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(57) ABSTRACT

A method of a terminal may include: receiving, from a base
station, repeated transmission configuration information of
repeated transmission for a message 4 (Msg4) hybrid auto-
matic repeat request-acknowledgement (HARQ-ACK);
receiving a Msg4 from the base station in a random access
(RA) procedure between the terminal and the base station;
and performing repeated transmission for the Msg4 HARQ-
ACK based on the repeated transmission configuration
information.
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METHOD AND APPARATUS FOR
COVERAGE ENHANCEMENT IN
COMMUNICATION SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to Korean Patent
Applications No. 10-2022-0150101, filed on Nov. 11, 2022,
and No. 10-2023-0151221, filed on Nov. 3, 2023, with the
Korean Intellectual Property Office (KIPO), the entire con-
tents of which are hereby incorporated by reference.

BACKGROUND

1. Technical Field

[0002] Exemplary embodiments of the present disclosure
relate to a communication coverage enhancement technique,
and more specifically, to a technique for enhancing a com-
munication coverage based on repeated transmission.

2. Description of Related Art

[0003] The communication system (e.g., a new radio (NR)
communication system) using a higher frequency band (e.g.,
a frequency band of 6 GHz or above) than a frequency band
(e.g., a frequency band of 6 GHz or below) of the long term
evolution (LTE) communication system (or, LTE-A commu-
nication system) is being considered for processing of
soaring wireless data. The NR system may support not only
a frequency band of 6 GHz or below, but also a frequency
band of 6 GHz or above, and may support various commu-
nication services and scenarios compared to the LTE system.
In addition, requirements of the NR system may include
enhanced Mobile BroadBand (eMBB), Ultra Reliable Low
Latency Communication (URLLC), and Massive Machine
Type Communication (mMTC).

[0004] A communication network (e.g., NR network) may
be classified into a terrestrial network and a non-terrestrial
network. The non-terrestrial network may be referred to as
an NTN. In a terrestrial network, communication services
for a terminal may be provided by a base station located on
the ground. In a non-terrestrial network, communication
services for a terminal may be provided by a communication
node (e.g., satellite, base station, unmanned aerial vehicle
(UAV), drone, or the like) located in a non-terrestrial loca-
tion. Communication in the terrestrial network and the
non-terrestrial network may be performed based on the NR
communication technology.

[0005] In a terrestrial network or non-terrestrial network
with a large cell radius, a distance between a terminal and a
base station may be long. In this case, a power loss may
increase in communication between the terminal and the
base station. In the above-described environment, a received
power level of an uplink signal/channel of the terminal,
which is received at the base station, may be low, and in this
case, the base station may fail to decode the uplink signal/
channel of the terminal. In the above-described environ-
ment, a received power level of a downlink signal/channel
of the base station, which is received at the terminal, may be
low, and in this case, the terminal may fail to decode the
downlink signal/channel of the base station. To solve the
above-described problem, methods for communication cov-
erage enhancement may be required. For example, methods
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of repeated transmission of uplink signals/channels and/or
methods of repeated transmission of downlink signals/chan-
nels may be required.

SUMMARY

[0006] Exemplary embodiments of the present disclosure
are directed to providing a method and an apparatus for
coverage enhancement in a communication network.
[0007] According to a first exemplary embodiment of the
present disclosure, a method of a terminal may comprise:
receiving, from a base station, repeated transmission con-
figuration information of repeated transmission for a mes-
sage 4 (Msg4) hybrid automatic repeat request-acknowl-
edgement (HARQ-ACK); transmitting a repeated
transmission capability or a request of repeated transmission
to the base station; receiving a Msg4 from the base station
in a random access (RA) procedure between the terminal
and the base station; and performing repeated transmission
for the Msgd HARQ-ACK based on the repeated transmis-
sion configuration information.

[0008] The repeated transmission configuration informa-
tion may include at least one of: an information element
indicating enabling or disabling of repeated transmission, an
information element indicating a target signal of repeated
transmission, an information element indicating a target
channel of repeated transmission, an information element
indicating a set of supportable repeated transmission num-
bers, an information element indicating a repeated transmis-
sion number, an information element indicating a periodicity
of repeated transmission, an information element indicating
a quality threshold used to determine whether to perform
repeated transmission, an information element indicating a
transmission resource of a message requesting repeated
transmission, an information element indicating enabling or
disabling a transmission operation of the message requesting
repeated transmission, an information element indicating a
transmission resource of a message indicating that repeated
transmission can be performed, or an information element
indicating enabling or disabling a transmission operation of
the message indicating that repeated transmission can be
performed.

[0009] The repeated transmission configuration informa-
tion may be received through at least one of a system
information block (SIB) or downlink control information
(DCI), and the DCI may be a scheduling DCI for the Msg4.
[0010] The receiving of the repeated transmission con-
figuration information may comprise: receiving, from the
base station, a SIB including an information element indi-
cating a set of supportable repeated transmission numbers;
and receiving, from the base station, a DCI including an
information element indicating one repeated transmission
number among the supportable repeated transmission num-
bers.

[0011] The information element indicating the one
repeated transmission number may be expressed by a modu-
lation and coding scheme (MCS) field, a HARQ process
number (HPN) field, or a downlink assignment index (DAI)
field included in the DCI.

[0012] The method may further comprise: measuring a
reception quality for a downlink signal/channel received
from the base station; and comparing the reception quality
with a quality threshold, wherein when the reception quality
is below the quality threshold, the repeated transmission for
the Msg4 HARQ-ACK is performed.
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[0013] The quality threshold used to determine whether to
perform the repeated transmission for the Msg4 HARQ-
ACK may be distinct from a quality threshold used to
determine whether to perform repeated transmission for a
message 3 (Msg3).

[0014] The method may further comprise: measuring a
reception quality for a downlink signal/channel received
from the base station; comparing the reception quality with
a quality threshold; and in response to that the reception
quality is below the quality threshold, transmitting, to the
base station, a message including information requesting the
repeated transmission of the Msgd HARQ-ACK or infor-
mation indicating that the repeated transmission of the Msg4
HARQ-ACK is possible, wherein the repeated transmission
for the Msgd4 HARQ-ACK is performed after transmission
of the message.

[0015] According to a second exemplary embodiment of
the present disclosure, a method of a base station may
comprise: transmitting, to a terminal, repeated transmission
configuration information of repeated transmission of a
message 4 (Msg4) hybrid automatic repeat request-acknowl-
edgement (HARQ-ACK); transmitting a Msg4 to the termi-
nal in a random access (RA) procedure between the base
station and the terminal; and performing a reception opera-
tion for the Msgd HARQ-ACK based on the repeated
transmission configuration information.

[0016] The repeated transmission configuration informa-
tion may include at least one of: an information element
indicating enabling or disabling of repeated transmission, an
information element indicating a target signal of repeated
transmission, an information element indicating a target
channel of repeated transmission, an information element
indicating a set of supportable repeated transmission num-
bers, an information element indicating a repeated transmis-
sion number, an information element indicating a periodicity
of repeated transmission, an information element indicating
a quality threshold used to determine whether to perform
repeated transmission, an information element indicating a
transmission resource of a message requesting repeated
transmission, an information element indicating enabling or
disabling a transmission operation of the message requesting
repeated transmission, an information element indicating a
transmission resource of a message indicating that repeated
transmission can be performed, or an information element
indicating enabling or disabling a transmission operation of
the message indicating that repeated transmission can be
performed.

[0017] The repeated transmission configuration informa-
tion may be transmitted through at least one of a system
information block (SIB) or downlink control information
(DCI), and the DCI is a scheduling DCI for the Msg4.

[0018] The transmitting of the repeated transmission con-
figuration information may comprise: transmitting, to the
terminal, a SIB including an information element indicating
a set of supportable repeated transmission numbers; and
transmitting, to the terminal, a DCI including an information
element indicating one repeated transmission number
among the supportable repeated transmission numbers.

[0019] The information element indicating the one
repeated transmission number may be expressed by a modu-
lation and coding scheme (MCS) field, a HARQ process
number (HPN) field, or a downlink assignment index (DAI)
field included in the DCI.
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[0020] According to a third exemplary embodiment of the
present disclosure, a terminal may comprise at least one
processor, and the at least one processor may cause the
terminal to perform: receiving, from a base station, repeated
transmission configuration information of repeated trans-
mission for a message 4 (Msg4) hybrid automatic repeat
request-acknowledgement (HARQ-ACK); transmitting a
repeated transmission capability or a request of repeated
transmission to the base station; receiving a Msg4 from the
base station in a random access (RA) procedure between the
terminal and the base station; and performing repeated
transmission for the Msgd HARQ-ACK based on the
repeated transmission configuration information.

[0021] The repeated transmission configuration informa-
tion may include at least one of: an information element
indicating enabling or disabling of repeated transmission, an
information element indicating a target signal of repeated
transmission, an information element indicating a target
channel of repeated transmission, an information element
indicating a set of supportable repeated transmission num-
bers, an information element indicating a repeated transmis-
sion number, an information element indicating a periodicity
of repeated transmission, an information element indicating
a quality threshold used to determine whether to perform
repeated transmission, an information element indicating a
transmission resource of a message requesting repeated
transmission, an information element indicating enabling or
disabling a transmission operation of the message requesting
repeated transmission, an information element indicating a
transmission resource of a message indicating that repeated
transmission can be performed, or an information element
indicating enabling or disabling a transmission operation of
the message indicating that repeated transmission can be
performed.

[0022] The repeated transmission configuration informa-
tion may be received through at least one of a system
information block (SIB) or downlink control information
(DCI), and the DCI is a scheduling DCI for the Msg4.
[0023] In the receiving of the repeated transmission con-
figuration information, the at least one processor may further
cause the terminal to perform: receiving, from the base
station, a SIB including an information element indicating a
set of supportable repeated transmission numbers; and
receiving, from the base station, a DCI including an infor-
mation element indicating one repeated transmission num-
ber among the supportable repeated transmission numbers.
[0024] The information element indicating the one
repeated transmission number may be expressed by a modu-
lation and coding scheme (MCS) field, a HARQ process
number (HPN) field, or a downlink assignment index (DAI)
field included in the DCI.

[0025] The at least one processor may further cause the
terminal to perform: measuring a reception quality for a
downlink signal/channel received from the base station; and
comparing the reception quality with a quality threshold,
wherein when the reception quality is below the quality
threshold, the repeated transmission for the Msgd HARQ-
ACK is performed.

