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t®7] (57) Abstract: A mobile station device (1) determines an uplink carrier

component to which a physical downlink control channel through which 
the start of random access processing is ordered corresponds. Provided is 
a radio communication system in which a base station device (3) and a 
mobile station device (1) communicate with each other using a plurality of 
component carriers, wherein the base station device (3) is provided with a 
random access control unit (1012) that previously assigns a random access 
resource corresponding to a specific downlink component carrier by 
which the mobile station device (1) can start random access communica­
tion, and a transmission processing unit (111) that transmits control infor­
mation indicating the start of the random access processing, and the mo­
bile station device (1) is provided with a random access processing unit 
(2012) that starts the random access processing using the random access 
resource corresponding to the specific downlink component carrier, which 
is previously assigned by the base station device (3) when receiving the 
control information indicating the start of the random access processing.
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Technical Field

[0001] The present invention relates to a wireless

communication system in which a base station apparatus 

communicates with a mobile station apparatus using a 

plurality of uplink carrier components and downlink carrier 

components, and relates to a base station apparatus, a 

mobile station apparatus, and a wireless communication

method.

Background Art

[0002] Conventionally, the evolution in the radio

access system and radio network of cellular mobile 

communication (hereinafter, referred to as "Long Term

Evolution" (LTE) or "Evolved Universal Terrestrial Radio 

Access" (EUTRA)) and the radio access system and radio 

network (hereinafter, referred to as "Long Term

Evolution-Advanced" (LTE-A) or "Advanced Evolved Universal

Terrestrial Radio Access" (A-EUTRA)), which realize 

higher-speed data communication using a frequency band 

wider than that of LTE, have been under study in the third 

Generation Partnership Project (3GPP).

[0003] In LTE, orthogonal frequency division
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multiplexing (OFDM) system which is multicarrier 

transmission is used as the communication system of radio 

communication from a base station apparatus to a mobile 

station apparatus (downlink). Moreover, as the

5 communication system of the radio communication from a 

mobile station apparatus to a base station apparatus 

(uplink), SC-FDMA (Single-Carrier Frequency Division 

Multiple Access) system which is single carrier

transmission is used.

10 [0004] In LTE, on a downlink, a synchronization

channel (SCH), a physical broadcast channel (PBCH), a 

physical downlink control channel (PDCCH), a physical 

downlink shared channel (PDSCH), a physical multicast 

channel (PMCH) , a physical control format indicator channel

15 (PCFICH), and a physical HARQ indicator channel (Physical 

Hybrid automatic repeat request Indicator Channel; PHICH) 

are allocated. On an uplink, a physical uplink shared 

channel (PDSCH), a physical uplink control channel (PUCCH), 

and a physical random access channel (PRACH) are allocated.

20 [0005] The purposes of using the physical random

access channel are to establish synchronization between a 

mobile station apparatus and a base station apparatus on 

an uplink and to request for the allocation of radio 

resources of the uplink. When the mobile station apparatus

25 and the base station apparatus are out of synchronization, 

when the mobile station apparatus has data information to

I
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be transmitted to the base station apparatus by means of 

a physical uplink shared channel, or when the base station 

apparatus notifies the mobile station apparatus by means 

of a physical downlink control channel so as to start random

5 access procedure, the mobile station apparatus activates

random access.

[0006] There are two access methods for random access:

contention based random access and non-contention based

random access. The contention based random access is an

10 access method which may cause collision between mobile 

station apparatuses, and is the typically performed random

access. The non-contention based random access is an

access method which does not cause collision between the

mobile station apparatuses, and is the random access which

15 is performed at the initiative of a base station apparatus 

in a special case, such as during handover, in order to 

establish synchronization between the mobile station 

apparatus and the base station apparatus.

[0007] In the random access, the mobile station

20 apparatus transmits only a preamble in order to establish 

synchronization. The preamble includes a signature which 

is a signal pattern representing information. Here, 

several tens of types of signatures are prepared so as to 

be able to represent several bits of information. At

25 present, a mobile station apparatus is assumed to transmit 

6 bits of information using the preamble, and 64 types of
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signatures are assumed to be prepared.

