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(54) TERMINAL AND COMMUNICATION METHOD

(57) A terminal includes a transmitting unit that trans-
mits, on a sidelink resource, at least one of a transport
block or control information; and a control unit that selects
a specific operation related to feedback, to a base station,

of Hybrid Automatic Repeat Request-Acknowledgement
(HARQ-ACK) for the sidelink resource, in response to
detecting that feedback for the at least one of the trans-
port block or the control information is not performed.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a terminal and
a communication method in a radio communication sys-
tem.

BACKGROUND ART

[0002] For Long Term Evolution (LTE) and LTE suc-
cessor systems (e.g., LTE-Advanced (LTE-A) and New
Radio (NR) (which is also referred to as 5G)), sidelink
(which is also referred to as Device to Device (D2D))
technology has been studied in which terminals, such as
User Equipment (UE), communicate directly with each
other without going through a base station.
[0003] In addition, implementation of Vehicle to Eve-
rything (V2X) has been studied and technical specifica-
tions have been developed. Here, V2X is a part of Intel-
ligent Transport Systems (ITS) and, as illustrated in FIG.
1, V2X is a generic term for Vehicle to Vehicle (V2V),
which implies a communication mode executed between
vehicles; Vehicle to Infrastructure (V2I), which implies a
communication mode executed between a vehicle and
a rode-side unit (RSU: Road-Side Unit); Vehicle to No-
madic device (V2N), which implies a communication
mode executed between a vehicle and a driver’s mobile
terminal; and a Vehicle to Pedestrian (V2P), which im-
plies a communication mode executed between a vehicle
and a pedestrian’s mobile terminal.

Related Art Document

[Non-Patent Document]

[0004] Non-Patent Document 1: 3GPP TS 38.214
V15.5.0(2019-03)

SUMMARY OF THE INVENTION

[PROBLEM TO BE SOLVED BY THE INVENTION]

[0005] In a sidelink communication of Release 16 NR,
Hybrid Automatic Repeat Request (HARQ) is expected
to be introduced. In sidelink communication, HARQ-Ac-
knowledgement (HARQ-ACK) is transmitted by using a
Physical Sidelink Feedback Channel (PSFCH).
[0006] There is a need for clarifying an operation re-
lated to feedback performed by a transmitting terminal
to a base station when a function for transmitting a
HARQ-ACK from a receiving terminal to the transmitting
terminal through a PSFCH is disabled.

[MEANS FOR SOLVING THE PROBLEM]

[0007] According to an aspect of the present invention,
there is provided a terminal including a transmitting unit

that transmits, on a sidelink resource, at least one of a
transport block or control information; and a control unit
that selects a specific operation related to feedback, to
a base station, of Hybrid Automatic Repeat Request-Ac-
knowledgement (HARQ-ACK) for the sidelink resource,
in response to detecting that feedback for the at least
one of the transport block or the control information is
not performed.

[ADVANTAGE OF THE INVENTION]

[0008] According to an embodiment, an operation is
clarified that is related to feedback performed by a trans-
mitting terminal to a base station when a function for
transmitting a HARQ-ACK from a receiving terminal to
the transmitting terminal through a PSFCH is disabled.

BRIEF DESCRIPTION OF DRAWINGS

[0009]

FIG. 1 is a diagram illustrating an example of a con-
figuration of a radio communication system accord-
ing to an embodiment.
FIG. 2 is a diagram illustrating an example of SL
transmission mode 1 specified in NR V2X.
FIG. 3 is a diagram illustrating an example of Pro-
posal A.
FIG. 4 is a diagram illustrating an example of Pro-
posal B.
FIG. 5 is a diagram illustrating an example of a case
in which sidelink HARQ feedback is disabled based
on a (pre)configuration.
FIG. 6 is a diagram illustrating an example of a case
in which sidelink HARQ feedback is disabled based
on an overlap between a transmission timing and a
reception timing.
FIG. 7 is a diagram illustrating an example of a func-
tional configuration of a base station according to an
embodiment.
FIG. 8 is a diagram illustrating an example of a func-
tional configuration of a terminal according to an em-
bodiment.
FIG. 9 is a diagram illustrating an example of a hard-
ware configuration of the base station and the termi-
nal according to an embodiment.

[EMBODIMENTS OF THE INVENTION]

[0010] In the following, embodiments of the present
invention (the embodiments) are described with refer-
ence to the drawings. The embodiments described below
are merely examples, and the embodiments to which the
present invention is applied are not limited to the following
embodiments.
[0011] A method of inter-terminal direct communica-
tion according to the embodiments is assumed to be LTE
or NR sidelink (SL (Sidelink)), but the method of inter-
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terminal direct communication is not limited to this meth-
od. Additionally, the name "sidelink" is an example and
Uplink (UL) may include a function of SL without using
the name "sidelink." SL may be distinguished from Down-
link (DL) or UL by a difference in frequency or time re-
source and SL may have another name.
[0012] UL and SL may also be distinguished by a dif-
ference in one or more combinations of time resources,
frequency resources, time and frequency resources, ref-
erence signals referenced to determine a Pathloss in
transmission power control, and reference signals used
for synchronization (PSS/SSS/PSSS/SSSS).
[0013] For example, for UL, a reference signal of an
antenna port X_ANT is used as a reference signal to be
referenced to determine a Pathloss in transmission pow-
er control, and for SL (including UL used as SL), a refer-
ence signal of antenna port Y_ANT is used as a reference
signal to be referenced to determine a Pathloss in trans-
mission power control.
[0014] In the embodiments, it is mainly assumed that
a terminal (which may be referred to as user equipment
(UE)) is installed in a vehicle, but embodiments of the
present invention are not limited to this configuration..
For example, a terminal may be a terminal carried by a
person, a terminal may be a device installed in a drone
or an aircraft, or a terminal may be a base station, an
RSU, a relay station (relay node), a user equipment hav-
ing a scheduling capability, or the like.

(System Configuration)

[0015] FIG. 1 is a diagram illustrating an example of a
configuration of a radio communication system according
to an embodiment. As illustrated in FIG. 1, a radio com-
munication system according to the embodiment in-
cludes a base station 10, a terminal 20A, and a terminal
20B. Note that, in practice, there may be a large number
of terminals, but FIG. 1 illustrates the terminal 20A and
the terminal 20B as an example.
[0016] In FIG. 1, the terminal 20A is intended to be the
transmitting side and the terminal 20B is intended to be
the receiving side. However, each of the terminal 20A
and the terminal 20B is provided with both transmission
function and reception function. In the following, when
the terminals 20A, 20B, and the like are not particularly
distinguished, it is simply described as the terminal 20 or
the terminal. In FIG. 1, for example, a case is indicated
in which both the terminal 20A and the terminal 20B are
within the coverage. However, the operation according
to this embodiment can be applied to a case in which all
the terminals 20 are within the coverage; a case in which
some of the terminals 20 are within the coverage and
other terminals 20 are outside the coverage; and a case
in which all the terminals 20 are outside the coverage.
[0017] In the embodiments, the terminal 20 is, for ex-
ample, a device installed in a vehicle such as an auto-
mobile and has a function of cellular communication as
a UE in the LTE or NR and a side link function. Addition-

