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(57) Abstract: Disclosed are a mobile terminal
device and wireless base station device for var-
lous mobile communication systems where
multiple mobile communication systems are
mixed together. The mobile terminal device is
the mobile terminal device of a wireless com-
munication system that sends and receives with
a component carrier with a relatively narrow
system bandwidth, and with uplinks and down-
links assigned to a relatively broad system
bandwidth constituted by grouping a plurality
of component carriers, wherein the mobile ter-
minal device 1is characterized by being
equipped  with  encoders/data-modulators
(101a-101IN) that encode and data-modulate
upstream control signals that include report
data of mndividual component carriers assigned
to the downlink, and mapping units
(102a-102N) that map the encoded/data-modu-
lated control signals to upstream communica-
tion channels.
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DESCRIPTION

EFFICIENT UPLINK REPORTING

IN

S CARRIER AGGREGATION SYSTEMS

Technical Field

[0001]

The present 1invention relates to a mobille terminal apparatus and

10 radio base station apparatus 1n next—-generation mobile

communication systems.

Background Art

[0002 ]

15 In UMTS (Universal Mobile Telecommunications System) networks,

for the purpose of improving spectral efficiency and further
improving data rates, by adopting HSDPA (High Speed Downlink

Packet Access) and HSUPA (High Speed Uplink Packet Access), 1t

is performed exploiting maximum features of the system based on

20 W-CDMA (Wideband Code Division Multiple Access). For the UMTS

network, for the purpose of further l1ncreasing high-speed data

rates, providing low delay and the 1ike, Long Term Evolution (LTE)

hasbeendiscussed (Non-patent Document1l). InLTE, asamultiliplex

system, OFDMA (Orthogonal Frequency Division Multiple Access)

25 different from W-CDMA 1s used in downlink, and SC-FDMA (Single

PCT/JP2009/066340
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Carrier Frequency Division Multiple Access) 1s used 1in uplink.
[0003]

In the 3G system, a fixed band of 5 MHz is substantially used,
and it is possible to achieve transmission rates of approximately
maximum 2 Mbps in downlink. Meanwhile, in the LTE system, using
variable bands ranging from 1.4 MHz to 20 MHz, it 1s possible
to achieve transmission rates of maximum 300 Mbps in downlink
and about 75 Mbps in uplink. Further, in the UMTS network, for
the purpose of further increasing the wide-band and high speed,
successor systems to LTE have been discussed (for example, LTE
Advancement (LTE-A)). Accordingly, inthe future, it 1is expected
that a plurality of these mobile communication systems will
coexist, andconfigurations (radiobase stationapparatus, mobile
terminal apparatus, etc.) capable of supporting a plurality of

these systems are considered necessary.

Citation List
Non-patent Liliterature

[0004]
[Non-patent Document 1]

3GPP, TR25. 912 (V7.1.0), “Feasibility study for Evolved UTRA

and UTRAN”, Sep. 2006

Summary of Invention

Technical Problem

PCT/JP2009/066340
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[0005]

The present invention was made in view of the respect, and it
isanobject of the inventiontoprovideamobile terminal apparatus
and radio base station apparatus supporting each of a plurality

5 of mobile communication systems when the plurality of mobile

communication systems coexists.

Solution to Problem
[0006]

10 A mobile terminal apparatus of the invention is a mobile terminal
apparatus in a radio communication system for performing
transmission and reception in uplink and downlink each assigned
to a relatively wide system band obtained by aggregating a
plurality of component carriers each of which i1s a relatively

15 narrow system band, and is characterized by having coding and
data modulation means for performing coding and data modulation
on an uplink control signal including report information of each
component carrier assigned to downlink, and mapplng means for
mapping the control signal subjected to coding and data modulation

20 to an uplink communication channel.