[0008] FIG. 16 is a view showing an example of the

procedure of the contention based random access according 

to a conventional art. First, a mobile station apparatus

5 1, based on the downlink channel quality or the like,

determines a range of signatures to be selected, and 

randomly selects a signature from the selected range of 

signatures and transmits a preamble by means of a physical 

random access channel (Message 1 (Ml)).

10 [0009] Abase station apparatus 3, upon receipt of the

preamble transmitted from the mobile station apparatus 1, 

calculates, from the preamble, a deviation in 

synchronization timing between the mobile station 

apparatus 1 and the base station apparatus 3, and performs

15 scheduling (allocation of radio resources of an uplink, and 

specifying of a transmission format (message size) and the 

like) for the mobile station apparatus 1 to transmit Message 

3. Then, the base station apparatus 3 allocates a temporary 

C-RNTI (Cell-Radio Network Temporary Identifier) to the

20 mobile station apparatus 1, and arranges an RA-RNTI (Random 

Access-Radio Network Temporary Identifier) corresponding 

to a physical random access channel having received the 

preamble, into the physical downlink control channel, and 

transmits a random access response including deviation

25 information of the synchronization timing, scheduling 

information, the temporary C-RNTI, and the number (also
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referred to as a random ID or a preamble ID) of a signature 

of the received preamble, by a physical downlink shared

channel which the radio resource allocation included in the 

physical downlink control channel indicates (Message 2 

(M2)).

[0010] After confirming that the physical downlink 

control channel includes the RA-RNTI, the mobile station 

apparatus 1 confirms the content of the random access 

response arranged in the physical downlink shared channel

which the radio resource allocation included in the

physical downlink control channel indicates. Then, the 

mobile station apparatus 1 extracts the response including 

the number of the signature of the preamble which the mobile 

station apparatus 1 transmitted, corrects the deviation in 

synchronization timing, and transmits Message 3 including 

information, such as a connection request, by means of the

allocated radio resource and transmission format of the

physical uplink shared channel (Message 3 (M3)).

[0011] The base station apparatus 3, upon receipt of 

the Message 3 from the mobile station apparatus 1, transmits 

to the mobile station apparatus 1 a contention resolution 

indicating that the mobile station apparatus 1 has 

succeeded in random access, i.e., no collision of preambles 

has occurred between the mobile station apparatuses 1, or 

indicating that the mobile station apparatus 1, when a 

collision of preambles is occurring between the mobile
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station apparatuses 1, has overcome the collision of 

preambles (Message 4 (M4)).

[0012] If having succeeded in receiving the contention

resolution, the mobile station apparatus 1 determines that

5 the random access is successful, and terminates the 

processing related to the random access. Note that, if not 

having detected the number of a signature of the transmitted 

preamble within a random access response receiving period, 

or if not having detected the contention resolution within

10 a contention resolution receiving period, the mobile 

station apparatus 1 starts again from the transmission of 

the preamble .

[0013] FIG. 17 is a view showing an example of the

procedure of the non-contention based random access

15 according to the conventional art. First, the base station 

apparatus 3 notifies the mobile station apparatus 1 of the 

information indicating the number of a signature and the 

radio resource of a physical random access channel, using 

a physical downlink control channel and the like. The

20 mobile station apparatus 1 transmits a preamble including 

a signature of the number notified from the base station 

apparatus 3, by means of the physical random access channel 

notified from the base station apparatus 3 (Message 1 (Nl) ) . 

[0014] The base station apparatus 3, upon receipt of

25 the preamble including the signature of the number notified 

to the mobile station apparatus 1, calculates from the
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preamble a deviation in synchronization timing between the 

mobile station apparatus 1 and the base station apparatus 

3. Then, the base station apparatus 3 arranges, into the 

physical downlink control channel, an RA-RNTI

5 corresponding to a physical random access channel having 

received the preamble, and transmits a random access 

response including the deviation information of 

synchronization timing and the number of a signature of the 

received preamble to a physical downlink shared channel

10 which the radio resource allocation included in the

physical downlink control channel indicates (Message 2 

(N2)).

