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DESCRIPTION

MOBILE TERMINAL APPARATUS
AND

RADIO BASE STATION APPARATUS

Technical Field

[0001]

The present invention relates to a mobile terminal apparatus and
radio base station apparatus in next—-generation mobile

communication systems.

Background Art

[0002]

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), it
is performed exploiting maximum features of the system based on
W-CDMA (Wideband Code Division Multiple Access). For the UMTS
network, for the purpose of further increasing high-speed data
rates, providing low delay and the 1ike, Long Term Evolution (LTE)
hasbeendiscussed (Non-patent Document1l). InLTE, asamultiplex
system, OFDMA (Orthogonal Frequency Division Multiple Access)

different from W-CDMA is used in downlink, and SC-FDMA (Single
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Carrier Frequency Division Multiple Access) is used in 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 is 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 is 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 Literature

[0004]

[Non—-patent Literature 1]

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

and UTRAN”, Sep. 2006

Summary of Invention

Technical Problem
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[0005]

The present invention was made in view of the respect, and it
isanobject of theinventiontoprovideamobileterminal apparatus
and radio base station apparatus supporting each of a plurality
of mobile communication systems when the plurality of mobile

communication systems coexists.

Solution to Problem

[0006]

A mobile terminal apparatus of the invention is characterized
by having cell search means for performing a cell search using
a synchronization channel signal included in one downlink
component carrier amongapluralityof downlink component carriers,
dynamic broadcast channel signal receiving means for receiving
a dynamic broadcast channel signal including information of an
uplink component carrierpairedwithaninitial downlink component
carrier including the synchronization channel signal obtained
by the cell search, uplink center frequency control means for
controlling a transmission center frequency of an uplink signal
based on the information of the uplink component carrier, random
access channel signal generating means for generating a random
access channel signal, uplink shared channel signal generating
means for generating an uplink shared channel signal, and control
signal receiving means for receiving a control signal of the

initial downlink component carrier.
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[0007]

A radio base station apparatus of the invention is characterized
by having dynamic broadcast channel signal generating means for
generating a dynamic broadcast channel signal including
information of an uplink component carrier paired with a downlink
component carrier, shared channel signal receiving means for
receiving a shared channel signal including information of a
transmission/reception bandwidth of a mobile terminal apparatus
in the uplink component carrier paired with an initial downlink
component carrier includinga synchronization channel signal used
in a cell search, and downlink control signal generating means
for generating a downlink control signal including assignment
information of a downlink component carrier and an uplink

component carrier.

Technical Advantage of the Invention

[0008]

In the invention, the mobile terminal apparatus performs a cell
search using a synchronization channel signal included in one
downlink component carrier amongapluralityof downlink component
carriers, the radio base station apparatus broadcasts a dynamic
broadcast channel signal including <carrier aggregation
information concerning an initial downlink component carrier
including the synchronization channel signal obtained by the cell

search and information of an initial uplink component carrier
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pairedwith the initial downlink component carrier, and transmits
aresponse signal toarandomaccess channel signal fromthemobile
terminal apparatus to the mobile terminal apparatus using the
initial downlink component carrier, themobile terminal apparatus
transmits a shared channel signal including information of a
transmission/reception bandwidth of the mobile terminal
apparatus to the radio base station apparatus using the initial
uplink component carrier, the radio base station apparatus
transmits a shared channel signal including assignment
information of a downlink component carrier and an uplink
component carrier to the mobile terminal apparatus based on the
informationof thetransmission/receptionbandwidth of themobile
terminal apparatus, and after random access, communicates with
the mobile terminal apparatus in the downlink component carrier
and the uplink component carrier based on the assignment
information, and therefore, even when a plurality of mobile
communication systems coexists, it is possible to perform the
initial access procedure corresponding to each of the mobile

communication systems.

Brief Description of Drawings

[0009]

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

downlink and uplink;
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FIG. 3 is a diagram illustrating a schematic configuration of
a mobile terminal apparatus according to an Embodiment of the
invention;

FIG. 4 is a diagram illustrating a schematic configuration of
a radio base station apparatus according to the Embodiment of
the invention;

FIG. 5 is a diagram to explain an initial access procedure in
the invention;

FIG. 6 is a diagram to explain another example of the initial
access procedure in the invention;

FIG. 7 is a diagram to explain pair band assignment of uplink
CC and downlink CC in the invention;

FIGs. 8(a) and 8(b) are diagrams to explain pair band assignment
of uplink CC and downlink CC in the invention;

FIG. 9isadiagramtoexplainpairbandassignment intheinvention;
and

FIGs. 10(a) and10(b) arediagrams toexplainatransmissionmethod

of a control signal (MAC/RRC control signal)

Description of Embodiments

[0010]

FIG. 1 is adiagram to explain a frequency usage state when mobile
communications are performed in downlink. An example as shown
in FIG. 1 indicates the frequency usage state in the case of

coexistenceof anLTE-Asystemthat isafirst mobile communication
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system having a first system band that is relatively wide, and
an LTE system that is a second mobile communication system having
a second system band that is relatively narrow. In the LTE-A
system, for example, wireless communications are performed in
a variable system bandwidth of 100 MHz or less, and in the LTE
system, wireless communicationsareperformedinavariable system
bandwidth of 20 MHz or less. The system band of the LTE-A system
is at least one basic frequency region (component carrier: CC)
with the systemband of the LTE systemas aunit. Thus integrating
aplurality of base frequency bands to broaden the band is referred
to as Carrier Aggregation.

