US 20230345231A1

a2y Patent Application Publication (o) Pub. No.: US 2023/0345231 Al

a9y United States

Takahashi et al.

43) Pub. Date: Oct. 26, 2023

(54) TERMINAL, BASE STATION, AND
COMMUNICATION METHOD

(71)  Applicant: NTT DOCOMO, INC., Tokyo (JP)

(72) Inventors: Hideaki Takahashi, Chiyoda-ku, Tokyo
(IP); Hiromasa Umeda, Chiyoda-ku,
Tokyo (JP); Yuta Oguma, Chiyoda-ku,

Tokyo (JP)
(73) Assignee: NTT DOCOMO, INC., Tokyo (JP)
(21) Appl. No.: 17/793,256

(22) PCT Filed: Jan. 24, 2020

(86) PCT No.: PCT/JP2020/002549
§ 371 (e)(D),
(2) Date: Jul. 15, 2022

Publication Classification

(51) Int. CL
HO4W 8/24 (2006.01)
HO4W 52/36 (2006.01)
(52) US.CL
CPC ... HO4W 8/24 (2013.01); HO4W 52/367
(2013.01)
(57) ABSTRACT

A terminal includes a receiving unit configured to receive,
from a base station, information for indicating one or a
plurality of values indicating requirements related to spec-
trum emission in a frequency band and information for
requesting a report of a terminal capability, a control unit
configured to support all values indicating the requirements
related to the spectrum emission, in a case where the report
does not include information indicating whether an opera-
tion of changed MPR (Maximum Power Reduction) in the
frequency band is supported, and a transmitting unit con-
figured to transmit the report to the base station.
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TERMINAL, BASE STATION, AND
COMMUNICATION METHOD

TECHNICAL FIELD

[0001] The present invention relates to a terminal, a base
station, and a communication method in a wireless commu-
nication system.

BACKGROUND ART

[0002] In NR (New Radio) (also referred to as “5G”),
which is the successor system of LTE (Long Term Evolu-
tion), techniques for satistying, as required conditions, a
large capacity system, high data transmission speed, low
latency, and simultaneous connection of many terminals,
low cost, power saving, and the like are being discussed. (for
example, Non-Patent Document 1).

[0003] In an LTE system or NR system, a network trans-
mits an inquiry to UE (User Equipment) to obtain informa-
tion of radio access capability of the UE (for example,
Non-Patent Document 2). The radio access capability of the
UE includes, for example, the maximum supported data rate,
total layer 2 buffer size, a supported band combination, a
parameter related to a PDCP (Packet Data Convergence
Protocol) layer, a parameter related to an RLC (Radio Link
Control) layer, a parameter related to a MAC (Medium
Access Control) layer, a parameter related to a physical
layer, or the like (for example, Non-Patent Document 3,
Non-Patent Document 4, and Non-Patent Document 5).

PRIOR ART DOCUMENT

Non-Patent Document

[0004] Non-Patent Document 1: 3GPP TS 38.300 V15.8.0
(2019-12)

[0005] Non-Patent Document 2: 3GPP TS 38.311 V15.8.0
(2019-12)

[0006] Non-Patent Document 3: 3GPP TS 38.101-1 V15.
8.2 (2019-12)

[0007] Non-Patent Document 4: 3GPP TS 38.101-2 V15.
8.0 (2019-12)

[0008] Non-Patent Document 5: 3GPP TS 38.101-3 V15.
8.0 (2019-12)

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

[0009] In the conventional technique, in a case where
information element indicating a capability related to MPR
(Maximum Power Reduction) is not configured for a certain
frequency band when a network obtains information about
radio access capabilities of UE, the network cannot identify
the capabilities of the terminal for that frequency band.
[0010] The present invention has been made in view of the
above problems, and it is an object of the present invention
to enable a network to identify the terminal capability in a
radio communication system.

Means for Solving Problem

[0011] According to the disclosed technique, provided is a
terminal including a receiving unit configured to receive,
from a base station, information for indicating one or a
plurality of values indicating requirements related to spec-

Oct. 26, 2023

trum emission in a frequency band and information for
requesting a report of a terminal capability, a control unit
configured to support all values indicating the requirements
related to the spectrum emission, in a case where the report
does not include information indicating whether an opera-
tion of changed MPR (Maximum Power Reduction) in the
frequency band is supported, and a transmitting unit con-
figured to transmit the report to the base station.

Effect of the Invention

[0012] According to the disclosed technique, a network
can identify the terminal capability in a radio communica-
tion system.

BRIEF DESCRIPTION OF DRAWINGS

[0013] FIG. 1 is a drawing illustrating a configuration
example of a network architecture according to an embodi-
ment of the present invention;

[0014] FIG. 2 is a drawing illustrating a configuration
example of a radio communication system according to an
embodiment of the present invention;

[0015] FIG. 3 is a sequence diagram for explaining an
example of a terminal capability report according to an
embodiment of the present invention;

[0016] FIG. 4 is a drawing illustrating an example (1) of
parameters related to spectrum emission according to an
embodiment of the present invention;

[0017] FIG. 5 is a drawing illustrating an example (2) of
parameters related to spectrum emission according to an
embodiment of the present invention;

[0018] FIG. 6 is a drawing illustrating an example (3) of
parameters related to spectrum emission according to an
embodiment of the present invention;

[0019] FIG. 7 is a drawing illustrating an example (4) of
parameters related to spectrum emission according to an
embodiment of the present invention;

[0020] FIG. 8 is a drawing illustrating an example (5) of
parameters related to spectrum emission according to an
embodiment of the present invention;

[0021] FIG. 9 is a drawing illustrating an example (6) of
parameters related to spectrum emission according to an
embodiment of the present invention;

[0022] FIG. 10 is a drawing illustrating an example (1) of
parameters related to a terminal capability report according
to an embodiment of the present invention;

[0023] FIG. 11 is a drawing illustrating an example (2) of
parameters related to a terminal capability report according
to an embodiment of the present invention;

[0024] FIG. 12 is a drawing illustrating an example of
change of specifications related to a terminal capability
report according to an embodiment of the present invention;

[0025] FIG. 13 is a drawing illustrating an example of a
functional configuration of a base station 10 according to an
embodiment of the present invention;

[0026] FIG. 14 is a drawing illustrating an example of a
functional configuration of a terminal 20 according to an
embodiment of the present invention; and

[0027] FIG. 15 is a drawing illustrating an example of a
hardware configuration of the base station 10 or the terminal
20 according to an embodiment of the present invention.



US 2023/0345231 Al

MODE FOR CARRYING OUT THE INVENTION

[0028] Embodiments of the present invention will be
hereinafter described with reference to drawings.

[0029] The embodiments described below are examples,
and the embodiments to which the present invention is
applied are not limited to the following embodiments.
[0030] In operation of a wireless communication system
according to embodiments of the present invention, existing
techniques are used as appropriate. However, an example of
existing technique includes an existing LTE, but is not
limited to the existing L.TE. In addition, the term “LTE” used
in this specification has a broad meaning including LTE-
Advanced and specifications newer than [TE-Advanced
(e.g., NR) unless otherwise specified.