[0007]

A radio base station apparatus of the invention i1s a radio base
station apparatus in a radio communication system for performing
transmission and reception in uplink and downlink each assigned

25 to a relatively wide system band obtained by aggregating a

PCT/JP200S5/066240
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plurality of component carriers each of which is a relatively
narrow system band, and is characterized by having control signal
extracting means for extracting a downlink control signal
including report information of each component carrier assigned
5 to downlink, and data demodulation and decoding means for

performingdatademodulationanddecodingontheextractedcontrol

signal.

Technical Advantage of the Invention

10 [0008]

In the invention, in a radio communication system for performing
transmission and reception in uplink and downlink each assigned
to a relatively wide system band obtained by aggregating a
plurality of component carriers each of which 1s a relatively
15 narrow system band, an uplink control signal including report
information of each component carrier assigned to downlink 1s
transmitted using a control channel for the relatively narrow
system band, or a control channel or a common channel for the
relatively wide system band, and therefore, even when a plurality
20 of mobile communication systems coexists, it is possible to
efficiently transmit the report information such as the CQIT

(Channel Quality Indicator) and ACK/NACK corresponding to each

of the mobile communication systems.

25 Brief Description of Drawings

PCT/JP200S5/066340
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[0009]

FIG. 1 is a diagram to explain system bands 1in the LTE system;
FIG. 2 is a diagram to explain asymmetry of frequency bands 1in
downlink and uplink;

FIG. 3 is a diagram to explain pair band assignment in the LTE-A
system;

FIG. 4 is a diagram illustrating a configuration of part of a
mobile terminal apparatus according to an Embodiment of the
invention;

FIG. 5 is a diagram illustrating a configuration of part of a
radio base station apparatus according to the Embodiment of the
invention;

FIG. 6 is a diagram illustrating a configuration of part of the
mobile terminal apparatus according to the Embodiment of the
invention;

FIG. 7 1is a diagram 1llustrating a configuration of part of the
radio base station apparatus according to the Embodiment of the

invention; and

FIG. 8 is a diagram showing an example of format of an uplink

transmission signal in the LTE-A system.

Description of Embodiments

[0010]

FIG. 1 is a diagram to explain a frequency usage state when mobile

communications are performed in downlink. An example as shown

PCT/JP2009/066340
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1in FIG. 1 i1ndicates the frequency usage state 1n the case of
coexlistenceof anLTE-Asystemthat isafirst mobile communication
system having a first system band that 1s relatively wide, and
an LTE system that 1s a second mobile communication system having
a second system band that 1s relatively narrow. In the LTE-A
system, for example, wireless communications are performed in
a varliable system bandwidth of 100 MHz or less, and in the LTE
system, wireless communications areperformedinavariable system
bandwidth of 20 MHz or less. The system band of the LTE-A system
1s at least one basic frequency region (component carrier: CC)
with the systemband of the LTE systemasaunit. Thus integrating
aplurality of base frequency‘ bands to broaden the band 1s referred
to as Carrier Aggregation.

[0011]

For example, 1n FIG. 1, the system band of the LTE-A system 1s
a system band (20 MHzx5=100MHz) containing bands of five component
carriers with the system band (base band: 20 MHz) of the LTE system
as a single component carrier. In FIG. 1, a mobilile terminal
apparatus UE (User Equipment) #1 1is a mobile terminal apparatus
supporting the LTE-A system (also supporting the LTE system) and
has a system band of 100 MHz, UE#2 1is a mobilile terminal apparatus
supporting the LTE-A system (also supporting the LTE system) and
has a system band of 40 MHz (20MHzx2=40MHz), and UE#3 1s a mobile
terminal apparatus supporting the LTE system (not supporting the

LTE-A system) and has a system band of 20 MHz (base band).

