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(57) According to the present invention, even when the ratio between uplink subframes and downlink subframes is
changed in each component carrier in TDD carrier aggregation, it is still possible to prevent a decrease in capacity. With
the radio communication method according to the present invention, a radio base station apparatus generates a downlink
control channel signal containing downlink control information including carrier indicator field information, and transmits
the downlink control channel signal to a user terminal, and the user terminal receives the downlink control channel signal,
and executes signal processing with respect to the downlink signal in accordance with the downlink control information.
In this case, the carrier indicator field information is information which associates a carrier index and the index of a
secondary cell subframe to be scheduled.
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Description

Technical Field

[0001] The present invention relates to a radio com-
munication system, a radio base station apparatus, a us-
er terminal and a radio communication method that are
applicable to a cellular system and so on.

Background Art

[0002] In a UMTS (Universal Mobile Telecommunica-
tions System) network, attempts are made to optimize
features of the system, which are based on W-CDMA
(Wideband Code Division Multiple Access), by adopting
HSDPA (High Speed Downlink Packet Access) and
HSUPA (High Speed Uplink Packet Access), for the pur-
poses of improving spectral efficiency and improving the
data rates. With this UMTS network, long-term evolution
(LTE) is under study for the purposes of further increasing
high-speed data rates, providing low delay, and so on
(non-patent literature 1).
[0003] In the third-generation system, a transmission
rate of maximum approximately 2 Mbps can be achieved
on the downlink by using a fixed band of approximately
5 MHz. Meanwhile, in the LTE system, it is possible to
achieve a transmission rate of about maximum 300 Mbps
on the downlink and about 75 Mbps on the uplink by using
a variable band which ranges from 1.4 MHz to 20 MHz.
Furthermore, with the UMTS network, successor sys-
tems of LTE are also under study for the purpose of
achieving further broadbandization and higher speed (for
example, LTE-Advanced ("LTE-A")). The system band
of the LTE-A system includes at least one component
carrier (cell), where the system band of the LTE system
is one unit. Widening the band by gathering a plurality of
component carriers like this is referred to as "carrier ag-
gregation."
[0004] In radio communication, as uplink and downlink
duplexing methods, there are frequency division duplex-
ing (FDD) to divide the uplink and the downlink by fre-
quency and time division duplexing (TDD) to divide the
uplink and the downlink by time. In release-10 LTE, when
carrier aggregation is executed in TDD, as shown in FIG.
1A, the ratio between uplink subframes and downlink
subframes (transmission time intervals: TTIs) is the same
in all component carriers. In release-11 LTE, considering
application of a heterogeneous network and so on, as
shown in FIG. 1B, changing the ratio between uplink sub-
frames and downlink subframes in each component car-
rier when carrier aggregation is executed in TDD, is under
study.
[0005] Meanwhile, when broadbandization is achieved
by increasing the number of component carriers (the
number of carrier aggregations) to use for communica-
tion between a radio base station apparatus and a user
terminal, as shown in FIG. 2, for example, it is possible
to multiplex and transmit downlink control information

(DCI 2) for a downlink shared channel to be transmitted
in a component carrier CC 2 (S-cell (Secondary-cell))
over a downlink control channel (PDCCH) of another
component carrier CC 1 (P-cell (Primary-cell)) (cross-
carrier scheduling). Here, in order to identify in relation-
ship to which component carrier (CC 1 or CC 2) the down-
link control information (DCI 2) provides downlink shared
channel information, a DCI configuration in which a car-
rier indicator (CI) is attached is adopted. The field to rep-
resent the carrier indicator (CI) is the CIF. That is to say,
when DCI for a shared data channel demodulation to be
multiplexed on the data field of a given component carrier
is multiplexed over the control channel field of another
component carrier, a CIF to represent the index of the
component carrier (carrier index) where the shared data
channel to be demodulated is multiplexed, is added to
the DCI.

Citation List

Non-Patent Literature

[0006] Non-Patent Literature 1: 3GPP, TR25.912
(V7.1.0), "Feasibility Study for Evolved UTRA and
UTRAN," Sept. 2006

Summary of Invention

Technical Problem

[0007] As shown in FIG. 1B, when, in TDD carrier ag-
gregation, the ratio between uplink subframes and down-
link subframes is changed in each component carrier,
cases might occur where, as shown in FIG. 3, the number
of downlink subframes in the P-cell becomes smaller than
the number of downlink subframes in the S-cell. If cross-
carrier scheduling is applied in this case, given that there
are relatively few P-cell downlink subframes, subframes
that are not scheduled by the PDCCH (Physical Downlink
Control Channel) of the P-cell are produced in the S-cell.
[0008] For example, referring to FIG. 3, the fourth and
fifth downlink subframes for the S-cell from the left and
the eighth uplink subframe for the S-cell from the left are
subframes that are not scheduled. The fourth and fifth
downlink S-cell subframes from the left are not scheduled
because the subframes of the P-cell corresponding to
these subframes are the uplink and therefore cross-car-
rier scheduling is not possible. Also, scheduling informa-
tion for an uplink subframe of the S-cell is reported in the
subframe of the P-cell that is four subframes earlier. How-
ever, the P-cell subframe that is four subframes earlier
and corresponds to the eighth uplink subframe of the S-
cell from the left is the uplink, and therefore scheduling
is not possible.
[0009] Here, the definitions of the subframes shown in
FIG. 3 will be given below. A common subframe ("C-
subframe") refers to a downlink or uplink subframe that
can be scheduled by the PDCCH in the present subframe
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or in a link subframe. A victim subframe ("V-subframe")
refers to a downlink or uplink subframe that cannot be
scheduled by the PDCCH in the present subframe or in
a link subframe. A super subframe ("S-subframe") refers
to a subframe that can schedule victim subframes.
[0010] In this way, if S-cell subframes cannot be sched-
uled, problems of capacity decrease may arise, including:
(1) the peak data rate decreases; (2) the freedom of
scheduling decreases; (3) the scheduling delay increas-
es; and (4) multi-user diversity cannot be optimized effi-
ciently, and so on.
[0011] The present invention has been made in view
of the above, and it is therefore an object of the present
invention to provide a radio communication system, a
radio base station apparatus, a user terminal and a radio
communication method, whereby, even when the ratio
between uplink subframes and downlink subframes is
changed in each component carrier in TDD carrier ag-
gregation, it is still possible to prevent a decrease in ca-
pacity.