[0031] In the embodiments of the present invention
described below, terms such as SS (Synchronization signal),
PSS (Primary SS), SSS (Secondary SS), PBCH (Physical
broadcast channel), PRACH (Physical random access chan-
nel), and the like used in the existing LTE are used. This is
for convenience of description, and signals, functions, and
the like may be referred to as other names. In NR, the above
terms correspond to NR-SS, NR-PSS, NR-SSS, NR-PBCH,
NR-PRACH, and the like. However, even when signals are
used for NR, “NR-" is not necessarily attached thereto.
[0032] In the embodiments of the present invention, the
duplex method may be a TDD (Time Division Duplex)
system, an FDD (Frequency Division Duplex) system, or
others (for example, Flexible Duplex and the like).

[0033] Further, in the embodiment of the present inven-
tion, “to configure” a radio parameter or the like may mean
that a predetermined value is configured in advance (Pre-
configure), or that a radio parameter indicated by a base
station 10 or a terminal 20 is configured.

[0034] FIG. 1 is a figure illustrating a configuration
example of a network architecture according to an embodi-
ment of the present invention. As illustrated in FIG. 1, a
radio network architecture according to an embodiment of
the present invention includes a 4G-CU, a 4G-RU (Remote
Unit, remote radio station), an EPC (Evolved Packet Core),
and the like at the LTE-Advanced side. The radio network
architecture according to an embodiment of the present
invention includes a 5G-CU, a 5G-DU, and the like at the 5G
side.

[0035] As illustrated in FIG. 1, the 4G-CU includes layers
of RRC (Radio Resource Control), PDCP (Packet Data
Convergence Protocol), RLC (Radio Link Control), MAC
(Medium Access Control), and L1 (layer 1, PHY layer or a
physical layer), and is connected to a CPRI (Common Public
Radio Interface) to a 4G-RU. A network node including the
4G-CU and the 4G-RU is referred to as an eNB.

[0036] At the 5G side, as illustrated in FIG. 1, a 5G-CU
includes an RRC layer, and is connected to a 5G-DU via an
FH (Flonthaul) interface, and is connected to a 5GC (5G
Core Network) via an NG interface (NG interface). Also, the
5G-CU is connected to the 4G-CU via an X2 interface. The
PDCP layer of the 4G-CU serves as a joining or separation
point in a case of performing 4G-5G DC (Dual Connectiv-
ity), i.e., EN-DC (E-UTRA-NR Dual Connectivity). A net-
work node including the 5G-CU and the 5G-DU is referred
to as a gNB. The 5G-CU may be referred to as a gNB-CU,
and the 5G-DU may be referred to as a gNB-DU.

[0037] Also, as illustrated in FIG. 1, CA (Carrier Aggre-
gation) between 4G-RUs is performed, and DC is performed
between the 4G-RU and the 5G-DU. Although not illus-

Oct. 26, 2023

trated, the UE (User Equipment) is wirelessly connected via
the RF of the 4G-RU or the 5G-DU to transmit and receive
packets.

[0038] It should be noted that FIG. 1 illustrates a radio
network architecture during the DC of the LTE-NR, i.e., the
EN-DC (E-UTRA-NR Dual Connectivity). However, in a
case where the 4G-CU is separated into CU-DU, or NR
standalone operation is performed, a similar radio network
architecture may also be used. In the case where the 4G-CU
is separated into CU-DU, the functions related to the RRC
layer and the PDCP layer may be moved to the 4G-CU, and
the RLC layer and lower layers may be included in the
4G-DU. It should be noted that, by separating the CU and
the DU, the data rate of the CPRI may become reduced.

[0039] It should be noted that multiple 5G-DUs may be
connected to the 5G-CU. When the UE connects to multiple
5G-CUs, a NR-DC (NR-NR Dual Connectivity) may be
performed, and when the UE connects to multiple 5G-DUs
and a single 5G-CU, the NR-DC may be performed. Note
that the 5G-CU may be directly connected to an EPC
without going through the 4G-CU, and 4G-CU may be
directly connected to a 5GC without going through the
5G-CU.

[0040] FIG. 2 is a drawing for explaining a radio commu-
nication system according to an embodiment of the present
invention. As illustrated in FIG. 2, the radio communication
system according to an embodiment of the present invention
includes a base station 10 and a terminal 20. In FIG. 2, one
base station 10 and one terminal 20 are illustrated, but this
is only an example. Alternatively, a plurality of base stations
10 and terminals 20 may be provided.

[0041] The base station 10 provides one or more cells, and
is a communication apparatus wirelessly communicating
with the terminal 20. The physical resource of a radio signal
is defined in the time domain and the frequency domain. The
time domain may be defined by an OFDM (Orthogonal
Frequency Division Multiplexing) symbol number. The fre-
quency domain may be defined by the number of subcarriers
or the number of resource blocks. The base station 10
transmits a synchronization signal and system information to
the terminal 20. The synchronization signal is, for example,
NR-PSS and NR-SSS. The system information is transmit-
ted in, for example, NR-PBCH, and is also referred to as
broadcast information. As illustrated in FIG. 2, the base
station 10 transmits a control signal or data to the terminal
20 through DL (Downlink), and receives a control signal or
data from the terminal 20 through UL (Uplink). Both the
base station 10 and the terminal 20 can transmit and receive
signals by performing beamforming. Both of the base station
10 and the terminal 20 can apply communication based on
MIMO (Multiple Input Multiple Output) to DL or UL. Also,
both of the base station and the terminal 20 may perform
communication via a secondary cell (SCell) with CA (Car-
rier Aggregation) and a primary cell (PCell).

[0042] The terminal 20 is a communication apparatus
equipped with a wireless communication function such as a
smartphone, a mobile phone, a tablet, a wearable terminal,
and a communication module for M2M (Machine-to-Ma-
chine). As illustrated in FIG. 2, the terminal 20 receives
control signals or data from the base station 10 in DL, and
transmits control signals or data to the base station 10 in UL,
thereby using various communication services provided by
the wireless communication system.
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[0043] FIG. 3 is a sequence diagram for explaining an
example of a terminal capability report according to an
embodiment of the present invention. In step S1 illustrated
in FIG. 3, the base station 10 transmits “UECapabilityEn-
quiry”, i.e., an inquiry of UE capability to the terminal 20.
In step S2 subsequent thereto, the terminal 20 transmits
“UECapabilityInformation”, i.e., a report of UE capability to
the base station 10. The “UECapabilitylnformation”
includes the UE capability supported by the terminal 20. The
base station 10 identifies the supported UE capability based
on the received “UECapabilityInformation”.

[0044] For example, the “UECapabilitylnformation”
includes an information element “RF-Parameters” used to
indicate the capability related to the radio communication.
The “RF-Parameters” includes an information element
“modifiedMPR-Behaviour” indicating a capability related to
MPR (Maximum Power Reduction). The “modifiedMPR-
Behaviour” is a bitmap indicating, in a case where the MPR
is introduced or changed in the future, which specification is
supported. For example, a leftmost bit of the “modi-
fiedMPR-Behaviour” configured for a certain frequency
band corresponds to a first specification for that frequency
band, and a subsequent bit corresponds to the second speci-
fication for that frequency band.

[0045] However, in a case where “modifiedMPR-Behav-
iour” is not configured for a certain frequency band, the base
station 10 cannot identify the capability of the terminal 20
for that frequency band.

