
Ms + Hys < Thresh
Inequality A2-2 (Leaving condition)
Ms — Hys > Thresh
The variables in the formula are defined as follows:
M is the measurement result of the serving cell, not taking into account any offsets.
Hys is the hysteresis parameter for this event (i.e. Aysteresis as defined within reportConfigNR for this
event).
Thresh is the threshold parameter for this event (i.e. a2-Threshold as defined within reportConfigNR for
this event).
M is cxpressed in dBm in casc of RSRP, or in dB in casc of RSRQ and RS-SINR.
Hys is expressed in dB.
Thresh is expressed in the same unit as Ms.
[183] - Event A3 (Neighbour becomes offset better than SpCell).
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[184]

[185]
[186]
[187]

[188]
[189]

The terminal 7-02 may attempt measurement within the measurement frequency
bands configured by the base station or within the neighboring cell list for mea-
surement configured by the base station, and trigger CHO to find a neighboring cell
with better performance than the corresponding cell in case where the measurement
value of a specific neighboring cell is greater than the serving cell by a predetermined
offset value.

The operations related to this are as shown in [Table 14] below.

[Table 14]

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A3-1, as specified below,
is fulfilled;

1> consider the leaving condition for this event to be satisfied when condition A3-2, as specified below, is
fulfilled;

1> use the SpCell for Mp, Ofp and Ocp.

NOTE 1:  The cell(s) that triggers the event has reference signals indicated in the measObjectNR
associated to this event which may be different from the NR SpCell measObjectNR.

Inequality A3-1 (Entering condition)
Mn + Ofn + Ocn— Hys > Mp + Ofp + Ocp + Off

Inequality A3-2 (Leaving condition)
Mn ~ Ofn + Ocn + Hys < Mp + Ofp + Ocp + Off

The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn is the measurement object specific offset of the reference signal of the neighbour cell (i.e. offsetMO
as defined within measObjectNR corresponding to the neighbour cell).

Ocn is the cell specific offset of the neighbour cell (i.e. celllndividualOffset as defined within
measObjectNR corresponding to the frequency of the neighbour cell), and set to zero if not configured
for the neighbour cell.

Mp is the measurement result of the SpCell, not taking into account any offsets.

Ofp is the measurement object specific offset of the SpCell (i.e. offsetMO as defined within
measOhjectNR corresponding to the SpCell).

Ocp is the cell specific offset of the SpCell (i.e. celllndividualOffset as defined within measObjectNR
corresponding to the SpCell), and is set to zero if not configured for the SpCell.

Hys is the hysteresis parameter for this event (i.c. hysteresis as defined within reportConfigNR for this
event).

Off is the offset parameter for this event (i.e. a3-Offser as defined within reporrConfigVR for this event).
Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Ofp, Ocp, Hys, Off arc expressed in dB.

- Event A4 (Neighbour becomes better than threshold).
The terminal 7-02 may attempt measurement within the measurement frequency
bands configured by the base station or within the neighboring cell list for mea-

surement configured by the base station, and trigger CHO to a neighboring cell with
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better performance than the corresponding cell in case where the measurement value of
a neighboring cell among the searched cells is greater than any threshold value
configured by the base station.

[190] The operations related to this are as shown in [Table 15] below.

[191] [Table 15]

[192] The UE shall:

1> consider the entering condition for this event to be satisfied when condition A4-1, as specified below,
1s fulfilled;

1> consider the leaving condition for this event to be satisfied when condition A4-2, as specified below, is
fulfilled.

Incquality A4-1 (Entcring condition)
Mn + Ofn + Ocn — Hys > Thresh

Inequality A4-2 (Leaving condition)
Mn + Ofn + Ocn + Hys < Thresh

The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn 1s the measurement object specific offset of the neighbour cell (i.e. offsetrMO as defined within
measObjectNR corresponding to the neighbour cell).

Ocn is the measurement object specific offset of the neighbour cell (i.e. celllndividualOffset as defined
within measOhjectNR corresponding to the neighbour cell), and set to zero if not configured for the
neighbour cell.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this
event).

Thresh is the threshold parameter for this event (i.e. a4-Threshold as defined within reportConfigNR for
this event).

Mn is expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Hys are expressed in dB.

Thresh is expressed in the same unit as Mn.