PCT/JP200S/066340
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[0012]

In wireless communications in thus broadened frequency band, 1t
is expected that the frequency band assigned to downlink and the
frequency band assigned to uplink are asymmetric. For example,
as shown in FIG. 2, in Frequency Division Duplex (FDD), uplink
(UL) and downlink (DL) have asymmetric bandwidths at a single
transmission time interval (TTI). InTimeDivisionDuplex (TDD),
a plurality of uplink i1s assigned to the bandwidth of downlink,
and uplink (UL) and downlink (DL) have asymmetric bandwidths.
[0013]

The processing procedure used in the LTE system 1s not capable
of supporting such systems in which the uplink (UL) channel and
downlink (DL) have asymmetric bandwidths. Therefore, even 1n
systems capable of using a broadened frequency band, only the
basic frequency band can be supported, and it 1s not possible
to effectively use the broadened frequency band. Therefore,
under present cilrcumstance, there 1s no method capable of
efficiently sending report information such as the CQI (Channel
Quality Indicator) and ACK/NACK.

[0014]

The inventors of the invention noted the above-mentioned respect
and reached the invention. In other words, 1t 1s the gist of
the invention that in a radio communication system for performing
transmission and reception in uplink and downlink each assigned

to a relatively wide system band obtained by aggregating a

PCT/JP20059/066340
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plurality of component carriers each of which 1s a relatively
narrow system band, by transmitting an uplink control signal
including report information of each component carrier assigned
to downlink using a control channel for the relatively narrow
5 system band, or a control channel or a common channel for the
relatively wide system band, the report information such as the
CQI and ACK/NACK is transmittedefficiently corresponding to each
of mobile communication systems even when a plurality of mobille
communication systems coexists.
10 [0015]
An Embodiment of the invention will specifically be described
below with reference to accompanying drawlngs.
In the invention, transmission of report information is defined
in a radio communication system for performing transmission and
15 reception in uplink and downlink each assigned to a relatively
wide systemband (aggregated frequency bands for the LTE-A system)
obtained by aggregating a plurality of component carriers each
of which is a relatively narrow system band (base frequency band
of the LTE system). In such a radio communication system, as
20 shown in FIG. 3, in random access, a palr band (DCC#2-UCC#1l) 1is
determined as in the LTE system, and using the palir band, the
UE capability information and pailr band assignment information
is transmittedand received todetermine apair band (DCC#1l, DCCx2,
DCC#3-UCC#1l, UCC#2) assigned to the wide band. Therefore, 1in

25 the case where a plurality of mobile communication systems (LTE

PCT/JP200S5/066340
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system and LTE-A system) coexists, 1t 1s possible to support each

of the mobile communication systems.

[0016]

Described herein i1s 1nitial access in the aforementioned radio
5 communication system. First, a mobile terminal apparatus makes

a cell search using a synchronization channel signal included

in one downlink CC among a plurality of downlink CCs. At this

point, the CC to connect by the cell search is assumed to be an

initial downlink CC. Herein, 1n the example as shown in FIG.
10 3, downlink CC (DCC) #2 is the initial downlink CC.

[0017]

The radio base station apparatus transmits a broadcast channel

signal including information (bandwidth, the number of antennas,

etc.) oftheinitialdownlink CC, and themobile terminal apparatus
15 receilves the broadcast channel signal. Further, the radio base

station apparatus transmits a broadcast information signal (DBCH

signal) on the DBCH (Dynamic Broadcast Channel) including

information (bandwidth, center frequency, etc.) of the uplink

CC paired with the 1nitial downlink CC, and the mobile terminal
20 apparatus receives the broadcast information signal. Herein,

as shown 1n FIG. 3, the uplink CC paired with the DCC #2 is UCC

#1.

[0018]

At this point, using the information (bandwidth and the number

25 of antennas) of the 1nitial downlink CC of the received broadcast

PCT/JP2009/066340
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10

channel signal, the moblle terminal apparatus enables the
bandwidth of a downlink reception signal to be extracted, while
controlling the center frequency indownlink reception. Further,
using the information (bandwidth and the number of antennas) of
the uplink CC paired with the 1nitial downlink CC of the received

broadcast 1nformation signal, the mobile terminal apparatus

‘1lilmits the bandwidth of an uplink transmission signal, while

controlling the center frequency inuplink transmission. Bythis
means, the pair band of the initial downlink CC (DCC#2) and uplink
CC (UCC#1l) 1s determined (palr band in LTE).