Solution to Problem

[0012] A radio communication system according to the
present invention includes a radio base station apparatus
and a user terminal that performs radio communication
with the radio base station apparatus by time division
duplexing, and achieves broadbandization by carrier ag-
gregation, and, in this radio communication system, the
radio base station apparatus has a generating section
configured to generate a downlink control channel signal
containing downlink control information including carrier
indicator field information, and a transmission section
configured to transmit the downlink control channel signal
to the user terminal, and the user terminal has a receiving
section configured to receive the downlink control chan-
nel signal, and a signal processing section configured to
execute signal processing with respect to a downlink sig-
nal in accordance with the downlink control information,
and, in this radio communication system, the carrier in-
dicator field information is information that associates a
carrier index and an index of a subframe of a secondary
cell to be scheduled.
[0013] A radio base station apparatus according to the
present invention is a radio base station apparatus in a
radio communication system which includes the radio
base station apparatus and a user terminal that performs
radio communication with the radio base station appara-
tus by time division duplexing, and which achieves broad-
bandization by carrier aggregation, and this radio base
station apparatus has a generating section configured to
generate a downlink control channel signal containing
downlink control information including carrier indicator
field information, and a transmission section configured
to transmit the downlink control channel signal to the user
terminal, and, in this radio base station apparatus, the
carrier indicator field information is information that as-
sociates a carrier index and an index of a subframe of a

secondary cell to be scheduled.
[0014] A user terminal according to the present inven-
tion is a user terminal in a radio communication system
which includes a radio base station apparatus and the
user terminal that performs radio communication with the
radio base station apparatus by time division duplexing,
and which achieves broadbandization by carrier aggre-
gation, and this user terminal has a receiving section con-
figured to receive a downlink control channel signal con-
taining downlink control information including carrier in-
dicator field information, and a signal processing section
configured to execute signal processing with respect to
a downlink signal in accordance with the downlink control
information, and, in this user terminal, the carrier indicator
field information is information that associates a carrier
index and an index of a subframe of a secondary cell to
be scheduled.
[0015] A radio communication method according to the
present invention is a radio communication method in a
radio communication system which includes a radio base
station apparatus and a user terminal that performs radio
communication with the radio base station apparatus by
time division duplexing, and which achieves broadbandi-
zation by carrier aggregation, and this radio communica-
tion method includes the steps of, at the radio base sta-
tion apparatus, generating a downlink control channel
signal containing downlink control information including
carrier indicator field information, and transmitting the
downlink control channel signal to the user terminal; and,
and, at the user terminal, receiving the downlink control
channel signal, and executing signal processing with re-
spect to a downlink signal in accordance with the down-
link control information, and, in this radio communication
method, the carrier indicator field information is informa-
tion that associates a carrier index and an index of a
subframe of a secondary cell to be scheduled.

Advantageous Effects of Invention

[0016] With the present invention, even when the ratio
between uplink subframes and downlink subframes is
changed in each component carrier in TDD carrier ag-
gregation, it is still possible to prevent a decrease in ca-
pacity.

Brief Description of Drawings

[0017]

FIG. 1 provides diagrams to explain carrier aggre-
gation in TDD;
FIG. 2 is a diagram to explain cross-carrier sched-
uling;
FIG. 3 is a diagram to show a case where the ratio
between uplink subframes and downlink subframes
is changed in each component carrier in TDD carrier
aggregation;
FIG. 4 is a diagram to explain a case where one
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HARQ process is applied to scheduling information
for three victim subframes;
FIG. 5 provides diagrams to explain the content of
downlink control information;
FIG. 6 provides a diagram to show the relationship
between downlink control information and search
spaces, a diagram to show a table in which carrier
indices and subframe indices to schedule victim sub-
frames are associated with each other, and a dia-
gram to explain scheduling of an S-cell by a P-cell;
FIG. 7 provides a diagram to show the relationship
between downlink control information and search
spaces, a diagram to show a table in which carrier
indices and subframe indices to schedule victim sub-
frames are associated with each other, and a dia-
gram to explain scheduling of an S-cell by a P-cell;
FIG. 8 is a diagram to explain a system configuration
of a radio communication system;
FIG. 9 is a diagram to explain an overall configuration
of a radio base station apparatus;
FIG. 10 is a functional block diagram corresponding
to a baseband processing section of a radio base
station apparatus;
FIG. 11 is a diagram to explain an overall configura-
tion of a user terminal; and
FIG. 12 is a functional block diagram corresponding
to a baseband processing section of a user terminal.

Description of Embodiments

[0018] Now, an embodiment of the present invention
will be described below in detail with reference to the
accompanying drawings.
[0019] As described above, when the ratio between
uplink subframes and downlink subframes is changed in
each component carrier in TDD carrier aggregation, case
might occur where, as shown in FIG. 3, S-cell subframes
cannot be scheduled in the P-cell, if the number of down-
link subframes in the P-cell is smaller than the number
of downlink subframes in the S-cell.
[0020] In this case, scheduling victim subframes in the
S-cell in a super subframe (S-subframe) of the P-cell, as
shown in FIG. 4, is under study. With this method, one
victim subframe is scheduled using one PDCCH signal
in an S-subframe. In FIG. 4, victim subframes (subframe
#1 and subframe #4) of the S-cell are scheduled using
PDCCH signals of an S-subframe (subframe #1) of the
P-cell. In this case, a victim subframe (subframe #1) of
the S-cell is scheduled using one PDCCH signal of sub-
frame #1 of the P-cell, and a victim subframe (subframe
#4) of the S-cell is scheduled using another PDCCH sig-
nal of subframe #1 of the P-cell.
[0021] Similarly, downlink subframes (subframe #0
and subframe #3) of the S-cell are scheduled using PD-
CCH signals of a downlink subframe (subframe # 0) of
the P-cell. In this case, a downlink subframe (subframe
#0) of the S-cell is scheduled using one PDCCH signal
of downlink subframe #0 of the P-cell, and a downlink