ally, the terminal 20 includes functions, such as a GPS
device, a camera, various types of sensors, for obtaining
report information (location, event information, or the
like). The terminal 20 may be a typical mobile terminal
(such as a smartphone). The terminal 20 may be an RSU.
The RSU may be a UE-type RSU with UE functions, a
BS-type RSU with base station functions (also referred
to as gNB-type UE), or a relay station.
[0018] The terminal 20 need not be a single housing
device. For example, even if various types of sensors are
distributed in a vehicle, the device including the various
types of sensors is the terminal 20. The terminal 20 need
not include various types of sensors, and the terminal 20
may include a function for transmitting data to and re-
ceiving data from the various types of sensors.
[0019] The details of processing of sidelink transmis-
sion by the terminal 20 are basically the same as the
details of processing of UL transmission in the LTE or
NR. For example, the terminal 20 scrambles a code word
of transmission data, modulates to generate complex-
valued symbols, and maps the complex-valued symbols
to one or two layers for precoding. The precoded com-
plex-valued symbols are then mapped to a resource el-
ement to generate a transmission signal (e.g., CP-
OFDM, DFT-s-OFDM) and the transmission signal is
transmitted from each antenna port.
[0020] The base station 10 has a function of cellular
communication as the base station 10 in LTE or NR, and
the base station 10 has a function for enabling commu-
nication of the terminal 20 according to the embodiments
(e.g., resource pool configuration or resource allocation).
The base station 10 may be an RSU (gNB-type RSU), a
relay station, or a terminal having a scheduling function.
[0021] In the radio communication system according
to the embodiments, a signal waveform used by the ter-
minal 20 for SL or UL may be OFDMA, SC-FDMA, or
other signal waveforms. In the radio communication sys-
tem according to the embodiments, as an example, a
frame including a plurality of subframes (e.g., 10 sub-
frames) is formed in the time direction, and the frequency
direction is formed of a plurality of subcarriers. One sub-
frame is an example of one transmission Time Interval
(TTI). However, TTIs are not necessarily subframes. For
example, a TTI may be in units of slots or mini-slots or
other time domain units. In addition, the number of slots
per subframe may be determined in accordance with the
subcarrier spacing. The number of symbols per slot may
be 14.
[0022] In a sidelink communication of 3GPP Release
16 NR, Hybrid Automatic Repeat Request (HARQ) is ex-
pected to be introduced. In a sidelink communication, a
HARQ-Acknowledgement (HARQ-ACK) is transmitted
by using a Physical Sidelink Feedback Channel (PS-
FCH).
[0023] A transport block is transmitted from a transmit-
ting terminal 20A to a receiving terminal 20B on a Phys-
ical Sidelink Control Channel (PSCCH)/a Physical Side-
link Shared Channel (PSSCH). In response, the terminal
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20B transmits a HARQ-ACK to the terminal 20A in the
PSFCH.
[0024] In a case of an SL transmission mode 1 defined
in NR V2X, as illustrated in FIG. 2, it is expected that the
transmitting terminal 20A transmits a HARQ-ACK of a
sidelink to the base station 10 (gNB). In the present in-
vention, "the HARQ-ACK of the sidelink" may mean a
HARQ-ACK corresponding to a sidelink channel and/or
a sidelink resource. More specifically, for example, as
illustrated in FIG. 2, the base station 10 performs sched-
uling of the terminal 20A (S101), and the terminal 20A
transmits a transport block to the terminal 20B on a
PSCCH/PSSCH (S102). The terminal 20B transmits, to
the terminal 20A, feedback in response to the transmis-
sion of the transport block on the PSCCH/PSSCH
(S103), and based on this, the terminal 20A transmits
HARQ-ACK feedback to the base station 10 (S104). For
example, the terminal 20A may relay, to the base station
10, a HARQ-ACK (a positive response (ACK: acknowl-
edgement) or a negative response (NACK: negative-ac-
knowledgement)) received from the terminal 20B.
[0025] For example, a transmission function for trans-
mitting a HARQ-ACK via a PSFCH from the terminal 20B
to the terminal 20A can be enabled or disabled by a
(pre)configuration. In the present specification, "disa-
bling" as in "disabling a function of transmitting a HARQ-
ACK via a PSFCH from the receiving terminal 20B to the
transmitting terminal 20A" is not limited to disabling by a
(pre)configuration (condition 1) and includes at least con-
dition 2 to condition 8 described below.

(Condition 2)

[0026] For example, instructing, with Sidelink Control
Information (SCI), to disable the transmission function
for transmitting the HARQ-ACK via the PSFCH from the
receiving terminal 20B may be "disabling the transmis-
sion function for transmitting the HARQ-ACK via the PS-
FCH from the receiving terminal 20B."

(Condition 3)

[0027] Furthermore, for example, autonomously disa-
bling the transmission function for transmitting the
HARQ-ACK via the PSFCH from the receiving terminal
20B, based on a channel state (QoS parameter or the
like) may be "disabling the transmission function for
transmitting the HARQ-ACK via the PSFCH from the re-
ceiving terminal 20B."

(Condition 4)

[0028] Furthermore, for example, disabling the trans-
mission function for transmitting the HARQ-ACK via the
PSFCH from the receiving terminal 20B in a case where
a distance between the transmitting terminal 20A and the
receiving terminal 20B is greater than or equal to a thresh-
old value may be "disabling the transmission function for

transmitting the HARQ-ACK via the PSFCH from the re-
ceiving terminal 20B."

(Condition 5)

[0029] Furthermore, for example, as a feedback meth-
od for groupcast, there is a method in which the receiving
terminal 20 returns only NACKs. In this method, in a case
where the receiving terminal 20 successfully receives a
transport block in a sidelink, the receiving terminal 20
does not transmit an ACK via the PSFCH. Not transmit-
ting an ACK via the PSFCH from the receiving terminal
20 in a case where a sidelink communication is success-
fully received, as described above, may be "disabling the
transmission function for transmitting the HARQ-ACK via
the PSFCH from the receiving terminal 20B."

(Condition 6)

[0030] Furthermore, for example, not transmitting the
HARQ-ACK via the PSFCH from the receiving terminal
20B in accordance with the order of priority of the sidelink
communication may be "disabling the transmission func-
tion for transmitting the HARQ-ACK via the PSFCH from
the receiving terminal 20B."

(Condition 7)

[0031] Furthermore, for example, not transmitting the
HARQ-ACK via the PSFCH from the receiving terminal
20B in accordance with a cast type (for example, in a
case where the cast type is broadcast) may be "disabling
the transmission function for transmitting the HARQ-ACK
via the PSFCH from the receiving terminal 20B."

(Condition 8)

[0032] Furthermore, for example, not transmitting the
HARQ-ACK via the PSFCH from the receiving terminal
20B in a case where a timing of transmitting a HARQ-
ACK via the PSFCH from the receiving terminal 20B over-
laps a timing of another sidelink transmission from the
receiving terminal 20B or in a case where the timing of
transmitting a HARQ-ACK via the PSFCH from the re-
ceiving terminal 20B overlaps a timing of a sidelink re-
ception by the receiving terminal 20B may be "disabling
the transmission function for transmitting the HARQ-ACK
via the PSFCH from the receiving terminal 20B."

(Problem)

[0033] There is a need for clarifying an operation re-
lated to a feedback performed from the transmitting ter-
minal 20A to the base station 10 in a case where a func-
tion of transmitting a HARQ-ACK via the PSFCH from
the receiving terminal 20B to the transmitting terminal
20A is disabled.

5 6 
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(Proposal)

[0034] In a case where a function of transmitting a
HARQ-ACK via a PSFCH from the receiving terminal 20B
to the transmitting terminal 20A is disabled, the transmit-
ting terminal 20A may perform a specific operation relat-
ed to a sidelink HARQ-ACK feedback.