[0015] After confirming that the physical downlink

control channel includes the RA-RNTI, the mobile station

15 apparatus 1 confirms the content of the random access 

response arranged in the physical downlink shared channel

which the radio resource allocation included in the

physical downlink control channel indicates. Then, if the 

content includes the number of the signature of the preamble

20 which the mobile station apparatus 1 transmitted, the 

mobile station apparatus 1 determines that the random 

access is successful, and terminates the processing related 

to the random access (see Non-Patent Document 1, Paragraph 

5.1) .

25 [0016] In LTE-A, there is a need for backward

compatibility with LTE, in other words, there is a need to
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enable a base station apparatus of LTE-A to simultaneously 

perform radio communication with mobile station 

apparatuses of both LTE-A and LTE and also enable a mobile 

station apparatus of LTE-A to perform radio communication

5 with base station apparatuses of both LTE-A and LTE. 

Therefore, it is under study that LTE-A uses the same

channel structure as LTE does.

[0017] For example, in LTE-A, a technique (also

referred to as spectrum aggregation, carrier aggregation,

10 frequency aggregation, or the like) has been proposed for 

using a plurality of frequency bands (hereinafter, referred 

to as carrier components (CC) or component carriers (CC)) , 

each having the same channel structure as that of LTE, as 

one frequency band (wide frequency band).

15 [0018] Specifically, in communications using the

frequency aggregation, for each downlink carrier component 

a physical broadcast channel, a physical downlink control 

channel, a physical downlink shared channel, a physical 

multicast channel, a physical control format indicator

20 channel, and a physical HARQ indicator channel are 

transmitted, and for each physical uplink carrier component 

a physical uplink shared channel, a physical uplink control 

channel, and a physical random access channel are allocated 

That is, the frequency aggregation is a technique, wherein

25 on an uplink and on a downlink, a base station apparatus 

and a plurality of mobile station apparatuses
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simultaneously transmit/receive a physical uplink control 

channel, a physical uplink shared channel, a physical 

downlink control channel, a physical downlink shared 

channel, and the like together with a plurality of pieces

5 of data information or a plurality of pieces of control 

information using a plurality of carrier components (see 

Non patent literature 2, Chapter 5).

CITATION LIST

NON PATENT LITERATURE

10 [0019] NON PATENT LITERATURE 1: "3GPP TS36.321 v8.5.0

(2009-03)", March 17, 2009

NON PATENT LITERATURE 2: "3GPP TR36.814 vl.0.2

(2009-03)", May, 2009

Disclosure of the Invention

15 [0020] However, in the conventional art, a base

station apparatus and a mobile station apparatus perform 

communications by means of one set of an uplink carrier 

component and a downlink carrier component, and therefore 

if the base station apparatus allocates a plurality of

20 uplink carrier components and downlink carrier components 

to the mobile station apparatus, there is a problem that 

a physical downlink control channel instructing to start 

random access procedure, the physical downlink control 

channel being transmitted by means of a downlink carrier

25 component, cannot indicate that a radio resource (random 

access resource) of a physical random access channel
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corresponding to which downlink carrier component 

instructs the start of random access procedure.

[0021] The present invention has been made in view of 

the above circumstances and has an object to provide a 

wireless communication system, a base station apparatus, 

a mobile station apparatus, and a wireless communication 

method, wherein when the base station apparatus allocates 

a plurality of uplink carrier components and downlink 

carrier components to the mobile station apparatus, the 

mobile station apparatus can determine that a physical 

downlink control channel instructing to start random access 

procedure, the physical downlink control channel being 

received by means of any one of the downlink carrier 

components, indicates that a radio resource (random access 

resource) of a physical random access channel corresponding 

to which downlink carrier component instructs the start of 

random access procedure.

[0022] (1) In order to achieve the above-mentioned

object, the present invention takes the following measures . 

That is, the wireless communication system of the present 

invention is a wireless communication system in which a base 

station apparatus and a mobile station apparatus 

communicate with each other using a plurality of component 

carriers, wherein the base station apparatus comprises: a 

random access controller which preliminarily allocates 

random access resources corresponding to a specific
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downlink component carrier by means of which the mobile 

station apparatus can start a random access communication; 

and a transmission processor which transmits control 

information instructing to start random access procedure,

5 and wherein the mobile station apparatus comprises a random 

access processor which, upon receipt of the control 

information instructing to start random access procedure, 

starts the random access procedure by means of the random 

access resource corresponding to the specific downlink

10 component carrier preliminarily allocated by the base 

station apparatus.