[193] - Event A5 (SpCell becomes worse than threshold1 and neighbour becomes better
than threshold?2).
[194] The terminal 7-02 may attempt measurement within the measurement frequency

bands configured by the base station or within the neighboring cell list for mea-
surement configured by the base station, and trigger CHO in case where the mea-
surement value of the serving cell is less than any threshold value 1 configured by the
base station, and the neighboring cell is greater than any threshold 2 configured by the
base station.

[195] The operations related to this are as shown in [Table 16] below.

[196] [Table 16]
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[197]

[198]

[199]

[200]

[201]

The UE shall:
1> consider the entering condition for this event to be satisfied when both condition A5-1 and condition
A35-2, as specified below, are fulfilled;

1> consider the leaving condition for this event to be satisfied when condition A5-3 or condition A5-4,
i.e. at least one of the two, as specified below, is fulfilled;

1> use the SpCell for Mp.

NOTE 1:  The parameters of the reference signal(s) of the cell(s) that triggers the event are indicated
in the measObjectNR associated to the event which may be different from the measObjectNR of
the NR SpCell.

Inequality A5-1 (Entering condition 1)
Mp + Iys < Threshl

Incquality A5-2 (Entering condition 2)
Mn + Ofn + Ocn — Hys > Thresh2

Inequality A5-3 (Leaving condition 1)
Mp — Hys > Threshl

Inequality A5-4 (Leaving condition 2)
Mn + Ofn + Ocn + [lys < Thresh2

The variables in the formula are defined as follows:
Mp 15 the measurement result of the NR SpCell, not taking into account any offsets.

Mpn is the measurement result of the neighbouring cell, not taking into account any offsets.

Of#n is the measurement object specific offset of the neighbour cell (i.e. offserMO as defined within
measOhjectNR corresponding to the neighbour cell).

Ocn is the cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within
measObjectNR corresponding to the neighbour cell), and set to zero if not configured for the
neighbour cell.

Hys is the hysteresis parameter for this event (i.e. Aysteresis as defined within reportConfigNR for this
event).

Threshl is the threshold parameter for this event (i.e. a5-Threshold! as defined within reportConfigNR
for this event).

Thresh2 is the threshold paramecter for this event (i.c. a5-Threshold? as defined within reportConfigNR
for this event).

Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Hys are expressed in dB.
Threshlis expressed in the same unit as Mp.

Thresh2 is expressed in the same unit as Ma.

The serving cell base station 7-01 may configure the terminal 7-02 to trigger CHO,
measurement for CHO, or evaluation for CHO in case where one or more of the above
conditions are simultaneously satisfied.

Thereafter, the serving cell 7-01 may transmit an NES status information (or change)
signal to the terminal 7-02 (S750).

The corresponding NES status information/change signal may be a signal including
some or all of the following information:

- Any NES status and/or pattern information (on/off duration, period, offset) of a
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[202]

[203]
[204]
[205]
[206]
[207]
[208]
[209]
[210]
[211]

[212]

[213]

[214]

serving cell;

- NES status and/or pattern information (on/off duration, period, offset) of a
neighboring cell;

- NES activation/deactivation indicator of a serving cell;

- NES activation/deactivation indicator of a neighboring cell;

- NES pattern change indication of a serving cell;

- NES pattern change indication of a neighboring cell;

- Indicator to start CHO upon signal reception;

- Target cell ID (PCI) to perform CHO upon signal reception; and/or

- Candidate cell ID (PCI) or ID list that may perform CHO upon receiving a signal.

The signal may be an RRC message, MAC-CE message, or PHY DCI message.

The signal may include some or all of the information such as the ID of each cell
(physical cell ID (PCI)), each NES mode ID (NES indicator), and each pattern ID
(pattern ID).

The terminal 7-02 performs the necessary measurements and judgments to determine
whether to perform CHO based on the CHO configuration information received from
the serving cell 7-01 in S740 and the NES status (change) information received in
S750 (S760).