(Proposal A)

[0035] In a case where a function of transmitting a
HARQ-ACK via a PSFCH from the receiving terminal 20B
to the transmitting terminal 20A is disabled, as illustrated
in FIG. 3, the transmitting terminal 20A transmits a trans-
port block via a PSCCH/PSSCH to the terminal 20B in
step S202, but does not receive a HARQ-ACK from the
receiving terminal 20B in step S203. In this case, the
terminal 20A may transmit an ACK to the base station
10 in step S204. In other words, the terminal 20A having
transmitted the PSCCH/PSSCH on the sidelink resource
scheduled by the base station 10 may transmit an ACK
to the base station 10, as an HARQ-ACK corresponding
to the sidelink resource, in a case where a function of
transmitting a HARQ-ACK via the PSFCH from the re-
ceiving terminal 20B to the transmitting terminal 20A is
disabled. For example, in a case where the transport
block is transmitted via the PSCCH/PSSCH from the ter-
minal 20A to the terminal 20B in step S202 but the ter-
minal 20B does not transmit a feedback to the terminal
20A according to a (pre)configuration, it is assumed that
it is not necessary for the terminal 20A to request a re-
transmission resource from the base station 10. Accord-
ingly, it is assumed that it is not necessary for the terminal
20A to return a NACK to the base station 10. Accordingly,
the terminal 20A may return an ACK to the base station
10.

(A-1)

[0036] In a case where the sidelink HARQ feedback is
disabled, a time interval from (i) at least one of a timing
of a PDCCH for scheduling a sidelink resource, a timing
of PSCCH/PSSCH on a scheduled sidelink resource, or
a timing of a PSFCH corresponding to the
PSCCH/PSSCH until (ii) a timing of performing a HARQ
feedback from the terminal 20A to the base station 10
may be shorter than the corresponding time interval in a
case in which the sidelink HARQ feedback is enabled.
[0037] It should be noted that the case where the side-
link HARQ feedback is disabled includes at least the cas-
es where the sidelink HARQ feedback is disabled under
the condition 1 to the condition 8 described above.
[0038] According to the method of Proposal A, even if
the sidelink HARQ feedback is disabled, it is ensured that
the terminal 20A returns an ACK to the base station 10.
Accordingly, for the operation for transmitting a feedback
from the terminal to the base station, it is not necessary
to introduce a new function, which reduces the burden

in the implementation.

(Proposal B)

[0039] In a case where a function of transmitting a
HARQ-ACK via a PSFCH from the receiving terminal 20B
to the transmitting terminal 20A is disabled, as illustrated
in FIG. 4, for example, the transmitting terminal 20A
transmits a transport block via a PSCCH/PSSCH to the
terminal 20B in step S302, but does not receive the
HARQ-ACK from the receiving terminal 20B in step S303.
In this case, the terminal 20A need not transmit a HARQ-
ACK to the base station 10 in step S304. In other words,
the terminal 20A having transmitted the PSCCH/PSSCH
on the sidelink resource scheduled by the base station
10 need not transmit a HARQ-ACK to the base station
10 as an HARQ-ACK corresponding to the sidelink re-
source, in a case where a function of transmitting a
HARQ-ACK via the PSFCH from the receiving terminal
20B to the transmitting terminal 20A is disabled.

(B-1)

[0040] For example, it is assumed that, in a case where
the sidelink HARQ feedback is not disabled, it is expected
that the terminal 20A transmits, to the base station 10, a
HARQ-ACK corresponding to the sidelink resource while
multiplexing the HARQ-ACK corresponding to the side-
link resource with another HARQ-ACK in step S304 of
FIG. 4. In this case, in a case where the HARQ feedback
of the sidelink is disabled, the terminal 20A may configure
an "ACK" as the HARQ corresponding to the sidelink re-
source and transmit, to the base station 10, the "ACK"
while multiplexing the "ACK" with another HARQ-ACK in
step S304 of FIG. 4. In the above step S304, in a case
where it is expected that the terminal 20A transmits the
HARQ-ACK corresponding to the sidelink resource to the
base station 10 without multiplexing the HARQ-ACK with
another HARQ-ACK, the terminal 20A need not transmit
the HARQ-ACK corresponding to the sidelink resource
to the base station 10.

(B-2)

[0041] For example, it is assumed that, in a case where
the sidelink HARQ feedback is not disabled, it is expected
that the terminal 20A transmits, to the base station 10,
the HARQ-ACK corresponding to the sidelink resource
while multiplexing the HARQ-ACK corresponding to the
sidelink resource with another HARQ-ACK in step S304
in FIG. 4. In this case, if the sidelink HARQ feedback is
disabled, the terminal 20A need not transmit the HARQ-
ACK corresponding to the sidelink resource to the base
station 10 in step S304 in FIG. 4. In this case, if the sidelink
HARQ feedback is not disabled, the another HARQ-ACK
expected to be transmitted to the base station 10 while
being multiplexed with the HARQ-ACK corresponding to
the sidelink resource may be transmitted to the base sta-
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tion 10 at a smaller payload size than a payload size in
a case where the another HARQ-ACK is transmitted
while being multiplexed with the HARQ-ACK correspond-
ing to the sidelink resource in step S304 in FIG. 4.

(B-3)

[0042] In B-3, in accordance with the type of the HARQ-
ACK codebook, it may be determined as to whether the
HARQ-ACK corresponding to the sidelink resource is to
be transmitted to the base station 10. Here, the HARQ-
ACK codebook defines how to bundle multiple HARQ-
ACKs when the multiple HARQ-ACKs are multiplexed
and transmitted. For example, it is assumed that, in a
case where the sidelink HARQ feedback is not disabled,
it is expected that the terminal 20A transmits, to the base
station 10, a HARQ-ACK while multiplexing the HARQ-
ACK with another HARQ-ACK in step S304 in FIG. 4. In
this case, if the sidelink HARQ feedback is disabled, and
the type of the HARQ-ACK codebook is (semi-)static (for
example, the size of the HARQ-ACK codebook is known
to the terminal 20 and the base station 10), the terminal
20A may configure an "ACK" as the HARQ-ACK corre-
sponding to the sidelink resource and transmit, to the
base station 10, the "ACK" while multiplexing the "ACK"
with another HARQ-ACK in step S304 of FIG. 4. Further-
more, in a case where the sidelink HARQ feedback is
disabled, and the type of the HARQ-ACK codebook is
dynamic, the terminal 20A need not transmit the HARQ-
ACK corresponding to the sidelink resource to the base
station 10 in step S304 in FIG. 4.

(B-4)

[0043] For example, it is assumed that, in a case where
the sidelink HARQ feedback is not disabled, it is expected
that the terminal 20A transmits, to the base station 10, a
HARQ-ACK corresponding to the sidelink resource while
multiplexing the HARQ-ACK corresponding to the side-
link resource with another HARQ-ACK in step S304 of
FIG. 4. In this case, it is assumed that, if the sidelink
HARQ feedback is disabled, the terminal 20A does not
transmit the HARQ-ACK corresponding to the sidelink
resource to the base station 10 in step S304 in FIG. 4.
In this case, a Downlink Assignment Index (DAI) in sched-
uling Downlink Control Information (DCI) may be calcu-
lated as a value ignoring the HARQ-ACK corresponding
to the sidelink resource that is not to be transmitted.
[0044] It should be noted that the case where the side-
link HARQ feedback is disabled includes at least the cas-
es where the sidelink HARQ feedback is disabled under
the condition 1 to the condition 8 as described above.
[0045] According to the method of Proposal B, while
maintaining the assumption of the payload size of the
HARQ-ACK between the base station 10 and the terminal
20A, a meaningless transmission of the HARQ-ACK from
the terminal 20A to the base station 10 can be reduced.