[0011]

For example, in FIG. 1, the system band of the LTE-A system is
a systemband (20MHzx5=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 mobile terminal
apparatus UE (User Equipment) #1 is a mobile terminal apparatus
supporting the LTE-A system (also supporting the LTE system) and
has a system band of 100 MHz, UE#2 is a mobile 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 is a mobile
terminal apparatus supporting the LTE system (not supporting the
LTE-A system) and has a system band of 20 MHz (base band).
[0012]

In wireless communications in thus broaden frequency band, it
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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) channels have asymmetric bandwidths at
a single transmission time interval (TTI). In Time Division
Duplex (TDD), a plurality of uplink channels is assigned to the
bandwidth of downlink, and uplink (UL) and downlink (DL) channels
have asymmetric bandwidths.

[0013]

The processing procedure used in the LTE system is not capable
of supporting such systems in which the uplink (UL) channel and
downlink (DL) channel have asymmetric bandwidths. Therefore,
even in systems capable of using a broadened frequency band, only
the basic frequency band can be supported, and it is not possible
to effectively use the broadened frequency band.

[0014]

The inventors of the invention noted the above-mentioned respect
and reached the invention. In other words, it is the gist of
the invention that the mobile terminal apparatus performs a cell
search using a synchronization channel signal included in one
downlink component carrier amongapluralityof downlink component
carriers, the radio base station apparatus broadcasts a dynamic
broadcast channel signal including carrier aggregation
information concerning an initial downlink component carrier

including the synchronization channel signal obtained by the cell
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search and information of an initial uplink component carrier
pairedwith the initial downlink component carrier, and transmits
aresponse signal toarandomaccess channel signal fromthemobile
terminal apparatus to the mobile terminal apparatus using the
initial downlink component carrier, themobile terminal apparatus
transmits a shared channel signal including information of a
transmission/reception bandwidth of the mobile terminal
apparatus to the radio base station apparatus using the initial
uplink component carrier, the radio base station apparatus
transmits a shared channel signal including assignment
information of a downlink component carrier and an uplink
component carrier to the mobile terminal apparatus based on the
informationof thetransmission/receptionbandwidth of themobile
terminal apparatus, and after random access, communicates with
the mobile terminal apparatus in the downlink component carrier
and the wuplink component carrier based on the assignment
information, and that by this means, even when a plurality of
mobile communication systems coexists, wireless communications,
particularly, the initial access procedure are performed
corresponding to each of the mobile communication systems.
[0015]

An Embodiment of the invention will specifically be described
belowwith reference to accompanyingdrawings. Describedherein
is the case of using a mobile terminal apparatus supporting the

LTE-A system.
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[0016]

FIG. 3 is a block diagram illustrating a configuration of the
mobile terminal apparatus according to an Embodiment of the
invention. The mobile terminal apparatus as shown in FIG. 3 is
provided with a reception processing section and a transmission
processing section. The reception processing section has a
downlink reception center frequency control section 101 that
controls a downlink reception center frequency, a downlink
reception signal bandwidth extracting section 102 that is a
reception filter for extracting a bandwidth of a downlink
reception signal, a downlink reception signal dividing section
104 that divides the downlink reception signal, an SCH
(Synchronization Channel) signal receiving section (cell search
section) 105 that receivesa SynchronizationChannel (SCH) signal,
a PBCH (Physical Broadcast Channel) signal receiving section 106
that receives a signal of a Physical Broadcast Channel signal,
an initial downlink CC control signal receiving section 107 that
receives a control signal of an initial component carrier (CC),
a downlink control signal receiving section 108 that receives
a downlink control signal, and a downlink shared channel signal
receiving section 109 that receives a downlink shared channel
signal. Theinitialdownlink CCcontrol signal receivingsection
107 has a Dynamic Broadcast Channel (DBCH) signal receiving
section 1071 that receives a broadcast information (DBCH) signal,

and an RACH response signal and control signal receiving section
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1072 that receives an RACH response signal, and control signal
(MAC (MediaAccess Control)/RRC (RadioResource Control) signal).
[0017]

The transmission processing section has an uplink control signal
generating section 110 that generates an uplink control signal,
an uplink shared channel signal generating section 111 that
generates anuplink shared channel signal, a randomaccess channel
(RACH) signal generating section 112 that generates a random
access channel signal, anuplink transmissionsignalmultiplexing
section 113 that multiplexes an uplink transmission signal, an
uplink transmission signal bandwidth limiting section 114 that
is a transmission filter for limiting the bandwidth of the uplink
transmission signal, and an uplink transmission center frequency
control section 115 that controls an uplink transmission signal
center frequency.

[0018]

Further, the mobile terminal apparatus has a pair band assignment
information storing section 103 that stores assignment
information of a downlink component carrier and an uplink
component carrier (pair band).