For example, when the terminal 7-02 receives the DTX activation signal of the
serving cell from the serving cell base station 7-01, the terminal 7-02 may identify the
DTX operation pattern of the corresponding serving cell 7-01 and be configured to
perform CHO when the serving cell transitions to the DTX mode according to the
pattern (S740). Accordingly, after receiving the DTX activation signal of the serving
cell (§750), the terminal may identify the NES operation information of the serving
cell included in any previously received RRC signal (RRC reconfiguration signal),
RRC signal (S740) including CHO configuration information for performing CHO, or
DTX activation signal (S750) of the serving cell, for example, the DTX on/off duration
length and period of the serving cell, and the DTX transition point of the serving cell
obtained by substituting the offset into the current radio frame (S760).

In another embodiment, the terminal 7-02 may be configured by the base station 7-01
to perform CHO to a corresponding cell (S740) when the conditions for the serving
cell to start NES operation are satisfied at the same time that there is a neighboring cell
with a cell measurement value higher than or equal to a certain threshold (A4 event). In
this case, the terminal 7-02 receives the DTX activation signal of the serving cell,
identifies the DTX transition point of the serving cell, and evaluates whether there is a
neighboring cell that satisfies the A4 event at that time (S760). In case where there is a
corresponding neighboring cell (S770), the terminal may transmit a random access

preamble through the PRACH resource preconfigured to the corresponding
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[215]

[216]

[217]

neighboring cell, and perform CHO, such as starting the RACH operation (S780).

In an embodiment, when the terminal 7-02 receives the DTX activation signal of the
serving cell from the serving cell base station 7-01, the terminal 7-02 may identify the
DTX operation pattern of the serving cell and be configured to perform CHO when the
serving cell transitions to the DTX mode according to the pattern (S740). Accordingly,
after receiving the DTX activation signal of the serving cell (S750), the terminal may
identify the DTX transition time of the serving cell (S760), and perform CHO (S780)
when the serving cell transition time comes (S770). Through the corresponding con-
figuration and operation, the terminal 7-02 may use the NES configuration information
not only to identify the NES operation and operation timing of the cell, but also to
determine any trigger conditions for performing CHO.

In another embodiment, the base station 7-01 may include in a corresponding event
an indicator that allows the terminal to know that the corresponding event is performed
in case where the serving cell enters the NES mode, or may configure a signal that is
bundled with the corresponding event and configured to the terminal (S740), while
configuring CHO performance trigger conditions for the terminal 7-02 according to
measurements of a certain serving cell and neighboring cell (e.g., A3, A4, AS events).
In this case, the terminal 7-02 may identify the DTX transition point of the serving cell
through any signal for which the serving cell has previously configure NES or a newly
received DTX activation signal, and at the same time evaluate whether there is a
neighboring cell that satisfies the CHO conditions through measurements configured at
the corresponding time (S760), and perform CHO, such as starting RACH operation by
transmitting a random access preamble through a PRACH resource preconfigured to
the corresponding neighboring cell (S780) in case where the corresponding
neighboring cell exists (S770).

In still another embodiment, the base station 7-01 may include in a corresponding
event an indicator that allows the terminal to know that the corresponding event is
performed in case where the serving cell enters the NES mode, and an indicator that
triggers CHO when the DTX/DRX activation signal of the serving cell transmitted
from the serving cell is next received in the corresponding event, or may configure a
signal that is bundled with the corresponding event and configured to the terminal
(5740), while configuring CHO performance trigger conditions for the terminal 7-02
according to measurements of a certain serving cell and neighboring cell (e.g., A3, A4,
AS events). In this case, the terminal 7-02 may identify the DTX transition point of the
serving cell after newly receiving the DTX activation signal, and at the same time
evaluate whether there is a neighboring cell that satisfies the CHO conditions through
measurements configured at the corresponding time (S760), and perform CHO, such as

starting RACH operation by transmitting a random access preamble through a PRACH
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[218]

[219]

[220]

[221]

[222]

resource preconfigured to the corresponding neighboring cell (S780) in case where the
corresponding neighboring cell exists (S770).

An indicator (first indicator) that allows the terminal to know that the corresponding
event is performed when the serving cell enters the NES mode, and an indicator
(second indicator) that triggers CHO when receiving the DTX/DRX activation signal
of the serving cell transmitted next from the serving cell may be different indicators,
and the first indicator and the second indicator may be configured as one indicator that
indicates both operations of information provision and CHO trigger.