(Proposal C)

[0046] If, according to a (pre)configuration, a function
of transmitting a HARQ-ACK via a PSFCH from the re-
ceiving terminal 20B to the transmitting terminal 20A is
disabled, a transmission of a HARQ-ACK from the ter-
minal 20A to the base station 10 may be disabled by a
(pre)configuration or scheduling DCI.

(C-1)

[0047] For example, by one parameter for a (pre)con-
figuration, a HARQ feedback from the terminal 20B to
the terminal 20A via a PSFCH and a HARQ feedback
from the terminal 20A to the base station 10 may be en-
abled or disabled.

(C-2)

[0048] For example, a parameter for a (pre)configura-
tion for enabling or disabling a HARQ feedback via the
PSFCH from the terminal 20B to the terminal 20A may
be different from a parameter for a (pre)configuration for
enabling or disabling a HARQ feedback from the terminal
20A to the base station 10. In this case, for example, a
configuration may be such that, if the HARQ feedback
via the PSFCH from the terminal 20B to the terminal 20A
is disabled, it is ensured that the HARQ-ACK feedback
from the terminal 20A to the base station 10 is disabled.

(C-3)

[0049] For example, in a case where a HARQ feedback
via a PSFCH from the terminal 20B to the terminal 20A
is disabled by using a scheduling DCI, a notification of
disabling the sidelink HARQ feedback may be transmit-
ted to the terminal 20, for example, by using a single
dedicated field, or alternatively, may be transmitted by
using a PUCCH resource indicator field and/or a feed-
back slot indication field. For example, the fact that all
the values of the feedback slot indication field are zero
may indicate that the sidelink HARQ feedback is disa-
bled.
[0050] It should be noted that the case where the side-
link HARQ feedback is disabled includes at least the cas-
es where the sidelink HARQ feedback is disabled under
the condition 1 to the condition 8 described above.
[0051] According to the method of Proposal C, a mean-
ingless transmission of a HARQ feedback from the ter-
minal 20A to the base station 10 can be prevented.

(Proposal D)

[0052] A content of a HARQ-ACK transmitted from the
transmitting terminal 20A to the base station 10 (or wheth-
er a HARQ-ACK is transmitted from the transmitting ter-
minal 20A to the base station 10) may depend on a con-
dition for disabling the sidelink HARQ feedback.

9 10 
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[0053] For example, in a case where the sidelink
HARQ feedback is disabled based on at least one of a
(pre)configuration, an instruction of disabling by using
SCI, a case of a groupcast (a case where only a NACK
is to be fed back), or a cast type (broadcast) (i.e., a case
where the transmitting terminal 20A knows the reason
why the receiving terminal 20B does not transmit a side-
link HARQ-ACK), the terminal 20A may transmit an
"ACK" as the sidelink HARQ-ACK to the base station 10.
Alternatively, the terminal 20A need not transmit the side-
link HARQ-ACK to the base station 10.
[0054] FIG. 5 is a diagram illustrating an example of a
case where the sidelink HARQ feedback is disabled
based on a (pre)configuration. The terminal 20A knows
the reason why the terminal 20B does not transmit the
HARQ-ACK in step S403. Accordingly, the terminal 20A
transmits an ACK as the sidelink HARQ-ACK to the base
station 10 in step S404.
[0055] For example, in a case where the sidelink
HARQ feedback is disabled based on at least one of a
channel state (QoS parameter and the like), a distance
between the transmitting terminal 20A and the receiving
terminal 20B, the order of priority, an overlapping of a
timing of a transmission with a timing of another trans-
mission, or an overlapping of a timing of a transmission
with a timing of a reception (i.e., a case where the trans-
mitting terminal 20A does not know the reason why the
receiving terminal 20B does not transmit a sidelink
HARQ-ACK), the terminal 20A may request scheduling
again by transmitting a "NACK" as the sidelink HARQ-
ACK to the base station 10.
[0056] FIG. 6 is a diagram illustrating an example of a
case where the sidelink HARQ feedback is disabled
based on overlapping between the timing of transmission
and the timing of reception. The terminal 20A does not
know the reason why the terminal 20B does not transmit
the sidelink HARQ-ACK in step S503. Accordingly, the
terminal 20A requests the base station 10 to perform
scheduling again by transmitting a "NACK" as the sidelink
HARQ-ACK to the base station 10 in step S504.
[0057] According to the method of Proposal D, only in
a case where it is necessary for the terminal 20A to re-
transmit a transport block to the terminal 20B via a
PSCCH/PSSCH, the terminal 20A can request the base
station 10 for a resource for the retransmission.

(Device configuration)

[0058] Next, a functional configuration example of the
base station 10 and the terminal 20 that perform the
processing operations described above is described.

<Base Station 10>

[0059] FIG. 7 is a diagram illustrating an example of a
functional configuration of the base station 10. As illus-
trated in FIG. 7, the base station 10 includes a transmit-
ting unit 101, a receiving unit 102, and a control unit 103.

The functional configuration illustrated in FIG. 7 is merely
one example. The functional division and names of func-
tional units may be any division and names, provided that
the operation according to the embodiments of the
present invention can be performed. Note that the trans-
mitting unit 101 may be referred to as a transmitting de-
vice, and the receiving unit 102 may be referred to as a
receiving device.
[0060] The transmitting unit 101 includes a function for
generating a signal to be transmitted to the terminal 20
and wirelessly transmitting the signal. The receiving unit
102 includes a function for receiving various types of sig-
nals wirelessly transmitted from the terminal 20 and ob-
taining a higher layer signal from the received signal.
Furthermore, the receiving unit 102 includes a function
for measuring a received signal to obtain a quality value.
[0061] The control unit 103 controls the base station
10. Note that a function of the control unit 103 related to
transmission may be included in the transmitting unit 101
and a function of the control unit 103 related to reception
may be included in the receiving unit 102.
[0062] For example, the control unit 103 of the base
station 10 configures a resource for a sidelink communi-
cation for the terminal 20, generates a message for spec-
ifying a resource for a configured sidelink communica-
tion, and the transmitting unit 101 transmits the message
to the terminal 20.
[0063] For example, the receiving unit 102 of the base
station 10 receives a HARQ-ACK transmitted from the
terminal 20. In a case where the HARQ-ACK received
by the receiving unit 102 is a NACK, the control unit 103
may configure a resource for retransmission in a sidelink
by the terminal 20 and generate a message for specifying
the configured resource for retransmission in the sidelink,
and the transmitting unit 101 may transmit the message
to the terminal 20.