[0026] The at least one processor may further cause the
terminal to perform: measuring a reception quality for a
downlink signal/channel received from the base station;
comparing the reception quality with a quality threshold;
and in response to that the reception quality is below the
quality threshold, transmitting, to the base station, a message
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including information requesting the repeated transmission
of the Msgd4 HARQ-ACK or information indicating that the
repeated transmission of the Msgd HARQ-ACK is possible,
wherein the repeated transmission for the Msg4 HARQ-
ACK is performed after transmission of the message.
[0027] According to the present disclosure, the base sta-
tion may transmit configuration information for repeated
transmission of an uplink signal/channel (e.g., Msg4
HARQ-ACK or MsgB HARQ-ACK) to the terminal. The
terminal can repeatedly transmit the uplink signal/channel
based on the configuration information received from the
base station. According to the above-described method, a
transmission coverage of the uplink signal/channel can be
increased, and a probability of successful decoding of the
uplink signal/channel at the base station can be increased.
Accordingly, the performance of the communication net-
work can be improved.

BRIEF DESCRIPTION OF DRAWINGS

[0028] FIG. 1 is a block diagram illustrating a first exem-
plary embodiment of a communication node in a commu-
nication network.

[0029] FIG. 2 is a conceptual diagram illustrating a first
exemplary embodiment of a communication network.
[0030] FIG. 3 is a conceptual diagram illustrating a second
exemplary embodiment of a communication network.
[0031] FIG. 4 is a conceptual diagram illustrating a third
exemplary embodiment of a communication network.
[0032] FIG. 5 is a sequence chart illustrating a first exem-
plary embodiment of a method for repeated transmission of
an uplink signal/channel.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0033] Exemplary embodiments of the present disclosure
are disclosed herein. However, specific structural and func-
tional details disclosed herein are merely representative for
purposes of describing embodiments of the present disclo-
sure. Thus, embodiments of the present disclosure may be
embodied in many alternate forms and should not be con-
strued as limited to embodiments of the present disclosure
set forth herein.

[0034] Accordingly, while the present disclosure is
capable of various modifications and alternative forms,
specific embodiments thereof are shown by way of example
in the drawings and will herein be described in detail. It
should be understood, however, that there is no intent to
limit the present disclosure to the particular forms disclosed,
but on the contrary, the present disclosure is to cover all
modifications, equivalents, and alternatives falling within
the spirit and scope of the present disclosure. Like numbers
refer to like elements throughout the description of the
figures.

[0035] It will be understood that, although the terms first,
second, etc. may be used herein to describe various ele-
ments, these elements should not be limited by these terms.
These terms are only used to distinguish one element from
another. For example, a first element could be termed a
second element, and, similarly, a second element could be
termed a first element, without departing from the scope of
the present disclosure. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.
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[0036] In exemplary embodiments of the present disclo-
sure, “at least one of A and B” may mean “at least one of A
or B” or “at least one of combinations of one or more of A
and B”. Also, in exemplary embodiments of the present
disclosure, “one or more of A and B” may mean “one or
more of A or B” or “one or more of combinations of one or
more of A and B”.

[0037] It will be understood that when an element is
referred to as being “connected” or “coupled” to another
element, it can be directly connected or coupled to the other
element or intervening elements may be present. In contrast,
when an element is referred to as being “directly connected”
or “directly coupled” to another element, there are no
intervening elements present. Other words used to describe
the relationship between elements should be interpreted in a
like fashion (i.e., “between” versus “directly between,”
“adjacent” versus “directly adjacent,” etc.).

[0038] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting of the present disclosure. As used herein, the
singular forms “a,” “an” and “the” are intended to include
the plural forms as well, unless the context clearly indicates
otherwise. It will be further understood that the terms
“comprises,” “comprising,” “includes” and/or “including,”
when used herein, specify the presence of stated features,
integers, steps, operations, elements, and/or components, but
do not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components,
and/or groups thereof.

[0039] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this present disclosure belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and will not be interpreted in an idealized or
overly formal sense unless expressly so defined herein.
[0040] Hereinafter, exemplary embodiments of the present
disclosure will be described in greater detail with reference
to the accompanying drawings. In order to facilitate general
understanding in describing the present disclosure, the same
components in the drawings are denoted with the same
reference signs, and repeated description thereof will be
omitted.

[0041] A communication system to which exemplary
embodiments according to the present disclosure are applied
will be described. The communication system may be the
4G communication system (e.g., Long-Term Evolution
(LTE) communication system or LTE-A communication
system), the 5G communication system (e.g., New Radio
(NR) communication system), the sixth generation (6G)
communication system, or the like. The 4G communication
system may support communications in a frequency band of
6 GHz or below, and the 5G communication system may
support communications in a frequency band of 6 GHz or
above as well as the frequency band of 6 GHz or below. The
communication network may include a terrestrial network
and a non-terrestrial network. The communication system to
which the exemplary embodiments according to the present
disclosure are applied is not limited to the contents described
below, and the exemplary embodiments according to the
present disclosure may be applied to various communication
systems. Here, the communication system may be used in
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the same sense as a communication network, ‘LTE’ may
refer to ‘4G communication system’, ‘LTE communication
system’, or ‘LTE-A communication system’, and ‘NR’ may
refer to ‘5G communication system’ or ‘NR communication
system’.

[0042] In exemplary embodiments, “an operation (e.g.,
transmission operation) is configured” may mean that “con-
figuration information (e.g., information element(s) or
parameter(s)) for the operation and/or information indicat-
ing to perform the operation is signaled”. “Information
element(s) (e.g., parameter(s)) are configured” may mean
that “corresponding information element(s) are signaled”. In
other words, “an operation (e.g., transmission operation) is
configured in a communication node” may mean that the
communication node receives “configuration information
(e.g., information elements, parameters) for the operation”
and/or “information indicating to perform the operation”.
“An information element (e.g. parameter) is configured in a
communication node” may mean that “the information ele-
ment is signaled to the communication node (e.g. the com-
munication node receives the information element)”.

[0043] The signaling may be at least one of system infor-
mation (SI) signaling (e.g., transmission of system informa-
tion block (SIB) and/or master information block (MIB)),
RRC signaling (e.g., transmission of RRC parameters and/or
higher layer parameters), MAC control element (CE) sig-
naling, or PHY signaling (e.g., transmission of downlink
control information (DCI), uplink control information
(UCI), and/or sidelink control information (SCI)). A signal-
ing message may be at least one of an SI signaling message
(e.g., SI message), an RRC signaling message (e.g., RRC
message), a MAC CE signaling message (e.g., MAC CE
message or MAC message), or a PHY signaling message
(e.g., PHY message).

[0044] Hereinafter, even when a method (e.g., transmis-
sion or reception of a signal) performed at a first commu-
nication node among communication nodes is described, a
corresponding second communication node may perform a
method (e.g., reception or transmission of the signal) cor-
responding to the method performed at the first communi-
cation node. That is, when an operation of a terminal is
described, a base station corresponding to the terminal may
perform an operation corresponding to the operation of the
terminal. Conversely, when an operation of a base station is
described, a terminal corresponding to the base station may
perform an operation corresponding to the operation of the
base station. In addition, when an operation of a first
terminal is described, a second terminal corresponding to the
first terminal may perform an operation corresponding to the
operation of the first terminal. Conversely, when an opera-
tion of a second terminal is described, a first terminal
corresponding to the second terminal may perform an opera-
tion corresponding to the operation of the second terminal.

[0045] FIG. 1 is a block diagram illustrating a first exem-
plary embodiment of a communication node in a commu-
nication network.

[0046] Referring to FIG. 1, a communication node 100
may comprise at least one processor 110, a memory 120, and
a transceiver 130 connected to the network for performing
communications. Also, the communication node 100 may
further comprise an input interface device 140, an output
interface device 150, a storage device 160, and the like. Each
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component included in the communication node 100 may
communicate with each other as connected through a bus
170.

[0047] However, each component included in the commu-
nication node 100 may not be connected to the common bus
170 but may be connected to the processor 110 via an
individual interface or a separate bus. For example, the
processor 110 may be connected to at least one of the
memory 120, the transceiver 130, the input interface device
140, the output interface device 150 and the storage device
160 via a dedicated interface.

[0048] The processor 110 may execute a program stored in
at least one of the memory 120 and the storage device 160.
The processor 110 may refer to a central processing unit
(CPU), a graphics processing unit (GPU), or a dedicated
processor on which methods in accordance with embodi-
ments of the present disclosure are performed. Each of the
memory 120 and the storage device 160 may be constituted
by at least one of a volatile storage medium and a non-
volatile storage medium. For example, the memory 120 may
comprise at least one of read-only memory (ROM) and
random access memory (RAM).

[0049] FIG. 2 is a conceptual diagram illustrating a first
exemplary embodiment of a communication network.
[0050] Referring to FIG. 2, a communication network 200
may be a terrestrial network. The communication system
200 may comprise a plurality of communication nodes
210-1, 210-2, 210-3, 220-1, 220-2, 230-1, 230-2, 230-3,
230-4, 230-5, and 230-6. In addition, the communication
system 200 may further comprise a core network (e.g., a
serving gateway (S-GW), a packet data network (PDN)
gateway (P-GW), and a mobility management entity
(MME)). When the communication system 200 is a 5G
communication system (e.g., new radio (NR) system), the
core network may include an access and mobility manage-
ment function (AMF), a user plane function (UPF), a session
management function (SMF), and the like.

[0051] The plurality of communication nodes 210 to 230
may support a communication protocol defined by the 3rd
generation partnership project (3GPP) specifications (e.g.,
LTE communication protocol, LTE-A communication pro-
tocol, NR communication protocol, or the like). The plural-
ity of communication nodes 210 to 230 may support code
division multiple access (CDMA) technology, wideband
CDMA (WCDMA) technology, time division multiple
access (TDMA) technology, frequency division multiple
access (FDMA) technology, orthogonal frequency division
multiplexing (OFDM) technology, filtered OFDM technol-
ogy, cyclic prefix OFDM (CP-OFDM) technology, discrete
Fourier transform-spread-OFDM (DFT-s-OFDM) technol-
ogy, orthogonal frequency division multiple access
(OFDMA) technology, single carrier FDMA (SC-FDMA)
technology, non-orthogonal multiple access (NOMA) tech-
nology, generalized frequency division multiplexing
(GFDM) technology, filter band multi-carrier (FBMC) tech-
nology, universal filtered multi-carrier (UFMC) technology,
space division multiple access (SDMA) technology, or the
like. Each of the plurality of communication nodes may have
the following structure.

[0052] The communication system 200 may comprise a
plurality of base stations 210-1, 210-2, 210-3, 220-1, and
220-2, and a plurality of terminals 230-1, 230-2, 230-3,
230-4, 230-5, and 230-6. Each of the first base station 210-1,
the second base station 210-2, and the third base station
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210-3 may form a macro cell, and each of the fourth base
station 220-1 and the fifth base station 220-2 may form a
small cell. The fourth base station 220-1, the third terminal
230-3, and the fourth terminal 230-4 may belong to cell
coverage of the first base station 210-1. Also, the second
terminal 230-2, the fourth terminal 230-4, and the fifth
terminal 230-5 may belong to cell coverage of the second
base station 210-2. Also, the fifth base station 220-2, the
fourth terminal 230-4, the fifth terminal 230-5, and the sixth
terminal 230-6 may belong to cell coverage of the third base
station 210-3. Also, the first terminal 230-1 may belong to
cell coverage of the fourth base station 220-1, and the sixth
terminal 230-6 may belong to cell coverage of the fifth base
station 220-2.