[0019]

The downlink reception center frequency control section 101
receives information of the center frequency of a downlink
component carrier (initial downlink CC) in a cell search in the

SCH signal receiving section 105 from the SCH signal receiving
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section 105, and based on the information of the center frequency,
controls (shifts) the downlink reception center frequency.
Further, the downlink reception center frequency control section
101 controls (shifts) the downlink reception center frequency
based on the assignment information of the downlink CC and the
uplink CC. The information of the controlled downlink reception
center frequency 1is sent to the downlink reception signal
bandwidth extracting section 102. Furthermore, the downlink
reception center frequency control section 101 receives
information of the center frequency of an accessible CC in the
PBCH signal from the PBCH signal receiving section 106, and based
on the information of the center frequency, controls (shifts)
the downlink reception center frequency.

[0020]

The downlink reception signal bandwidth extracting section 102
extracts the bandwidth of the downlink reception signal based
on the initial downlink CC information included in the Physical
Broadcast Channel signal received in the PBCH signal receiving
section 106 i.e. the information of the bandwidth of the initial
downlink CC among the information of the bandwidth of the initial
downlink CC, the number of antenna, etc. Thus filteredreception
signal is sent to the downlink reception signal dividing section
104. Further, the downlink reception signal Dbandwidth
extracting section 102 extracts the bandwidth of the downlink

reception signal based on the assignment information of the
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downlink CC and the uplink CC. More specifically, the reception
signal is subjected to filtering by the reception filter set for
the bandwidth of the initial downlink CC (or accessible CC) using
the downlink reception center frequency.

[0021]

The downlink reception signal dividing section 104 divides the
downlink reception signal into the SCH signal, PBCH signal,
downlink control signal (layerl/layer2 control signal), and
downlink shared channel signal. Then, the downlink reception
signal dividing section 104 sends the SCH signal to the SCH signal
receiving section 105, sends the PBCH signal to the PBCH signal
receiving section 106, sends the downlink control signal to the
downlink control signal receiving section 108, and outputs the
downlink shared channel signal to the downlink shared channel
signal receivingsection109. Thedownlink sharedchannel signal
output to the downlink shared channel signal 109 is sent to the
upper layer as downlink reception data. When the downlink
receptionsignaldividingsectionl0O4receivesaninitial downlink
CCcontrol signal asadownlink receptionsignal ininitial access,
the sectionl04dividesthe signal intoaDynamic Broadcast channel
signal (DBCH signal), RACH response signal, and control signal
(MAC/RRC control signal). Then, the downlink reception signal
dividing section 104 sends the broadcast information signal (DBCH
signal) to the Dynamic Broadcast Channel signal receiving section

1071, and outputs the RACH response signal and control signal
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to the RACH response signal and control signal receiving section
1072.

[0022]

The SCH signal receiving section 105 performs a cell search using
a Synchronization Channel signal included in one downlink
component carrier amongapluralityof downlink component carriers.
At this point, a frequency block including the Synchronization
Channel signal obtained by the cell search is regarded as the
initial downlink CC. Then, the SCH signal receiving section 105
outputs the information of the center frequency of the initial
downlink CC to the downlink reception center frequency control
section 101 as feedback.

[0023]

The PBCH signal receiving section 106 receives the Physical
Broadcast Channel signal broadcast from the radio base station
apparatus. The PBCH signal receiving section 106 extracts the
initialdownlinkCCinformationincludedinthePhysical Broadcast
Channel signal i.e. theinformationof thebandwidthof theinitial
downlink CC among the information of the bandwidth of the initial
downlink CC, the number of antenna, etc. to output to the downlink
reception signal bandwidth extracting section 102. Further,
since the PBCH signal includes the information (center frequency,
etc.) of the CC (accessible CC) capable of receiving the DBCH,
the PBCH signal receiving section 106 extracts the information

of the accessible CC from the PBCH signal to output to the downlink
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reception center frequency control section 101.

[0024]

The Dynamic Broadcast Channel signal receiving section 1071
receives a broadcast channel signal (Dynamic Broadcast Channel
signal (DBCH)) including the information (bandwidth and center
frequency) of an uplink CC paired with the initial downlink CC
including the Synchronization Channel signal obtained by the cell
search. The Dynamic Broadcast Channel signal receiving section
1071 outputs the information of the uplink CC to the uplink
transmission signal bandwidth limiting section 114 and the uplink
transmission center frequency control section 115 as feedback.
Thus, the information of the uplink CC is output to the uplink
transmission signal bandwidth limiting section 114 and the uplink
transmission center frequency control section 115 as feedback,
and it is thereby possible to perform uplink transmission in the
uplink CC paired with the initial downlink CC.