[0019]

Further, the radio base station apparatus transmits a broadcast
information signal (DBCH signal) including an RACH parameter
enabling whether the mobile terminal apparatus 1s an LTE-A
terminal to be i1dentified, and the mobile terminal apparatus
recelives the broadcast information signal. The mobile terminal
apparatus generates an RACH signal based on the received RACH
parameter, and transmits the RACH signal to the radio base station

apparatus on the uplink CC (UCC#l) (random access).

[0020]

Upon receliving the RACH signal, the radio base station apparatus
transmits an RACH response signal tothemobile terminal apparatus
on the 1nitial downlink CC (DCC#2). After receiving the RACH
response signal, themobile terminal apparatus generatesanuplink

shared channel signal, and transmits the uplink shared channel

PCT/JP2009/066340
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11

signal to the radio base station apparatus on the PUSCH (Physical
Uplink Shared Channel) of the uplink CC (UCC#1l). At this point,
the uplink shared channel includes the information (UE capability
information) of the transmission/reception bandwidth of the
mobille terminal apparatus, and the radio base station apparatus
1s notified of the UE capability information.

[0021]

Thus, the moblle terminal apparatus transmits the uplink shared
channel signal including the UE capability 1information
(information of the transmission/reception bandwidth of the
moblile terminal apparatus) to the radio base station apparatus
ontheuplink CC (UCC#1l). Uponreceivingtheuplinksharedchannel
signal, the radio base station apparatus assigns a palr band of
uplink and downlink CCs based on the UE capability information
(herein, the bandwidth (40MHz) corresponding totwoCCs). Herein,
as shown in FIG. 3, the uplink i1s of UCC#1l and UCC#2, and the
downlink is of DCC#1l, DCCH#2, and DCC#3. Further, the radio base
station apparatus transmits a control signal (MAC/RRC control
signal) to the mobile terminal apparatus on the PDSCH (Physical
Downlink Shared Channel) on the downlink CC (DCC#2). At this
point, the control signal (MAC/RRC control signal) includes the
palr band assignment information, and the mobile terminal
apparatus 1s notified of the pair band assignment information.
[0022]

Next, upon receilving the control signal including the pair band

PCT/JP200S9/066340
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12

assignment information, in the mobile terminal apparatus, the
transmission/reception processing section adjusts (shifts) the
frequency based on the pair band assignment information. More
specifically, themobile terminal apparatus adjusts to the center
frequency of the bandwidth (aggregated CCs) of the downlink CCs
(DCC#1, DCC#2, DCCH#3), and extracts a downlink reception signal
in the bandwidth of the downlink CCs (DCCH#1l, DCC#2, DCCH#3).
Further, the mobile terminal apparatus adjusts to the center
frequency of the bandwidth (aggregated CCs) of the uplink CCs
(UCC#1, UCCH#2), and limits an uplink transmission signal to the
bandwidth of the uplink CCs (UCC#1l, UCC#2). By this means, the
mobile terminal apparatus i1s capable of communicating with the
radio base station apparatus using the frequency band with the
assignedwide band. Subsequently, themobile terminal apparatus
receives downlink control information (layerl/layer2 control
signal), checks the user ID, and decodes radio resource assignment

information corresponding to the user ID (blinddecoding). Then,

the mobile terminal apparatus transmits and receives the shared

data channel.

[0023]

Herein, described is a method of transmitting an uplink control
signal including report information of each component carrier
assigned to downlink in the above-mentioned radio communication

system, using a control channel for the relatively narrow system

band (LTE system band) or a control channel or common channel

PCT/JP20095/066340
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for the relatively wide system band (LTE-A system band).
[0024 ]

FIG. 4 1s a diagram 1llustrating a configuration of part of the
mobile terminal apparatus (LTE-A terminal) according to the
Embodiment of the invention. Further, FIG. 5 1s a diagram
illustrating a configuration of part of the radio base station
apparatus according to the Embodiment of the invention. The
mobilile terminal apparatus as shown 1in FIG. 4 transmits the report
information of each component carrier (CC) assigned to downlink
independently on each CCusing the PUCCH (Physical Uplink Control
Channel) that 1s a communication channel of the LTE system. In
addition, transmission of the report 1nformation in the LTE
terminal 1s thesameas inthenormal case, anddescriptions thereof
are omitted.