In an embodiment, the terminal 7-02 may know from the serving cell base station
7-01 in advance through the standard that the terminal may perform CHO if the DTX
activation signal of the serving cell includes an indicator that CHO may be performed.
Accordingly, after receiving the DTX activation signal of the serving cell (S750), the
terminal 7-02 identifies that there is an indicator that CHO may be performed in the
signal, and may perform CHO (S760 to S780). Through the corresponding config-
urations and operations, the terminal 7-02 may use the NES configuration information
not only to identify the NES operation of the cell and operation timing, but also to
determine any trigger conditions for performing CHO.

In an embodiment, the terminal 7-02 may know from the serving cell base station
7-01 in advance through the standard that the terminal may identify the DTX operation
pattern of the corresponding serving cell and perform CHO when the serving cell
transitions to the DTX mode according to a pattern if the DTX activation signal of the
serving cell includes an indicator that CHO may be performed. Accordingly, after
receiving the DTX activation signal of the serving cell (S750), the terminal 7-02 may
identify the DTX transition time of the serving cell (S760), and perform CHO (S780)
when the transition time of the serving cell arrives (S770). Through the corresponding
configurations and operations, the terminal 7-02 may use the NES configuration in-
formation not only to identify the NES operation of the cell and operation timing, but
also to determine any trigger conditions for performing CHO.

In an embodiment, the terminal 7-02 may be configured to perform CHO upon
receiving the DTX activation signal of the serving cell from the serving cell base
station 7-01 (S740). Accordingly, after receiving the DTX activation signal of the
serving cell (S750), the terminal may perform CHO (S760 to S780). Through the cor-
responding configurations and operations, the terminal may use the NES configuration
information not only to identify the NES operation of the cell and operation timing, but
also to determine any trigger conditions for performing CHO.

In an embodiment, when the terminal 7-02 receives the DTX activation signal of the
serving cell from the serving cell base station 7-01, the terminal 7-02 may identify the

DTX operation pattern of the serving cell and be configured to perform CHO when the
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[223]

[224]

[225]

[226]

[227]

serving cell transitions to the DTX mode according to the pattern (S740). Accordingly,
after receiving the DTX activation signal of the serving cell (S750), the terminal may
identify the DTX transition time of the serving cell (S760), and perform CHO (S780)
when the serving cell transition time arrives (S770). Through the corresponding con-
figurations and operations, the terminal may use the NES configuration information
not only to identify the NES operation of the cell and operation timing, but also to
determine any trigger conditions for performing CHO.

In the various embodiments above, any signal (S7-07, 7-08) through which the
serving cell 7-01 transmits information to the terminal 7-02 in S740 and S750 may be
any signal transmitted as a cast type of Unicast, Groupcast, or Multicast, for example,
any one of an RRC signal such as RRCReconfig, a MAC signal such as MAC CE, and
a PHY signal such as downlink control information (DCI), etc.

In addition, in S760, the serving cell 7-01 may combine the NES status/change in-
formation of the serving cell 7-01 or neighboring cells 7-03 with the CHO con-
figuration information and transmit one message to the terminal by including the same
in, for example, an RRC reconfiguration message or a MAC-CE message. In the
above-described embodiment of FIG. 7, the operations of the disclosure are described
by specifying the terms of the DTX activation signal and DTX operation pattern for
convenience of explanation, but the embodiment of the disclosure is not limited
thereto. In other words, the above-described operations may be equally applied to, for
example, operations in case where DRX or NES is activated. In this case, in the above-
mentioned examples, it is obvious to those skilled in the art that a DRX activation
signal or a NES activation signal may be substituted for the DTX activation signal, re-
spectively. In addition, although the DRX activation signal has been specified, it is
obvious that it applies to the case of deactivation, not the case of activation.

FIG. 8 illustrates a structure of a base station according to an embodiment of the
present disclosure.

With reference to FIG. 8, the base station may include a transceiver 810, a controller
820, and a storage 830. The transceiver 810, the controller 820, and the storage 830
may operate according to a communication method of the base station as described
above. In addition, a network device may correspond to the structure of the base
station. However, components of the base station are not limited to the above-
mentioned components. For example, the base station may include more or less
components that those mentioned above. For example, the base station may include the
transceiver 810 and the controller 820. Further, the transceiver 810, the controller 820,
and the storage 830 may be implemented in a form of a single chip.