[0023] (2) In the wireless communication system of the

present invention, the transmission processor transmits 

the control information instructing to start random access

15 procedure by means of one arbitrary downlink component 

carrier from among a plurality of downlink component 

carriers set in the mobile station apparatus.

[0024] (3) The wireless communication system of the

present invention is a wireless communication system in

20 which a base station apparatus and a mobile station 

apparatus communicate with each other using a plurality of 

component carriers, wherein the base station apparatus 

comprises: a random access controller which selects, from 

among random access resources corresponding to respective

25 downlink component carriers set in the mobile station 

apparatus, a random access resource causing the mobile
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station apparatus to start a random access communication; 

and a transmission processor which transmits control 

information instructing to start random access procedure 

by means of a downlink component carrier corresponding to

5 the selected random access resource, and wherein the mobile 

station apparatus comprises a random access processor which, 

upon receipt of the control information instructing to 

start random access procedure by means of any of the 

downlink component carriers, starts random access

10 procedure by means of a random access resource 

corresponding to the downlink component carrier, by means

of which the control information has been received.

[0025] (4) In the wireless communication system of the

present invention, the base station apparatus and the

15 mobile station apparatus communicate messages for random 

access with each other by means of an uplink component 

carrier including a random access resource, by means of 

which the mobile station apparatus has started the random 

access procedure, and a downlink component carrier

20 corresponding to the uplink component carrier.

[0026] (5) In the wireless communication system of the

present invention, the transmission processor transmits a 

radio resource control signal including information 

indicative of a random access resource corresponding to a

25 specific downlink component carrier allocated to the mobile 

station apparatus.
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[0027] (6) In the wireless communication system of the

present invention, the control information instructing to 

start random access procedure further includes, from among 

the random access resources corresponding to the downlink 

component carrier, information indicative of a random 

access resource, by means of which the mobile station 

apparatus can start random access procedure, and 

information indicative of a signature.

[0028] (7) In the wireless communication system of the

present invention, the random access controller, when 

instructing contention based random access as a random 

access method to the mobile station apparatus, sets the 

information indicative of a signature to a specific code 

point, and the random access processor, when the 

information indicative of a signature is the specific code 

point, selects contention based random access as the random

access method.

[0029] (8) In the wireless communication system of the

present invention, the random access processor, when having

selected the contention based random access as the random

access method, selects a random access resource for

starting random access procedure from among random access 

resources corresponding to a specific downlink component 

carrier preliminarily allocated by the base station

apparatus .

[0030] (9) In the wireless communication system of the
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present invention, the random access processor, when having

selected the contention based random access as the random

access method, selects a random access resource for

starting random access procedure from among all the random

5 access resources corresponding to the respective downlink 

component carriers set by the base station apparatus. 

[0031] (10) The base station apparatus of the present

invention is a base station apparatus which communicates 

with a mobile station apparatus using a plurality of

10 component carriers, comprising: a random access controller 

that preliminarily allocates random access resources 

corresponding to a specific downlink component carrier by 

means of which the mobile station apparatus can start a 

random access communication; and a transmission processor

15 that transmits control information instructing to start 

random access procedure.

[0032] (11) The base station apparatus of the present

invention is a base station apparatus which communicates 

with a mobile station apparatus using a plurality of

20 component carriers, comprising: a random access controller 

that selects, from among random access resources 

corresponding to respective downlink component carriers 

set in the mobile station apparatus, a random access 

resource causing the mobile station apparatus to start a

25 random access communication; and a transmission processor 

that transmits control information instructing to start
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random access procedure by means of a downlink component 

carrier corresponding to the selected random access

resource.

[0033] (12) The mobile station apparatus of the

5 present invention is a mobile station apparatus which 

communicates with a base station apparatus using a 

plurality of component carriers, comprising a random access 

processor that, upon receipt of the control information 

instructing to start the random access procedure, starts

10 random access procedure by means of a random access resource 

corresponding to a specific downlink component carrier 

preliminarily allocated by the base station apparatus. 