[0046] Therefore, in a case where “modifiedMPR-Behav-
iour” is not configured for a certain frequency band, the
capability of the terminal 20 for that frequency band will be
specified.

[0047] FIG. 4 is a drawing illustrating an example (1) of
a parameter related to spectrum emission according to an
embodiment of the present invention. With an information
element “AdditionalSpectrumEmission” illustrated in FIG.
4, the limitation related to the spectrum emission of the UL
transmission is indicated by the base station 10 to the
terminal 20.

[0048] The “AdditionalSpectrumEmission” illustrated in
FIG. 4 is included in “NR-NS-PmaxList”. Further, the
“NR-NS-PmaxList” is included in “MultiFrequencyBan-
dListNR-SIB”. Further, “MultiFrequencyBandListNR-SIB”
is included in “FrequencylnfoUL-SIB”. Further, “Frequen-
cylnfoUL-SIB” is included in “UplinkConfigCommonSIB”.
Further, “UplinkConfigCommonSIB” is included in “Serv-
ingCellConfigCommonSIB”. Further, “ServingCellConfig-
CommonSIB” is included in “SIB1”. The “SIB1” is one set
of the broadcast information sets transmitted from the base
station 10 to the terminal 20. It should be noted that
“AdditionalSpectrumEmission” may be transmitted from
the base station 10 to the terminal 20 via “SIB2” or “SIB4”,
i.e., broadcast information. The “AdditionalSpectrumEmis-
sion” may be indicated for each frequency, or may be
indicated for each frequency band.

[0049] FIG. 5 is a drawing illustrating an example (2) of
parameters related to spectrum emission according to an
embodiment of the present invention. As illustrated in FIG.
5, the information element “AdditionalSpectrumEmission”
can be set to an integer value from zero to seven.

[0050] FIG. 6 is a drawing illustrating an example (3) of
parameters related to spectrum emission according to an
embodiment of the present invention. In a FR1 (Frequency
Range 1), the terminal 20 obtains requirements related to
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spectrum emission via “Network signalling label” indicated
by the network. For example, in a case where “Network
signalling label” is “NS_04”, the requirements in the row of
“NS_04” illustrated in FIG. 6 are applied, the NR band
includes “n41”, the channel bandwidth includes “10, 15, 20,
40, 50, 60, 80, 90, 1007, and A-MPR (additional MPR) and
the like are configured. Hereinafter, the “Network signalling
label” is also referred to as “NS value”.

[0051] FIG. 7 is a drawing illustrating an example (4) of
parameters related to spectrum emission according to an
embodiment of the present invention. In the FRI1, the
“Network signalling label” illustrated in FIG. 6, is identified
from: a value indicated by the information element “Addi-
tionalSpectrumEmission”; and a mapping between the NR
band and the value of the “AdditionalSpectrumEmission”,
illustrated in FIG. 7. For example, in the case of the band
“nl”, “NS 01” is mapped to the value 0, “NS_100" is
mapped to the value 1, “NS_05" is mapped to the value 2,
and “NS_05U" is mapped to the value 3. For example, in the
case of the band “n83”, “NS_01" is mapped to the value O,
“NS_17” is mapped to the value 1, and “NS_18" is mapped
to the value 3. In other words, applied “Network signalling
label” is indicated by “AdditionalSpectrumEmission”.
[0052] FIG. 8 is a drawing illustrating an example (5) of
parameters related to spectrum emission according to an
embodiment of the present invention. In a FR2 (Frequency
Range 2), the terminal 20 obtains requirements related to
spectrum emission via “Network signalling label” indicated
by the network. For example, in a case where the “Network
signalling label” is “NS_2017, the requirements in the row
of “NS_201” illustrated in FIG. 8 is applied, the NR band
includes “n258”, and the A-MPR, and the like are config-
ured.

[0053] FIG. 9 is a drawing illustrating an example (6) of
parameters related to spectrum emission according to an
embodiment of the present invention. In the FR2, the
“Network signalling label” illustrated in FIG. 8 is identified
from: a value indicated by the information element “Addi-
tionalSpectrumEmission”; and a mapping between the NR
band and the value of the “AdditionalSpectrumEmission”,
illustrated in FIG. 9. For example, in the case of the band
“n2587, “NS_200” is mapped to the value 0, and “NS_201"
is mapped to the value 1.

[0054] FIG. 10 is a drawing illustrating an example (1) of
parameters related to a terminal capability report according
to an embodiment of the present invention. As illustrated in
FIG. 10, “modifiedMPR-Behaviour” associated with the
frequency band indicated by the “FreqBandIndicatorNR”,
includes, for example, a bitmap of eight bits. With the
“modifiedMPR-Behaviour”, an MPR or A-MPR for a cer-
tain frequency band is specified. Note that “RF-Parameters”
is an information element for indicating the terminal capa-
bility to the base station 10, and is included in the “UE-NR-
Capability”. The “UE-NR-Capability” is further included in
“UECapabilitylnformation”, and, as illustrated in FIG. 3, is
reported from the terminal 20 to the base station 10.
[0055] FIG. 11 is a drawing illustrating an example (2) of
parameters related to a terminal capability report according
to an embodiment of the present invention. FIG. 11 is an
example of indicating, with a bitmap, a specification of MPR
for a certain frequency band via the “modifiedMPR-Behav-
iour”.

[0056] For example, as illustrated in FIG. 11, in a case
where the frequency band is “n41”, the leftmost bit of the
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bitmap indicates whether a specification related to EN-DC
contiguous intraband MPR is supported. In a case where the
frequency band is “n41”, a bit subsequent to the leftmost bit
of the bitmap, indicates whether a specification related to
EN-DC non-contiguous intraband MPR is supported. As
illustrated in FIG. 11, in a case where the frequency band is
“n71”, the leftmost bit of the bitmap indicates whether a
specification related to EN-DC contiguous intraband MPR is
supported. Note that, with respect to the bit included in the
bitmap, a value of “1” may be defined as a value indicating
that the specification is supported, and a value of “0” may be
defined as a value indicating that the specification is not
supported.

[0057] FIG. 12 is a drawing illustrating an example of a
specification change related to a terminal capability report
according to an embodiment of the present invention. As
illustrated in FIG. 12, “modifiedMPR-Behaviour” included
in the “RF-Parameters” is used for an indication for a case
where the MPR or A-MPR supported by the terminal 20, is
introduced or changed in a future release version. As
explained with reference to FIG. 10, the “modifiedMPR-
Behaviour” is an information element for indicating a bit-
map of eight bits for each frequency band.

[0058] Here, in a case where the “modifiedMPR-Behav-
iour” is not configured in the “RF-Parameters™ the base
station 10 may identify that the terminal 20 supports all of
the NS values that are specified for the corresponding
frequency band, and are explained with reference to FIG. 7
and FIG. 9; the base station may determine that the terminal
20 supports all of the NS values; or the base station 10 may
assume that the terminal 20 supports all of the NS values.
The above “all of the NS values” may be NS values
corresponding to a particular release version.

[0059] For example, in a case where the base station 10
receives a UE capability report in which the frequency band
is “n8” and the “modifiedMPR-Behaviour” is not configured
in the “RF-Parameters”, the base station 10 may identify that
the terminal 20 having transmitted the UE capability report,
supports all of the “NR_017, “NR_1007, “NR_43”, and
“NR_43U".