[0053] Here, each of the plurality of base stations 210-1,
210-2, 210-3, 220-1, and 220-2 may refer to a Node-B (NB),
a evolved Node-B (eNB), a gNB, an advanced base station
(ABS), a high reliability-base station (HR-BS), a base
transceiver station (BTS), a radio base station, a radio
transceiver, an access point, an access node, a radio access
station (RAS), a mobile multihop relay-base station (MMR-
BS), a relay station (RS), an advanced relay station (ARS),
a high reliability-relay station (HR-RS), a home NodeB
(HNB), a home eNodeB (HeNB), a road side unit (RSU), a
radio remote head (RRH), a transmission point (TP), a
transmission and reception point (TRP), or the like.

[0054] Each of the plurality of terminals 230-1, 230-2,
230-3, 230-4, 230-5, and 230-6 may refer to a user equip-
ment (UE), a terminal equipment (TE), an advanced mobile
station (AMS), a high reliability-mobile station (HR-MS), a
terminal, an access terminal, a mobile terminal, a station, a
subscriber station, a mobile station, a portable subscriber
station, a node, a device, an on-board unit (OBU), or the like.
[0055] Each of the plurality of base stations 210-1, 210-2,
210-3, 220-1, and 220-2 may operate in the same frequency
band or in different frequency bands. The plurality of base
stations 210-1, 210-2, 210-3, 220-1, and 220-2 may be
connected to each other via an ideal backhaul or a non-ideal
backhaul, and exchange information with each other via the
ideal or non-ideal backhaul. Also, each of the plurality of
base stations 210-1, 210-2, 210-3, 220-1, and 220-2 may be
connected to the core network through the ideal or non-ideal
backhaul. Each of the plurality of base stations 210-1, 210-2,
210-3, 220-1, and 220-2 may transmit a signal received from
the core network to the corresponding terminal 230-1,
230-2, 230-3, 230-4, 230-5, or 230-6, and transmit a signal
received from the corresponding terminal 230-1, 230-2,
230-3, 230-4, 230-5, or 230-6 to the core network.

[0056] In addition, each of the plurality of base stations
210-1, 210-2, 210-3, 220-1, and 220-2 may support a
multi-input multi-output (MIMO) transmission (e.g., a
single-user MIMO (SU-MIMO), a multi-user MIMO (MU-
MIMO), a massive MIMO, or the like), a coordinated
multipoint (CoMP) transmission, a carrier aggregation (CA)
transmission, a transmission in unlicensed band, device-to-
device (D2D) communication (or, proximity services
(ProSe)), Internet of Things (IoT) communications, dual
connectivity (DC), or the like. Here, each of the plurality of
terminals 230-1, 230-2, 230-3, 230-4, 230-5, and 230-6 may
perform operations corresponding to the operations of the
plurality of base stations 210-1, 210-2, 210-3, 220-1, and
220-2 (i.e., the operations supported by the plurality of base
stations 210-1, 210-2, 210-3, 220-1, and 220-2). For
example, the second base station 210-2 may transmit a
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signal to the fourth terminal 230-4 in the SU-MIMO manner,
and the fourth terminal 230-4 may receive the signal from
the second base station 210-2 in the SU-MIMO manner.
Alternatively, the second base station 210-2 may transmit a
signal to the fourth terminal 230-4 and fifth terminal 230-5
in the MU-MIMO manner, and the fourth terminal 230-4 and
fifth terminal 230-5 may receive the signal from the second
base station 210-2 in the MU-MIMO manner.

[0057] The first base station 210-1, the second base station
210-2, and the third base station 210-3 may transmit a signal
to the fourth terminal 230-4 in the CoMP transmission
manner, and the fourth terminal 230-4 may receive the signal
from the first base station 210-1, the second base station
210-2, and the third base station 210-3 in the CoMP manner.
Also, each of the plurality of base stations 210-1, 210-2,
210-3, 220-1, and 220-2 may exchange signals with the
corresponding terminals 230-1, 230-2, 230-3, 230-4, 230-5,
or 230-6 which belongs to its cell coverage in the CA
manner. Each of the base stations 210-1, 210-2, and 210-3
may control D2D communications between the fourth ter-
minal 230-4 and the fifth terminal 230-5, and thus the fourth
terminal 230-4 and the fifth terminal 230-5 may perform the
D2D communications under control of the second base
station 210-2 and the third base station 210-3.

[0058] FIG. 3 is a conceptual diagram illustrating a second
exemplary embodiment of a communication network.
[0059] Referring to FIG. 3, a communication network may
be a non-terrestrial network (NTN). The NTN may include
a satellite 310, a communication node 320, a gateway 330,
a data network 340, and the like. The NTN shown in FIG.
3 may be an NTN based on a transparent payload. The
satellite 310 may be a low earth orbit (LEO) satellite, a
medium earth orbit (MEO) satellite, a geostationary earth
orbit (GEO) satellite, a high elliptical orbit (HEO) satellite,
or an unmanned aircraft system (UAS) platform. The UAS
platform may include a high altitude platform station
(HAPS).

[0060] The communication node 320 may include a com-
munication node (e.g., a user equipment (UE) or a terminal)
located on a terrestrial site and a communication node (e.g.,
an airplane, a drone) located on a non-terrestrial space. A
service link may be established between the satellite 310 and
the communication node 320, and the service link may be a
radio link. The satellite 310 may provide communication
services to the communication node 320 using one or more
beams. The shape of a footprint of the beam of the satellite
310 may be elliptical.

[0061] The communication node 320 may perform com-
munications (e.g., downlink communication and uplink
communication) with the satellite 310 using LTE technology
and/or NR technology. The communications between the
satellite 310 and the communication node 320 may be
performed using an NR-Uu interface. When dual connec-
tivity (DC) is supported, the communication node 320 may
be connected to other base stations (e.g., base stations
supporting LTE and/or NR functionality) as well as the
satellite 310, and perform DC operations based on the
techniques defined in the L'TE and/or NR specifications.
[0062] The gateway 330 may be located on a terrestrial
site, and a feeder link may be established between the
satellite 310 and the gateway 330. The feeder link may be a
radio link. The gateway 330 may be referred to as a
‘non-terrestrial network (NTN) gateway’. The communica-
tions between the satellite 310 and the gateway 330 may be
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performed based on an NR-Uu interface or a satellite radio
interface (SRI). The gateway 330 may be connected to the
data network 340. There may be a ‘core network’ between
the gateway 330 and the data network 340. In this case, the
gateway 330 may be connected to the core network, and the
core network may be connected to the data network 340. The
core network may support the NR technology. For example,
the core network may include an access and mobility
management function (AMF), a user plane function (UPF),
a session management function (SMF), and the like. The
communications between the gateway 330 and the core
network may be performed based on an NG-C/U interface.

[0063] Alternatively, a base station and the core network
may exist between the gateway 330 and the data network
340. In this case, the gateway 330 may be connected with the
base station, the base station may be connected with the core
network, and the core network may be connected with the
data network 340. The base station and core network may
support the NR technology. The communications between
the gateway 330 and the base station may be performed
based on an NR-Uu interface, and the communications
between the base station and the core network (e.g., AMF,
UPF, SMF, and the like) may be performed based on an
NG-C/U interface.

[0064] FIG. 4 is a conceptual diagram illustrating a third
exemplary embodiment of a communication network.

[0065] Referring to FIG. 4, a communication network may
be an NTN. The NTN may include a first satellite 411, a
second satellite 412, a communication node 420, a gateway
430, a data network 440, and the like. The NTN shown in
FIG. 4 may be a regenerative payload based NTN. For
example, each of the satellites 411 and 412 may perform a
regenerative operation (e.g., demodulation, decoding, re-
encoding, re-modulation, and/or filtering operation) on a
payload received from other entities (e.g., the communica-
tion node 420 or the gateway 430), and transmit the regen-
erated payload

[0066] Each of the satellites 411 and 412 may be a LEO
satellite, a MEO satellite, a GEO satellite, a HEO satellite,
or a UAS platform. The UAS platform may include a HAPS.
The satellite 411 may be connected to the satellite 412, and
an inter-satellite link (ISL) may be established between the
satellite 411 and the satellite 412. The ISL. may operate in an
RF frequency band or an optical band. The ISL. may be
established optionally. The communication node 420 may
include a terrestrial communication node (e.g., UE or ter-
minal) and a non-terrestrial communication node (e.g., air-
plane or drone). A service link (e.g., radio link) may be
established between the satellite 411 and communication
node 420. The satellite 411 may provide communication
services to the communication node 420 using one or more
beams.

[0067] The communication node 420 may perform com-
munications (e.g., downlink communication or uplink com-
munication) with the satellite 411 using LTE technology
and/or NR technology. The communications between the
satellite 411 and the communication node 420 may be
performed using an NR-Uu interface. When DC is sup-
ported, the communication node 420 may be connected to
other base stations (e.g., base stations supporting L.TE and/or
NR functionality) as well as the satellite 411, and may
perform DC operations based on the techniques defined in
the LTE and/or NR specifications.
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[0068] The gateway 430 may be located on a terrestrial
site, a feeder link may be established between the satellite
411 and the gateway 430, and a feeder link may be estab-
lished between the satellite 412 and the gateway 430. The
feeder link may be a radio link. When the ISL is not
established between the satellite 411 and the satellite 412,
the feeder link between the satellite 411 and the gateway 430
may be established mandatorily.

[0069] The communications between each of the satellites
411 and 412 and the gateway 430 may be performed based
on an NR-Uu interface or an SRI. The gateway 430 may be
connected to the data network 440. There may be a core
network between the gateway 430 and the data network 440.
In this case, the gateway 430 may be connected to the core
network, and the core network may be connected to the data
network 440. The core network may support the NR tech-
nology. For example, the core network may include AMF,
UPF, SMF, and the like. The communications between the
gateway 430 and the core network may be performed based
on an NG-C/U interface.

[0070] Alternatively, a base station and the core network
may exist between the gateway 430 and the data network
440. In this case, the gateway 430 may be connected with the
base station, the base station may be connected with the core
network, and the core network may be connected with the
data network 440. The base station and the core network
may support the NR technology. The communications
between the gateway 430 and the base station may be
performed based on an NR-Uu interface, and the commu-
nications between the base station and the core network
(e.g., AMF, UPE, SMF, and the like) may be performed
based on an NG-C/U interface.

[0071] NTN reference scenarios may be defined as shown
in Table 1 below.
TABLE 1
NTN shown NTN shown
in FIG. 1 in FIG. 2
GEO Scenario A Scenario B
LEO Scenario C1 Scenario D1
(steerable beams)
LEO Scenario C2 Scenario D2
(beams moving
with satellite)
[0072] When the satellite 310 in the NTN shown in FIG.