subframe (subframe #3) of the S-cell is scheduled using
another PDCCH signal of downlink subframe #0 of the
P-cell.
[0022] In this case, for example, when victim sub-
frames (subframe #1 and subframe #4) of the S-cell are
scheduled using PDCCH signals of an S-subframe (sub-
frame #1) of the P-cell, it is necessary to report the victim
subframe numbers (subframe #1 and subframe #4)
which the S-subframe (subframe #1) of the P-cell can
schedule, to a user terminal. Similarly, when downlink
subframes (subframe #0 and subframe #3) of the S-cell
are scheduled using PDCCH signals of a downlink sub-
frame (subframe #0) of the P-cell, it is necessary to report
the downlink subframe numbers (subframe #0 and sub-
frame #3) which the downlink subframe (subframe #0)
of the P-cell can schedule, to a user terminal.
[0023] In this way, when subframe numbers which a
P-cell subframe can schedule is reported, for example,
as shown in FIG. 5B, it may be possible to attach sub-
frame indices (SIs) (index = 1 and index = 2 in FIG. 4) to
downlink control information (DCI), and report the sub-
frame numbers to a user terminal by those subframe in-
dices. However, when SIs are attached to DCI in this
way, the size of the DCI becomes different from that de-
fined in Release-10 LTE, shown in FIG. 5A, and therefore
backward compatibility cannot be achieved.
[0024] Consequently, the present inventors have fo-
cused on the CIF (carrier index field) of downlink control
information, and, upon finding out that information about
the indices of S-cell subframes scheduled by a P-cell
subframe can be dynamically reported to a user terminal,
by defining information of this CIF in information that as-
sociates carrier indices (CIs) and the indices of sub-
frames that are scheduled by an S-subframe with each
other, arrived at the present invention.
[0025] According to the present invention, it is possible
to dynamically report information about the indices of S-
cell subframes which can be scheduled by a P-cell sub-
frame to a user terminal, so that, even when the ratio
between uplink subframes and downlink subframes is
changed in each component carrier in TDD carrier ag-
gregation, it is still possible to prevent a decrease in ca-
pacity, and, furthermore, prevent the transmission rate
from decreasing and the retransmission time from be-
coming longer, and, consequently, improve the freedom
of scheduling.
[0026] In the present invention, carrier indicator field
(CIF) information is information which associates carrier
indices (CIs) and the indices of S-cell subframes to be
scheduled. This association will be described using FIG.
6 and FIG. 7. FIG. 6A and FIG. 7A are diagrams, each
showing the relationship between downlink control infor-
mation and search spaces, and FIG. 6B and FIG. 7B are
diagrams, each showing a table in which carrier indices
and the indices of S-cell subframes to be scheduled are
associated with each other, and FIG. 6C and FIG. 7C are
diagrams to explain scheduling of the S-cell by the P-cell.
[0027] In FIG. 6A, the PDCCH of one component car-
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rier (CC) (P-cell) is shown. In the case shown in FIG. 6A,
search spaces for a plurality of component carriers (of
the P-cell and the S-cell) are provided separately. In each
search space, downlink control information (DCI) is mul-
tiplexed. In FIG. 6A, from the left, a search space where
DCI for CC 1 is multiplexed, a search space where DCI
for CC 2 is multiplexed, and a search space where DCI
for CC 5 is multiplexed are arranged. Note that shown
here is a case where CC 1 and CC 2 have the same
bandwidth, the same transmission mode, and therefore
have the same DCI size, and where other CCs have var-
ying DCI sizes. Also, in the case shown in FIG. 6A, cross-
carrier scheduling is limited (limited to three CCs).
[0028] In the case shown in FIG. 6A, CC 1 and CC 2
have the same DCI size, so that the CIF for carrier iden-
tification requires one bit for CC 1 and CC 2. Consequent-
ly, two bits of the CIF, which is formed with three bits,
become redundancy bits. With the present invention,
these redundancy bits are assigned to the indices of S-
cell subframes to be scheduled. The table shown in FIG.
6B is a table in which the subframe indices in the search
space configuration shown in FIG. 6A are assigned bits.
As seen in FIG. 6B, the indices of subframes to be sched-
uled are associated with the CIF bits. That is to say, since
two CIF bits are associated with the indices of subframes
to be scheduled by means of the table of FIG. 6B, it is
possible to report four patterns of subframe indices with
respect to each of CC 1 and CC 2.
[0029] Consequently, as shown in FIG. 6C, it is possi-
ble to report four or fewer subframe indices when sched-
uling S-cell subframes (downlink subframes, victim sub-
frames) by a P-cell subframe (downlink subframe, S-sub-
frame). In FIG. 6C, in a downlink subframe (subframe
#5) of the P-cell (CI #1), three subframe indices are re-
ported in three PDCCH signals. To be more specific, as
shown in FIG. 6C, when the CIF "000" is reported in one
PDCCH, this means reporting index = 1, when the CIF
"001" is reported in one PDCCH, this means reporting
index = 2, and when the CIF "010" is reported in one
PDCCH, this means reporting index = 3. Similarly, in FIG.
6C, two subframe indices are reported in two PDCCH
signals, in an S-subframe (subframe #6) of the P-cell (CI
#1). To be more specific, as shown in FIG. 6C, when the
CIF "000" is reported in one PDCCH, this means report-
ing index = 1, and, when the CIF "001" is reported in one
PDCCH, this means reporting index = 2.
[0030] A subframe index (index = n) indicates an S-
cell subframe which a P-cell subframe can schedule. For
example, when victim subframes of the S-cell which an
S-subframe of the P-cell can schedule are subframes #0,
#3 and #4, these subframes #0, #3 and #4 correspond
to subframe indices #1, #2 and #3, respectively. That is
to say, when index = 1 is reported, this means that sub-
frame #0 is scheduled, when index = 2 is reported, this
means that subframe #3 is scheduled, and, when index
= 3 is reported, this means that subframe #4 is scheduled.
Consequently, by reporting subframe indices to a user
terminal in DCI, the user terminal is able to know which