[0025]

Further, as well as the information of the uplink CC paired with
the initial downlink CC, the broadcast channel signal preferably
includes thecarrier aggregation information (the total bandwidth
of aggregated CCs, or the number of aggregated CCs, and the center
frequency thereof) concerning the initial downlink CC, a random
access channel parameter specifictothemobileterminal apparatus
supporting the LTE-A, and the center frequency of a CC for

transmitting paging information specific to the mobile terminal
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apparatus supporting the LTE-A. In this case, the Dynamic
Broadcast Channel signal receiving section 1071 outputs the
carrier aggregation information and the center frequency of the
CC for transmitting the paging information to the uplink
transmission signal bandwidth limiting section 114 and the uplink
transmission center frequency control section 115 as feedback,
and outputs the random access channel parameter specific to the
mobile terminal apparatus supporting the LTE-A system to the RACH
signal generating section 112. The Dynamic Broadcast Channel
signal receiving section 1071 outputs the carrier aggregation
information to the uplink transmission signal bandwidth limiting
section 114 and the uplink transmission center frequency control
section 115 as feedback, and it is thereby possible to transmit
uplink signals at the wide band. Further, the Dynamic Broadcast
Channel signal receiving section 1071 outputs the random access
channel parameter specific to the mobile terminal apparatus
supporting the LTE-A system to the RACH signal generating section
112, and it is thereby possible to notify the radio base station
apparatus of whether the mobile terminal apparatus is an
LTE-A-capable terminal using the RACH signal. Furthermore, the
center frequency of the CC for transmitting the paging information
is output to the uplink transmission signal bandwidth limiting
section 114 and the uplink transmission center frequency control
section 115 as feedback, and it is thereby possible to receive

the paging information in an idle mode.
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[0026]

The RACH response and control signal receiving section 1072
receives the RACH response signal and control signal (MAC/RRC
signal). Since the control signal (MAC/RRC signal) includes the
assignment information of the downlink CC and uplink CC (pair
band), the pair band assignment information is output to the pair
band assignment information storing section 103. The pair band
assignment information storing section 103 stores the pair band
assignment information. After pair band assignment, the pair
band assignment information is used in the downlink reception
center frequency control section 101, downlink reception signal
bandwidth extracting section 102, uplink transmission signal
bandwidth limiting section 114 and uplink transmission center
frequency control section 115.

[0027]

The uplink shared channel signal generating section 111 generates
an uplink shared channel signal using uplink transmission data
fromthe upper layer. Theuplink transmissiondata fromthe upper
layer includes the information (capability information) of the
transmission/reception bandwidth of the mobile terminal
apparatus. The mobile terminal apparatus thus transmits the
informationof the transmission/receptionbandwidth of themobile
terminal apparatus to the radio base station apparatus using an
uplink transmission signal, and the radio base station apparatus

is thereby capable of efficiently performing assignment of the
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pair band in uplink and downlink.

[0028]

The RACH signal generating section 112 generates an RACH signal
(preamble and message). The RACH signal may include
identification information (specific signal sequence) of the
LTE-A system specific tothemobile terminal apparatus supporting
the LTE-A system. By this means, it is possible to notify the
radio base station apparatus of whether the mobile terminal
apparatus is an LTE-A-capable terminal using the RACH signal.
[0029]

The wuplink transmission signal multiplexing section 113
multiplexes the uplink control signal generated in the uplink
control signal generating section 110, the uplink shared channel
signal generated in the uplink shared channel signal generating
section 111, and the RACH signal generated in the RACH signal
generating section 112. The wuplink transmission signal
multiplexing section 113 outputs the multiplexed transmission
signal to the uplink transmission signal bandwidth limiting
section 114.

[0030]

The uplink transmission signal bandwidth limiting section 114
limits the uplink transmission signal bandwidth based on the
uplink CC information (bandwidth and center frequency) from the
Dynamic Broadcast Channel signal receiving section 1071. Thus

filtered transmission signal is output to theuplink transmission
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center frequency control section 115. Further, the uplink
transmission signal bandwidth limiting section 114 limits the
bandwidth of the wuplink transmission signal based on the
assignment information of the downlink CC and uplink CC. More
specifically, the transmission signal is subjected to filtering
using the transmission filter set for the bandwidth of the uplink
CC using the uplink transmission center frequency.

[0031]

The uplink transmission center frequency control section 115
controls (shifts) the uplink transmission center frequency based
on the uplink CC information (bandwidth and center frequency)
from the Dynamic Broadcast Channel signal receiving section1071.
Further, theuplink transmission center frequency control section
115 controls (shifts) the uplink transmission center frequency
based on the assignment information of the downlink CC and the
uplink CC.

[0032]

FIG. 4 is a block diagram illustrating a configuration of the
radio base station apparatus according to the Embodiment of the
invention. The radio base station apparatus as shown in FIG.
4 is provided with a transmission processing section and a
reception processing section. The transmission processing
section has a downlink CC control signal generating section 201
that generates a downlink component carrier (downlink CC) control

signal, a downlink control signal generating section 206 that
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generates a downlink control signal (layerl/layer2 control
signal), a downlink shared channel signal generating section 207
that generatesadownlink sharedchannel signal, anintra-downlink
CcC signal multiplexing section 202 that multiplexes
intra-downlink CC signals (downlink CC control signal, and
downlink control signal and downlink shared channel signal) for
each downlink CC, and multi-CC signal multiplexing section 203
that multiplexes multiplexed downlink CC signals. The downlink
CC control signal generating section 201 has an SCH signal
generating section 2011 that generates an SCH signal
(Synchronization Channel signal) for each CC, a PBCH signal
generating section 2012 that generates a PBCH signal (Physical
Broadcast Channel signal), a Dynamic Broadcast Channel (DBCH)
signal generating section 2013 that generates a broadcast
information (DBCH) signal, and an RACHresponse signal and control
signal generating section 2014 that generates an RACH response
signal and control signal (MAC/RRC control signal).