[0034] (13) The mobile station apparatus of the

present invention is a mobile station apparatus which

15 communicates with a base station apparatus using a 

plurality of component carriers, comprising a random access 

processor that, upon receipt of the control information 

instructing to start the random access procedure by means 

of any of downlink component carriers, starts random access

20 procedure by means of a random access resource 

corresponding to the downlink component carrier, by means

of which the control information has been received.

[0035] (14) The wireless communication method of the

present invention is a wireless communication method which

25 is used in a base station apparatus communicating with a 

mobile station apparatus using a plurality of component
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carriers, the method comprising the steps of: preliminarily 

allocating random access resources corresponding to a 

specific downlink component carrier, by means of which the 

mobile station apparatus can start a random access 

communication; and transmitting control information 

instructing to start random access procedure.

[0036] (15) The wireless communication method of the

present invention is a wireless communication method which 

is used in a base station apparatus communicating with a 

mobile station apparatus using a plurality of component 

carriers, the method comprising the steps of: selecting, 

from among random access resources corresponding to 

respective downlink component carriers set in the mobile 

station apparatus, a random access resource causing the 

mobile station apparatus to start a random access 

communication; and transmitting control information 

instructing to start random access procedure by means of 

a downlink component carrier corresponding to the selected

random access resource.

[0037] (16) The wireless communication method of the

present invention is a wireless communication method which 

is used in a mobile station apparatus communicating with 

a base station apparatus using a plurality of component 

carriers, the method comprising the step of: starting, upon 

receipt of the control information instructing to start 

random access procedure, the random access procedure by
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means of a random access resource corresponding to a 

specific downlink component carrier preliminarily 

allocated by the base station apparatus.

[0038] (17) The wireless communication method of the

5 present invention is a wireless communication method which 

is used in a mobile station apparatus communicating with 

a base station apparatus using a plurality of component 

carriers, the method comprising the step of starting, upon 

receipt of the control information instructing to start

10 random access procedure by means of any of downlink 

component carriers, the random access procedure by means 

of a random access resource corresponding to the downlink 

component carrier, by means of which the control

information has been received.

15 [0039] According to the present invention, to a mobile

station apparatus is allocated with a plurality of uplink 

carrier components and downlink carrier components by a 

base station apparatus, and can determine that a physical 

downlink control channel instructing to start random access

20 procedure, the physical downlink control channel being 

received by means of any one of the downlink carrier 

components among the allocated downlink carrier components, 

indicates that a radio resource (random access resource) 

of a physical random access channel corresponding to which

25 downlink carrier component instructs the start of random 

access procedure.



18

Brief Description of the Drawings

[0040] FIG. 1 is a conceptual view of a wireless

communication system according to a first embodiment of the 

present invention.

5 FIG. 2 is a view showing an example of frequency

aggregation processing according to the embodiment.

FIG. 3 is a schematic diagram showing an example of 

the configuration of a downlink radio frame according to

the embodiment.

10 FIG. 4 is a schematic diagram showing an example of

the configuration of an uplink radio frame according to the

embodiment.

FIG. 5 is a schematic diagram showing an example of 

the configuration of a signature according to the

15 embodiment.

FIG. 6 is a schematic block diagram showing the 

configuration of a base station apparatus 3 according to

the embodiment.

FIG. 7 is a schematic block diagram showing the 

20 configuration of a mobile station apparatus 1 according to

the embodiment.

FIG. 8 is a conceptual view showing a relationship 

between a physical downlink control channel and a physical 

random access channel according to the embodiment.

25 FIG. 9 is a flow diagram showing an example of the

operation of the base station apparatus 3 according to the
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embodiment.

FIG. 10 is a flow diagram showing an example of the 

operation of the mobile station apparatus 1 according to

the embodiment.

FIG. 11 is a schematic block diagram showing the 

configuration of a base station apparatus 7 according to 

a second embodiment of the present invention.

FIG. 12 is a schematic block diagram showing the 

configuration of a mobile station apparatus 5 according to 

the second embodiment of the present invention.

FIG. 13 is a conceptual view showing a relationship 

between a physical downlink control channel and a physical 

random access channel according to the embodiment.