subframes of the S-cell are scheduled. Note that infor-
mation about S-cell subframes which a P-cell subframe
can schedule (mapping information of P-cell subframes
and S-cell subframes) is reported from a radio base sta-
tion apparatus to a user terminal through higher layer
signaling (RRC signaling).
[0031] In the case shown in FIG. 7A, the search spaces
of CC 1, CC 2, CC 3, and CC 4 are shared, so that the
CIF for carrier identification requires two bits for CC 1,
CC 2, CC 3, and CC 4. Consequently, one bit of the CIF,
which is formed with three bits, becomes a redundancy
bit. With the present invention, this redundancy bit is as-
signed to the indices of S-cell subframes to be scheduled.
The table shown in FIG. 7B is a table in which the sub-
frame indices in the search space configuration shown
in FIG. 7A are assigned bits. As seen in FIG. 7B, the
indices of subframes to be scheduled are associated with
the CIF bits. That is to say, since one CIF bit is associated
with the indices of subframes to be scheduled by means
of the table of FIG. 7B, it is possible to report two patterns
of subframe indices with respect to each of CC 1, CC 2,
CC 3 and CC 4.
[0032] Consequently, as shown in FIG. 7C, it is possi-
ble to report two or fewer subframe indices when sched-
uling S-cell subframes (downlink subframes, victim sub-
frames) by a P-cell subframe (downlink subframe, S-sub-
frame). In FIG. 7C, two subframe indices are reported in
each of two PDCCH signals, in a downlink subframe (sub-
frame #5) of the P-cell (CI #1). To be more specific, as
shown in FIG. 7C, when the CIF "000" is reported in one
PDCCH, this means reporting index = 1, and when the
CIF "001" is reported in one PDCCH, this means report-
ing index = 2. Similarly, in FIG. 7C, two subframe indices
are reported in each of two PDCCH signals, in an S-
subframe (subframe #6) of the P-cell (CI #1). To be more
specific, as shown in FIG. 7C, when the CIF "000" is
reported in one PDCCH, this means reporting index = 1,
and, when the CIF "001" is reported in one PDCCH, this
means reporting index = 2.
[0033] A subframe index (index = n) indicates an S-
cell subframe which a P-cell subframe can schedule. For
example, when victim subframes of the S-cell which an
S-subframe of the P-cell can schedule are subframes #0
and #3, these subframes #0 and #3 correspond to sub-
frame indices #1 and #2, respectively. That is to say,
when index = 1 is reported, this means that subframe #0
is scheduled, when index = 2 is reported, this means that
subframe #3 is scheduled. Consequently, by reporting
subframe indices to a user terminal in DCI, the user ter-
minal is able to know which subframes of the S-cell are
scheduled. Note that information about S-cell subframes
which a P-cell subframe can schedule (mapping infor-
mation of P-cell subframes and S-cell subframes) is re-
ported from a radio base station apparatus to a user ter-
minal through higher layer signaling (RRC signaling).
[0034] With the present invention, it is equally possible
to provide a plurality of tables such as the ones shown
in FIG. 6B and FIG. 7B in a radio base station apparatus
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and use an adequate table depending on the mode of
cross-carrier scheduling. Note that the tables shown in
FIG. 6B and FIG. 7B are simply examples and these are
by no means limiting.
[0035] Now, a radio communication system according
to an embodiment of the present invention will be de-
scribed below in detail. FIG. 8 is a diagram to explain a
system configuration of a radio communication system
according to the present embodiment. Note that the radio
communication system shown in FIG. 8 is a system to
accommodate, for example, the LTE system or SUPER
3G. This radio communication system uses carrier ag-
gregation, which makes a plurality of fundamental fre-
quency blocks, in which the system band of the LTE sys-
tem is one unit, as one. Also, this radio communication
system may be referred to as "IMT-Advanced" or "4G."
[0036] As shown in FIG. 8, a radio communication sys-
tem 1 is configured to include a radio base station appa-
ratus 20, and a plurality of user terminals 101, 102 and
103 that communicate with this radio base station appa-
ratus 20. This radio communication system 1 allows radio
communication between the radio base station appara-
tus and the user terminals by time division duplexing, and
allows broadbandization by carrier aggregation. Also,
even when the radio communication system 1 adopts a
configuration in which there are fewer downlink sub-
frames in the P-cell than the downlink subframes in the
S-cell, victim subframes of the S-cell are scheduled in S-
subframes of the P-cell.
[0037] The radio base station apparatus 20 is connect-
ed with a higher station apparatus 30, and this higher
station apparatus 30 is connected with a core network
40. Also, radio base station apparatuses 20 are connect-
ed with each other by wire connection or by wireless con-
nection. The user terminals 101, 102 and 103 are able to
communicate with the radio base station apparatus 20
in a cell 50. Note that the higher station apparatus 30 is,
for example, an access gateway apparatus, a radio net-
work controller (RNC), a mobility management entity
(MME) and so on, but is by no means limited to these.
[0038] The user terminals 101, 102 and 103 include LTE
terminals and LTE-A terminals. Also, although the follow-
ing description will assume, for ease of explanation, that
the user terminals 101, 102 and 103 perform radio com-
munication with the radio base station apparatus 20,
more generally, user apparatuses (UE) to include both
user terminals and fixed terminal apparatuses may be
used as well.
[0039] As for radio access schemes, in the radio com-
munication system 1, OFDMA (Orthogonal Frequency
Division Multiple Access) is adopted on the downlink, and
SC-FDMA (Single-Carrier Frequency Division Multiple
Access) is adopted on the uplink, but the uplink radio
access scheme is by no means limited to this. OFDMA
is a multi-carrier transmission scheme to perform com-
munication by dividing a frequency band into a plurality
of narrow frequency bands (subcarriers) and mapping
data to each subcarrier. SC-FDMA is a single carrier