[0025]

The mobile terminal apparatus as shown in FIG. 4 has coding and
data modulation sections 10la to 101N that perform coding and
data modulation on uplink control signals corresponding to the
downlink CCs for each CC, downlink CC mapping sections 102a to
102N that map the uplink control signals subjected to coding and
data modulation in the coding and data modulation sections 101la
to 101N to uplink PUCCHs corresponding to the downlink CCsg,
respectively, and an uplink transmission signal generating
section 103 that generates an uplink transmission signal of the

PUCCHs subjected tomapping. Theuplink control signal includes

PCT/JP2009/066340
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the report information (CQI and ACK/NACK) of individual CCs
assigned to downlink. In the mobille terminal apparatus having
such a configuration, the coding and data modulation sections
101la to 101N are provided for each CC assigned to downlink, and
the downlink CC mapplng sections map the uplink control signals
to respective uplink control channels (PUCCHs) for the LTE system
corresponding to each CC. In other words, this mobile terminal
apparatus performs coding and data modulation on uplink control
signals respectively corresponding todownlink CCs 1ndependently
to transmit independently.

[0026]

The radio base station apparatus as shown in FIG. 5 has an uplink
reception signal dividing section 201 that divides an uplink
reception signal of the mobile terminal apparatus under
communications from an uplink reception signal, downlink CC
extracting sections 202a to 202N that extract uplink PUCCHs
corresponding to downlink CCs from the divided uplink reception
signal for each CC, and data demodulation and decoding sections
203a to 203N that performdata demodulation and decoding onuplink
control signals of the extracted PUCCHs for each CC. The uplink
control signals include the report information (CQI and ACK/NACK)
of individual CCs assigned todownlink. Intheradiobasestation
apparatus having such a configuration, the downlink CCextracting
sections 202a to 202N and data demodulation and decoding sections

203a to 203N are provided for each CC for the LTE system band

PCT/JP2009/066340
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assigned to downlink. 1In other words, the radio base station
apparatus receives uplink control signals respectively
corresponding to downlink CCs 1independently to perform data
demodulation and decoding independently.

[0027]

The mobile terminal apparatus (LTE-A terminal) as shown in FIG.
4 performs codinganddatamodulationontheuplinkcontrol signals
respectively corresponding to downlink CCs independently to
transmit independently, and by this means, 1n the broadened
frequency band (LTE-A system band), i1s capable of efficiently
transmitting the uplink control signals 1including the report
information (CQI and ACK/NACK) of individual CCs assigned to
downlink. Therefore, evenwhenapluralityofmobile communication
systems coexists, 1t 1s possible to efficiently transmit the
report information such as the CQI and ACK/NACK corresponding
to each of the mobile communication systems.

[0028]

FIG. 6 is a diagram illustrating a configuration of part of the
mobile terminal apparatus (LTE-A terminal) according to the
Embodiment of the invention. In FIG. 6, the same components as
in FIG. 4 are assigned the same reference numerals, and specific
descriptions thereof are omitted. Further, FIG. 7 1s a diagram
illustrating a configuration of part of the radio base station
apparatus according to the Embodiment of the invention. In FIG.

7, the same components as 1n FIG. 5 are assigned the same reference

PCT/JP2009/066340
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numerals, and specific descriptions thereof are omitted.
[0029]
The mobile terminal apparatus as shown in FIG. 6 has an uplink
control signal concatenating section 104 that concatenatesuplink
5 control signals corresponding to downlink CCs, a coding and data
modulation section 105 that performs coding and data modulation
on the concatenated uplink control signal (the uplink control
signals of the aggregated CCs), a PUCCH mapping section 106a that
maps the uplink control signal subjected to coding and data
10 modulation in the coding and data modulation section 105 to the
PUCCH assigned in the LTE-A format, a PUSCH mapping section 106b
that maps the uplink control signal subjected to coding and data
modulation in the coding and data modulation section 105 to the
PUSCH assigned 1in the LTE-A format together with wuplink
15 transmission data, and the uplink transmission signal generating
section 103 that generates a mapped uplink transmission signal

of the PUCCH or a mapped uplink transmission signal of the PUSCH.