[0060] For example, in a case where the base station 10
receives a UE capability report in which the frequency band
is “n258” and the “modifiedMPR-Behaviour” is not config-
ured in the “RF-Parameters”, the base station 10 may
identify that the terminal 20 having transmitted the UE
capability report, supports all of the “NR_200" and “NR_
2017

[0061] According to the above embodiment, in a case
where the terminal 20 does not transmit, to a network,
information indicating whether an operation related to
changed MPR in a certain frequency band is supported, the
network can identify that the terminal supports all of the one
or multiple sets of requirements related to the spectrum
emission in the frequency band. Therefore, it can be speci-
fied that, in the frequency band in which the specification of
the MPR is not changed, the terminal 20 satisfies the
requirements related to the spectrum emission.

[0062] In other words, the network can identify the ter-
minal capability in the radio communication system.

<Apparatus Configuration>

[0063] Next, an example of functional configuration of the
base station 10 and the terminal 20 that execute the pro-
cessing and operations described so far will be described.
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The base station 10 and the terminal include a function for
implementing the above-described embodiment. However,
each of the base station 10 and the terminal 20 may have
only some of the functions in the embodiment.

<Base Station 10>

[0064] FIG. 13 is a drawing illustrating an example of a
functional configuration of the base station 10. As illustrated
in FIG. 13, the base station 10 includes a transmitting unit
110, a receiving unit 120, a configuring unit 130, and a
control unit 140. The functional configuration illustrated in
FIG. 13 is only an example. As long as the operation
according to an embodiment of the present invention can be
executed, the functions may be divided in any way, and the
functional units may be given any names.

[0065] The transmitting unit 110 includes a function of
generating signals to be transmitted to the terminal and
wirelessly transmitting the signals. Also, the transmitting
unit 110 transmits an inter-network node message to another
network node. The receiving unit 120 includes a function of
receiving various types of signals transmitted from the
terminal 20 and acquiring, for example, information on a
higher layer from the received signals. Further, the trans-
mitting unit 110 has a function of transmitting NR-PSS,
NR-SSS, NR-PBCH, a DL/UL control signal, or the like to
the terminal 20. Also, the receiving unit 120 receives an
inter-network node message from another network node.
[0066] The configuring unit 130 stores configuration
information configured in advance and various configuration
information to be transmitted to the terminal 20. The con-
tents of the configuration information include, for example,
information and the like of transmission and reception
configuration according to the UE capability of the terminal
20.

[0067] As described in the embodiment, the control unit
140 performs control of processing of UE capability report
of radio parameters received from the terminal 20. Also, the
control unit 140 indicates information related to spectrum
emission to the terminal 20. A functional unit configured to
transmit signals in the control unit 140 may be included in
the transmitting unit 110, and a functional unit configured to
receive signals in the control unit 140 may be included in the
receiving unit 120.

<Terminal 20>

[0068] FIG. 14 is a drawing illustrating an example of a
functional configuration of the terminal 20 according to an
embodiment of the present invention. As illustrated in FIG.
14, the terminal 20 includes a transmitting unit 210, a
receiving unit 220, a configuring unit 230, and a control unit
240. The functional configuration illustrated in FIG. 14 is
merely an example. As long as the operation according to an
embodiment of the present invention can be executed, the
functions may be divided in any way, and the function units
may be given any names.

[0069] The transmitting unit 210 generates a transmission
signal from transmission data and wirelessly transmit the
transmission signal. The receiving unit 220 wirelessly
receives various types of signals, and acquires a signal in a
higher-layer from the received signal in the physical layer.
Also, the receiving unit 220 has a function of receiving
NR-PSS, NR-SSS, NR-PBCH, DL/UL/SL control signals,
reference signals, and the like that are transmitted from the
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base station 10. Also, for example, in D2D communication,
the transmitting unit 210 transmits, to another terminal 20,
a PSCCH (Physical Sidelink Control Channel), a PSSCH
(Physical Sidelink Shared Channel), a PSDCH (Physical
Sidelink Discovery Channel), a PSBCH (Physical Sidelink
Broadcast Channel), and the like. The receiving unit 120
receives the PSCCH, the PSSCH, the PSDCH, the PSBCH,
and the like, from the another terminal 20.

[0070] The configuring unit 230 stores various types of
configuration information received from the base station 10
by the receiving unit 220. The configuring unit 230 also
stores configuration information configured in advance. The
contents of the configuration information include, for
example, information and the like of transmission and
reception configuration according to the UE capability.

[0071] As described in the embodiment, the control unit
240 performs control of processing of UE capability report
of radio parameters received from the terminal 20. Also, the
control unit 140 performs control related to spectrum emis-
sion. A functional unit configured to transmit signals in the
control unit 240 may be included in the transmitting unit
210, and a functional unit configured to receive signals in the
control unit 240 may be included in the receiving unit 220.

<Hardware Configuration>

[0072] The block diagrams (FIGS. 13 and 14) used for
explaining the above embodiments illustrate blocks in units
of functions. These functional blocks (constituting units) are
implemented by any combinations of at least one of hard-
ware and software. In this regard, a method for implement-
ing the various functional blocks is not particularly limited.
That is, each functional block may be implemented by one
device united physically and logically. Alternatively, each
functional block may be implemented by connecting directly
or indirectly (for example, in a wired or wireless manner)
two or more devices that are physically or logically sepa-
rated and connected together and using these multiple
devices. The functional block may be implemented by
combining software with the single device or multiple
devices.

[0073] Functions include, but are not limited to, determin-
ing, calculating, processing, deriving, investigating, search-
ing, confirming, receiving, transmitting, outputting, access-
ing, resolving, selecting, establishing, comparing, assuming,
expecting, considering, broadcasting, notifying, communi-
cating, forwarding, configuring, reconfiguring, allocating,
mapping, assigning, and the like. For example, a functional
block (constituting unit) that has a function of transmitting
is referred to as a transmitting unit or a transmitter. As
described above, a method for implementing these functions
is not particularly limited.

[0074] For example, the base station 10, the terminal 20,
and the like according to one embodiment of the present
disclosure may function as a computer that performs pro-
cessing of a wireless communication according to the pres-
ent disclosure. FIG. 15 is a drawing illustrating an example
of a hardware configuration of the base station 10 or the
terminal according to an embodiment of the present disclo-
sure. Each of the base station 10 and terminal may be
physically configured as a computer device including a
processor 1001, a storage device 1002, an auxiliary storage
device 1003, a communication device 1004, an input device
1005, an output device 1006, a bus 1007, and the like.
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[0075] It is noted that, in the following description, the
term “device” may be read as a circuit, an apparatus, a unit,
or the like. The hardware configurations of the base station
10 and the terminal may be configured to include one or
more of the devices illustrated in drawings, or may be
configured not to include some of the devices.

[0076] Each function of the base station 10 and the ter-
minal 20 may be implemented by reading predetermined
software (program) to hardware such as the processor 1001,
the storage device 1002, or the like, causing the processor
1001 to perform operations, controlling communication by
the communication device 1004, and controlling at least one
of reading and writing of data in the storage device 1002 and
the auxiliary storage device 1003.