transmission scheme to reduce interference between ter-
minals by dividing, per terminal, the system band into
bands formed with one or continuous resource blocks,
and allowing a plurality of terminals to use mutually dif-
ferent bands.
[0040] Downlink communication channels include a
PDSCH, which is a downlink data channel used by the
user terminals 101, 102 and 103 on a shared basis, and
downlink L1/L2 control channels (PDCCH, PCFICH,
PHICH). Transmission data and higher control informa-
tion are transmitted by the PDSCH. Scheduling informa-
tion for the PDSCH and the PUSCH and so on are trans-
mitted by the PDCCH. The number of OFDM symbols to
use for the PDCCH is transmitted by the PCFICH (Phys-
ical Control Format Indicator Channel). HARQ
ACK/NACK for the PUSCH are transmitted by the PHICH
(Physical Hybrid-ARQ Indicator Channel).
[0041] Uplink communication channels include a
PUSCH (Physical Uplink Shared Channel), which is an
uplink data channel used by each user terminal on a
shared basis, and a PUCCH (Physical Uplink Control
Channel), which is an uplink control channel. Transmis-
sion data and higher control information are transmitted
by means of this PUSCH. Also, by means of the PUCCH,
downlink received quality information (CQI), ACK/NACK
and so on are transmitted.
[0042] An overall configuration of a radio base station
apparatus according to the present embodiment will be
described with reference to FIG. 9. A base station appa-
ratus 20 has a transmitting/receiving antenna 201, an
amplifying section 202, a transmitting/receiving section
(reporting section) 203, a baseband signal processing
section 204, a call processing section 205, and a trans-
mission path interface 206. Transmission data to be
transmitted from the radio base station apparatus 20 to
a user terminal on the downlink is input from the higher
station apparatus 30, into the baseband signal process-
ing section 204, via the transmission path interface 206.
[0043] In the baseband signal processing section 204,
a signal of the downlink data channel is subjected to a
PDCP layer process, division and coupling of transmis-
sion data, RLC (Radio Link Control) layer transmission
processes such as an RLC retransmission control trans-
mission process, MAC (Medium Access Control) retrans-
mission control, including, for example, an HARQ trans-
mission process, scheduling, transport format selection,
channel coding, an inverse fast Fourier transform (IFFT)
process, and a precoding process. Furthermore, a signal
of a physical downlink control channel, which is a down-
link control channel, is also subjected to transmission
processes such as channel coding and an inverse fast
Fourier transform.
[0044] The baseband signal processing section 204
reports control information for allowing the user terminals
10 to perform radio communication with the radio base
station apparatus 20, to each user terminal 10 connected
to the same cell, through a broadcast channel. The in-
formation for allowing communication in the cell includes,
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for example, the uplink or downlink system bandwidth,
root sequence identification information (root sequence
index) for generating random access preamble signals
in the PRACH (Physical Random Access Channel), and
so on.
[0045] The transmitting/receiving section 203 converts
a baseband signal that is output from the baseband signal
processing section 204 into a radio frequency band. The
amplifying section 202 amplifies the radio frequency sig-
nal having been subjected to frequency conversion, and
outputs the result to the transmitting/receiving antenna
201. Note that the transmitting/receiving section 203 con-
stitutes a transmitting means to transmit downlink signals
including the PDCCH signal, to the user terminals.
[0046] Meanwhile, as for signals to be transmitted from
the user terminals 10 to the radio base station apparatus
20 on the uplink, a radio frequency signal received by
the transmitting/receiving antenna 201 is amplified in the
amplifying section 202, converted into a baseband signal
through frequency conversion in the transmitting/receiv-
ing section 203, and input in the baseband signal
processing section 204.
[0047] The baseband signal processing section 204
performs an FFT (Fast Fourier Transform) process, an
IDFT (Inverse Discrete Fourier Transform) process, error
correction decoding, a MAC retransmission control re-
ceiving process, and RLC layer and PDCP layer receiv-
ing processes, of the transmission data that is included
in the baseband signal received on the uplink. The de-
coded signal is transferred to the higher station apparatus
30 through the transmission path interface 206.
[0048] The call processing section 205 performs call
processes such as setting up and releasing communica-
tion channels, manages the state of the radio base station
apparatus 20 and manages the radio resources.
[0049] FIG. 10 is a block diagram showing a configu-
ration of a baseband signal processing section in the ra-
dio base station apparatus shown in FIG. 9. The base-
band signal processing section 204 in FIG. 10 primarily
shows the function blocks of a transmission processing
section. FIG. 10 illustrates an example of a base station
configuration which can support maximum M (CC #1 to
CC #M) component carriers. Transmission data for user
terminals 10 under the radio base station apparatus 20
is transferred from the higher station apparatus 30 to the
radio base station apparatus 20.
[0050] Control information generating sections 300
generate higher control signals for higher layer signaling
(for example, RRC signaling), on a per user basis. Data
generating sections 301 output transmission data trans-
ferred from the higher station apparatus 30 as user data,
separately, on a per user basis.
[0051] Component carrier selection sections 302 se-
lect component carriers to be used for radio communi-
cation with the user terminals 10, on a per user basis. As
described above, an addition/removal of component car-
riers is reported from the radio base station apparatus
20 to the user terminals 10 through RRC signaling, and

complete messages are received from the user terminals
10. Upon receipt of these complete messages, the allo-
cation (addition/removal) of component carriers with
those users is fixed, and the fixed component carrier al-
location is set in the component carrier selection sections
302 as component carrier allocation information. In ac-
cordance with the component carrier allocation informa-
tion that is set in the component carrier selection sections
302 on a per user basis, higher control signals and trans-
mission data are allocated to channel coding sections
303 of the applicable component carriers. Component
carriers are allocated so that an anchor carrier is included
in the component carriers selected by the component
carrier selection sections 302.
[0052] The scheduling section 310 controls the alloca-
tion of component carriers to the user terminals 10 under
control, according to the overall communication quality
of the system band. The scheduling section 310 deter-
mines the addition/removal of component carriers to al-
locate to communication with the user terminals 10. The
decision result related to the addition/removal of compo-
nent carriers is reported to the control information gen-
erating sections 300.
[0053] The scheduling section 310 controls the re-
source allocation in component carriers CC #1 to CC #M.
An LTE terminal user and an LTE-A terminal user are
scheduled separately. The scheduling section 310 re-
ceives as input transmission data and retransmission
commands from the higher station apparatus 30, and al-
so receives as input channel estimation values and re-
source block CQIs from the receiving section having
measured uplink received signals. The scheduling sec-
tion 310 schedules uplink and downlink control signals
and uplink and downlink shared channel signals, with
reference to the retransmission commands input from
the higher station apparatus 30, the channel estimation
values and the CQIs. A propagation path in mobile com-
munication varies differently per frequency, due to fre-
quency selective fading. So, the scheduling section 310
allocates resource blocks of good communication quality
to each user terminal 10, on a per subframe basis, when
user data is transmitted to the user terminals 10 (which
is referred to as "adaptive frequency scheduling"). In
adaptive frequency scheduling, a user terminal 10 of
good propagation path quality is selected for each re-
source block and assigned. Consequently, the schedul-
ing section 310 allocates resource blocks, using the CQI
of each resource block, fed back from each user terminal
10. Also, MCS (coding rate and modulation scheme) that
fulfills a required block error rate with the allocated re-
source blocks is determined. Parameters to fulfill the
MCS (coding rate and modulation scheme) determined
by the scheduling section 310 are set in channel coding
sections 303, 308 and 312, and in modulation sections
304, 309 and 313. The scheduling section 310 schedules
S-subframes, C-subframes, and V-subframes, on a per
CC basis.
[0054] The baseband signal processing section 204
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has channel coding sections 303, modulation sections
304, and mapping sections 305, to match the maximum
number of users to be multiplexed in one component car-
rier, N. The channel coding sections 303 perform channel
coding of the downlink shared data channel (PDSCH),
which is formed with user data (including part of higher
control signals) output from the data generating sections
301, on a per user basis. The modulation sections 304
modulate the user data having been subjected to channel
coding, on a per user basis. The mapping sections 305
map the modulated user data to radio resources.
[0055] Also, the baseband signal processing section
204 has downlink control information generating sections
306 that generate downlink shared data channel control
information, which is user-specific downlink control infor-
mation, and a downlink shared channel control informa-
tion generating section 307 that generates downlink
shared control channel control information, which is user-
common downlink control information.
[0056] The downlink control information generating
sections 306 generate downlink control information (DCI)
from resource allocation information, MCS information,
HARQ information, PUCCH transmission power control
commands and so on, which are determined on a per
user basis. The downlink control information generating
sections 306 generate DCI, which includes a CIF asso-
ciating CIs and the indices of S-cell subframes to be
scheduled. To be more specific, the downlink control in-
formation generating sections 306 have a table such as
the ones shown in FIG. 6 and FIG. 7, and determine a
CIF with respect to a P-cell subframe, from information
about CIs and the indices of S-cell subframes to be
scheduled, and generate DCI including this CIF. For ex-
ample, when a search space is shared between CC 1
and CC 2, if CI is #2 and the index of S-cell subframes
to be scheduled is index = 1, CIF = "100" is determined
with reference to the table shown in FIG. 6B, and DCI to
include this CIF is generated. Also, the downlink control
information generating sections 306 generates DCI in-
cluding CIs, with respect to C-subframes. Then, downlink
control channel signals (PDCCH signals) having DCI
generated in this way are generated. Also, if necessary
(for example, in the event of a configuration in which there
are fewer downlink subframes in the P-cell than the down-
link subframes in the S-cell), in one PDCCH signal, in-
formation about the S-cell subframes to be scheduled is
included. Note that information about S-cell subframes
which a P-cell subframe can schedule (mapping infor-
mation of P-cell subframes and S-cell subframes) is re-
ported to the user terminals through higher layer signal-
ing (RRC signaling).
[0057] The baseband signal processing section 204
has channel coding sections 308 and modulation sec-
tions 309 to match the maximum number of users to be
multiplexed in one component carrier, N. The channel
coding sections 308 perform channel coding of the con-
trol information generated in the downlink control infor-
mation generating sections 306 and downlink shared