<Terminal 20>

[0064] FIG. 8 is a diagram illustrating an example of a
functional configuration of the terminal 20. As illustrated
in FIG. 8, the terminal 20 includes a transmitting unit 201,
a receiving unit 202, and a control unit 203. The functional
configuration illustrated in FIG. 8 is merely an example.
The functional division and names of functional units may
be any division and names, provided that the operation
according to the embodiments can be performed. Note
that the transmitting unit 201 may be referred to as a
transmitting device, and the receiving unit 202 may be
referred to as a receiving device. Furthermore, the ter-
minal 20 may be the transmitting terminal 20A or the re-
ceiving terminal 20B. Furthermore, the terminal 20 may
be the scheduling terminal 20.
[0065] The transmitting unit 201 generates a transmit-
ting signal from transmitting data and transmits the trans-
mitting signal through radio. The receiving unit 202 re-
ceives various types of signals and obtains a higher layer
signal from the received physical layer signal. The re-
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ceiving unit 202 includes a function for measuring a re-
ceived signal and obtaining a quality value.
[0066] The control unit 203 controls of the terminal 20.
Note that the function of the control unit 203 related to
transmission may be included in the transmitting unit 201,
and the function of the control unit 203 related to recep-
tion may be included in the receiving unit 202.
[0067] For example, the receiving unit 202 of the ter-
minal 20 receives a signal including a higher layer pa-
rameter including a configuration information of a re-
source for a sidelink transmission transmitted from the
base station 10, the control unit 203 of the terminal 20
configures a resource according to the configuration in-
formation included in the received higher layer parame-
ter, and the transmitting unit 201 of the terminal 20 per-
forms a sidelink data transmission by using the config-
ured resource.
[0068] For example, the receiving unit 202 of the ter-
minal 20 receives the sidelink HARQ-ACK transmitted
from the receiving terminal 20. The transmitting unit 201
transmits a HARQ-ACK to the base station 10 in re-
sponse to the receiving unit 202 receiving the sidelink
HARQ-ACK.
[0069] For example, in a case where the transmitting
unit 201 performs a sidelink transmission and thereafter
the receiving unit 202 does not receive a HARQ-ACK
from the receiving terminal 20, for example, the control
unit 203 of the terminal 20 may select to perform a specific
operation related to a sidelink HARQ-ACK feedback de-
scribed in Proposal A to Proposal D described above.

<Hardware configuration>

[0070] The block diagrams (FIG. 7 to FIG. 8) used for
the description of the above embodiments illustrate
blocks of functional units. These functional blocks (com-
ponents) are implemented by any combination of at least
one of hardware or software. In addition, the implemen-
tation method of each functional block is not particularly
limited. That is, each functional block may be implement-
ed using a single device that is physically or logically
combined, or may be implemented by directly or indirectly
connecting two or more devices that are physically or
logically separated (e.g., using wire or radio) and using
these multiple devices. The functional block may be im-
plemented by combining software with the above-de-
scribed one device or the above-described plurality of
devices. Functions include, but are not limited to, judg-
ment, decision, determination, computation, calculation,
processing, derivation, research, search, verification, re-
ception, transmission, output, access, resolution, choice,
selection, establishment, comparison, assumption, ex-
pectation, deeming, broadcasting, notifying, communi-
cating, forwarding, configuring, reconfiguring, allocating,
mapping, assigning, and the like. For example, a func-
tional block (component) that functions to transmit is
called a transmitting unit or a transmitter. In either case,
as described above, the implementation method is not

particularly limited.
[0071] For example, the terminal 20 and the base sta-
tion 10 according to the embodiments of the present in-
vention may function as computers performing the proc-
ess of the radio communication according to the embod-
iments of the present invention. FIG. 9 is a diagram illus-
trating an example of a hardware configuration of the
terminal 20 and the base station 10 according to the em-
bodiment. Each of the above-described terminal 20 and
the base station 10 may be physically configured as a
computer device including a processor 1001, a memory
1002, a storage device 1003, a communication device
1004, an input device 1005, an output device 1006, a
bus 1007, or the like.
[0072] Note that, in the following description, the term
"device" can be replaced with a circuit, a device, a unit,
or the like. The hardware configuration of the terminal 20
and the base station 10 may be configured to include one
or more of the devices depicted in the figures, which are
indicated by 1001 through 1006, or may be configured
without some devices.
[0073] Each function of the terminal 20 and the base
station 10 is implemented by loading predetermined soft-
ware (program) on hardware, such as the processor 1001
and the memory 1002, so that the processor 1001 per-
forms computation and controls communication by the
communication device 1004, and at least one of reading
and writing of data in the memory 1002 and the storage
device 1003.
[0074] The processor 1001, for example, operates an
operating system to control the entire computer. The
processor 1001 may be configured with a central
processing unit (CPU: Central Processing Unit) including
an interface with a peripheral device, a control device, a
processing device, a register, or the like.
[0075] Additionally, the processor 1001 reads a pro-
gram (program code), a software module, data, or the
like from at least one of the storage 1003 and the com-
munication device 1004 to the memory 1002, and exe-
cutes various processes according to these. As the pro-
gram, a program is used which causes a computer to
execute at least a part of the operations described in the
above-described embodiment. For example, the control
unit 203 of the terminal 20 may be implemented by a
control program that is stored in the memory 1002 and
that is operated by the processor 1001. While the various
processes described above are described as being ex-
ecuted in one processor 1001, they may be executed
simultaneously or sequentially by two or more processors
1001. The processor 1001 may be implemented by one
or more chips. The program may be transmitted from a
network via a telecommunications line.
[0076] The memory 1002 is a computer readable stor-
age medium, and, for example, the memory 1002 may
be formed of at least one of a Read Only Memory (ROM),
an Erasable Programmable ROM (EPROM), an Electri-
cally Erasable Programmable ROM (EEPROM), and a
Random Access Memory (RAM). The memory 1002 may
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be referred to as a register, a cache, a main memory
(main storage device), or the like. The memory 1002 may
store a program (program code), a software module, or
th like, which can be executed for implementing the radio
communication method according to the embodiments
of the present disclosure.
[0077] The storage 1003 is a computer readable stor-
age medium and may be formed of, for example, at least
one of an optical disk, such as a Compact Disc ROM
(CD-ROM), a hard disk drive, a flexible disk, an optical
magnetic disk (e.g., a compact disk, a digital versatile
disk, a Blu-ray (registered trademark) disk), a smart card,
a flash memory (e.g., a card, a stick, a key drive), a floppy
(registered trademark) disk, or a magnetic strip. The stor-
age 1003 may be referred to as an auxiliary storage de-
vice. The above-described storage medium may be, for
example, a database including at least one of the memory
1002 and the storage 1003, a server, or any other suitable
medium.
[0078] The communication device 1004 is hardware
(transmitting and receiving device) for performing com-
munication between computers through at least one of
a wired network and a wireless network, and is also re-
ferred to, for example, as a network device, a network
controller, a network card, a communication module, or
the like. The communication device 1004 may be config-
ured to include, for example, a high frequency switch, a
duplexer, a filter, a frequency synthesizer, or the like to
implement at least one of frequency division duplex
(FDD: Frequency Division Duplex) and time division du-
plex (TDD: Time Division Duplex).
[0079] The input device 1005 is an input device (e.g.,
a keyboard, mouse, microphone, switch, button, or sen-
sor) that receives an external input. The output device
1006 is an output device (e.g., a display, speaker, or LED
lamp) that implements an external output. The input de-
vice 1005 and the output device 1006 may have an inte-
grated configuration (for example, a touch panel).
[0080] Each device, such as the processor 1001 and
the memory 1002, is also connected by the bus 1007 for
communicating information. The bus 1007 may be
formed of a single bus or may be formed of different buses
between devices.
[0081] The terminal 20 and the base station 10 may
each include hardware, such as a microprocessor, a dig-
ital signal processor (DSP: Digital Signal Processor), an
Application Specific Integrated Circuit (ASIC), a Pro-
grammable Logic Device (PLD), and a Field Program-
mable Gate Array (FPGA), which may implement some
or all of the functional blocks. For example, processor
1001 may be implemented using at least one of these
hardware components.