FIG. 14 is a flow diagram showing an example of the 

operation of the base station apparatus 7 according to the

embodiment.

FIG. 15 is a flow diagram showing an example of the 

operation of the mobile station apparatus 5 according to

the embodiment.

FIG. 16 is a view showing an example of the procedure 

of contention based random access according to a

conventional art.

FIG. 17 is a view showing an example of the procedure 

of non-contention based random access according to the

conventional art.

Best Modes for Carrying Out the Invention
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[0041] (First embodiment)

Hereinafter, a first embodiment of the present

invention will be described with reference to the

accompanying drawings.

5 [0042] FIG. 1 is a conceptual view of a wireless

communication system according to the first embodiment of 

the present invention. In FIG. 1, a wireless communication 

system comprises mobile station apparatuses 1A-1C and a 

base station apparatus 3. The mobile station apparatuses

10 1A-1C and the base station apparatus 3 perform

communications using frequency aggregation to be described

later.

[0043] FIG. 1 shows that in the radio communication

from the base station apparatus 3 to the mobile station 

15 apparatus 1A-1C (downlink), a synchronization channel 

(SCH), a downlink pilot channel (or referred to as also a

"downlink reference signal ( DL RS)"), a physical broadcast 

channel (PBCH), a physical downlink control channel (PDCCH), 

a physical downlink shared channel (PDSCH), a physical

20 multicast channel (PMCH), a physical control format 

indicator channel (PCFICH), and a physical HARQ indicator 

channel (physical hybrid ARQ indicator channel; PHICH) are

allocated.

[0044] Moreover, FIG. 1 shows that in the radio

25 communication from the mobile station apparatuses 1A-1C to 

the base station apparatus 3 (uplink), an uplink pilot
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channel (or referred to as also an "uplink reference signal 

(UL RS)"), a physical uplink control channel (PUCCH), a 

physical uplink shared channel (PUSCH), and a physical 

random access channel (PRACH) are allocated.

5 [0045] FIG. 2 is a view showing an example of the

frequency aggregation processing according to the 

embodiment. In FIG. 2, the horizontal axis represents a 

frequency domain and the vertical axis represents a time 

domain. As shown in FIG. 2, a downlink subframe DI

10 comprises a subframe of three carrier components (DCC-1; 

downlink component carrier-1, DCC-2, DCC-3) each having a

bandwidth of 20 MHz. In each subframe of this downlink

carrier component, a region hatched by lattice lines where 

the physical downlink control channel is arranged and a

15 non-hatched region where the physical downlink shared 

channel is arranged are time-multiplexed.

[0046] On the other hand, an uplink subframe U1

comprises three carrier components (UCC-1; uplink 

component carrier-1, UCC-2, UCC-3) each having a bandwidth

20 of 20 MHz. In each subframe of this uplink carrier 

component, a region hatched by diagonal lattice lines where 

the physical uplink control channel is arranged, a region 

hatched by diagonally left lines where the physical uplink 

shared channel is arranged, and a region filled with black

25 color where the physical random access channel is arranged, 

are frequency-multiplexed.
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[0047] For example, the base station apparatus 3, in

a certain downlink subframe, arranges a signal into the 

physical downlink shared channel of one or more downlink 

carrier components among three downlink carrier components

5 and transmits the same to the mobile station apparatus 1. 

Moreover, the mobile station apparatus 1, in a certain 

uplink subframe, arranges a signal into a physical uplink 

shared channel of one or more uplink carrier components 

among three uplink carrier components and transmits the

10 same to the base station apparatus 3. Moreover, the mobile 

station apparatus 1, in a certain uplink subframe, arranges 

a preamble into a physical random access channel (random 

access resource) of one uplink carrier component among 

three uplink carrier components and transmits the same to

15 the base station apparatus 3.

[0048] The uplink carrier component and the downlink

carrier component, by means of which the mobile station 

apparatus 1 and the base station apparatus 3 

transmit/receive some of or all of random access messages,

20 are paired. The base station 3 broadcasts by means of the 

respective downlink carrier components information related 

to random access transmission, such as information 

indicative of an uplink carrier component paired with a 

downlink carrier component, information indicative of the

25 configuration of a physical random access channel, which 

the downlink carrier component corresponds to, and the
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transmission conditions of random access to notify the 

mobile station apparatus 1.