[0033]

The reception processing section has a multi-CC signal dividing
section 212 that divides an uplink reception signal into a
plurality of CC signals, an intra-uplink CC signal dividing
section 211 that divides each intra-uplink CC signal, an uplink
control signal receiving section 208 that receives an uplink
control signal (layerl/layer 2 control signal), an uplink shared

channel signal receiving section 209 that receives an uplink
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shared channel signal, and an uplink CC RACH receiving section
210 that receives an RACH signal of each uplink CC.

[0034]

Further, the radio base station apparatus has a pair band
assignment control section 205 that controls assignment of a
downlink component carrier and an uplink component carrier (pair
band) from the capability information of the mobile terminal
apparatus, and a shared channel scheduler 204 that schedules a
shared channel while including the pair band assignment
information.

[0035]

The SCHsignal generatingsection2011 generatesaSynchronization
Channel signal for the mobile terminal apparatus to perform a
cell search. The generated SCH signal ismultiplexed with other
signals in the intra-downlink CC signal multiplexing section 202.
Further, the PBCH signal generating section 2012 generates a PBCH
signal includinginformation of the bandwidth of the CC, the number
of antennas, CC (accessible CC) capable of receiving the DBCH,
etc. The generatedPBCH signal ismultiplexedwith other signals
in the intra-downlink CC signal multiplexing section 202.
[0036]

The Dynamic Broadcast Channel signal generating section 2013
generates information (bandwidth and center frequency of the
uplink CC to be paired) of the uplink CC paired with the downlink

CC (initial downlink CC) as a broadcast information signal
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(Dynamic Broadcast Channel signal). Further, the Dynamic
Broadcast Channel signal generating section 2013 generates the
carrier aggregation information (the total bandwidth of
aggregated CCs, or the number of aggregated CCs, and the center
frequency thereof) concerning the initial downlink CC, an RACH
parameter specific to the mobile terminal apparatus supporting
the LTE-A, and/or the center frequency of a CC for transmitting
the paging information specific to the mobile terminal apparatus
supporting the LTE-A as a broadcast information signal (Dynamic
Broadcast Channel signal). The generated broadcast information
signal is multiplexed with other signals in the intra-downlink
CC signal multiplexing section 202.

[0037]

The RACH response signal and control signal generating section
2014 generates an RACH response signal that is a response signal
to the RACH signal (preamble) and control signal (MAC/RRC control
signal). At this point, the control signal includes the pair
band assignment information of the downlink CC and the uplink
CC sent from the shared channel scheduler 204. The generated
RACH response signal and control signal aremultiplexedwith other
signals in the intra-downlink CC signal multiplexing section 202.
[0038]

The downlink control signal generating section 206 generates a
downlink control signal based on schedule determined in the shared

channel scheduler 204. The generated downlink control signal
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ismultiplexed with other signals in the intra-downlink CC signal
multiplexing section 202. The downlink shared channel signal
generating section 207 generates a downlink shared channel signal
using downlink transmission data from the upper layer, based on
schedule determined in the shared channel scheduler 204. The
generateddownlink shared channel signal ismultiplexedwithother
signals in the intra-downlink CC signal multiplexing section 202.
[0039]

The uplink control signal receiving section 208 receives anuplink
control signal divided in the intra-uplink CC signal dividing
section 211, based on schedule determined in the shared channel
scheduler 204. The uplink shared channel signal receiving
section 209 receives an uplink shared channel signal divided in
the intra-uplink CC signal dividing section 211, based on schedule
determined in the shared channel scheduler 204. This uplink
shared channel signal includes the information of the
transmission/reception bandwidth of the mobile terminal
apparatus in the uplink CC paired with the initial downlink CC
including the Synchronization Channel signal used in the cell
search. Among the uplink shared channel signal, the uplink
transmission data is sent to the upper layer, and the information
(UE capability information) of the transmission/reception
bandwidth is sent to the pair band assignment control section
205.

[0040]
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The pair band assignment control section 205 generates the pair
band assignment information of the uplink CC and the downlink
CC based on the UE capability information, and sends the pair
band assignment information to the shared channel scheduler 204.
For example, when the transmission/reception bandwidth of the
mobile terminal apparatus to assign the pair band is 40 MHz in
the UE capability information, the section 205 determines that
theuplink CCis 40 MHz, and that the downlink CC is a predetermined
bandwidth (for example 60 MHz), and further determines the pair
band of these uplink CC and downlink CC (pair band assignment) .
[0041]

The shared channel scheduler 204 performs scheduling of
transmission and reception of uplink and downlink control signals
and of uplink and downlink shared channels. Further, the shared
channel scheduler 204 sends the pair band assignment information
to the RACH response signal and control signal generating section
2014.