(Conclusion of the embodiments)

[0082] In this specification, at least the following termi-
nal and communication method are disclosed.
[0083] A terminal including a transmitting unit that

transmits, on a sidelink resource, at least one of a trans-
port block or control information; and a control unit that
selects a specific operation related to feedback, to a base
station, of Hybrid Automatic Repeat Request-Acknowl-
edgement (HARQ-ACK) for the sidelink resource, in re-
sponse to detecting that feedback for the at least one of
the transport block or the control information is not per-
formed.
[0084] According to the above configuration, details of
an operation are clarified related to feedback performed
from a transmitting terminal to a base station in a case
where a function of transmitting a HARQ-ACK via the
PSFCH from a receiving terminal to the transmitting ter-
minal is disabled.
[0085] The control unit may select to transmit a positive
acknowledgement (ACK) to the base station, as the spe-
cific operation related to the feedback, to the base station,
of the HARQ-ACK.
[0086] According to the above configuration, even if
the sidelink HARQ feedback is disabled, it is ensured that
the terminal returns an ACK to the base station. Accord-
ingly, for the operation for transmitting a feedback from
the terminal to the base station, it is not necessary to
introduce a new function, which reduces the burden in
the implementation.
[0087] The control unit may select not to perform a
feedback of a HARQ-ACK to the base station, as the
specific operation related to the feedback, to the base
station, of the HARQ-ACK.
[0088] According to the above configuration, a mean-
ingless transmission of a HARQ-ACK from the terminal
to the base station can be reduced.
[0089] When the feedback is not performed based on
a configuration, the control unit may select, based on the
configuration, not to perform the feedback of the HARQ-
ACK for the sidelink resource to the base station, as the
specific operation related to the feedback, to the base
station, of the HARQ-ACK.
[0090] According to the above configuration, a mean-
ingless transmission of a HARQ feedback from the ter-
minal to the base station can be prevented.
[0091] When the feedback is not performed, the control
unit may determine the specific operation related to the
feedback, to the base station, of the HARQ-ACK, in ac-
cordance with a condition under which the feedback is
not performed.
[0092] According to the above configuration, only in a
case where it is necessary for the transmitting terminal
to retransmit a transport block to a receiving terminal via
a PSCCH/PSSCH, the transmitting terminal can request
the base station for a resource for the retransmission.
[0093] A communication method to be executed by a
terminal, the method including transmitting, on a sidelink
resource, at least one of a transport block or control in-
formation; and selecting a specific operation related to
feedback, to a base station, of Hybrid Automatic Repeat
Request-Acknowledgement (HARQ-ACK) for the side-
link resource, in response to detecting that feedback for
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the at least one of the transport block or the control in-
formation is not performed.
[0094] According to the above configuration, details of
an operation are clarified related to feedback performed
from a transmitting terminal to a base station in a case
where a function of transmitting a HARQ-ACK via the
PSFCH from a receiving terminal to the transmitting ter-
minal is disabled.

(Supplemental Embodiments)

[0095] While the embodiments of the present invention
are described above, the disclosed invention is not lim-
ited to the embodiments, and those skilled in the art will
appreciate various alterations, modifications, alterna-
tives, substitutions, or the like. Descriptions are provided
using specific numerical examples to facilitate under-
standing of the invention, but, unless as otherwise spec-
ified, these values are merely examples and any suitable
value may be used. Classification of the items in the
above descriptions is not essential to the present inven-
tion, and the items described in two or more items may
be used in combination as needed, or the items described
in one item may be applied (as long as there is no con-
tradiction) to the items described in another item. The
boundaries of functional units or processing units in the
functional block diagram do not necessarily correspond
to the boundaries of physical components. An operation
by a plurality of functional units may be physically per-
formed by one component or an operation by one func-
tional unit may be physically executed by a plurality of
components. For the processing procedures described
in the embodiments, the order of processing may be
changed as long as there is no contradiction. For the
convenience of the description of the process, the termi-
nal 20 and the base station 10 are described using func-
tional block diagrams, but such devices may be imple-
mented in hardware, software, or a combination thereof.
Software operated by a processor included in the termi-
nal 20 in accordance with the embodiments of the present
invention and software operated by a processor included
in the base station 10 in accordance with the embodi-
ments of the present invention may be stored in a random
access memory (RAM), a flash memory, a read-only
memory (ROM), an EPROM, an EEPROM, a register, a
hard disk (HDD), a removable disk, a CD-ROM, a data-
base, a server, or any other suitable storage medium.
[0096] Notification of information is not limited to the
aspects/embodiments described in the disclosure, and
notification of information may be made by another meth-
od. For example, notification of information may be im-
plemented by physical layer signaling (e.g., Downlink
Control Information (DCI), Uplink Control Information
(UCI), higher layer signaling (e.g., Radio Resource Con-
trol (RRC) signaling, Medium Access Control (MAC) sig-
naling, broadcast information (Master Information Block
(MIB), System Information Block (SIB))), or other signals
or combinations thereof. RRC signaling may be referred

to as an RRC message, for example, which may be an
RRC connection setup message, an RRC connection
reconfiguration message, or the like.
[0097] The aspects/embodiments described in this dis-
closure may be applied to a system using at least one of
Long Term Evolution (LTE), LTE-Advanced (LTE-A), SU-
PER 3G, IMT-Advanced, 4th generation mobile commu-
nication system (4G), 5th generation mobile communi-
cation system (5G), Future Radio Access (FRA), W-CD-
MA (Registered Trademark), GSM (Registered Trade-
mark), CDMA2000, Ultra Mobile Broadband (UMB),
IEEE 802.11 (Wi-Fi (Registered Trademark)), IEEE
802.16 (WiMAX (Registered Trademark)), IEEE 802.20,
Ultra-WideBand (UWB), Bluetooth (Registered Trade-
mark), any other appropriate system, and a next gener-
ation system extended based on theses. Additionally, a
plurality of systems may be combined (e.g., a combina-
tion of at least one of LTE and LTE-A and 5G) to be
applied.
[0098] The processing procedures, sequences, flow
charts, and the like of each aspect/embodiment de-
scribed in this disclosure may be reordered, provided that
there is no contradiction. For example, the methods de-
scribed in this disclosure present elements of various
steps in an exemplary order and are not limited to the
particular order presented.
[0099] The particular operation described in this dis-
closure to be performed by the base station 10 may be
performed by an upper node in some cases. It is apparent
that in a network consisting of one or more network nodes
having the base station 10, various operations performed
for communicating with the terminal may be performed
by at least one of the base station 10 and a network node
other than the base station 10 (e.g., MME or S-GW can
be considered, however, the network node is not limited
to these). The case is exemplified above in which there
is one network node other than the base station 10. How-
ever, the network node other than the base station 10
may be a combination of multiple other network nodes
(e.g., MME and S-GW).
[0100] Input and output information may be stored in
a specific location (e.g., memory) or managed using man-
agement tables. Input and output information may be
overwritten, updated, or added. Output information may
be deleted. The input information may be transmitted to
another device.
[0101] The determination may be made by a value (0
or 1) represented by 1 bit, by a true or false value
(Boolean: true or false), or by comparison of numerical
values (e.g., a comparison with a predefined value).
[0102] The aspects/embodiments described in this dis-
closure may be used alone, in combination, or switched
with implementation. Notification of predetermined infor-
mation (e.g. "X" notice) is not limited to a method that is
explicitly performed, and may also be made implicitly
(e.g. "no notice of the predetermined information").
[0103] Software should be broadly interpreted to
mean, regardless of whether referred to as software,
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firmware, middleware, microcode, hardware description
language, or any other name, instructions, sets of instruc-
tions, code, code segments, program code, programs,
subprograms, software modules, applications, software
applications, software packages, routines, subroutines,
objects, executable files, executable threads, proce-
dures, functions, or the like.
[0104] Software, instructions, information, or the like
may also be transmitted and received via a transmission
medium. For example, when software is transmitted from
a website, server, or other remote source using at least
one of wireline technology (such as coaxial cable, fiber
optic cable, twisted pair, digital subscriber line) and wire-
less technology (e.g., infrared or microwave), at least one
of these wireline technology and wireless technology is
included within the definition of a transmission medium.
[0105] The information, signals, or the like described
in this disclosure may be represented using any of a va-
riety of different techniques. For example, data, instruc-
tions, commands, information, signals, bits, symbols,
chips, or the like which may be referred to throughout the
above description may be represented by voltages, cur-
rents, electromagnetic waves, magnetic fields or mag-
netic particles, optical fields or photons, or any combina-
tion thereof.
[0106] The terms described in this disclosure and
those necessary for understanding this disclosure may
be replaced by terms having the same or similar mean-
ings. For example, at least one of the channels and the
symbols may be a signal (signaling). The signal may also
be a message.
[0107] As used in this disclosure, the terms "system"
and "network" are used interchangeably. The informa-
tion, parameters, or the like described in the present dis-
closure may also be expressed using absolute values,
relative values from predetermined values, or they may
be expressed using corresponding separate information.
For example, radio resources may be those indicated by
an index.
[0108] The names used for the parameters described
above are not restrictive in any respect. In addition, the
mathematical equations using these parameters may dif-
fer from those explicitly disclosed in this disclosure. Since
the various channels (e.g., PUCCH or PDCCH) and in-
formation elements can be identified by any suitable
name, the various names assigned to these various
channels and information elements are not in any way
limiting.
[0109] In this disclosure, the terms "Base Station," "Ra-
dio Base Station," "Fixed Station," "NodeB," "eNo-
deB(eNB)," "gNodeB (gNB)," "Access Point," "Transmis-
sion Point," "Reception Point," "Transmission/Reception
Point," "Cell," "Sector," "Cell Group," "Carrier," "Compo-
nent Carrier," and the like may be used interchangeably.
The base stations may be referred to in terms such as
macro-cell, small-cell, femto-cell, or pico-cell.
[0110] The base station can accommodate one or
more (e.g., three) cells. Where the base station accom-