3 is a GEO satellite (e.g., a GEO satellite that supports a
transparent function), this may be referred to as ‘scenario A’.
When the satellites 411 and 412 in the NTN shown in FIG.
4 are GEO satellites (e.g., GEOs that support a regenerative
function), this may be referred to as ‘scenario B’.

[0073] When the satellite 310 in the NTN shown in FIG.
3 is an LEO satellite with steerable beams, this may be
referred to as ‘scenario C1°. When the satellite 310 in the
NTN shown in FIG. 3 is an LEO satellite having beams
moving with the satellite, this may be referred to as ‘scenario
C2’. When the satellites 411 and 412 in the NTN shown in
FIG. 4 are LEO satellites with steerable beams, this may be
referred to as ‘scenario D1°. When the satellites 411 and 412
in the NTN shown in FIG. 4 are LEO satellites having beams
moving with the satellites, this may be referred to as
‘scenario D2’.

[0074] Parameters for the scenarios defined in Table 1 may
be defined as shown in Table 2 below.
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TABLE 2

Scenarios A and B Scenarios C and D

Altitude 35,786 km 600 km
1,200 km

Spectrum (service <6 GHz (e.g., 2 GHz)

link) >6 GHz (e.g., DL 20 GHz, UL 30 GHZ)

30 MHz for band <6 GHz
1 GHz for band >6 GHz

Maximum channel
bandwidth capability
(service link)
Maximum distance

40,581 km 1,932 km (altitude of

between satellite and 600 km)
communication 3,131 km (altitude of
node (e.g., UE) at 1,200 km)

the minimum
elevation angle
Maximum round Scenario A: 541.46 ms  Scenario C: (transparent
trip delay (service and feeder  payload: service and feeder
(RTD) links) links)
(only propagation Scenario B: 270.73 ms -5.77 ms (altitude of
delay) (only service link) 600 km)
-41.77 ms (altitude of
1,200 km)
Scenario D: (regenerative
payload: only service link)
-12.89 ms (altitude of

600 km)
-20.89 ms (altitude of
1,200 km)
Maximum delay 16 ms 4.44 ms (altitude of
variation within a 600 km)
single beam 6.44 ms (altitude of
1,200 km)
Maximum 10.3 ms 3.12 ms (altitude of
differential delay 600 km)
within a cell 3.18 ms (altitude of
1,200 km)

NR defined in 3GPP
Radio interfaces defined in 3GPP or non-3GPP

Service link
Feeder link

[0075] In addition, in the scenarios defined in Table 1,
delay constraints may be defined as shown in Table 3 below.

TABLE 3

Scenario A Scenario B Scenario C1-2 Scenario D1-2

Satellite altitude 35,786 km 600 km
Maximum RTD 541.75 ms 270.57 ms 28.41 ms 12.88 ms
in a radio interface  (worst

between base case)

station and UE

Minimum RTD 477.14 ms 238.57 ms 8 ms 4 ms

in a radio interface
between base
station and UE

[0076] Meanwhile, a terminal may perform an initial
access procedure with a base station. The initial access
procedure may be classified into a 4-step random access
(RA) procedure and a 2-step RA procedure. In the 4-step RA
procedure, the terminal may receive a message 4 (Msg4)
from the base station, and transmit a hybrid automatic repeat
request-acknowledgement (HARQ-ACK) for the Msg4 to
the base station on a physical uplink control channel
(PUCCH) (or physical uplink shared channel (PUSCH)).
The HARQ-ACK for the Msg4 may be referred to as a Msg4
HARQ-ACK. In the 2-step RA procedure, the terminal may
receive a message B (MsgB) from the base station, and
transmit a HARQ-ACK for the MsgB to the base station on
a PUCCH (or PUSCH). The HARQ-ACK for the MsgB may
be referred to as a MsgB HARQ-ACK.
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[0077] In a terrestrial network or non-terrestrial network
with a large cell radius, a distance between the terminal and
the base station may be long. In this case, a power loss may
increase in communication between the terminal and the
base station. In the above-described environment, a received
power level of a Msgd HARQ-ACK or MsgB HARQ-ACK
of the terminal, which is received at the base station, may be
low, and in this case, the base station may fail to decode the
Msg4 HARQ-ACK or MsgB HARQ-ACK of the terminal.
To solve the above-described problem, the terminal may
repeatedly transmit the Msgd HARQ-ACK or MsgB
HARQ-ACK. In the present disclosure, methods for
repeated transmission of a Msgd HARQ-ACK or MsgB
HARQ-ACK will be described. Exemplary embodiments of
the present disclosure may be applied to repeated transmis-
sion of a Msgd HARQ-ACK or MsgB HARQ-ACK as well
as repeated transmission of a downlink signal/channel,
uplink signal/channel, and/or sidelink signal/channel. The
downlink signal/channel may refer to a downlink signal
and/or a downlink channel. The uplink signal/channel may
refer to an uplink signal and/or an uplink channel. The
sidelink signal/channel may refer to a sidelink signal and/or
a sidelink channel. The repeated transmission of an uplink
signal/channel may be performed as follows.

[0078] FIG. 5 is a sequence chart illustrating a first exem-
plary embodiment of a method for repeated transmission of
an uplink signal/channel.

[0079] Referring to FIG. 5, the base station may generate
repeated transmission configuration information (S510). The
repeated transmission configuration information may be
referred to as repetition configuration information or a
repetition factor. The repeated transmission configuration
information may include at least one of an information
element indicating enabling or disabling of repeated trans-
mission, an information element indicating a target signal
and/or target channel of repeated transmission, an informa-
tion element (e.g., combination, list, or configuration) indi-
cating a set of supportable repeated transmission numbers,
an information element indicating a repeated transmission
number, or an information element indicating a periodicity
of repeated transmission. The information element may refer
to a parameter. The target signal and/or target channel for
repeated transmission may be a Msgd HARQ-ACK, MsgB
HARQ-ACK, or the like. The set of supportable repeat
transmission numbers may be configured as {1,2}, {2,4},
14,8}, {1,2,3,4}, {1,2.4,8}, {2,4,6,8}, or {2,4,8,16}. In other
words, the set of supportable repeat transmission numbers
may include one or more repeated transmission numbers.

[0080] The base station may transmit the repeated trans-
mission configuration information to the terminal through
signaling (S520). The signaling may be at least one of
system information (SI) signaling, radio resource control
(RRC) signaling, medium access control (MAC) control
element (CE) signaling, or physical layer (PHY) signaling.
The repeated transmission configuration information may be
transmitted using one signaling message or multiple signal-
ing messages. For example, some information elements
included in the repeated transmission configuration infor-
mation may be configured in the terminal through SI sig-
naling, and the remaining information elements included in
the repeated transmission configuration information may be
configured in the terminal through MAC CE signaling
and/or PHY signaling. For example, the repeated transmis-
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sion configuration information may be indicated by a com-
bination of SI signaling and PHY signaling.

[0081] The terminal may receive the repeated transmis-
sion configuration information from the base station, and
identify the information element(s) included in the repeated
transmission configuration information. The terminal may
perform repeated transmission for an uplink signal/channel
based on the repeated transmission configuration informa-
tion (S530). For example, the terminal may perform
repeated transmission for a Msgd HARQ-ACK or MsgB
HARQ-ACK. The base station may perform a reception
operation for the uplink signal/channel of the terminal based
on the repeated transmission configuration information. For
example, the base station may receive the Msgd HARQ-
ACK or MsgB HARQ-ACK from the terminal based on the
repeated transmission configuration information.

[0082] Alternatively, after the step S520, the terminal may
determine whether to perform repeated transmission. For
example, the terminal may measure a reception quality (e.g.,
reference signal received power (RSRP)) of a downlink
signal/channel (e.g., SSB, reference signal, Msg2, MsgB,
Msg4) received from the base station, and compare the
measured reception quality with a quality threshold (e.g.,
RSRP threshold). The quality threshold may be included in
the repeated transmission configuration information. When
the measured reception quality is greater than or equal to the
quality threshold, the terminal may determine that repeated
transmission is not required. In this case, even when the
repeated transmission configuration information is received
from the base station, the terminal may not perform repeated
transmission for a Msg4d HARQ-ACK or MsgB HARQ-
ACK. The quality threshold used to determine whether to
perform repeated transmission for a Msg4d HARQ-ACK or
MsgB HARQ-ACK is distinct from a quality threshold (e.g.,
RSRP threshold) used to determine whether to perform
repeated transmission for a Msg3.

[0083] When the measured reception quality is less than
the quality threshold, the terminal may determine that
repeated transmission is required. In this case, the terminal
may perform repeated transmission for a Msgd HARQ-ACK
or MsgB HARQ-ACK based on the repeated transmission
configuration information received from the base station.
Alternatively, if it is determined that repeated transmission
is required, the terminal may transmit to the base station a
message requesting repeated transmission or a message
indicating that repeated transmission can be performed.
[0084] Information on a resource for transmission of the
message requesting repeated transmission or the message
indicating that repeated transmission can be performed (e.g.,
the message including a repeated transmission capability of
the terminal) may be included in the repeated transmission
configuration information. In this case, the terminal may
transmit the message requesting repeated transmission or the
message indicating that repeated transmission can be per-
formed to the base station using the resource indicated by the
repeated transmission configuration information. Informa-
tion indicating enabling or disabling of the transmission
operation of the message requesting repeated transmission
or the message indicating that repeated transmission can be
performed may be included in the repeated transmission
configuration information. When the transmission operation
of the message requesting repeated transmission or the
message indicating that repeated transmission can be per-
formed is enabled, and it is determined that repeated trans-
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mission is required, the terminal may transmit the message
requesting repeated transmission or the message indicating
that repeated transmission can be performed to the base
station. When the transmission operation of the message
requesting repeated transmission or the message indicating
that repeated transmission can be performed is disabled, the
terminal may not perform the transmission operation of the
message.

[0085] The base station may receive the message from the
terminal, and determine that repeated transmission is
required based on the message. In this case, the base station
may indicate the terminal to perform repeated transmission
through dynamic signaling. The terminal may perform
repeated transmission of the Msgd HARQ-ACK or MsgB
HARQ-ACK based on the dynamic signaling of the base
station. For example, the base station may transmit to the
terminal downlink control information (DCI) (e.g., PDCCH
order, scheduling DCI for the Msg4, or scheduling DCI for
the MsgB) indicating a value (e.g., repeated transmission
number) of a specific information element among the infor-
mation elements included in the repeated transmission con-
figuration information configured by higher layer signaling.
The terminal may perform repeated transmission of the
Msg4 HARQ-ACK or MsgB HARQ-ACK based on the
information indicated by the DCI received from the base
station.

[0086] Hereinafter, specific exemplary embodiments of
the repeated transmission method of an uplink signal/chan-
nel will be described with reference to FIG. 5.