[0077] The processor 1001 executes, for example, an
operating system to control the overall operation of the
computer. The processor 1001 may be a central processing
unit (CPU) including an interface with peripheral devices, a
control device, an arithmetic device, a register, and the like.
For example, the control unit 140, the control unit 240, and
the like described above may be realized by the processor
1001.

[0078] The processor 1001 reads a program (program
code), a software module, or data from at least one of the
auxiliary storage device 1003 and the communication device
1004 onto the storage device 1002, and performs various
processes according to the program, the software module, or
the data. As the program, a program that causes a computer
to perform at least some of the operations described in the
embodiment explained above is used. For example, the
control unit 140 of the base station 10, as illustrated in FIG.
13, may be implemented by a control program that is stored
in the storage device 1002 and that is executed by the
processor 1001. Also, for example, the control unit 240 of
the terminal 20, as illustrated in FIG. 14, may be imple-
mented by a control program that is stored in the storage
device 1002 and that is executed by the processor 1001.
Explanation has been provided above for the case in which
the above various processing are performed by the single
processor 1001. However, such processing may be simulta-
neously or sequentially performed by two or more proces-
sors 1001. The processor 1001 may be implemented with
one or more chips. It is noted that the program may be
transmitted from a network through an electronic commu-
nication line.

[0079] The storage device 1002 is a computer-readable
recording medium and may be constituted by at least one of,
for example, a ROM (Read Only Memory), an EPROM
(Erasable Programmable ROM), an EEPROM (Electrically
Erasable Programmable ROM), a RAM (Random Access
Memory), and the like. The storage device 1002 may also be
referred to as a register, a cache, a main memory (main
storage device), or the like. The storage device 1002 can
store a program (program code), a software module and the
like that can be executed to perform a communication
method according to an embodiment of the present disclo-
sure.

[0080] The auxiliary storage device 1003 is a computer-
readable recording medium and may be configured by at
least one of, for example, an optical disk such as a CD-ROM
(Compact Disc ROM), a hard disk drive, a flexible disk, a
magneto-optical disk (for example, a compact disk, a digital
versatile disk, or a Blu-ray (registered trademark) disk), a
smart card, a flash memory (for example, a card, a stick, or
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a key drive), a floppy (registered trademark) disk, a mag-
netic strip, and the like. The above storage medium may be,
for example, a database, a server, or other appropriate media
including at least one of the storage device 1002 and the
auxiliary storage device 1003.

[0081] The communication device 1004 is hardware (a
transmission and reception device) for performing commu-
nication between computers through at least one of a wired
and wireless networks and may also be referred to as, for
example, a network device, a network controller, a network
card, a communication module, or the like. The communi-
cation device 1004 may include, for example, a radio
frequency switch, a duplexer, a filter, a frequency synthe-
sizer, or the like to implement at least one of a frequency
division duplex (FDD) and a time division duplex (TDD).
For example, a transmission and reception antenna, an
amplifier, a transmitting and receiving unit, a transmission
line interface, and the like may be implemented by the
communication device 1004. The transmitting and receiving
unit may be implemented in such a manner that a transmit-
ting unit and a receiving unit are physically or logically
separated.

[0082] The input device 1005 is an input device (for
example, a keyboard, a mouse, a microphone, a switch, a
button, a sensor, or the like) that receives an input from the
outside. The output device 1006 is an output device (for
example, a display, a speaker, an LED lamp, or the like) that
performs an output to the outside. It is noted that the input
device 1005 and the output device 1006 may be integrated
with each other (for example, a touch panel).

[0083] The devices, such as the processor 1001 and the
storage device 1002, are connected to each other via a bus
1007 for communicating information. The bus 1007 may be
constituted by using a single bus, or may be constituted by
using busses different depending on devices.

[0084] The base station 10 and the terminal 20 may
include hardware, such as a microprocessor, a digital signal
processor (DSP), an ASIC (Application Specific Integrated
Circuit), a PLD (Programmable Logic Device), or an FPGA
(Field Programmable Gate Array), or alternatively, some or
all of the functional blocks may be implemented by the
hardware. For example, the processor 1001 may be imple-
mented with at least one of these hardware components.

Summary of Embodiment

[0085] As described above, according to an embodiment
of the present invention, provided is a terminal including a
receiving unit configured to receive, from a base station,
information for indicating one or a plurality of values
indicating requirements related to spectrum emission in a
frequency band, and information for requesting a report of
a terminal capability, a control unit configured to support all
values indicating the requirements related to the spectrum
emission, in a case where the report does not include
information indicating whether an operation of changed
MPR (Maximum Power Reduction) in the frequency band is
supported, and a transmitting unit configured to transmit the
report to the base station.

[0086] According to the above configuration, in a case
where the terminal 20 does not transmit, to a network,
information indicating whether an operation of changed
MPR in a certain frequency band is supported, the network
can identify that the terminal 20 supports all of one or
multiple sets of requirements related to the spectrum emis-
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sion in the frequency band. Therefore, it can be specified
that, in the frequency band in which the specification of the
MPR is not changed, the terminal 20 satisfies the require-
ments related to the spectrum emission. In other words, the
network can identify the terminal capability in the radio
communication system.

[0087] According to an embodiment of the present inven-
tion, provided is a base station including a transmitting unit
configured to transmit, to a terminal, information for indi-
cating one or a plurality of values indicating requirements
related to spectrum emission in a frequency band and
information for requesting a report of a terminal capability,
a receiving unit configured to receive the report from the
terminal, and a control unit configured to determine that the
terminal supports all values indicating the requirements
related to the spectrum emission, in a case where the report
does not include information indicating whether an opera-
tion of changed MPR (Maximum Power Reduction) in the
frequency band is supported.

[0088] According to the above configuration, in a case
where the terminal 20 does not transmit, to a network,
information indicating whether an operation of changed
MPR in a certain frequency band is supported, the network
can identify that the terminal 20 supports all of one or
multiple sets of requirements related to the spectrum emis-
sion in the frequency band. Therefore, it can be specified
that, in the frequency band in which the specification of the
MPR is not changed, the terminal 20 satisfies the require-
ments related to the spectrum emission. In other words, the
network can identify the terminal capability in the radio
communication system.

[0089] According to an embodiment of the present inven-
tion, provided is a communication method causing a termi-
nal to execute the method including receiving of, from a
base station, information for indicating one or a plurality of
values indicating requirements related to spectrum emission
in a frequency band and information for requesting a report
of a terminal capability, supporting of all values indicating
the requirements related to the spectrum emission, in a case
where the report does not include information indicating
whether an operation of changed MPR (Maximum Power
Reduction) in the frequency band is supported, and trans-
mitting of the report to the base station.

[0090] According to the above configuration, in a case
where the terminal 20 does not transmit, to a network,
information indicating whether an operation of changed
MPR in a certain frequency band is supported, the network
can identify that the terminal 20 supports all of one or
multiple sets of requirements related to the spectrum emis-
sion in the frequency band. Therefore, it can be specified
that, in the frequency band in which the specification of the
MPR is not changed, the terminal 20 satisfies the require-
ments related to the spectrum emission. In other words, the
network can identify the terminal capability in the radio
communication system.