channel control information generating section 307, on
a per user basis. The modulation sections 309 modulate
the downlink control information after channel coding.
[0058] Also, the baseband signal processing section
204 has uplink control information generating sections
311 that generate uplink shared data channel control in-
formation, which is control information for controlling the
uplink shared data channel (PUSCH), on a per user ba-
sis, channel coding sections 312 that perform channel
coding of the generated uplink shared data channel con-
trol information on a per user basis, and modulation sec-
tions 313 that modulate the uplink shared data channel
control information having been subjected to channel
coding, on a per user basis.
[0059] The control information that is modulated on a
per user basis in the above modulation sections 309 and
313 is multiplexed in a control channel multiplexing sec-
tion 314, and furthermore interleaved in an interleaving
section 315. The control signal that is output from the
interleaving section 315 and the user data that is output
from the mapping sections 305 are input in an IFFT sec-
tion 316 as downlink channel signals. The IFFT section
316 converts the downlink channel signals from frequen-
cy domain signals into a time sequence signal by per-
forming an inverse fast Fourier transform. A cyclic prefix
(CP) insertion section 317 inserts cyclic prefixes in the
time sequence signal of the downlink channel signals.
Note that a cyclic prefix functions as a guard interval for
cancelling the differences in multipath propagation delay.
Transmission data, to which cyclic prefixes have been
added, is transmitted to the transmitting/receiving sec-
tions 203.
[0060] Next, an overall configuration of a user terminal
according to the present embodiment will be described
with reference to FIG. 11. The user terminal 101, 102,
and 103 have the same configuration and therefore will
be described simply as "user terminal 10." An LTE ter-
minal and an LTE-A terminal have the same hardware
configurations in principle parts, and therefore will be de-
scribed indiscriminately. The user terminal 10 has a
transmitting/receiving antenna 101, an amplifying sec-
tion 102, a transmitting/receiving section (receiving sec-
tion) 103, a baseband signal processing section 104, and
an application section 105.
[0061] As for downlink data, a radio frequency signal
that is received in the transmitting/receiving antenna 101
is amplified in the amplifying section 102, and subjected
to frequency conversion and converted into a baseband
signal in the transmitting/receiving section 103. This
baseband signal is subjected to receiving processes
such as an FFT process, error correction decoding and
retransmission control, in the baseband signal process-
ing section 104. In this downlink data, downlink transmis-
sion data is transferred to the application section 105.
The application section 105 performs processes related
to higher layers above the physical layer and the MAC
layer. Also, in the downlink data, broadcast information
is also transferred to the application section 105.
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[0062] Meanwhile, uplink transmission data is input
from the application section 105 into the baseband signal
processing section 104. The baseband signal processing
section 104 performs a mapping process, a retransmis-
sion control (HARQ) transmission process, channel cod-
ing, a DFT (Discrete Fourier Transform) process, and an
IFFT process. The baseband signal that is output from
the baseband signal processing section 104 is converted
into a radio frequency band in the transmitting/receiving
section 103. After that, the radio frequency signal having
been subjected to frequency conversion is amplified in
the amplifying section 102, and transmitted from the
transmitting/receiving antenna 101. Note that the trans-
mitting/receiving section 103 constitutes a receiving
means to receive downlink control channel signals.
[0063] FIG. 12 is a block diagram to show a configu-
ration of a baseband signal processing section 104 in the
user terminal 10 shown in FIG. 11, and shows the function
blocks of an LTE-A terminal which supports LTE-A. First,
the downlink configuration of the user terminal 10 will be
described. The baseband signal processing section 104
is a signal processing section that executes signal
processing with respect to downlink signals according to
downlink control information.
[0064] A downlink signal that is received as received
data from the radio base station apparatus 20 has the
CPs removed in a CP removing section 401. The down-
link signal, from which the CPs have been removed, is
input in an FFT section 402. The FFT section 402 per-
forms a fast Fourier transform (FFT) on the downlink sig-
nal, converts the time domain signal into a frequency
domain signal and inputs this signal in a demapping sec-
tion 403. The demapping section 403 demaps the down-
link signal, and extracts, from the downlink signal, multi-
plex control information in which a plurality of pieces of
control information are multiplexed, user data and higher
control signals. Note that the demapping process by the
demapping section 403 is performed based on higher
control signals that are input from the application section
105. The multiplex control information output from the
demapping section 403 is deinterleaved in a deinterleav-
ing section 404.
[0065] Also, the baseband signal processing section
104 has a control information demodulation section 405
that demodulates control information, a data demodula-
tion section 406 that demodulates downlink shared data,
and a channel estimation section 407. The control infor-
mation demodulation section 405 includes a shared con-
trol channel control information demodulation section
405a that demodulates downlink shared control channel
control information from the multiplex control information,
an uplink shared data channel control information de-
modulation section 405b that demodulates uplink shared
data channel control information from the multiplex con-
trol information, and a downlink shared data channel con-
trol information demodulation section 405c that demod-
ulates downlink shared data channel control information
from the multiplex control information. The data demod-