[0087] [Method 1: Repeated Transmission Method of an
Uplink Signal/Channel Based on Cell-Specific Configura-
tion]

[0088] The repeated transmission configuration informa-
tion may be cell-specific configuration information. In other
words, the repeated transmission configuration information
in the steps S510 and S520 of FIG. 5 may be cell-specific
configuration information. All terminals belonging to the
same cell may perform the same repeated transmission
operation for an uplink signal/channel based on the cell-
specific configuration information (e.g., repeated transmis-
sion configuration information). The same repeated trans-
mission operation may mean that repeated transmission is
performed with the same repeated transmission number (i.e.,
repetition factor) and/or that repeated transmission is per-
formed with the same periodicity.

[0089] When Method 1 is performed, the repeated trans-
mission operation may be simply performed, and signaling
overhead for the repeated transmission operation may be
small. Method 1 may be suitable when terminals belonging
to the same cell have the same or similar channel conditions
(e.g., received signal strengths, received signal power lev-
els).

[0090] In the step S510 of FIG. 5, the base station may
determine information element(s) required for all terminals
belonging to the same cell to perform the same repeated
transmission for an uplink signal/channel (e.g., Msg4
HARQ-ACK, MsgB HARQ-ACK), and generate repeated
transmission configuration information including the deter-
mined information element(s). The repeated transmission
configuration information may include at least one of an
information element indicating enabling or disabling of
repeated transmission, an information element indicating a
target signal and/or target channel of repeated transmission,
an information element (e.g., combination, list, or configu-
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ration) indicating a set of supportable repeated transmission
numbers, an information element indicating a repeated
transmission number, or an information element indicating a
periodicity of repeated transmission.

[0091] In the step S520 of FIG. 5, the base station may
transmit the repeated transmission configuration informa-
tion, which is cell-specific configuration information, to the
terminal through signaling. For example, the base station
may broadcast system information (e.g., SIB1 and/or SIB19)
including the repeated transmission configuration informa-
tion. The system information may be transmitted on-de-
mand. The terminal may receive the system information
(e.g., SIB1 and/or SIB19) from the base station, and identity
the repeated transmission configuration information
included in the system information. The terminal may per-
form repeated transmission for an uplink signal/channel
(e.g., Msgd HARQ-ACK or MsgB HARQ-ACK) based on
the repeated transmission configuration information. In the
above-described exemplary embodiment, the repeated trans-
mission configuration information may be included in an
RRC message instead of the system information.

[0092] Alternatively, the base station may transmit DCI
(e.g., DCI format 1_0) including the repeated transmission
configuration information. The DCI may be DCI that sched-
ules transmission of the Msg4 or MsgB. Alternatively, the
DCI may be a PDDCH order that triggers the RA procedure.
The repeated transmission configuration information
included in the DCI may be applied to all terminals belong-
ing to the same cell. The repeated transmission configuration
information may be included in common DCI for all termi-
nals belonging to the same cell. The DCI may include
field(s) for indicating the repeated transmission configura-
tion information. The existing field(s) included in the DCI
may be reused to indicate the repeated transmission con-
figuration information. In other words, the existing field(s)
included in the DCI (e.g., downlink assignment index (DAI)
field) may be interpreted as indicating the repeated trans-
mission configuration information rather than the existing
information. The terminal may receive the DCI from the
base station and identify the repeated transmission configu-
ration information included in the DCI. The terminal may
perform repeated transmission for an uplink signal/channel
(e.g., Msgd HARQ-ACK or MsgB HARQ-ACK) based on
the repeated transmission configuration information.
[0093] Meanwhile, in the step S510 of FIG. 5, the base
station may determine whether to perform repeated trans-
mission and/or a repeated transmission number. The base
station may measure a reception quality of some or all of
PRACH signals (e.g., Msgl, Msg3, MsgB) received from
terminals within a cell (e.g., the same cell), and determine
whether to perform repeated transmission and/or a repeated
transmission number based on the measured reception qual-
ity. Alternatively, the base station may determine whether to
perform repeated transmission and/or a repeated transmis-
sion number based on uplink and/or downlink channel
quality information obtained from the terminals within the
cell.

[0094] For example, when the reception quality (e.g.,
channel quality) is above a first threshold, the base station
may determine that repeated transmission is not performed.
In this case, the repeated transmission number may be
determined to be 1. When the reception quality is equal to or
below the first threshold, the base station may determine that
repeated transmission is performed. In addition, when the
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reception quality is equal to or below the first threshold and
above a second threshold, the base station may determine the
repeated transmission number to be 2. The second threshold
may be smaller than the first threshold. When the reception
quality is equal to or below the second threshold, the base
station may determine the repeated transmission number to
be 4. The base station may signal to the terminal the repeated
transmission configuration information including the deter-
mined information (e.g., an information element indicating
enabling or disabling of repeated transmission, an informa-
tion element indicating the repeated transmission number).

[0095] [Method 2: Repeated Transmission Method of an
Uplink Signal/Channel Based on UE-Specific Configura-
tion]

[0096] When Method 1 (e.g., repeated transmission
method of an uplink signals/channel based on cell-specific
configuration) is performed in a situation where channel
statuses (e.g., received signal strengths, received signal
power levels) of terminals belonging to the same cell are not
the same or similar, a waste of resources may occur. To solve
the above-described problem, repeated transmission of an
uplink signal/channel may be performed based on UE-
specific configuration.

[0097] In the step S510 of FIG. 5, the base station may
determine, for each of the terminals, an information element
indicating enabling or disabling of repeated transmission, an
information element indicating a target signal and/or target
channel of repeated transmission, an information element
indicating a set of supportable repeated transmission num-
bers, an information element indicating a repeated transmis-
sion number, or an information element indicating a peri-
odicity of repeated transmission, and generate repeated
transmission configuration information including the deter-
mined information element(s).

[0098] In other words, the repeated transmission configu-
ration information may be independently generated for each
terminal. For example, repeated transmission configuration
information for a first terminal may be different from
repeated transmission configuration information for a sec-
ond terminal. The base station may generate repeated trans-
mission configuration information for the first terminal
based on a channel quality (e.g., reception quality) between
the first terminal and the base station. The base station may
generate repeated transmission configuration information
for the second terminal based on a channel quality (e.g.,
reception quality) between the second terminal and the base
station.

[0099] In the step S520 of FIG. 5, the base station may
signal the repeated transmission configuration information
to each terminal. For example, the base station may transmit
the repeated transmission configuration information to the
first terminal through first signaling and transmit the
repeated transmission configuration information to the sec-
ond terminal through second signaling. The first signaling
and second signaling may be performed independently. The
first signaling and the second signaling may be UE-specific
signaling. In the step S530 of FIG. 5, the first terminal may
perform repeated transmission based on the repeated trans-
mission configuration information received from the base
station, and the second terminal may perform repeated
transmission based on the repeated transmission configura-
tion information received from the base station. The
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repeated transmission of the first terminal and the repeated
transmission of the second terminal may be performed
independently.

[0100] The repeated transmission operation of a Msg4
HARQ-ACK (or MsgB HARQ-ACK) and signaling for the
repeated transmission operation may be performed in the
same or similar manner as the repeated transmission opera-
tion of a Msg3 and signaling for the repeated transmission
operation. For example, the terminal may receive a synchro-
nization signal block (SSB) from the base station, and
determine whether repeated transmission is required based
on a reception quality of the SSB. Alternatively, the terminal
may determine whether repeated transmission is required
based on a reception quality of other downlink signals/
channels (e.g., reference signal, PDCCH, PDSCH, Msg2,
Msgd4, MsgB) instead of the SSB. When the reception
quality of the SSB is equal to or below a SSB threshold, the
terminal may perform a repeated transmission operation for
an uplink signal/channel (e.g., Msgd HARQ-ACK, MsgB
HARQ-ACK). When the reception quality of the SSB
exceeds the SSB threshold, the terminal may not perform a
repeated transmission operation for an uplink signal/channel
(e.g., Msgd HARQ-ACK, MsgB HARQ-ACK). In this case,
the terminal may transmit the uplink signal/channel (e.g.,
Msgd4 HARQ-ACK, MsgB HARQ-ACK) once. To support
the above-described operation, the repeated transmission
configuration information in the steps S510 and S520 of
FIG. 5 may include the SSB threshold. For example, the
SSB threshold may be included in system information (e.g.,
SIB1 and/or SIB19). The terminal may determine whether to
perform a repeated transmission operation for an uplink
signal/channel (e.g., Msgd HARQ-ACK, MsgB HARQ-
ACK) based on the SSB threshold included in the repeated
transmission configuration information received from the
base station.

[0101] The terminal may measure a reception quality
based on another reference signal (e.g., channel state infor-
mation-reference signal (CSI-RS)) instead of the SSB. In
this case, the terminal may compare the reception quality of
the reference signal and the SSB threshold. In other words,
although the SSB threshold is configured in the terminal to
be compared with the reception quality of the SSB, if a
reference signal (RS) threshold is not separately configured
in the terminal, the terminal may compare the reception
quality of the reference signal and the SSB threshold.
Alternatively, when the base station configures a RS thresh-
old to the terminal, the terminal may compare the reception
quality of the reference signal and the RS threshold.

[0102] Meanwhile, the base station may configure
repeated physical random access channel (PRACH)
resources and non-repeated PRACH resources. The non-
repeated PRACH resource may be the existing PRACH
resource. The repeated PRACH resources may be config-
ured independently from the non-repeated PRACH
resources. Each of the repeated PRACH resources and the
non-repeated PRACH resources may include a PRACH
sequence (e.g., preamble sequence), RACH occasion (RO),
and/or the like. The base station may transmit RACH
configuration information to the terminal through a signal.
The RACH configuration information may include configu-
ration information of the non-repeated PRACH resources
and/or configuration information of the repeated PRACH
resources. When the repeated PRACH resources are not
configured, the RACH configuration information may
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include configuration information of the non-repeated
PRACH resources (e.g., the existing PRACH resources).
When the repeated PRACH resources are configured, the
RACH configuration information may include configuration
information of the non-repeated PRACH resources and

configuration information of the repeated PRACH
resources.
[0103] The configuration information of the repeated

PRACH resources or the configuration information of the
repeated PRACH resources and configuration information
of the non-repeated PRACH resources may be included in
the repeated transmission configuration information in the
steps S510 and S520 of FIG. 5. Alternatively, the base
station may signal the configuration information of the
repeated PRACH resources and/or the configuration infor-
mation of the non-repeated PRACH resources to the termi-
nal independently of the repeated transmission configuration
information.