[0030]

The mobile terminal apparatus as shown in FIG. 6 concatenates
20 control signals including the report information of individual

CCs assigned to downlink as aggregated CCs, and transmits the

uplink control signal using the PUCCH (control channel) or PUSCH

(Physical Uplink Shared Channel) that 1s a communication channel

in the LTE-A system corresponding to the aggregated CCs. 1In the

25 mobile terminal apparatus as shown in FIG. 6, when there 1s no
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PUSCH transmission, the uplink control signal is transmitted on
the PUCCH. Meanwhile, when there is PUSCH transmission, the
uplink control signal is transmitted on the PUSCH. The uplink
control signal includes the report information obtained by
concatenating the report information (CQI and ACK/NACK) of
individual CCs assigned to downlink. In this mobile terminal
apparatus, uplink control signals corresponding to respective
downlink CCs are concatenated, subjected to joint coding and data
modulation, and then, transmitted. In addition, also in this
case, transmission of the report information in the LTE terminal
is the same as in the normal case, and descriptions thereof are
omitted.

[0031]

In the LTE-A system, an uplink transmission signal is transmitted
in the format as shown in FIG. 8. In such a format, it is possible
to perform transmission more than in the format in the LTE system,
and it is thereby possible to efficiently transmit the uplink

control signal including the report 1information by the

above-mentioned method. InFIG. 6, whenanuplink control signal

is mapped to the PUCCH of the LTE-A system, the uplink control

signal is transmitted on a control channel 41 as shown in FIG.
8. Meanwhile, when an uplink control signal 1s mapped to the
PUSCHof the LTE-A system, theuplink control signal is transmitted
on a shared channel 42 as shown 1in FIG. 8.

[0032]

PCT/JP2009/066340
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The radio base station apparatus as shown in FIG. 7 has an uplink
reception signal dividing section 201 that divides an uplink
reception signal of the mobile terminal apparatus under
communications fromanuplink receptionsignal, a PUCCHextracting
5 section 204a that extracts the uplink PUCCH corresponding to the
downlink CC from the divided uplink reception signal, a PUSCH
extracting section 204b that extracts the wuplink PUSCH
corresponding to the downlink CC fromthe divideduplink reception
signal, adata demodulation and decoding section 205 that performs
10 data demodulation and decoding on an uplink control signal of
the extracted PUCCH or an uplink control signal of the extracted
PUSCH, and an uplink control signal dividing section 206 that
divides the control signal subjected to data demodulation and
decoding foreachdownlink CC. Intheradiobasestationapparatus
15 having such a configuration, the PUCCH extracting section 204a
or PUSCH extracting section 204b extracts the uplink control
signal including the entire report information of the aggregated
CCs for the LTE-A system band, and the uplink control signal 1is
subjected to data demodulation and decoding, and then, divided
20 for each downlink CC.
[0033]
By extractinganuplink control signal including the entire report
information of the aggregated CCs for the LTE-A system band, and
performing data demodulation and decoding on the uplink control

25 signal, the mobile terminal apparatus (LTE-A terminal) as shown

PCT/JP2009/066340
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inFIG. 6 iscapableofefficiently transmitting theuplink control
signal including the report information (CQI and ACK/NACK) of
individual CCs assigned to downlink i1n the broadened frequency
band (LTE-A system band). Therefore, even when a plurality of
mobile communication systems coexists, 1t 1s possible to
efficiently transmit the report information such as the CQI and
ACK/NACK corresponding toeachof themobile communicationsystems.
Further, as described above, the mobile terminal apparatus
performs joint coding to transmit the report information of
individual CCs, and it is thereby possible to improve the error
rate in the radio base station apparatus.