[0049] For example, in FIG. 2, when DCC-1 and UCC-1,

DCC-2 and UCC-2, and DCC-3 and UCC-3 each serve as a pair 

transmitting/receiving a random access message, the base 

station apparatus 3 broadcasts information indicative of 

an uplink carrier component (UCC-1, UCC-2, UCC-3) paired 

with a downlink carrier component and information related 

to the random access transmission in a physical random 

access channel, which the downlink carrier component 

corresponds to, by means of the respective downlink carrier 

components (DCC-1, DCC-2, DCC-3). When the mobile station 

apparatus 1 transmits Message 1 (preamble) by means of the 

physical random access channel of UCC-1, the base station 

apparatus 3 and the mobile station apparatus 1 performs 

transmission/reception of Message 2 (random access 

response) by means of DCC-1. Note that the information 

related to random access transmission of a plurality of 

downlink carrier components may be transmitted by means of 

one downlink carrier component or respective downlink 

carrier components.

[0050] FIG. 3 is a schematic diagram showing an example

of the configuration of the downlink radio frame according 

to the embodiment. FIG. 3 shows the configuration of a 

radio frame in a certain downlink carrier component. In 

FIG. 3, the horizontal axis represents the time domain and
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the vertical axis represents the frequency domain. As 

shown in FIG. 3, the radio frame of the downlink carrier 

component comprises a plurality of downlink physical 

resource block (Physical Resource Block; PRB) pairs (e.g.,

5 region surrounded by a broken line of FIG. 3) . This 

downlink physical resource block pair is the unit of 

allocation or the like of radio resources, and comprises 

a predetermined frequency band (PRB bandwidth; 180 kHz) and 

a predetermined time width (two slots=one subframe; 1 ms) .

10 [0051] One downlink physical resource• block pair

comprises two downlink physical resource blocks (PRB

bandwidth x slot) continuous in the time domain . One

downlink physical resource block (the unit surrounded by 

a thick line in FIG. 3) comprises 12 subcarriers (15 kHz)

15 in the frequency domain, and comprises seven OFDM symbols 

(71 ps) in the time domain.

[0052] In the time domain, there are a slot (0.5 ms)

comprising seven OFDM symbols (71 ps), a subframe (1 ms) 

comprising two slots, and a radio frame (10 ms) comprising

20 ten subframes. In the frequency domain, a plurality of 

downlink physical resource blocks is arranged in accordance 

with the bandwidth of a downlink carrier component. Note 

that a unit comprising one subcarrier (15 kHz) and one OFDM 

symbol (71 ps) is referred to as a downlink resource element

25 (RE).

[0053] Hereinafter, the channels allocated within a
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downlink radio frame are described. For each subframe on

a downlink, a physical downlink control channel, a physical 

downlink shared channel, and a downlink reference signal 

are allocated, for example. The physical downlink control

5 channel is arranged from the first OFDM symbol of a subframe, 

and the physical downlink shared channel is arranged in the 

remaining OFDM symbols of the subframe. With regard to the 

downlink pilot channel, the illustration thereof is omitted 

in FIG. 3 for simplicity of description, but the downlink

10 pilot channels are dispersed and arranged in the frequency

domain and the time domain.

[0054] First, signals arranged in the physical

downlink control channel are described. In the physical 

downlink control channel, signals of downlink control

15 information (DCI), such as a downlink grant (or referred 

to as also a "downlink assignment") and an uplink grant, 

which is the information used in controlling communications 

are arranged. Note that the downlink control information 

has a plurality of formats.

20 [0055] Note that, the downlink grant comprises

information indicative of the modulation scheme for a

physical downlink shared channel, information indicative 

of a coding scheme, information indicative of the 

allocation of radio resources, information related to HARQ

25 (Hybrid Automatic Repeat Request), and the like. Moreover 

the uplink grant comprises information indicative of the
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modulation scheme for a physical uplink shared channel, 

information indicative of a coding scheme, information 

indicative of the allocation of radio resources,

information related to HARQ, and the like.