[0104] The terminal may receive the configuration infor-
mation of the repeated PRACH resources and the configu-
ration information of the non-repeated PRACH resources
from the base station. Additionally, the terminal may receive
a SSB (or other downlink signal/channel) from the base
station, and determine whether repeated transmission is
required based on a reception quality of the SSB. When the
reception quality of the SSB is equal to or below the SSB
threshold, the terminal may determine that a repeated trans-
mission operation for an uplink signal/channel (e.g., Msg4
HARQ-ACK, MsgB HARQ-ACK) is required. In this case,
the terminal may transmit a Msgl or MsgA to the base
station using a repeated PRACH resource. The Msgl or
MsgA transmitted using the repeated PRACH resource may
indicate that repeated transmission of a Msgd HARQ-ACK
or MsgB HARQ-ACK is required.

[0105] When the reception quality of the SSB exceeds the
SSB threshold, the terminal may determine that a repeated
transmission operation for an uplink signal/channel (e.g.,
Msg4 HARQ-ACK, MsgB HARQ-ACK) is not required. In
this case, the terminal may transmit a Msgl or MsgA to the
base station using a non-repeated PRACH resource. The
Msgl or MsgA transmitted using the non-repeated PRACH
resource may indicate that repeated transmission of a Msg4
HARQ-ACK or MsgB HARQ-ACK is not required.
[0106] The base station may receive the Msgl or MsgA
from the terminal, identify the PRACH resource used for
transmission of the Msgl or MsgA. The base station may
determine whether a repeated transmission operation of an
uplink signal/channel (e.g., Msgd HARQ-ACK, MsgB
HARQ-ACK) is required at the terminal based on the
identified PRACH resource. When it is identified that
repeated transmission of an uplink signal/channel is
required, the base station may determine repeated transmis-
sion configuration information based on a reception quality
of the PRACH signal (e.g., Msgl, MsgB, and/or Msg3)
received from the terminal. The base station may signal the
repeated transmission configuration information to the ter-
minal. The terminal may receive the repeated transmission
configuration information from the base station and perform
a repeated transmission operation for an uplink signal/
channel (e.g., Msgd HARQ-ACK, MsgB HARQ-ACK)
based on the repeated transmission configuration informa-
tion.

[0107] Meanwhile, the base station may inform the termi-
nal of the repeated transmission configuration information
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using DCI (e.g., DCI format 1_0). The DCI used for
transmission of the repeated transmission configuration
information may be DCI associated with a Msg4 or MsgB.
The DCI associated with the Msg4 or MsgB may be DCI
that schedules transmission of the Msg4 or MsgB. For
example, some bits of a modulation and coding scheme
(MCS) field included in the DCI may be used to indicate a
repeated transmission number. n least significant bits (LLSBs)
or n most significant bits (MSBs) of the MCS field may be
used to indicate the repeated transmission number of the
Msg4 or MsgB. n may be a natural number. As another
example, some bits of a HARQ process number (HPN) field
included in the DCI may be used to indicate the repeated
transmission number. n LSBs or n MSBs of the HPN field
may be used to indicate the repeated transmission number of
the Msg4 or MsgB. n may be a natural number. As another
example, all or part of a DAI field included in the DCI may
be used to indicate the repeated transmission number. The
terminal may receive the DCI from the base station, and
identify the repeated transmission number based on some
bits of the MCS field, HPN field, or DAI field included in the
DCI. The repeated transmission number may also be indi-
cated by other field(s) included in the DCI. In the present
disclosure, ‘some bits’ may mean n LSBs or n MSBs.

[0108] Before indicating the repeated transmission num-
ber using the DCI, the base station may transmit system
information, RRC message, and/or MAC CE including an
information element indicating a set (e.g., combination, list,
configuration) of supportable repeated transmission num-
bers to the terminal. The terminal may identify the set (e.g.,
combination, list, configuration) of supportable repeated
transmission numbers based on the system information,
RRC message, and/or MAC CE received from the base
station. For example, the base station may configure the set
of supportable repeated transmission numbers to the termi-
nal as {1,2,4,8}, and may indicate one value (e.g., repeated
transmission number) among {1,2,4,8} using DCI (e.g.,
some bits of the MCS field, some bits of the HPN field, and
some fields of the DAI field). Alternatively, the set of
supportable repeated transmission numbers may be pre-
defined in the technical specifications. The set of supportable
repeat transmission numbers may be configured in various
manners other than {1,2,4,8}.

[0109] When some bits of the MCS field, HPN field, or
DAL field are set to ‘00°, those bits may indicate that the
repeated transmission number is 1. When some bits of the
MCS field, HPN field, or DAI field are set to ‘01°, those bits
may indicate that the repeated transmission number is 2.
When some bits of the MCS field, HPN field, or DAI field
are set to ‘10°, those bits may indicate that the repeated
transmission number is 4. When some bits of the MCS field,
HPN field, or DAI field are set to ‘11°, those bits may
indicate that the repeated transmission number is 8. The
terminal may receive the DCI from the base station and
identify the repeated transmission number based on some
bits of the MCS field, HPN field, or DAI field included in the
DCI. The repeated transmission number may also be indi-
cated by other field(s) included in the DCI.

[0110] Alternatively, a set (e.g., combination, list, configu-
ration) of supportable repeat transmission numbers may not
be configured in the terminal. In this case, the base station
may indicate the repeated transmission number using DCI
(e.g., some bits of the MCS field, some bits of the HPN field,
and some bits of the DAI field). A value obtained by adding
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1 to a value of some bits of the MCS field, HPN field, or DAI
field may indicate the repeated transmission number. The
terminal may receive the DCI from the base station, identify
the value of some bits of the MCS field, HPN field, or DAI
field included in the DCI, and interpret a value obtained by
adding 1 to the value of some bits as the repeated transmis-
sion number. The terminal may repeatedly transmit an
uplink signal/channel (e.g., Msgd HARQ-ACK, MsgB
HARQ-ACK) as many times as the repeated transmission
number.

[0111] Alternatively, some bits of the MCS field and some
bits of the HPN field may be used together to indicate the
repeated transmission number. Alternatively, some bits of
the MCS field included in the DCI may be used to indicate
a set of supportable repeat transmission numbers, and some
bits of the HPN field included in the DCI may be used to
indicate one value (e.g., repeated transmission number) of
the set. Alternatively, some bits of the HPN field included in
the DCI may be used to indicate a set of supportable
repeated transmission numbers, and some bits of the MCS
field included in the DCI may be used to indicate one value
(e.g., repeated transmission number) of the sets.

[0112] The sets of supportable repeat transmission num-
bers may be configured as {1,2,3,4}, {1,2,4,8}, {2,4,6,8},
and {2,4,8,16}. The sets of supportable repeated transmis-
sion numbers may be predefined in technical specifications.
Alternatively, the sets of supportable repeated transmission
numbers may be configured by SI signaling and/or RRC
signaling. As shown in Table 4 below, some bits of the MCS
field or HPN field may indicate one combination of the sets
of supportable repeated transmission numbers. The some
bits may be n LSBs or n MSBs.

TABLE 4

Some bits of Sets of supportable

MCS field (or repeated trans-
HPN fleld) mission numbers
00 {1, 2, 3, 4}

01 {1, 2,4, 8}

10 {2, 4,6, 8}

11 {2, 4,8, 16}

[0113] When some bits (e.g., ‘01°) of the MCS field
specified in Table 4 indicate a set of supportable repeated
transmission numbers (e.g., {1,2,4,8}), some bits of the
HPN field may indicate one element (e.g., repeated trans-
mission number) in the set, as shown in Table 5 below. When
some bits (e.g., ‘01°) of the HPN field specified in Table 4
indicate a set of supportable repeat transmission numbers
(e.g., {1,2,4,8}), some bits of the MCS field may indicate
one element (e.g., repeated transmission number) in the set,
as shown in Table 5 below.

TABLE 5
Some bits When a set of supportable
of HPN repeated transmission
fleld (or numbers is indicated
MCS field) as {1, 2, 4, 8}
00 First element in the set (e.g.,

repeated transmission
number = 1)
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TABLE 5-continued

Some bits When a set of supportable
of HPN repeated transmission
field (or numbers is indicated
MCS field) as {1, 2, 4, 8}

01 Second element in the set

(e.g., repeated transmission
number = 2)

10 Third element in the set
(e.g., repeated transmission
number = 4)

11 Fourth element in the set
(e.g., repeated transmission
number = 8)

[0114] [Method 3: Repeated Transmission Method of an
Uplink Signal/Channel Based on Hybrid Scheme]

[0115] In a hybrid scheme, cell-specific configuration and
UE-specific configuration may be used together. For
example, based on Method 1, repeated transmission con-
figuration information, which is cell-specific configuration
information, may be configured in the terminal, and based
on Method 2, repeated transmission configuration informa-
tion, which is UE-specific configuration information, may be
configured in the terminal.

[0116] The base station may configure a PRACH resource
for each repeated transmission number of a Msgd4 HARQ-
ACK or MsgB HARQ-ACK, and transmit configuration
information of the PRACH resource to the terminal. In this
case, a plurality of PRACH resources may be configured.
For example, the base station may configure a first PRACH
resource for one-time transmission of a Msgd HARQ-ACK
or MsgB HARQ-ACK, a second PRACH resource for two
repeated transmissions of a Msgd HARQ-ACK or MsgB
HARQ-ACK, a third PRACH resource for four repeated
transmissions of a Msgd HARQ-ACK or MsgB HARQ-
ACK, and a fourth PRACH resource for eight repeated
transmissions of a Msgd HARQ-ACK or MsgB HARQ-
ACK.

[0117] The terminal may receive configuration informa-
tion for the respective PRACH resources from the base
station. The terminal may receive a SSB from the base
station, select one PRACH resource among the PRACH
resources configured by the base station based on a result of
comparison between a reception quality of the SSB and a
SSB threshold, and transmit a Msgl or MsgA to the base
station using the selected PRACH resource. The base station
may receive the Msgl or MsgA from the terminal, identify
the PRACH resource used for transmission of the Msgl or
MsgA, and identify a repeated transmission number corre-
sponding to the identified PRACH resource. The base station
may expect a Msg4 HARQ-ACK or MsgB HARQ-ACK to
be transmitted repeatedly as many times as the identified
repeated transmission number. The terminal identify the
repeated transmission number corresponding to the selected
PRACH resource, and may confirm a repeated transmission
operation for the Msg4 HARQ-ACK or MsgB HARQ-ACK
according to the identified repeated transmission number.
[0118] To support the above-described operation, the base
station may configure a plurality of SSB thresholds and
transmit configuration information of the plurality of SSB
thresholds to the terminal. The terminal may receive the
configuration information of the plurality of SSB thresholds
from the base station. The plurality of SSB thresholds may
be included in the repeated transmission configuration infor-
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mation in the steps S510 and S520 of FIG. 5. Alternatively,
the configuration information of the plurality of SSB thresh-
olds may be signaled to the terminal independently of the
repeated transmission configuration information.