Supplements to Embodiment

[0091] The embodiment of the present invention has been
described above, but the disclosed invention is not limited to
the above embodiment, and those skilled in the art would
understand that various modified examples, revised
examples, alternative examples, substitution examples, and
the like can be made. In order to facilitate understanding of
the present invention, specific numerical value examples are
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used for explanation, but the numerical values are merely
examples, and any suitable values may be used unless
otherwise stated. Classifications of items in the above
description are not essential to the present invention, con-
tents described in two or more items may be used in
combination if necessary, and contents described in an item
may be applied to contents described in another item (unless
a contradiction arises). The boundaries between the func-
tional units or the processing units in the functional block
diagrams do not necessarily correspond to the boundaries of
physical components. Operations of a plurality of functional
units may be physically implemented by a single component
and an operation of a single functional unit may be physi-
cally implemented by a plurality of components. Concerning
the processing procedures described above in the embodi-
ments, the orders of steps may be changed unless a contra-
diction arises. For the sake of convenience for describing the
processing, the base station 10 and the terminal 20 have been
described with the use of the functional block diagrams, but
these apparatuses may be implemented by hardware, soft-
ware, or a combination thereof. Each of software function-
ing with a processor of the base station 10 according to an
embodiment of the present invention and software function-
ing with a processor of the terminal 20 according to an
embodiment 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 database,
a server, or any suitable recording media.

[0092] Also, the indication of information is not limited to
the aspect or embodiment described in the present disclo-
sure, but may be performed by other methods. For example,
the indication of information may be performed by physical
layer signaling (for example, DCI (Downlink Control Infor-
mation), UCI (Uplink Control Information)), higher layer
signaling (for example, RRC (Radio Resource Control)
signaling, MAC (Medium Access Control) signaling, broad-
cast information (an MIB (Master Information Block) and
an SIB (System Information Block)), other signals, or com-
binations thereof. The RRC signaling may be also be
referred to as an RRC message and may be, for example, an
RRC connection setup message, an RRC connection recon-
figuration message, or the like.

[0093] Each aspect and embodiment described in the
present disclosure may be applied to at least one of a system
that uses a suitable system such as LTE (Long Term Evo-
lution), LTE-A (LTE-Advanced), SUPER 3G, IMT-Ad-
vanced, 4G (4th generation mobile communication system),
5G (5th generation mobile communication system), FRA
(Future Radio Access), NR (New Radio), W-CDMA (reg-
istered  trademark), GSM (registered trademark),
CDMA2000, UMB (Ultra Mobile Broadband), IEEE 802.11
(Wi-Fi (registered trademark)), IEEE 802.16 (WiMAX (reg-
istered trademark)), IEEE 802.20, UWB (Ultra-WideBand),
or Bluetooth (registered trademark), and a next-generation
system expanded on the basis thereof. Also a plurality of
systems may be combined and applied (for example, a
combination of at least one of LTE and LTE-A with 5G, and
the like).

[0094] In the operation procedures, sequences, flowcharts,
and the like according to each aspect and embodiment
described in the present disclosure, the orders of steps may
be changed unless a contradiction arises. For example, in the
methods described in the present disclosure, elements of
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various steps are illustrated by using an exemplary order and
the methods are not limited to the specific orders presented.
[0095] The specific operations performed by the base
station 10 described in the present disclosure may in some
cases be performed by an upper node. It is clear that, in a
network that includes one or more network nodes including
the base station 10, various operations performed for com-
munication with the terminal 20 can be performed by at least
one of the base station 10 and another network node other
than the base station 10 (for example, a MME, a S-GW, or
the like may be mentioned, but not limited thereto). In the
above, the description has been made for the case where
another network node other than the base station 10 is a
single node as an example. But the another network node
may be a combination of a plurality of other network nodes
(for example, a MME and a S-GW).

[0096] Information, signals, or the like described in the
present disclosure may be output from a higher layer (or a
lower layer) to a lower layer (or a higher layer). Information,
signals, or the like described in the present disclosure may
be input and output via a plurality of network nodes.
[0097] Information or the like that has been input or output
may be stored at a predetermined place (for example, a
memory) and may be managed with the use of a manage-
ment table. Information or the like that is input or output can
be overwritten, updated, or appended. Information or the
like that has been output may be deleted. Information or the
like that has been input may be transmitted to another
apparatus.

[0098] In the present disclosure, determination may be
made with the use of a value expressed by one bit (0 or 1),
may be made with the use of a Boolean value (true or false),
and may be made through a comparison of numerical values
(for example, a comparison with a predetermined value).
[0099] Regardless of whether software is referred to as
software, firmware, middleware, microcode, a hardware
description language, or another name, software should be
interpreted broadly to mean instructions, instruction sets,
codes, code segments, program codes, a program, a sub-
program, a software module, an application, a software
application, a software package, a routine, a subroutine, an
object, an executable file, an execution thread, a procedure,
a function, and the like.

[0100] Software, instructions, information, or the like may
be transmitted and received through transmission media. For
example, in a case where software is transmitted from a
website, a server or another remote source through at least
one of wired technology (such as a coaxial cable, an
optical-fiber cable, a twisted pair, or a digital subscriber line
(DSL)) and radio technology (such as infrared or micro-
waves), at least one of the wired technology and the radio
technology is included in the definition of a transmission
medium.

[0101] Information, signals, and the like described in the
present disclosure may be expressed with the use of any one
of'various different technologies. For example, data, instruc-
tions, commands, information, signals, bits, symbols, chips,
and the like mentioned herein throughout the above expla-
nation may be expressed by voltages, currents, electromag-
netic waves, magnetic fields or magnetic particles, optical
fields or photons, or any combinations thereof.

[0102] The terms described in the present disclosure and
the terms necessary for understanding the present disclosure
may be replaced with terms having the same or similar
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meanings. For example, at least one of a channel and a
symbol may be a signal (signaling). A signal may be a
message. A component carrier (CC) may be referred to as a
carrier frequency, a cell, a frequency carrier, or the like.

[0103] The terms “system” and “networ]
present disclosure are used interchangeably.

[0104] Information, parameters, and the like described in
the present disclosure may be expressed by absolute values,
may be expressed by relative values with respect to prede-
termined values, and may be expressed by corresponding
different information. For example, radio resources may be
indicated by indexes.

[0105] The above-described names used for the param-
eters are not restrictive in any respect. In addition, formulas
or the like using these parameters may be different from
those explicitly disclosed in the present disclosure. Various
channels (for example, a PUCCH, a PDCCH, and the like)
and information elements can be identified by any suitable
names, and therefore, various names given to these various
channels and information elements are not restrictive in any
respect.

[0106] In the present disclosure, terms such as “base
station (BS)”, “radio base station”, “base station apparatus”,
“fixed station”, “NodeB”, “eNodeB (eNB)”, “gNodeB
(gNB)”, “access point”, “transmission point”, “reception
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point”, “transmission/reception point”, “cell”, “sector”, “cell
group”, “carrier”, “component carrier”, and the like may be
used interchangeably. A base station may be referred to as a

macro-cell, a small cell, a femtocell, a pico-cell, or the like.