modates a plurality of cells, the entire coverage area of
the base station can be divided into a plurality of smaller
areas, each smaller area can also provide communica-
tion services by means of a base station subsystem (e.g.,
an indoor small base station (RRH) or a remote Radio
Head). The term "cell" or "sector" refers to a portion or
all of the coverage area of at least one of the base station
and base station subsystem that provides communica-
tion services at the coverage.
[0111] In this disclosure, terms such as "mobile station
(MS: Mobile Station)", "user terminal", "user equipment
(UE: User Equipment)", "terminal", or the like may be
used interchangeably.
[0112] The mobile station may be referred to by one
of ordinary skill in the art as a subscriber station, a mobile
unit, a subscriber unit, a wireless unit, a remote unit, a
mobile device, a wireless device, a wireless communi-
cation device, a remote device, a mobile subscriber sta-
tion, an access terminal, a mobile terminal, a wireless
terminal, a remote terminal, a handset, a user agent, a
mobile client, a client, or some other suitable term.
[0113] At least one of a base station and a mobile sta-
tion may be referred to as a transmitter, receiver, com-
munication device, or the like. At least one of a base
station and a mobile station may be a device installed in
a mobile body, a mobile body itself, or the like. The mobile
body may be a vehicle (e.g., a car or an airplane), an
unmanned mobile (e.g., a drone or an automated vehi-
cle), or a robot (manned or unmanned). At least one of
a base station and a mobile station includes a device that
does not necessarily move during communication oper-
ations. For example, at least one of a base station and
a mobile station may be an Internet of Things (IoT) device
such as a sensor.
[0114] In addition, the base station in the present dis-
closure may be replaced with the user terminal. For ex-
ample, various aspects/embodiments of the present dis-
closure may be applied to a configuration in which com-
munication between the base station and the user termi-
nal is replaced with communication between multiple us-
er terminals (e.g., may be referred to as Device-to-Device
(D2D) or Vehicle-to-Everything (V2X)). In this case, a
configuration may be such that the above-described
function of the base station 10 is included in the user
terminal 20. The terms "up" and "down" may also be re-
placed with the terms corresponding to terminal-to-ter-
minal communication (e.g., "side"). For example, an up-
link channel, a downlink channel, or the like may be re-
placed with a sidelink channel.
[0115] Similarly, the user terminal according to the
present disclosure may be replaced with a base station.
In this case, a configuration may be such that, the function
included in the above-described user terminal 20 may be
included in the base station 10.
[0116] The term "connected" or "coupled" or any vari-
ation thereof means any direct or indirect connection or
connection between two or more elements and may in-
clude the presence of one or more intermediate elements
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between two elements "connected" or "coupled" with
each other. The coupling or connection between the el-
ements may be physical, logical, or a combination of
these. For example, "connection" may be replaced with
"access". As used in the present disclosure, the two el-
ements may be considered as being "connected" or "cou-
pled" to each other using at least one of the one or more
wires, cables, and printed electrical connections and, as
a number of non-limiting and non-inclusive examples,
electromagnetic energy having wavelengths in the radio
frequency region, the microwave region, and the light
(both visible and invisible) region.
[0117] The reference signal may be abbreviated as RS
(Reference Signal) or may be referred to as a pilot, de-
pending on the standard applied.
[0118] As used in this disclosure, the expression
"based on" does not mean "based on only" unless oth-
erwise specified. In other words, the expression "based
on" means both "based on only" and "at least based on."
[0119] As long as "include," "including," and variations
thereof are used in this disclosure, the terms are intended
to be inclusive in a manner similar to the term "compris-
ing." Furthermore, the term "or" used in the disclosure is
intended not to be an exclusive OR.
[0120] A radio frame may be formed of one or more
frames in the time domain. In the time domain, each of
the one or more frames may be referred to as a subframe.
A subframe may further be formed of one or more slots
in the time domain. A subframe may be a fixed time length
(e.g., 1 ms) that does not depend on numerology.
[0121] The numerology may be a communication pa-
rameter to be applied to at least one of transmission or
reception of a signal or a channel. The numerology may
represent, for example, at least one of a subcarrier spac-
ing (SCS: SubCarrier Spacing), a bandwidth, a symbol
length, a cyclic prefix length, a transmission time interval
(TTI: Transmission Time Interval), a symbol number per
TTI, a radio frame configuration, a specific filtering proc-
ess performed by a transceiver in a frequency domain,
a specific windowing process performed by a transceiver
in a time domain, or the like.
[0122] A slot may be formed of, in a time domain, one
or more symbols (Orthogonal Frequency Division Multi-
plexing (OFDM) symbols, Single Carrier Frequency Di-
vision Multiple Access (SC-FDMA) symbols). A slot may
be a unit of time based on the numerology.
[0123] A slot may include a plurality of mini-slots. In a
time domain, each mini-slot may be formed of one or
more symbols. A mini-slot may also be referred to as a
sub-slot. A mini-slot may be formed of fewer symbols
than those of a slot. The PDSCH (or PUSCH) transmitted
in a unit of time that is greater than a mini-slot may be
referred to as PDSCH (or PUSCH) mapping type A. The
PDSCH (or PUSCH) transmitted using a mini-slot may
be referred to as PDSCH (or PUSCH) mapping type B.
[0124] Each of the radio frame, subframe, slot, mini-
slot, and symbol represents a time unit for transmitting a
signal. The radio frame, subframe, slot, mini-slot, and