[0119] Four PRACH resources may be configured in the
terminal for the repeated transmission for the Msg4 HARQ-
ACK or MsgB HARQ-ACK, and three SSB thresholds may
be configured in the terminal to select one PRACH resource
among the four PRACH resources. The four PRACH
resources may correspond to different repeated transmission
numbers, respectively. The three SSB thresholds may be thl,
th2, and th3. The sizes of the three SSB thresholds may be
defined as th1>th2>th3. As described above, by configuring
four PRACH resources and three SSB thresholds, terminals
belonging to the cell of the base station may be classified
into four groups. In other words, the base station may
configure four PRACH resources and three SSB thresholds
to the terminals in order to classify the terminals belonging
to the same cell into four groups. According to Table 6
below, the terminal may select one PRACH resource among
the four PRACH resources based on a comparison result
between the reception quality of the SSB and the SSB
thresholds (i.e., thl, th2, th3), and use the selected PRACH
resource to transmit the Msgl or MsgA to the base station.

TABLE 6

Set of supportable

repeated transmission Reception quality PRACH
numbers {1, 2, 4, 8} of SSB resource
First element in the set reception quality of first PRACH

(e.g., repeated SSB > thl
transmission number = 1)
Second element in the
set (e.g., repeated
transmission number = 2)
Third element in the set
(e.g., repeated
transmission number = 4)
Fourth element in the

set (e.g., repeated
transmission number = 8)

resource (00)

second PRACH
resource (01)

thl = reception quality
of SSB > th2

third PRACH
resource (10)

th2 = reception quality
of SSB > th3

fourth PRACH
resource (11)

th3 = reception quality
of SSB

[0120] In the operations according to Table 6, the terminal
may measure a reception quality of a reference signal (e.g.,
CSI-RS) instead of SSB, compare a reception quality of the
reference signal to a threshold (e.g., SSB threshold or RS
threshold), select one PRACH resource among the four
PRACH resources based on a result of the comparison, and
transmit a Msgl or MsgA to the base station using the
selected PRACH resource.

[0121] The base station may receive the Msgl or MsgA
from the terminal, identify the PRACH resource used for
transmission of the Msgl or MsgA, and identify the recep-
tion quality of the SSB measured at the terminal based on the
identified PRACH resource. In other words, the base station
may identify channel state information measured at the
terminal based on the PRACH resource used for transmis-
sion of the Msgl or MsgA of the terminal. The base station
may determine a repeated transmission number for a Msg4
HARQ-ACK or MsgB HARQ-ACK based on the channel
state information measured at the terminal, measurement
information of the Msgl, measurement information of the
Msg3, and/or measurement information of the MsgA. Based
on Method 2, the base station may inform the terminal of the
repeated transmission number for the Msgd HARQ-ACK or
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MsgB HARQ-ACK. The terminal may receive information
on the repeated transmission number for the Msgd HARQ-
ACK or MsgB HARQ-ACK from the base station, and may
repeatedly transmit the Msgd HARQ-ACK or MsgB
HARQ-ACK as many times as the repeated transmission
number.

[0122] [Method 4: Determination and Signaling Method
of Configuration (e.g., Cell-Specific Configuration or UE-
Specific Configuration) Used for Repeated Transmission of
an Uplink Signal/Channel]

[0123] The base station may determine whether repeated
transmission of an uplink signal/channel (e.g., Msg4
HARQ-ACK or MsgB HARQ-ACK) is performed based on
cell-specific configuration or UE-specific configuration, and
signal the determined information (e.g., configuration used
for repeated transmission of the uplink signal/channel) to the
terminal. For example, the base station may transmit an SI
message (or other signaling message) including information
indicating whether repeated transmission of the uplink sig-
nal/channel is performed based on cell-specific configura-
tion or UE-specific configuration. When channel informa-
tion (e.g., channel quality information) for uplink of
terminal(s) within a coverage of the base station is uncertain
or when channel information (e.g., channel quality informa-
tion) for uplink of terminal(s) within a coverage of the base
station is not sufficient, the base station may determine that
repeated transmission of an uplink signal/channel is per-
formed based on cell-specific configuration, and transmit an
SI message (or other signaling message) indicating that
repeated transmission of an uplink signal/channel is per-
formed based on cell-specific configuration. In other words,
the base station may indicate terminals belonging to the
same cell to perform the same repeated transmission opera-
tion (e.g., common repeated transmission operation) for the
uplink signal/channel.

[0124] The terminal may identify whether repeated trans-
mission of the uplink signal/channel is performed based on
cell-specific configuration or UE-specific configuration
based on the information included in the SI message (or
other signaling message) received from the base station.
When it is identified that repeated transmission of the uplink
signal/channel is performed based on cell-specific configu-
ration, the terminal may perform repeated transmission of
the uplink signal/channel based on repeated transmission
configuration information configured as cell-specific con-
figuration information. When it is identified that repeated
transmission of the uplink signal/channel is performed based
on UE-specific configuration, the terminal may perform
repeated transmission of the uplink signal/channel based on
repeated transmission configuration information configured
as UE-specific configuration information.

[0125] Meanwhile, the terminal(s) may report channel
quality information (e.g., channel state information) to the
base station periodically or aperiodically. When sufficient
channel quality information is obtained from the terminal(s),
the base station may determine repeated transmission con-
figuration information, which is UE-specific configuration
information, based on the channel quality information. For
example, the base station may determine a repeated trans-
mission number for each terminal based on the channel
quality information. The base station may transmit an SI
message (or other signaling message) including the repeated
transmission configuration information, which is UE-spe-
cific configuration information, to each of the terminals. In
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this case, repeated transmission of the uplink signal/channel
may be performed based on the UE-specific configuration
information instead of cell-specific configuration informa-
tion.

[0126] Alternatively, when channel information (e.g.,
channel quality information) for uplink of terminal(s) within
a coverage of the base station is uncertain or when channel
information (e.g., channel quality information) for uplink of
terminal(s) within a coverage of the base station is not
sufficient, the base station may determine that repeated
transmission of the uplink signal/channel is performed based
on UE-specific configuration, and may transmit an SI mes-
sage (or other signaling message) including information
indicating that repeated transmission of an uplink signal/
channel is performed based on UE-specific configuration. In
this case, different repeated transmission numbers may be
indicated to the respective terminals. The terminal may
perform repeated transmission of the uplink signal/channel
based on UE-specific repeated transmission configuration
information.

[0127] Meanwhile, the terminal(s) may report channel
quality information (e.g., channel state information) to the
base station periodically or aperiodically. If sufficient chan-
nel quality information is obtained from the terminal(s), the
base station may determine repeated transmission configu-
ration information, which is cell-specific configuration
information, based on the channel quality information. For
example, the base station may determine a repeated trans-
mission number, which is common information for terminals
belonging to the same cell, based on the channel quality
information. The base station may transmit an SI message
(or other signaling message) including repeated transmis-
sion configuration information, which is cell-specific con-
figuration information, to each of the terminals. In this case,
repeated transmission of the uplink signal/channel may be
performed based on the cell-specific configuration informa-
tion instead of UE-specific configuration information.

[0128] The signaling messages to support the above-de-
scribed operations may be defined as follows. The base
station may generate a signaling message (e.g., SI message
(e.g., SIB1 or SIB19), RRC message) including NTN_
cellSpecific_MSG4_HARQconfig (or NTN_cellSpecific_
MSGB_HARQconfig, TN_cellSpecific_MSG4_HARQcon-
fig, TN_cellSpecific. MSGB_HARQconfig), and transmit
the signaling message to the terminal(s). When NTN_
cellSpecific_MSG4_HARQconfig (or NTN_cellSpecific_
MSGB_HARQconfig, TN_cellSpecific_MSG4_HARQcon-
fig, TN_cellSpecific_MSGB_HARQconfig) is set to a first
value (e.g., 0), repeated transmission of the uplink signal/
channel may be performed based on UE-specific configu-
ration information. When NTN_cellSpecific. MSG4_HAR-
Qconfig  (or  NTN_cellSpecific_ MSGB_HARQconfig,
TN_cellSpecific. MSG4_HARQconfig, TN_cellSpecific_
MSGB_HARQconfig) is set to a second value (e.g., 1),
repeated transmission of the uplink signal/channel may be
performed based on cell-specific configuration information.
[0129] When  NTN_cellSpecific_. MSG4_HARQconfig
(or, NTN_cellSpecific_ MSGB_HARQconfig, TN_cellSpe-
cific_ MSG4_HARQconfig, TN_cellSpecific. MSGB_HAR-
Qconfig) is set to the second value (e.g., 1), the base station
may configure NTN_cellSpecific_MSG4_HARQ_NUM
(or, NTN_cellSpecific. MSGB_HAR, TN_cellSpecific_
MSG4_HARQ_NUM, TN_cellSpecific. MSGB_HARQ _
NUM) indicating a repeated transmission number, and trans-
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mit a signaling message including NTN_cellSpecific_
MSG4_HARQ _NUM (or, NTN_cellSpecific. MSGB_
HAR, TN_cellSpecific. MSG4_HARQ_NUM,
TN_cellSpecific. MSGB_HARQ_NUM) to the terminal.
[0130] The size of NTN_cellSpecific MSG4_HARQ_
NUM (or, NTN_cellSpecific_ MSGB_HAR, TN_cellSpe-
cific. MSG4_HARQ_NUM, TN_cellSpecific_. MSGB_
HARQ_NUM) may be 3 bits, in which case NTN_
cellSpecific_MSG4_HARQ_NUM (or, NTN_cellSpecific_
MSGB_HAR, TN_cellSpecific_ MSG4_HARQ_NUM,
TN_cellSpecific. MSGB_HARQ_NUM) may indicate a
value between 1 and 8 as the repeated transmission number.
The terminal may receive the signaling message from the
base station and identify NTN_cellSpecific. MSG4_
HARQ_NUM (or, NTN_cellSpecific. MSGB_HAR,
TN_cellSpecific. MSG4_HARQ_NUM, TN_cellSpecific_
MSGB_HARQ_NUM) included in the signaling message.
When NTN_cellSpecific. MSG4_HARQ_NUM (or, NTN_
cellSpecific. MSGB_HAR, TN_cellSpecific_ MSG4_
HARQ_NUM, TN_cellSpecific. MSGB_HARQ_NUM) is
configured by the signaling message, the terminal may
determine that repeated transmission of the uplink signal/
channel is requested. The terminal may identify the repeated
transmission number indicated by NTN_cellSpecific_
MSG4_HARQ _NUM (or, NTN_cellSpecific. MSGB_
HAR, TN_cellSpecific_MSG4_HARQ_NUM, TN_cellSpe-
cific. MSGB_HARQ_NUM). The terminal may perform
repeated transmission of the uplink signal/channel (e.g.,
Msgd4 HARQ-ACK or MsgB HARQ-ACK) as many times
as the identified repeated transmission number.