[0107] A base station can accommodate one or a plurality
of (for example, three) cells (that may be called sectors). In
a case where a base station accommodates a plurality of
cells, the whole coverage area of the base station can be
divided into a plurality of smaller areas. For each smaller
area, a base station subsystem (for example, an indoor
miniature base station RRH (Remote Radio Head)) can
provide a communication service. The term “cell” or “sec-
tor” denotes all or a part of the coverage area of at least one
of a base station and a base station subsystem that provides
communication services in the coverage.

[0108] In the present disclosure, terms such as “mobile
station (MS)”, “user terminal”, “terminal (UE)”, and “ter-
minal” may be used interchangeably.

[0109] By the person skilled in the art, a mobile station
may be referred to as any one of a subscriber station, a
mobile unit, a subscriber unit, a wireless unit, a remote unit,
a mobile device, a wireless device, a wireless communica-
tion device, a remote device, a mobile subscriber station, an
access terminal, a mobile terminal, a wireless terminal, a
remote terminal, a handset, a user agent, a mobile client, a
client, and other suitable terms.

[0110] At least one of a base station and a mobile station
may be referred to as a transmitting apparatus, a receiving
apparatus, a communication apparatus, or the like. At least
one of a base station and a mobile station may be an
apparatus mounted on a mobile body, or may be a mobile
body itself, or the like. A mobile body may be a transporting
device (e.g., a vehicle, an airplane, and the like), an
unmanned mobile (e.g., a drone, an automated vehicle, and
the like), or a robot (of a manned or unmanned type). It is
noted that at least one of a base station and a mobile station
includes an apparatus that does not necessarily move during
a communication operation. For example, at least one of a
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base station and a mobile station may be an IoT (Internet of
Things) device such as a sensor.

[0111] In addition, a base station according to the present
disclosure may be read as a user terminal. For example, each
aspect or embodiment of the present disclosure may be
applied to a configuration in which communication between
a base station and a user terminal is replaced by communi-
cation between a plurality of terminals 20 (that may be
called D2D (Device-to-Device), V2X (Vehicle-to-Every-
thing), or the like). In this case, a terminal 20 may have
above-described functions of the base station 10. In this
regard, a word such as “up” or “down” may be read as a
word corresponding to communication between terminals
(for example, “side”). For example, an uplink channel, a
downlink channel, or the like may be read as a side channel.
[0112] Similarly, a user terminal according to the present
disclosure may be replaced with a base station. In this case,
a base station may have above-described functions of the
user terminal.

[0113] The term “determine” used herein may mean vari-
ous operations. For example, judging, calculating, comput-
ing, processing, deriving, investigating, looking up, search-
ing, inquiring (for example, looking up a table, a database,
or another data structure), ascertaining, or the like may be
deemed as making determination. Also, receiving (for
example, receiving information), transmitting (for example,
transmitting information), inputting, outputting, or access-
ing (for example, accessing data in a memory), or the like
may be deemed as making determination. Also, resolving,
selecting, choosing, establishing, comparing, or the like may
be deemed as making determination. That is, doing a certain
operation may be deemed as making determination. “To
determine” may be read as “to assume”, “to expect”, “to
consider”, or the like.

[0114] Each of the terms “connected” and “coupled” and
any variations thereof mean any connection or coupling
among two or more elements directly or indirectly and can
mean that one or a plurality of intermediate elements are
inserted among two or more elements that are “connected”
or “coupled” together. Coupling or connecting among ele-
ments may be physical one, may be logical one, and may be
a combination thereof. For example, “connecting” may be
read as “accessing”. In a case where the terms “connected”
and “coupled” and any variations thereof are used in the
present disclosure, it may be considered that two elements
are “connected” or “coupled” together with the use of at
least one type of a medium from among one or a plurality of
wires, cables, and printed conductive traces, and in addition,
as some non-limiting and non-inclusive examples, it may be
considered that two elements are “connected” or “coupled”
together with the use of electromagnetic energy such as
electromagnetic energy having a wavelength of the radio
frequency range, the microwave range, or the light range
(including both of the visible light range and the invisible
light range).

[0115] A reference signal can be abbreviated as an RS
(Reference Signal). A reference signal may be referred to as
a pilot depending on an applied standard.

[0116] A term “based on” used in the present disclosure
does not mean “based on only” unless otherwise specifically
noted. In other words, a term “base on” means both “based
on only” and “based on at least”.

[0117] Any references to elements denoted by a name
including terms such as “first” or “second” used in the
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present disclosure do not generally limit the amount or the
order of these elements. These terms can be used in the
present disclosure as a convenient method for distinguishing
one or a plurality of elements. Therefore, references to first
and second elements do not mean that only the two elements
can be employed or that the first element should be, in some
way, prior to the second element.

[0118] “Means” in each of the above apparatuses may be
replaced with “unit”, “circuit”, “device”, or the like.
[0119] In a case where any one of “include”, “including”,
and variations thereof is used in the present disclosure, each
of these terms is intended to be inclusive in the same way as
the term “comprising”. Further, the term “or” used in the
present disclosure is intended to be not exclusive-or.

[0120] A radio frame may include, in terms of time
domain, one or a plurality of frames. Each of one or a
plurality of frames may be referred to as a subframe in terms
of time domain. A subframe may include, in terms of time
domain, one or a plurality of slots. A subframe may have a
fixed time length (e.g., 1 ms) independent of Numerology.

[0121] Numerology may be a communication parameter
that is applied to at least one of transmission and reception
of a signal or a channel. Numerology may mean, for
example, at least one of a subcarrier spacing (SCS), a
bandwidth, a symbol length, a cyclic prefix length, a trans-
mission time interval (TTI), the number of symbols per TT1I,
a radio frame configuration, a specific filtering processing
performed by a transceiver in frequency domain, a specific
windowing processing performed by a transceiver in time
domain, and the like.

[0122] A slot may include, in terms of time domain, one or
a plurality of symbols (OFDM (Orthogonal Frequency Divi-
sion Multiplexing) symbols, SC-FDMA (Single Carrier Fre-
quency Division Multiplexing) symbols) symbols, or the
like). A slot may be a time unit based on Numerology.

[0123] A slot may include a plurality of minislots. Each
minislot may include one or a plurality of symbols in terms
of the time domain. A minislot may also be referred to as a
subslot. A minislot may include fewer symbols than a slot.
A PDSCH (or PUSCH) transmitted at a time unit greater
than a minislot may be referred to as a PDSCH (or PUSCH)
mapping type A. A PDSCH (or PUSCH) transmitted using
minislots may be referred to as a PDSCH (or PUSCH)
mapping type B.

[0124] Each of a radio frame, a subframe, a slot, a min-
islot, and a symbol means a time unit configured to transmit
a signal. Each of a radio frame, a subframe, a slot, a minislot,
and a symbol may be referred to as other names respectively
corresponding thereto.

[0125] For example, one subframe may be referred to as a
transmission time interval (TTI), a plurality of consecutive
subframes may be referred to as a TTI, and one slot or one
minislot may be referred to as a TTI. That is, at least one of
a subframe and a TTI may be a subframe (1 ms) according
to the existing LTE, may have a period shorter than 1 ms
(e.g., 1 to 13 symbols), and may have a period longer than
1 ms. Instead of subframes, units expressing a TTI may be
referred to as slots, minislots, or the like.