[0034]

The present invention is not limited to the above-mentioned
Embodiment, and is capable of being carried into practice with
various modifications thereof. The above-mentioned Embodiment
describes the case where the report information i1s the CQI and
ACK/NACK, but the invention is not limited thereto, and the report
information is not particularly limited as long as the report
information is information reported 1in uplink. For example,
without departing from the scope of the invention, the assignment
of component carriers, the number of processing sections,
processing procedures, the number of component carriers, and the
aggregate number of component carriers in the above-mentioned
descriptions are capable of being carried into practice with

modifications thereof as appropriate. Further, the invention
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is capable of being carried into practice with modifications
thereof as appropriate without departing from the scope of the

invention.
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WHAT IS CLAIMED IS:

A mobile terminal apparatus in a radio communication system using a relatively

wide system band obtained by aggregating a plurality of component carriers each

of which is a relatively narrow system band, comprising:

a coding and data modulation section configured to concatenate uplink control
signals each of which includes report information of each component
carrier assigned to downlink to perform coding and data modulation on a
concatenated uplink control signal; and

a mapping section configured to map the concatenated uplink control signal
subjected to coding and data modulation to an uplink communication

- channel.

The mobile terminal apparatus according to claim 1, wherein the uplink

communication channel is an uplink control channel.

The mobile terminal apparatus according to claim 1, wherein the uplink

communication channel is an uplink shared channel.

The mobile terminal apparatus according to any one of claims 1 to 3, wherein the

report information includes a CQI or ACK/NACK.

A radio base station apparatus in a radio communication system using a relatively

wide system band obtained by aggregating a plurality of component carriers each

of which 1s a relatively narrow system band, comprising:

a control signal extracting section configured to extract a concatenated uplink
control signal including report information of each component carrier

assigned to downlink, from an uplink communication channel; and
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a data demodulation and decoding section configured to perform data

demodulation and decoding on the concatenated uplink control signal.

The radio base station apparatus according to claim 5, wherein the uplink

communication channel is an uplink control channel.

The radio base station apparatus according to claim 5, wherein the uplink

communication channel 1s an uplink shared channel.

The radio base station apparatus according to any one of claims 5 to 7, wherein

the report information includes a CQI or ACK/NACK.

A mobile communication system using a relatively wide system band obtained by
aggregating a plurality of component carriers each of which is a relatively narrow
system band, comprising:

a mobile terminal apparatus comprises a coding and data modulation section
configured to concatenate uplink control signals each of which includes
report information of each component carrier assigned to downlink to
perform coding and data modulation on a concatenated uplink control
signal, and a mapping section configured to map the concatenated uplink
control signal subjected to coding and data modulation to an uplink
communication channel; and

a radio base station apparatus comprises a control signal extracting section
configured to extract the concatenated uplink control signal including
report information of each component carrier assigned to downlink, from
the uplink communication channel, and a data demodulation and decoding
section configured to perform data demodulation and decoding on the

concatenated uplink control signal.
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The mobile communication system according to claim 9, wherein the uplink

communication channel is an uplink control channel.

The mobile communication system according to claim 9, wherein the uplink

communication channel i1s an uplink shared channel.

The mobile communication system according to any one of claims 9to 11,

wherein the report information includes a CQI or ACK/NACK.

A mobile communication method using a relatively wide system band obtained by

aggregating a plurality of component carriers each of which is a relatively narrow

system band, comprising the steps of:

in @ mobile terminal apparatus, concatenating uplink control signals each of which
includes report information of each component carrier assigned to
downlink to perform coding and data modulation on a concatenated uplink
control signal; mapping the concatenated uplink control signal subjected to
coding and data modulation to an uplink communication channel;

in a radio base station apparatus, extracting the concatenated uplink control signal
including report information of each component carrier assigned to

downlink; and performing data demodulation and decoding on the

concatenated uplink control signal.
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