ulation section 406 includes a downlink shared data de-
modulation section 406a that demodulates user data and
higher control signals, and a downlink shared channel
data demodulation section 406b that demodulates down-
link shared channel data.
[0066] The shared control channel control information
demodulation section 405a extracts shared control chan-
nel control information, which is control information that
is common between users, by, for example, performing
a blind decoding process, a demodulation process, and
a channel decoding process of the common search
space in the multiplex control information (PDCCH). The
shared control channel control information, including
downlink channel quality information (CQI), is input in a
mapping section 115, which will be described later, and
is mapped as part of transmission data for the radio base
station apparatus 20.
[0067] The shared control channel control information
demodulation section 405a extracts the CI and the index
of a subframe to be scheduled, from the CIF included in
the DCI. To be more specific, the shared control channel
control information demodulation section 405a has a ta-
ble such as the ones shown in FIG. 6 and FIG. 7, and,
with reference to this table, extracts the CI and the index
of a subframe to be scheduled from the CIF included in
the DCI. For example, when a search space is shared
between CC 1 and CC 2 and CIF = "110," the shared
control channel control information demodulation section
405a determines that the CI is #2 and the index of the
subframe to be scheduled is index = 1, with reference to
the table shown in FIG. 6B. Information about the CI and
the index of the subframe to be scheduled, found in this
way, is sent to the downlink shared data channel control
information demodulation section 405c, and used in the
receiving process of the PDSCH signal.
[0068] The uplink shared data channel control infor-
mation demodulation section 405b extracts uplink shared
data channel control information, which is user-specific
uplink control information, by, for example, performing a
blind decoding process, a demodulation process, and a
channel decoding process of the user-specific search
spaces in the multiplex control information (PDCCH). The
uplink shared data channel control information is used
to control the uplink shared data channel (PUSCH), and
is input in the downlink shared channel data demodula-
tion section 406b. Also, the uplink shared data channel
control information demodulation section 405b extracts
the CI from the DCI, with respect to a C-subframe. This
CI is used in the process for transmitting the PUSCH
signal.
[0069] The downlink shared data channel control in-
formation demodulation section 405c extracts downlink
shared data channel control information, which is user-
specific downlink control information, by, for example,
performing a blind decoding process, a demodulation
process, and a channel decoding process of the user-
specific search spaces in the multiplex control informa-
tion (PDCCH). The downlink shared data channel control
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information is used to control the downlink shared data
channel (PDSCH), and is input in the downlink shared
data demodulation section 406. Also, the downlink
shared data channel control information demodulation
section 405c performs receiving processes of the PD-
SCH signal, based on information about the CI and the
index of the subframe to be scheduled. At this time, since
information about S-cell subframes which a P-cell sub-
frame can schedule (mapping information of P-cell sub-
frames and S-cell subframes) is reported in advance from
the radio base station apparatus through higher layer sig-
naling, it is possible to identify the S-cell subframes (sub-
frame numbers) to be scheduled in the P-cell.
[0070] Also, the downlink shared data channel control
information demodulation section 405c performs the
blind decoding process of the user-specific search spac-
es, based on information related to the PDCCH and the
PDSCH which is included in the higher control signals
demodulated in the downlink shared data demodulation
section 406a.
[0071] The downlink shared data demodulation sec-
tion 406a acquires the user data, higher control informa-
tion and so on, based on the downlink shared data chan-
nel control information received as input from the down-
link shared data channel control information demodula-
tion section 405c. The higher control information is output
to a channel estimation section 407. The downlink shared
channel data demodulation section 406bc demodulates
downlink shared channel data based on the uplink shared
data channel control information that is input from uplink
shared data channel control information demodulation
section 405b.
[0072] The channel estimation section 407 performs
channel estimation using a common reference signal.
The estimated channel variation is output to the shared
control channel control information demodulation section
405a, the uplink shared data channel control information
demodulation section 405b, the downlink shared data
channel control information demodulation section 405c
and the downlink shared data demodulation section
406a. These demodulation sections demodulate down-
link signals using the estimated channel variation and
demodulation reference signals.
[0073] The baseband signal processing section 104
has, as function blocks of the transmission processing
system, a data generating section 411, a channel coding
section 412, a modulation section 413, a DFT section
414, a mapping section 415, an IFFT section 416, and a
CP insertion section 417. The data generating section
411 generates transmission data from bit data that is re-
ceived as input from the application section 105. The
channel coding section 412 applies channel coding
processing such as error correction to the transmission
data, and the modulation section 413 modulates the
transmission data after channel coding by QPSK and so
on. The DFT section 414 performs a discrete Fourier
transform on the modulated transmission data. The map-
ping section 415 maps the frequency components of the