symbol may be called by respective different names.
[0125] For example, one subframe may be referred to
as a transmission time interval (TTI: Transmission Time
Interval), a plurality of consecutive subframes may be
referred to as TTI, or one slot or one mini-slot may be
referred to as TTI. Namely, at least one of a subframe
and TTI may be a subframe (1 ms) in the existing LTE,
may be a time interval shorter than 1 ms (e.g., 1 to 13
symbols), or a time interval longer than 1 ms. Note that
the unit representing the TTI may be referred to as a slot,
a mini-slot, or the like, instead of a subframe.
[0126] Here, the TTI refers to, for example, the mini-
mum time unit of scheduling in radio communication. For
example, in the LTE system, the base station performs
scheduling for allocating radio resources (such as a fre-
quency bandwidth, or transmission power that can be
used in each user terminal) in units of TTIs to each user
terminal. Note that the definition of the TTI is not limited
to this.
[0127] The TTI may be a transmission time unit, such
as a channel coded data packet (transport block), a code
block, and a codeword, or may be a processing unit for
scheduling, link adaptation, or the like. Note that, when
a TTI is provided, a time interval (e.g., a symbol number)
onto which a transport block, a code block, or a code
ward is actually mapped may be shorter than the TTI.
[0128] Note that, when one slot or one mini-slot is re-
ferred to as a TTI, one or more TTIs (i.e., one or more
slots or one or more mini-slots) may be the minimum time
unit of scheduling. Additionally, the number of slots (the
number of mini-slots) forming the minimum time unit of
scheduling may be controlled.
[0129] A TTI with a time length of 1 ms may be referred
to as an ordinary TTI (TTI in LTE Rel. 8-12), a normal
TTI, a long TTI, an ordinary subframe, a normal sub-
frame, a long subframe, a slot, or the like. A TTI that is
shorter than a normal TTI may be referred to as a short-
ened TTI, a short TTI, a partial TTI (partial TTI or fractional
TTI), a shortened subframe, a short subframe, a mini-
slot, a sub-slot, a slot, or the like.
[0130] Note that a long TTI (e.g., a normal TTI, a sub-
frame) may be replaced with a TTI with a time length
exceeding 1 ms, and a short TTI (e.g., a shortened TTI)
may be replaced with a TTI with a TTI length that is shorter
than the TTI length of the long TTI and longer than or
equal to 1 ms.
[0131] A resource block (RB) is a resource allocation
unit in the time domain and the frequency domain, and
may include one or more consecutive subcarriers in the
frequency domain. A number of subcarriers included in
a RB may be the same irrespective of numerology, and
may be 12, for example. The number of subcarriers in-
cluded in a RB may be determined based on numerology.
[0132] Additionally, the resource block may include
one or more symbols in the time domain, and may have
a length of one slot, one mini-slot, one subframe, or one
TTI. Each of one TTI and one subframe may be formed
of one or more resource blocks.
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[0133] Note that one or more RBs may be referred to
as a physical resource block (PRB: Physical RB), a sub-
carrier group (SCG: Sub-Carrier Group), a resource el-
ement group (REG: Resource Element Group), a PRB
pair, a RB pair, or the like.
[0134] Additionally, a resource block may be formed
of one or more resource elements (RE: Resource Ele-
ment). For example, 1 RE may be a radio resource area
of 1 subcarrier and 1 symbol.
[0135] A bandwidth part (BWP: Bandwidth Part) (which
may also be referred to as a partial bandwidth) may rep-
resent, in a certain carrier, a subset of consecutive com-
mon RB (common resource blocks) for a certain numer-
ology. Here, the common RB may be specified by an
index of a RB when a common reference point of the
carrier is used as a reference. A PRB may be defined in
a BWP, and may be numbered in the BWP.
[0136] The BWP may include a BWP for UL (UL BWP)
and a BWP for DL (DL BWP). For a UE, one or more
BWPs may be configured within one carrier.
[0137] At least one of the configured BWPs may be
active, and the UE is may not assume that a predeter-
mined signal/channel is communicated outside the active
BWP. Note that "cell," "carrier," or the like in the present
disclosure may be replaced with "BWP."
[0138] The structures of the above-described radio
frame, subframe, slot, mini-slot, symbol, or the like are
merely illustrative. For example, the following configura-
tions can be variously changed: the number of subframes
included in the radio frame; the number of slots per sub-
frame or radio frame; the number of mini-slots included
in the slot; the number of symbols and RBs included in
the slot or mini-slot; the number of subcarriers included
in the RB; and the number of symbols, the symbol length,
the cyclic prefix (CP: Cyclic Prefix) length, or the like,
within the TTI.
[0139] In the present disclosure, for example, if an ar-
ticle is added by translation, such as "a," "an," and "the"
in English, the present disclosure may include that the
noun following the article is plural.
[0140] In the present disclosure, the term "A and B are
different" may imply that "A and B are different from each
other." Note that the term may also imply "each of A and
B is different from C." The terms, such as "separated" or
"coupled," may also be interpreted similarly.
[0141] While the present invention is described in detail
above, those skilled in the art will appreciate that the
present invention is not limited to the embodiments de-
scribed in this specification. The present invention may
be implemented as modifications and variations without
departing from the gist and scope of the present invention
as defined by the claims. Accordingly, the description of
this specification is for illustrative purposes only and is
not intended to have any restrictive meaning with respect
to the present invention.

LIST OF REFERENCE SYMBOLS

[0142]

10 base station
20 terminal
101 transmitting unit
102 receiving unit
103 control unit
201 transmitting unit
202 receiving unit
203 control unit
1001 processor
1002 memory
1003 storage
1004 communication device
1005 input device
1006 output device

Claims

1. A terminal comprising:

a transmitting unit that transmits, on a sidelink
resource, at least one of a transport block or
control information; and
a control unit that selects a specific operation
related to feedback, to a base station, of Hybrid
Automatic Repeat Request-Acknowledgement
(HARQ-ACK) for the sidelink resource, in re-
sponse to detecting that feedback for the at least
one of the transport block or the control informa-
tion is not performed.

2. The terminal according to claim 1, wherein the con-
trol unit selects to transmit a positive acknowledge-
ment (ACK) to the base station, as the specific op-
eration related to the feedback, to the base station,
of the HARQ-ACK.

3. The terminal according to claim 1, wherein the con-
trol unit selects not to perform a feedback of a HARQ-
ACK to the base station, as the specific operation
related to the feedback, to the base station, of the
HARQ-ACK.

4. The terminal according to claim 1, wherein, when
the feedback is not performed based on a configu-
ration, the control unit selects, based on the config-
uration, not to perform the feedback of the HARQ-
ACK for the sidelink resource to the base station, as
the specific operation related to the feedback, to the
base station, of the HARQ-ACK.

5. The terminal according to claim 1, wherein, when
the feedback is not performed, the control unit de-
termines the specific operation related to the feed-

23 24 



EP 4 030 869 A1

14

5

10

15

20

25

30

35

40

45

50

55

back, to the base station, of the HARQ-ACK, in ac-
cordance with a condition under which the feedback
is not performed.

6. A communication method to be executed by a ter-
minal, the method comprising:

transmitting, on a sidelink resource, at least one
of a transport block or control information; and
selecting a specific operation related to feed-
back, to a base station, of Hybrid Automatic Re-
peat Request-Acknowledgement (HARQ-ACK)
for the sidelink resource, in response to detect-
ing that feedback for the at least one of the trans-
port block or the control information is not per-
formed.
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