The transceiver 810 is collectively referred to as a receiver of the base station and a

transmitter of the base station, and may transmit signals to or receive signals from the
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[231]

terminal, another base station or other network entities. In this case, the signals
transmitted to or received may include control information and data. For example, the
transceiver 810 may transmit system information to the terminal and may transmit a
synchronization signal or a reference signal. To this end, the transceiver 810 may
include an RF transmitter for up-converting and amplifying the frequency of a signal to
be transmitted, and an RF receiver for low-noise amplifying a received signal and
down-converting a frequency of the received signal. However, this is merely an
example of the transceiver 810, and elements of the transceiver 810 are not limited to
an RF transmitter and an RF receiver. The transceiver may include a wired/wireless
transceiver, and may include various constitution for transmitting and receiving
signals. Further, the transceiver 810 may receive signals via a communication channel
(e.g., wireless channel) and output signals to the controller, and may transmit signals
output from the controller via a communication channel. Further, the transceiver 810
may receive and output a communication signal to a processor, and may transmit the
signal output from the processor to a terminal, another base station, another network
entity via a wired/wireless network.

The storage 830 may store programs and data required for operations of the base
station. Also, the storage 830 may store control information or data included in a
signal acquired by the base station. Also, the storage 830 may be constituted with
storage media, such as ROM, RAM, a hard disc, CD-ROM, and a DVD, or a com-
bination of the storage media. Also, the storage 830 may store at least one of in-
formation transmitted/received through the transceiver 810, and information
generated by the controller 820.

In the present disclosure, the controller 820 may be defined as a circuit, an ap-
plication specific integrated circuit, or at least one processor. The processor may
include a communication processor (CP) that performs control for communication and
an application processor (AP) that controls upper layers such as application programs.
The controller 820 may control overall operations of the base station according to the
embodiments provided in the disclosure. For example, the controller 8§20 may control
a signal flow between blocks to perform operations according to the flowchart
described above.

FIG. 9 illustrates a structure of a terminal according to an embodiment of the present
disclosure.

With reference to FIG. 9, the terminal may include a transceiver 910, a controller
920, and a storage 930. The transceiver 910, controller 920, and storage 930 may
operate according to a communication method of the terminal as described above.
However, components of the terminal are not limited to the above-mentioned

components. For example, the terminal may include more or less components that
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those mentioned above. For example, the terminal may include the transceiver 910 and
the controller 920. Further, the transceiver 910, controller 920, and storage 930 may
be implemented in a form of a single chip.

The transceiver 910 is collectively referred to as a receiver of the terminal and a
transmitter of the terminal, and may transmit signals to or receive signals from the base
station, another terminal or network entities. The signals transmitted and received from
the base station may include control information and data. For example,
the transceiver 910 may receive system information from the base station and may
receive a synchronization signal or a reference signal. To do this, the
transceiver 910 may include an RF transmitter for up-converting a frequency of a
signal to be transmitted and amplifying the signal, and an RF receiver for low-noise
amplifying a received signal and down-converting a frequency of the received signal.
However, this is only an embodiment of the transceiver 910, and the components of the
transceiver 910 are not limited to the RF transmitter and RF receiver. Also, the
transceiver may include a wired/wireless transceiver, and may include various con-
stitution for transmitting and receiving signals. Further, the transceiver 910 may
receive signals via a wireless channel and output signals to the controller, and may
transmit signals output from the controller 920 via a wireless channel. Further, the
transceiver 910 may receive and output a communication signal to a processor, and
may transmit the signal output from the processor to a network entity via a wired/
wireless network.

The storage 930 may store programs and data required for operations of the
terminal. Also, the memory may store control information or data included in a signal
acquired by the terminal. The storage 930 may be constituted with storage media, such
as ROM, RAM, a hard disc, CD-ROM, and a DVD, or a combination of the storage
media.

In the present disclosure, the controller 920 may be defined as a circuit, an ap-
plication specific integrated circuit, or at least one processor. The processor may
include a communication processor (CP) that performs control for communication and
an application processor (AP) that controls upper layers such as application programs.
The controller 920 may control overall operations of the terminal according to the
embodiments provided in the disclosure. For example, the controller 920 may control
a signal flow between blocks to perform operations according to the flowchart
described above.

Methods according to the embodiments disclosed in the claims or specification of the
disclosure may be implemented by hardware, software, or a combination of hardware
and software.