[0042]

The uplink CC RACH signal receiving section 210 receives an RACH
signal of each CC divided in the intra-uplink CC signal dividing
section 211. The RACH signal includes the identification
information of the LTE-A system. The uplink CC RACH signal
receiving section 210 sends the uplink CC on which the RACH signal
is received and the RACH signal reception sequence to the shared

channel scheduler 204 together with the RACH parameter. Using
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information of the uplink CC on which the RACH signal is received
and the RACH signal reception sequence, the shared channel
scheduler 204 identifies the initial downlink CC and schedules
transmission and reception of uplink and downlink shared channel
signals and uplink and downlink control signals.

[0043]

Described next is the case where initial access is made between
the mobile terminal apparatus and radio base station apparatus
each having the above-mentioned configuration. FIG. 5 is a
diagram to explain an initial access procedure in the invention.
[0044]

First, in the mobile terminal apparatus, the SCH signal receiving
section 105 performs a cell search using an SCH signal included
in one downlink CC among a plurality of downlink CCs (ST11l). At
this point, the CC to connect by the cell search is regarded as
the initial downlink CC. Herein, in FIG. 8, downlink CC (DCC)
#2 is assumed to be the initial downlink CC.

[0045]

The radio base station apparatus generates a PBCH signal including
the information (bandwidth, the number of antennas, etc.) of the
initial downlink CC in the PBCH signal generating section 2012
and transmits the PBCH signal, and therefore, the mobile terminal
apparatus receives the PBCH signal (ST12). Further, the radio
base station apparatus generates a broadcast information signal

(DBCH signal) including the information (bandwidth and center
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frequency) of the uplink CC paired with the initial downlink CC
in the Dynamic Broadcast Channel signal generating section 2013
and transmits the broadcast information signal, and therefore,
the mobile terminal apparatus receives the broadcast information
signal (ST12). Herein, as shown in FIG. 8, the uplink CC paired
with the DCC #2 is assumed to be the UCC #1.

[0046]

At this point, using the information (bandwidth and the number
of antennas) of theinitial downlink CCinthereceivedPBCHsignal,
the mobile terminal apparatus enables the bandwidth of a downlink
reception signal to be extracted in the downlink reception signal
bandwidth extracting section 102, while controlling the downlink
reception center frequency in the downlink reception center
frequency control section 101. Further, using the information
(bandwidth and center frequency) of the uplink CC paired with
the initial downlink CC in the received broadcast information
signal, the mobile terminal apparatus limits the bandwidth of
an uplink transmission signal in the uplink transmission signal
bandwidth limiting section 114, while controlling the uplink
transmission center frequency in the uplink transmission center
frequency control section 115. By this means, the pair band of
theinitial downlink CC (DCC#2) anduplink CC (UCC#1) isdetermined
(pair band of LTE). Up tothis step, the initial pair band search
is completed.

[0047]
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In the above-mentioned mobile communication system, the case is
considered that the DBCH is not transmitted in all the downlink
CCs. In this case, unless the UE is able to receive the downlink
CC to transmit the DBCH, it is not possible to determine the
above-mentioned pair band. Therefore, when the DBCH is not
transmittedinall thedownlink CCs, theinformationof aCCcapable
of receiving the DBCH is notified on the PBCH, and based on the
information, the pair band is determined.

[0048]

The pair band determination in this case will be described with
reference to FIGs. 6 and 7.

First, in the mobile terminal apparatus, the SCH signal receiving
section 105 performs a cell search using an SCH signal included
in one downlink CC among a plurality of downlink CCs. At this
point, the CC to connect by the cell search is regarded as the
initial downlink CC. Herein, in FIG. 7, downlink CC (DCC) #4
is assumed to be the initial downlink CC.

[0049]

The radio base station apparatus generates a PBCH signal including
theinformation (bandwidth, the number of antennas, CC (accessible
CC) capable of receiving the DBCH, etc.) of the initial downlink
CC in the PBCH signal generating section 2012 and transmits the
PBCHsignal, andtherefore, themobileterminal apparatusreceives
the PBCH signal (ST21). Herein, in FIG. 7, downlink CC (DCC)

#2 1s assumed to be the accessible CC. Next, based on the
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information of the CC broadcast on the PBCH, the mobile terminal
apparatus shifts the center frequency to that of the accessible
CC (ST22).

[0050]

Then, the mobile terminal apparatus receives the DBCH signal of
the accessible CC (ST23), and using the information (bandwidth
and center frequency) of the uplink CC paired with the initial
downlink CC, 1limits the bandwidth of anuplink transmission signal
intheuplink transmission signal bandwidth limiting section 114,
while controlling the uplink transmission center frequency in
the uplink transmission center frequency control section 115.
By this means, the pair band of the accessible downlink CC (DCC#2)
and uplink CC (UCC#1) is determined (pair band of LTE). Up to
this step, the initial pair band search is completed. By this
means, it is possible to determine the pair band also in the case
where the DBCH 1is not transmitted in all the downlink CCs.
[0051]