[0126] A TTI means, for example, a minimum time unit of
scheduling in radio communication. For example, in an LTE
system, a base station performs scheduling for each terminal
20 to assign, in TTI units, radio resources (such as frequency
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bandwidths, transmission power, and the like that can be
used by each terminal 20). However, the definition of a TTI
is not limited thereto.

[0127] ATTImay be a transmission time unit for channel-
coded data packets (transport blocks), code blocks, code
words, or the like, and may be a unit of processing such as
scheduling, link adaptation, or the like. When a TTI is given,
an actual time interval (e.g., the number of symbols) to
which transport blocks, code blocks, code words, or the like
are mapped may be shorter than the given TTL

[0128] In a case where one slot or one minislot is referred
to as a TTI, one or a plurality of TTIs (i.e., one or a plurality
of'slots or one or a plurality of minislots) may be a minimum
time unit of scheduling. The number of slots (the number of
minislots) included in the minimum time unit of scheduling
may be controlled.

[0129] A TTI having a time length of 1 ms may referred
to as an ordinary TTI (a TTI according to LTE Rel.8-12), a
normal TTI, a long TTI, an ordinary subframe, a normal
subframe, a long subframe, a slot, or the like. A TTT shorter
than an ordinary TTI may be referred to as a shortened TTI,
a short TTI, a partial or fractional TTI, a shortened subframe,
a short subframe, a minislot, a subslot, a slot, or the like.
[0130] Note that a long TTI (for example, normal TTI,
subframe, and the like) may be read as TTI having a time
length exceeding 1 ms, and a short TTI (for example,
shortened TTI) may be read as a TTI having a TTI length
less than the TTI length of the long TTT and equal to or more
than 1 ms.

[0131] A resource block (RB) is a resource assignment
unit in terms of time domain and frequency domain and may
include one or a plurality of consecutive subcarriers in terms
of frequency domain. The number of subcarriers included in
an RB may be the same regardless of Numerology, and, for
example, may be 12. The number of subcarriers included in
a RB may be determined based on Numerology.

[0132] In terms oftime domain, an RB may include one or
a plurality of symbols, and may have a length of 1 minislot,
1 subframe, or 1 TTI. Each of 1 TTI, 1 subframe, and the like
may include one or a plurality of resource blocks.

[0133] One or a plurality of RBs may be referred to as
physical resource blocks (PRBs: Physical RBs), a subcarrier
group (SCG: Sub-Carrier Group), a resource element group
(REG: Resource Element Group), a PRB pair, an RB pair, or
the like.

[0134] A resource block may include one or a plurality of
resource elements (RE: Resource Elements). For example, 1
RE may be a radio resource area of 1 subcarrier and 1
symbol.

[0135] A bandwidth part (BWP) (which may be called a
partial bandwidth or the like) may mean a subset of con-
secutive common RBs (common resource blocks) for
Numerology, in any given carrier. A common RB may be
identified by a RB index with respect to a common reference
point in the carrier. PRBs may be defined by a BWP and may
be numbered in the BWP.

[0136] A BWP may include a BWP (UL BWP) for UL and
a BWP (DL BWP) for DL. For a UE, one or a plurality of
BWPs may be set in 1 carrier.

[0137] At least one of BWPs that have been set may be
active, and a UE need not assume sending or receiving a
predetermined signal or channel outside the active BWP. A
“cell”, a “carrier” or the like in the present disclosure may
be read as a “BWP”.
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[0138] The above-described structures of radio frames,
subframes, slots, minislots, symbols, and the like are merely
examples. For example, the number of subframes included
in a radio frame, the number of slots included in a subframe
or a radio frame, the number of minislots included in a slot,
the number of symbols and the number of RBs included in
a slot or a minislot, the number of subcarriers included in an
RB, the number of symbols included in a TTI, a symbol
length, a cyclic prefix (CP) length, and the like can be
variously changed.

[0139] Throughout the present disclosure, in a case where
an article such as “a”, “an”, or “the” in English is added
through a translation, the present disclosure may include a
case where a noun following such article is of a plural forms.
[0140] Throughout the present disclosure, an expression
that “A and B are different” may mean that “A and B are
different from each other”. Also this term may mean that
“each of A and B is different from C”. Terms such as
“separate” and “coupled” may also be interpreted in a
manner similar to “different”.

[0141] Each aspect or embodiment described in the pres-
ent disclosure may be solely used, may be used in combi-
nation with another embodiment, and may be used in a
manner of being switched with another embodiment upon
implementation. Indication of predetermined information
(for example, indication of “being x”) may be implemented
not only explicitly but also implicitly (for example, by not
indicating predetermined information).

[0142] In the present disclosure, the “UECapabilityEn-
quiry” is an example of information for requesting a report
of terminal capability. The “UECapabilitylnformation” is an
example of a report of terminal capability. The NS value is
an example of a value indicating a requirements related to
spectrum emission. The AdditionalSpectrumEmission is an
example of information for indicating a value indicating
requirements related to spectrum emission. The modi-
fiedMPR-Behaviour is an example of information indicating
whether an operation of changed MPR is supported.
[0143] Although the present disclosure has been described
above, it will be understood by those skilled in the art that
the present disclosure is not limited to the embodiment
described in the present disclosure. Modifications and
changes of the present disclosure may be possible without
departing from the subject matter and the scope of the
present disclosure defined by claims. Therefore, the descrip-
tions of the present disclosure are for illustrative purposes
only, and are not intended to be limiting the present disclo-
sure in any way.

REFERENCE SIGNS LIST

[0144] 10 base station
[0145] 110 transmitting unit
[0146] 120 receiving unit
[0147] 130 configuring unit

[0148] 140 control unit
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[0149] 20 terminal

[0150] 210 transmitting unit

[0151] 220 receiving unit

[0152] 230 configuring unit

[0153] 240 control unit

[0154] 1001 processor

[0155] 1002 storage device

[0156] 1003 auxiliary storage device
[0157] 1004 communication apparatus
[0158] 1005 input device

[0159] 1006 output device

1. A terminal comprising:
a receiving unit configured to receive, from a base station,
information for indicating one or a plurality of values
indicating requirements related to spectrum emission
in a frequency band, and

information for requesting a report of a terminal capa-
bility;
a control unit configured to support all values indicating
the requirements related to the spectrum emission, in a
case where the report does not include information
indicating whether an operation of changed MPR
(Maximum Power Reduction) in the frequency band is
supported; and
a transmitting unit configured to transmit the report to the
base station.
2. A base station comprising:
a transmitting unit configured to transmit, to a terminal,
information for indicating one or a plurality of values
indicating requirements related to spectrum emission
in a frequency band, and

information for requesting a report of a terminal capa-
bility;

a receiving unit configured to receive the report from the
terminal; and

a control unit configured to determine that the terminal
supports all values indicating the requirements related
to the spectrum emission, in a case where the report
does not include information indicating whether an
operation of changed MPR (Maximum Power Reduc-
tion) in the frequency band is supported.

3. A communication method causing a terminal to

execute:
receiving of, from a base station,
information for indicating one or a plurality of values
indicating requirements related to spectrum emission
in a frequency band, and

information for requesting a report of a terminal capa-
bility;

supporting of all values indicating the requirements
related to the spectrum emission, in a case where the
report does not include information indicating whether
an operation of changed MPR (Maximum Power
Reduction) in the frequency band is supported; and

transmitting of the report to the base station.
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