data symbol after the DFT to subcarrier positions desig-
nated by the radio base station apparatus. That is to say,
the mapping section 415 inputs the frequency compo-
nents of the data symbol in subcarrier positions in the
IFFT section 416 having a bandwidth to match the system
band, and sets 0 for other frequency components. The
IFFT section 416 converts input data matching the sys-
tem band into time sequence data by performing an in-
verse fast Fourier transform, and the CP insertion section
417 inserts cyclic prefixes in the time sequence data per
data division.
[0074] In the radio communication system having the
above configuration, the downlink control information
generating sections 306 in the radio base station appa-
ratus generate DCI, which includes a CIF associating CIs
and the indices of subframes to be scheduled. For ex-
ample, with respect to an S-subframe, a CIF is deter-
mined from the information about CIs and the indices of
subframes to be scheduled, and DCI to include that CIF
is generated. For example, when a common search
space is set for a number of CCs, with reference to the
table shown in FIG. 6B or FIG. 7B, a CIF to associate a
CI and the index of a subframe to be scheduled is deter-
mined, and DCI to include that CIF is generated. For ex-
ample, when a search space is shared between CC 1
and CC 2, the CI is #2, and the index of a subframe to
be scheduled is index = 1, CIF = "100" is determined with
reference to the table shown in FIG. 6B, and DCI to in-
clude this CIF is generated. In this way, S-cell subframes
(downlink subframes, victim subframes) are scheduled.
The radio base station apparatus generates PDCCH sig-
nals having DCI generated in this way, and transmits the
PDCCH signals to the user terminals.
[0075] The shared control channel control information
demodulation section 405a of a user terminal extracts
the CI and the index of the subframe to be scheduled,
from the CIF included in the DCI. For example, when a
common search space is set for a number of CCs, the
shared control channel control information demodulation
section 405a extracts the CI and the index indices of the
subframe to be scheduled from the CIF, with reference
to the table shown in FIG. 6B or FIG. 7B. When a search
space is shared between CC 1 and CC 2, and CIF =
"100," assume that the CI is #2 and the index of the sub-
frame to be scheduled is index = 1, according to the table
shown in FIG. 6B. At this time, information about S-cell
subframes which a P-cell subframe can schedule (map-
ping information of P-cell subframes and S-cell sub-
frames) is reported in advance from the radio base station
apparatus through higher layer signaling. Consequently,
the user terminal is able to identify the S-cell subframe
(subframe number) to be scheduled in the P-cell. Using
information about the CI and the index of the subframes
to be scheduled found out in this way (in addition, infor-
mation about S-cell subframes which a P-cell subframe
can schedule), the downlink shared data channel control
information demodulation section 405c performs the re-
ceiving process of the PDSCH signal.
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[0076] With this control method, information that asso-
ciates CIs and the indices of subframes to be scheduled
is included in the CIF, so that it is possible to dynamically
report the indices of subframes to be scheduled to user
terminals. In this way, since information about the indices
of S-cell subframes to be scheduled in a P-cell subframe
can be dynamically reported to user terminals, even
when the ratio between uplink subframes and downlink
subframes is changed in each component carrier in TDD
carrier aggregation, it is still possible to prevent a de-
crease in capacity.
[0077] Now, although the present invention has been
described in detail with reference to the above embodi-
ment, it should be obvious to a person skilled in the art
that the present invention is by no means limited to the
embodiment described herein. The present invention can
be implemented with various corrections and in various
modifications, without departing from the spirit and scope
of the present invention defined by the recitations of the
claims. Consequently, the descriptions herein are pro-
vided only for the purpose of explaining examples, and
should by no means be construed to limit the present
invention in any way.
[0078] The disclosure of Japanese Patent Application
No. 2011-245866, filed on November 9, 2011, including
the specification, drawings, and abstract, is incorporated
herein by reference in its entirety.

Claims

1. A radio communication system, which includes a ra-
dio base station apparatus and a user terminal that
performs radio communication with the radio base
station apparatus by time division duplexing, and
which achieves broadbandization by carrier aggre-
gation, wherein:

the radio base station apparatus comprises:

a generating section configured to generate
a downlink control channel signal contain-
ing downlink control information including
carrier indicator field information; and a
transmission section configured to transmit
the downlink control channel signal to the
user terminal; and

the user terminal comprises:

a receiving section configured to receive the
downlink control channel signal; and a sig-
nal processing section configured to exe-
cute signal processing with respect to a
downlink signal in accordance with the
downlink control information,

wherein the carrier indicator field information is

information that associates a carrier index and
an index of a subframe of a secondary cell to be
scheduled.

2. The radio communication system according to claim
1, wherein, when a configuration in which there are
fewer downlink subframes in a primary cell than
downlink subframes in the secondary cell is used, a
subframe of the secondary cell is scheduled in a spe-
cial subframe of the primary cell.

3. The radio communication system according to one
of claim 1 and claim 2, wherein the radio base station
apparatus reports mapping information of a sub-
frame of the primary cell and a subframe of the sec-
ondary cell to the user terminal through higher layer
signaling.

4. A radio base station apparatus in a radio communi-
cation system which includes the radio base station
apparatus and a user terminal that performs radio
communication with the radio base station apparatus
by time division duplexing, and which achieves
broadbandization by carrier aggregation, the radio
base station apparatus comprising:

a generating section configured to generate a
downlink control channel signal containing
downlink control information including carrier in-
dicator field information; and a transmission sec-
tion configured to transmit the downlink control
channel signal to the user terminal,
wherein the carrier indicator field information is
information that associates a carrier index and
an index of a subframe of a secondary cell to be
scheduled.

5. The radio base station apparatus according to claim
4, wherein, when a configuration in which there are
fewer downlink subframes in a primary cell than
downlink subframes in the secondary cell is used, a
subframe of the secondary cell is scheduled in a spe-
cial subframe of the primary cell.

6. The radio base station apparatus according to one
of claim 4 and claim 5, wherein mapping information
of a subframe of the primary cell and a subframe of
the secondary cell is reported to the user terminal
through higher layer signaling.

7. A user terminal in a radio communication system
which includes a radio base station apparatus and
the user terminal that performs radio communication
with the radio base station apparatus by time division
duplexing, and which achieves broadbandization by
carrier aggregation, the user terminal comprising:

a receiving section configured to receive a

19 20 



EP 2 779 735 A1

13

5

10

15

20

25

30

35

40

45

50

55

downlink control channel signal containing
downlink control information including carrier in-
dicator field information; and
a signal processing section configured to exe-
cute signal processing with respect to a downlink
signal in accordance with the downlink control
information,
wherein the carrier indicator field information is
information that associates a carrier index and
an index of a subframe of a secondary cell to be
scheduled.

8. A radio communication method in a radio communi-
cation system which includes a radio base station
apparatus and a user terminal that performs radio
communication with the radio base station apparatus
by time division duplexing, and which achieves
broadbandization by carrier aggregation, the radio
communication method comprising the steps of:

at the radio base station apparatus:

generating a downlink control channel sig-
nal containing downlink control information
including carrier indicator field information;
and transmitting the downlink control chan-
nel signal to the user terminal; and
at the user terminal:

receiving the downlink control channel signal;
and executing signal processing with respect to
a downlink signal in accordance with the down-
link control information,
wherein the carrier indicator field information is
information that associates a carrier index and
an index of a subframe of a secondary cell to be
scheduled.

9. The radio communication method according to claim
8, wherein, when a configuration in which there are
fewer downlink subframes in a primary cell than
downlink subframes in the secondary cell is used, a
subframe of the secondary cell is scheduled in a spe-
cial subframe of the primary cell.

10. The radio communication method according to one
of claim 8 and claim 9, wherein the radio base station
apparatus reports mapping information of a sub-
frame of the primary cell and a subframe of the sec-
ondary cell to the user terminal through higher layer
signaling.
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