FIGs. 8(a) and 8(b) arediagrams illustratingpair band assignment
of theuplink CC and initial downlink CC. As pair band assignment
of the initial downlink CC and uplink CC, as shown in FIG. 8(a),
uplink CCs may be set freely. For example, the initial downlink
CCs (DCC#2 and DCC#3) are assigned to the UCC#1 as an uplink CC
of a pair band, while the initial downlink CC (DCC #4) is assigned
to the UCC#2 as an uplink CC of a pair band. Alternately, as

pair band assignment of the initial downlink CC and uplink CC,
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as shown in FIG. 8(b), the uplink CC may be limited to set. For
example, the initial downlink CCs (DCC#1, DCC#2 and DCC#3) are
all assigned to the UCC#1 as an uplink CC of a pair band.
[0052]

Further, the radio base station apparatus generates a broadcast
information signal (DBCH signal) including an RACH parameter
enabling whether the mobile terminal apparatus is an LTE-A
terminal to be identified in the Dynamic Broadcast Channel signal
generating section 2013 and transmits the broadcast information
signal, and therefore, the mobile terminal apparatus receives
the broadcast information signal. Themobile terminal apparatus
generates an RACH signal based on the received RACH parameter
in the RACH signal generating section 112, and transmits the RACH
signal to the radio base station apparatus (random access) in
the uplink CC (UCC#1) (ST13).

[0053]

The radio base station apparatus receives the RACH signal in the
uplink CC RACH signal receiving section (herein, the RACH signal
receiving section of the UCC#1l) 210, generates an RACH response
signal in the RACH response signal and control signal generating
section 2014, and transmits the RACH response signal to themobile
terminal apparatus in the initial downlink CC (DCC#2). After
receiving the RACH response signal, themobile terminal apparatus
generates an uplink shared channel signal in the uplink shared

channel signal generating section 111, and transmits the uplink
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shared channel signal to the radio base station apparatus on the
PUSCH (Physical Uplink Shared Channel) of the uplink CC (UCC#1) .
At this point, the uplink shared channel includes the information
(UE capability information) of the transmission/reception
bandwidth of the mobile terminal apparatus, and the radio base
station apparatus is notified of the UE capability information
(ST13) .

[0054]

Further, themobile terminal apparatus generates an uplink shared
channel signal including the UE capability information
(information of the transmission/reception bandwidth of the
mobile terminal apparatus) in the uplink shared channel signal
generating section 111, and transmits the uplink shared channel
signal to the radio base station apparatus intheuplink CC (UCC#1)
(ST13). 1In the radio base station apparatus, the uplink shared
channel signal receiving section 209 receives the uplink shared
channel signal, and sends the UE capability information to the
pair band assignment control section 205. Upon receiving the
UE capability information, the pair band assignment information
control section 205 assigns a pair band of uplink and downlink
CCs based on the UE capability (herein, the bandwidth (40 MHz)
corresponding to two CCs). Herein, as shown in FIG. 9, UCC#1
and UCC#2 are assigned to uplink, and DCC#1, DCC#2 and DCC#3 are
assigned to downlink. The pair band assignment control section

205 sends the pair band assignment information to the shared
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channel scheduler 204. The shared channel scheduler 204
schedules uplink and downlink control signals and uplink and
downlink shared channel signals using the pair band assignment
information. Further, the radio base station apparatus
generates a control signal (MAC/RRC control signal) in the RACH
response signal and control signal generating section 2014, and
transmits the control signal to the mobile terminal apparatus
on the PDSCH (Physical Downlink Shared Channel) of the downlink
CC (DCC#2). At this point, the control signal (MAC/RRC control
signal) includes the pair band assignment information, and the
mobile terminal apparatus isnotified of the pair band assignment
information (ST14). Uptothisstep, theprocessingoftheinitial
pair band is finished.

[0055]

Herein, as a method of transmitting a control signal (MAC/RRC
control signal) including an RACH response signal and pair band
assignment information, as shown in FIG. 10(a), the RACH response
signal and control signal may be transmitted in parallel from
all the downlink CCs each paired with the uplink CC (UCC#1l) on
which the RACH signal is received. Alternately, as shown in FIG,
10(b), the setting may be made beforehand to enable the initial
downlink CC to be identified using an RACH signal reception
sequence, so that the shared channel scheduler 204 identifies
the initial downlink CCusing the RACH signal reception sequence,

and that the RACH response signal and control signal are



10

15

20

25

32

transmitted in the identified initial downlink CC.

[0056]

Next, the processing is performed on the assigned pair band. In
the mobile terminal apparatus, when the RACH response signal and
control signal receiving section 1072 receives a control signal
including the pair band assignment information, the pair band
assignment information is sent to the pair band assignment
information storing section 103 and stored. The pair band
assignment information is sent to the downlink reception signal
bandwidth extracting section 102, downlink reception center
frequency control section 101, wuplink transmission signal
bandwidth limiting section 114 and uplink transmission center
frequency control section 115, and the frequency is adjusted
(shifted) based on the assigned pair band in each processing
section (ST15). More specifically, the downlink reception
center frequency control section 101 adjusts to the center
frequency of the bandwidth (aggregated CCs) of the downlink CCs
(DCC#1, DCC#2 and DCC#3), and the downlink reception signal
bandwidth extracting section 102 extracts a downlink reception
signal at the bandwidth of the downlink CCs (DCC#1, DCC#2 and
DCC#3) . Further, the uplink transmission center frequency
control section 115 adjusts to the center frequency of the
bandwidth (aggregated CCs) of the uplink CCs (UCC#1l and UCC#2),
and the uplink transmission signal bandwidth limiting section