In case where the methods are implemented by software, a computer-readable
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storage medium for storing one or more programs (software modules) may be
provided. The one or more programs stored in the computer-readable storage medium
may be configured for execution by one or more processors within the electronic
device. The at least one program may include instructions that cause the electronic
device to perform the methods according to various embodiments disclosed in the
claims or specification of the disclosure.

The programs (software modules or software) may be stored in non-volatile
memories including a random access memory and a flash memory, a read only
memory (ROM), an electrically erasable programmable read only memory
(EEPROM), a magnetic disc storage device, a compact disc-ROM (CD-ROM), digital
versatile discs (DVDs), or other type optical storage devices, or a magnetic cassette.
Alternatively, the programs may be stored in a memory constructed with any com-
bination of some or all of them. In addition, a plurality of respective constituent
memories may be included.

In addition, the programs may be stored in an attachable storage device which may
access the electronic device through communication networks constituted with a com-
munication network such as the Internet, Intranet, local area network (LAN), wide
local area network (WLAN), and storage area network (SAN) or a combination
thereof. Such a storage device may access the electronic device performing the em-
bodiments of the disclosure via an external port. Further, a separate storage device on
the communication network may access a device performing the embodiments of the
disclosure.

In the above-described detailed embodiments of the disclosure, an element included
in the disclosure is expressed in the singular or the plural according to presented
detailed embodiments. However, the singular form or plural form is selected appro-
priately to the presented situation for the convenience of description, and the disclosure
is not limited by elements expressed in the singular or the plural. Therefore, either an
element expressed in the plural may also include a single element or an element
expressed in the singular may also include multiple elements.

Although specific embodiments have been described in the detailed description of
the disclosure, various modifications and changes may be made thereto without
departing from the scope of the disclosure. Therefore, the scope of the disclosure
should not be defined as being limited to the embodiments, but should be defined by
the appended claims and equivalents thereof.

Although the present disclosure has been described with various embodiments,
various changes and modifications may be suggested to one skilled in the art. It is
intended that the present disclosure encompass such changes and modifications as fall

within the scope of the appended claims.
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Claims

A method performed by a terminal in a wireless communication
system, the method comprising:

receiving, from a base station, configuration information for a con-
ditional handover (CHO) including trigger condition information for
the CHO;

identifying whether the trigger condition information includes in-
formation indicating that an event for a trigger condition is associated
with network energy saving (NES);

in case that the trigger condition information includes the information,
identifying whether an indication for a NES mode is received from the
base station;

in case that the indication for the NES mode is received, identifying
whether the event for the trigger condition is satisfied based on a
reception of the indication; and

in case that the event for the trigger condition is satisfied, performing a
CHO procedure.

The method of claim 1,

wherein the configuration information for the CHO is received via a
radio resource control (RRC) message,

wherein the indication for the NES mode is received via a downlink
control information (DCI),

wherein the event for the trigger condition is associated with a specific
NES mode, and

wherein the specific NES mode includes a first mode that a serving cell
goes into a discontinuous transmission (DTX) or a discontinuous
reception (DRX), or a second mode that a candidate cell comes out of
the DTX or the DRX.

The method of claim 1, further comprising:

receiving, from the base station, NES mode status information as-
sociated with a serving cell and a candidate cell,

wherein the NES mode status information includes at least one of in-
formation on a cell identity (ID), information on a NES mode for a cor-
responding cell, or information on a NES mode operation state for the
corresponding cell.

The method of claim 1, further comprising:

transmitting, to the base station, capability information indicating that
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the terminal supports the CHO,

wherein the configuration information for the CHO is received based
on the capability information, and

wherein, in case that trigger condition information does not include the
information, an evaluation for the event is performed based on a
reception of the configuration information for the CHO.

A method performed by a base station in a wireless communication
system, the method comprising:

transmitting, to a terminal, configuration information for a conditional
handover (CHO) including trigger condition information for the CHO;
and

in case that the trigger condition information includes information in-
dicating that an event for a trigger condition is associated with network
energy saving (NES), transmitting, to the terminal, an indication for a
NES mode,

wherein whether the event for the trigger condition is satisfied is
identified based on the indication, and

wherein, in case that the event for the trigger condition is satisfied, a
CHO procedure is performed.