[0131] [Method 5: Delivery Method of a Protocol and/or
Signaling Scheme for Repeated Transmission of Uplink
Signal/Channel]

[0132] The base station may deliver a protocol and/or
signaling scheme for repeated transmission of uplink signal/
channel (e.g., Msgd HARQ-ACK or MsgB HARQ-ACK) to
the terminal. The protocols and/or signaling schemes for
repeated transmission of uplink signal/channel may be pre-
defined in the technical specifications, and the base station
may transmit to the terminal a signaling message (e.g., SIB1,
SIB19, RRC messages) including information indicating a
protocol and/or signaling scheme to be used at a specific
time. The terminal may receive the signaling message from
the base station, identify the protocol and/or signaling
scheme indicated by the information included in the signal-
ing message, and perform repeated transmission of uplink
signal/channel based on the identified protocol and/or sig-
naling scheme.

[0133] The above-described exemplary embodiments of
the present disclosure may be applied to repeated transmis-
sion of a Msg4 HARQ-ACK or MsgB HARQ-ACK as well
as other uplink signals/channels and/or downlink signals/
channels.

[0134] The operations of the method according to the
exemplary embodiment of the present disclosure can be
implemented as a computer readable program or code in a
computer readable recording medium. The computer read-
able recording medium may include all kinds of recording
apparatus for storing data which can be read by a computer
system. Furthermore, the computer readable recording
medium may store and execute programs or codes which can
be distributed in computer systems connected through a
network and read through computers in a distributed man-
ner.
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[0135] The computer readable recording medium may
include a hardware apparatus which is specifically config-
ured to store and execute a program command, such as a
ROM, RAM or flash memory. The program command may
include not only machine language codes created by a
compiler, but also high-level language codes which can be
executed by a computer using an interpreter.

[0136] Although some aspects of the present disclosure
have been described in the context of the apparatus, the
aspects may indicate the corresponding descriptions accord-
ing to the method, and the blocks or apparatus may corre-
spond to the steps of the method or the features of the steps.
Similarly, the aspects described in the context of the method
may be expressed as the features of the corresponding
blocks or items or the corresponding apparatus. Some or all
of the steps of the method may be executed by (or using) a
hardware apparatus such as a microprocessor, a program-
mable computer or an electronic circuit. In some embodi-
ments, one or more of the most important steps of the
method may be executed by such an apparatus.

[0137] In some exemplary embodiments, a programmable
logic device such as a field-programmable gate array may be
used to perform some or all of functions of the methods
described herein. In some exemplary embodiments, the
field-programmable gate array may be operated with a
microprocessor to perform one of the methods described
herein. In general, the methods are preferably performed by
a certain hardware device.

[0138] The description of the disclosure is merely exem-
plary in nature and, thus, variations that do not depart from
the substance of the disclosure are intended to be within the
scope of the disclosure. Such variations are not to be
regarded as a departure from the spirit and scope of the
disclosure. Thus, it will be understood by those of ordinary
skill in the art that various changes in form and details may
be made without departing from the spirit and scope as
defined by the following claims.

What is claimed is:

1. A method of a terminal, comprising:

receiving, from a base station, repeated transmission

configuration information of repeated transmission for
a message 4 (Msg4) hybrid automatic repeat request-
acknowledgement (HARQ-ACK);

receiving a Msg4 from the base station in a random access

(RA) procedure between the terminal and the base
station; and

performing repeated transmission for the Msgd HARQ-

ACK based on the repeated transmission configuration
information.

2. The method according to claim 1, wherein the repeated
transmission configuration information includes at least one
of: an information element indicating enabling or disabling
of repeated transmission, an information element indicating
a target signal of repeated transmission, an information
element indicating a target channel of repeated transmission,
an information element indicating a set of supportable
repeated transmission numbers, an information element
indicating a repeated transmission number, an information
element indicating a periodicity of repeated transmission, an
information element indicating a quality threshold used to
determine whether to perform repeated transmission, an
information element indicating a transmission resource of a
message requesting repeated transmission, an information
element indicating enabling or disabling a transmission
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operation of the message requesting repeated transmission,
an information element indicating a transmission resource of
a message indicating that repeated transmission can be
performed, or an information element indicating enabling or
disabling a transmission operation of the message indicating
that repeated transmission can be performed.

3. The method according to claim 1, wherein the repeated
transmission configuration information is received through
at least one of a system information block (SIB) or downlink
control information (DCI), and the DCI is a scheduling DCI
for the Msg4.

4. The method according to claim 1, wherein the receiving
of the repeated transmission configuration information com-
prises:

receiving, from the base station, a SIB including an

information element indicating a set of supportable
repeated transmission numbers; and

receiving, from the base station, a DCI including an

information element indicating one repeated transmis-
sion number among the supportable repeated transmis-
sion numbers.

5. The method according to claim 4, wherein the infor-
mation element indicating the one repeated transmission
number is expressed by a modulation and coding scheme
(MCS) field, a HARQ process number (HPN) field, or a
downlink assignment index (DAI) field included in the DCIL.

6. The method according to claim 1, further comprising:

measuring a reception quality for a downlink signal/

channel received from the base station; and
comparing the reception quality with a quality threshold,
wherein when the reception quality is below the quality
threshold, the repeated transmission for the Msg4d
HARQ-ACK is performed.

7. The method according to claim 6, wherein the quality
threshold used to determine whether to perform the repeated
transmission for the Msgd HARQ-ACK is distinct from a
quality threshold used to determine whether to perform
repeated transmission for a message 3 (Msg3).

8. The method according to claim 1, further comprising:

measuring a reception quality for a downlink signal/

channel received from the base station;

comparing the reception quality with a quality threshold;

and
in response to that the reception quality is below the
quality threshold, transmitting, to the base station, a
message including information requesting the repeated
transmission of the Msgd HARQ-ACK or information
indicating that the repeated transmission of the Msg4
HARQ-ACK is possible,

wherein the repeated transmission for the Msgd HARQ-
ACK is performed after transmission of the message.

9. A method of a base station, comprising:

transmitting, to a terminal, repeated transmission configu-
ration information of repeated transmission of a mes-
sage 4 (Msg4) hybrid automatic repeat request-ac-
knowledgement (HARQ-ACK);

transmitting a Msg4 to the terminal in a random access

(RA) procedure between the base station and the ter-
minal; and

performing a reception operation for the Msgd HARQ-

ACK based on the repeated transmission configuration
information.

10. The method according to claim 9, wherein the
repeated transmission configuration information includes at
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least one of: an information element indicating enabling or
disabling of repeated transmission, an information element
indicating a target signal of repeated transmission, an infor-
mation element indicating a target channel of repeated
transmission, an information element indicating a set of
supportable repeated transmission numbers, an information
element indicating a repeated transmission number, an infor-
mation element indicating a periodicity of repeated trans-
mission, an information element indicating a quality thresh-
old used to determine whether to perform repeated
transmission, an information element indicating a transmis-
sion resource of a message requesting repeated transmission,
an information element indicating enabling or disabling a
transmission operation of the message requesting repeated
transmission, an information element indicating a transmis-
sion resource of a message indicating that repeated trans-
mission can be performed, or an information element indi-
cating enabling or disabling a transmission operation of the
message indicating that repeated transmission can be per-
formed.

11. The method according to claim 9, wherein the
repeated transmission configuration information is transmit-
ted through at least one of a system information block (SIB)
or downlink control information (DCI), and the DCI is a
scheduling DCI for the Msg4.

12. The method according to claim 9, wherein the trans-
mitting of the repeated transmission configuration informa-
tion comprises:

transmitting, to the terminal, a SIB including an informa-

tion element indicating a set of supportable repeated
transmission numbers; and

transmitting, to the terminal, a DCI including an infor-

mation element indicating one repeated transmission
number among the supportable repeated transmission
numbers.

13. The method according to claim 12, wherein the
information element indicating the one repeated transmis-
sion number is expressed by a modulation and coding
scheme (MCS) field, a HARQ process number (HPN) field,
or a downlink assignment index (DAI) field included in the
DCIL.

14. A terminal comprising at least one processor,

wherein the at least one processor causes the terminal to

perform:

receiving, from a base station, repeated transmission

configuration information of repeated transmission for
a message 4 (Msg4) hybrid automatic repeat request-
acknowledgement (HARQ-ACK);

receiving a Msg4 from the base station in a random access

(RA) procedure between the terminal and the base
station; and

performing repeated transmission for the Msgd HARQ-

ACK based on the repeated transmission configuration
information.

15. The terminal according to claim 14, wherein the
repeated transmission configuration information includes at
least one of: an information element indicating enabling or
disabling of repeated transmission, an information element
indicating a target signal of repeated transmission, an infor-
mation element indicating a target channel of repeated
transmission, an information element indicating a set of
supportable repeated transmission numbers, an information
element indicating a repeated transmission number, an infor-
mation element indicating a periodicity of repeated trans-
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mission, an information element indicating a quality thresh-
old used to determine whether to perform repeated
transmission, an information element indicating a transmis-
sion resource of a message requesting repeated transmission,
an information element indicating enabling or disabling a
transmission operation of the message requesting repeated
transmission, an information element indicating a transmis-
sion resource of a message indicating that repeated trans-
mission can be performed, or an information element indi-
cating enabling or disabling a transmission operation of the
message indicating that repeated transmission can be per-
formed.

16. The terminal according to claim 14, wherein the
repeated transmission configuration information is received
through at least one of a system information block (SIB) or
downlink control information (DCI), and the DCI is a
scheduling DCI for the Msg4.

17. The terminal according to claim 14, wherein in the
receiving of the repeated transmission configuration infor-
mation, the at least one processor further causes the terminal
to perform:

receiving, from the base station, a SIB including an
information element indicating a set of supportable
repeated transmission numbers; and

receiving, from the base station, a DCI including an
information element indicating one repeated transmis-
sion number among the supportable repeated transmis-
sion numbers.
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18. The terminal according to claim 17, wherein the
information element indicating the one repeated transmis-
sion number is expressed by a modulation and coding
scheme (MCS) field, a HARQ process number (HPN) field,
or a downlink assignment index (DAI) field included in the
DCIL.

19. The terminal according to claim 14, wherein the at
least one processor further causes the terminal to perform:

measuring a reception quality for a downlink signal/

channel received from the base station; and
comparing the reception quality with a quality threshold,
wherein when the reception quality is below the quality
threshold, the repeated transmission for the Msgd
HARQ-ACK is performed.

20. The terminal according to claim 14, wherein the at
least one processor further causes the terminal to perform:

measuring a reception quality for a downlink signal/

channel received from the base station;

comparing the reception quality with a quality threshold;

and
in response to that the reception quality is below the
quality threshold, transmitting, to the base station, a
message including information requesting the repeated
transmission of the Msgd4 HARQ-ACK or information
indicating that the repeated transmission of the Msg4
HARQ-ACK is possible,

wherein the repeated transmission for the Msgd4 HARQ-
ACK is performed after transmission of the message.

#* #* #* #* #*