114 limits the uplink transmission signal to the bandwidth of
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the uplink CCs (UCC#1 and UCC#2). By this means, the mobile
terminal apparatus communicates with the radio base station
apparatus using the assigned frequency band of the wide band.
Then, the mobile terminal apparatus receives downlink control
signal (layerl/layer2 control signal), checks the user ID, and
decodes theradioresource assignment informationassociatedwith
the user ID (blind decoding) (ST16). Subsequently, the mobile
terminal apparatustransmitsandreceives the shareddata channel.
[0057]

Thus, as shown in FIG. 9, in random access, the pair band
(DCC#2-UCC#1) isdeterminedas inthe LTE system, the UE capability
information and pair band assignment information is transmitted
and received using the pair band, and the pair band (DCC#1, DCC#2,
DCC#3-UCC#1, UCC#2) assigned to the wide band is determined.
Therefore, when a plurality of mobile communication systems (LTE
system and LTE-A system) coexists, it is possible to perform
initial access corresponding to each of the mobile communication
systems.

[0058]

The present invention is not limited to the above-mentioned
Embodiment, and is capable of being carried into practice with
various modifications thereof. 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 number of
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aggregated component carriers are capable of being carried into
practice with modifications thereof as appropriate. Further,
the invention is capable of being carried into practice with
modifications thereof as appropriate without departing from the

scope of the invention.
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CLAIMS

1. A mobile terminal apparatus capable of communicating with
use of a plurality of downlink component carriers, comprising:
a cell search section configured to perform cell search
using a synchronization channel signal included in one downlink
component carrier among the downlink component carriers;

a receiving section configured to receive information of
an uplink component carrier paired with an initial downlink
component carrier, the initial downlink component carrier being
the downlink component carrier including the synchronization
channel signal used in the cell search,

wherein the mobile terminal apparatus performs random

access using the uplink component carrier.

2. The mobile terminal apparatus according toclaiml, wherein
the mobile terminal apparatus receives a response of a random

access channel signal in the initial downlink component carrier.

3. The mobile terminal apparatus according to claim 1 or 2,
wherein the mobile terminal apparatus receives assignment
information for assigning component carriers in the initial

downlink component carrier.

4. The mobile terminal apparatus according to claim 3, wherein
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a number of uplink component carriers to assign is equal to or

smaller than a number of downlink component carriers to assign.

5. A radio base station apparatus capable of communicating
with use of a plurality of downlink component carriers,
comprising:

a transmitting section configured to transmit information
of uplink component carriers paired with respective downlink
component carriers; and

a receiving section configured to receive a random access
signal sequence transmitted from a mobile terminal apparatus,
in an uplink component carrier paired with a downlink component
carrier including a synchronization channel signal used in cell

search by the mobile terminal apparatus.

6. The radio base station apparatus according to claim 5,
wherein the radio base station apparatus transmits a response
signal of a random access channel signal in an initial downlink

component carrier identifiedby therandomaccess signal sequence.

7. The radio base station apparatus according to claim 5 or
6, wherein the radio base station apparatus transmits assignment
information for assigning component carriers in an initial
downlink component carrier identified by the random access signal

sequence.
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8. The radio base station apparatus according to claim 7,
wherein a number of uplink component carriers to assign to the
mobile terminal apparatus is equal to or smaller than a number

of downlink component carriers to assign.

9. A radio communication system capable of communicating with
use of a plurality of downlink component carriers, comprising:

a mobile terminal apparatus having a cell search section
configured toperformcell searchusing a synchronization channel
signal included in one downlink component carrier among the
downlink component carriers and a receiving section configured
toreceive information of an uplink component carrier pairedwith
an initial downlink component carrier, the initial downlink
component carrier being the downlink component carrier including
the synchronization channel signal used in the cell search; and

aradiobase stationapparatushavingatransmittingsection
configured to transmit information of uplink component carriers
paired with respective downlink component carriers; and a
receiving section configured to receive a random access signal
sequence transmitted from the mobile terminal apparatus, in the
uplink component carrier paired with the downlink component
carrier including the synchronization channel signal used in the
cell search by the mobile terminal apparatus,

wherein the mobile terminal apparatus performs random
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access using the uplink component carrier.

10. A radio communication method capable of communicating with
use of a plurality of downlink component carriers, the method
comprising the steps of:
in a mobile terminal apparatus,
performing cell search using a synchronization
channel signal included in one downlink component carrier among
the downlink component carriers; and
receiving information of an uplink component carrier
paired with an initial downlink component carrier, the initial
downlink component carrier being the downlink component carrier
including the synchronization channel signal used in the cell
search; and
in a radio base station apparatus
transmitting information of uplink carriers paired
with respective downlink component carriers; and
receivingarandomaccess signal sequence transmitted
from the mobile terminal apparatus, in the uplink component
carrier paired with the downlink component carrier including the
synchronization channel signal used in the cell search by the
mobile terminal apparatus,
wherein the mobile terminal apparatus performs random

access using the uplink component carrier.