The method of claim 5,

wherein the configuration information for the CHO is transmitted via a
radio resource control (RRC) message,

wherein the indication for the NES mode is transmitted via a downlink
control information (DCI),

wherein the event for the trigger condition is associated with a specific
NES mode, and

wherein the specific NES mode includes a first mode that a serving cell
goes into a discontinuous transmission (DTX) or a discontinuous
reception (DRX), or a second mode that a candidate cell comes out of
the DTX or the DRX.

The method of claim 5, further comprising:

obtaining, from a candidate cell, information on a NES mode status for
the candidate cell; and

transmitting, to the terminal, NES mode status information associated
with a serving cell of the base station and the candidate cell based on
the information on the NES mode status for the candidate cell,

wherein the NES mode status information includes at least one of in-

formation on a cell identity (ID), information on a NES mode for a cor-
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responding cell, or information on a NES mode operation state for the
corresponding cell.

The method of claim 5, further comprising:

receiving, from the terminal, capability information indicating that the
terminal supports the CHO,

wherein the configuration information for the CHO is transmitted based
on the capability information, and

wherein, in case that trigger condition information does not include the
information, an evaluation for the event is performed based on the con-
figuration information for the CHO.

A terminal in a wireless communication system, the terminal
comprising:

a transceiver; and

a controller configured to:

control the transceiver to receive, from a base station, configuration in-
formation for a conditional handover (CHO) including trigger condition
information for the CHO,

identify whether the trigger condition information includes information
indicating that an event for a trigger condition is associated with
network energy saving (NES),

in case that the trigger condition information includes the information,
identify whether an indication for a NES mode is received from the
base station,

in case that the indication for the NES mode is received, identify
whether the event for the trigger condition is satisfied based on a
reception of the indication, and

in case that the event for the trigger condition is satisfied, perform a
CHO procedure.

The terminal of claim 9,

wherein the configuration information for the CHO is received via a
radio resource control (RRC) message,

wherein the indication for the NES mode is received via a downlink
control information (DCI),

wherein the event for the trigger condition is associated with a specific
NES mode, and

wherein the specific NES mode includes a first mode that a serving cell
goes into a discontinuous transmission (DTX) or a discontinuous

reception (DRX), or a second mode that a candidate cell comes out of
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the DTX or the DRX.

The terminal of claim 9, wherein the controller is further configured to
control the transceiver to receive, from the base station, NES mode
status information associated with a serving cell and a candidate cell,
and

wherein the NES mode status information includes at least one of in-
formation on a cell identity (ID), information on a NES mode for a cor-
responding cell, or information on a NES mode operation state for the
corresponding cell.

The terminal of claim 9, wherein the controller is further configured to
control the transceiver to transmit, to the base station, capability in-
formation indicating that the terminal supports the CHO,

wherein the configuration information for the CHO is received based
on the capability information, and

wherein, in case that trigger condition information does not include the
information, an evaluation for the event is performed based on a
reception of the configuration information for the CHO.

A base station in a wireless communication system, the base station
comprising:

a transceiver; and

a controller configured to:

control the transceiver to transmit, to a terminal, configuration in-
formation for a conditional handover (CHO) including trigger condition
information for the CHO, and

in case that the trigger condition information includes information in-
dicating that an event for a trigger condition is associated with network
energy saving (NES), control the transceiver to transmit, to the
terminal, an indication for a NES mode,

wherein whether the event for the trigger condition is satisfied is
identified based on the indication, and

wherein, in case that the event for the trigger condition is satisfied, a
CHO procedure is performed.

The base station of claim 13,

wherein the configuration information for the CHO is transmitted via a
radio resource control (RRC) message,

wherein the indication for the NES mode is transmitted via a downlink
control information (DCI),

wherein the event for the trigger condition is associated with a specific
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NES mode, and

wherein the specific NES mode includes a first mode that a serving cell
goes into a discontinuous transmission (DTX) or a discontinuous
reception (DRX), or a second mode that a candidate cell comes out of
the DTX or the DRX.

The base station of claim 13,

wherein the controller is further configured to control the transceiver to
receive, from the terminal, capability information indicating that the
terminal supports the CHO,

wherein the configuration information for the CHO is transmitted based
on the capability information, and

wherein, in case that trigger condition information does not include the
information, an evaluation for the event is performed based on the con-

figuration information for the CHO.
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