5 [0056] Note that, HARQ is, for example, a technique,

wherein when the mobile station apparatus 1 (or the base 

station apparatus 3) transmits to the base station 

apparatus 3 (or the mobile station apparatus 1) the success 

or failure (ACK (ACKnowledgement)/NACK

10 (Negative-ACKnowledgement)) in decoding data information 

and if the mobile station apparatus 1 (or the base station 

apparatus 3) cannot decode the data information due to an 

error (NACK), then the base station apparatus 3 (or the 

mobile station apparatus 1) retransmits the signal and the

15 mobile station apparatus 1 (or the base station apparatus 

3) performs decoding processing on a composite signal of 

the signal which the mobile station apparatus 1 (or the base 

station apparatus 3) received again and the already 

received signal.

20 [0057] To the downlink control information, a sequence

obtained by exclusive-ORing a cyclic redundancy check (CRC) 

code (error detection code), which is generated from a bit 

sequence of downlink control information, and an identifier 

is added. The mobile station apparatus 1 can obtain the

25 cyclic redundancy check code by further exclusive-ORing 

this sequence using the same identifier. That is, the



27

mobile station apparatus 1 can determine from the 

identifier included in the physical downlink control 

channel whether or not the physical downlink control 

channel is the one transmitted to the mobile station

5 apparatus 1.

[0058] For example, when a C-RNTI (Cell-Radio Network

Temporary Identifier), which the base station apparatus 3 

allocated to the mobile station apparatus 1, is included 

in the physical downlink control channel, the mobile

10 station apparatus 1 determines that the physical downlink 

control channel is indicating the allocation of radio 

resources of the physical downlink shared channel addressed 

to the mobile station apparatus 1.

[0059] When the base station apparatus 3 instructs the

15 mobile station apparatus 1 to start random access procedure, 

the base station apparatus 3 transmits the physical 

downlink control channel including downlink control 

information of a specific format, in which a specific region 

is set to a predetermined code point (e.g., a flag

20 indicative of the type of the format is "1", and a flag
i
I

indicative of the radio resource allocation method is "0", 

and all the pieces of information indicative of the 

allocation of radio resources are "1"), and the C-RNTI 

allocated to the mobile station apparatus 1 instructed to

25 start random access procedure. Regions other than this 

specific region of the physical downlink control channel

II
I
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instructing to start random access procedure includes the 

information indicative of the number of a signature and 

information indicative of the radio resource of a physical 

random access channel, into which the mobile station 

apparatus 1 may arrange the preamble, among the radio 

resources of a physical random access channel which a 

downlink carrier component corresponds to.

[0060] The base station apparatus 3 sets to each mobile

station apparatus 1 the physical random access channel 

corresponding to a specific downlink carrier component, by 

means of which the random access procedure can be started,

and notifies this set information to the mobile station 

apparatus 1 by means of a radio resource control signal or 

the like. Note that the base station apparatus 3 may set 

the relevant information common among all the mobile 

station apparatuses and broadcast this information. 

[0061] Next, signals arranged in the physical downlink

shared channel are described. The signal of data 

information (transport block) is arranged in the physical 

downlink shared channel. In the embodiment, a downlink 

grant and a physical downlink shared channel whose 

allocation of radio resources is indicated by the downlink 

grant are arranged in the same subframe.

[0062] FIG. 4 is a schematic diagram showing an example

of the configuration of the uplink radio frame according 

to the embodiment. FIG. 4 shows the configuration of the
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radio frame in a certain uplink carrier component. In FIG. 

4, the horizontal axis represents the time domain and the 

vertical axis represents the frequency domain. As shown 

in FIG. 4, the radio frame of the uplink carrier component

5 comprises a plurality of uplink physical resource block 

pairs (e.g., region surrounded by a dotted line of FIG. 4) . 

This uplink physical resource block pair is the unit of 

allocation or the like of radio resources, and comprises 

a predetermined frequency band (PRB bandwidth; 180 kHz) and

10 a predetermined time width (two slots=one subframe; 1 ms) . 

[0063] One uplink physical resource block pair

comprises two uplink physical resource blocks (PRB 

bandwidth x slot) continuous in time domain. One uplink 

physical resource block (the unit surrounded by a thick line

15 in FIG. 4) comprises 12 subcarriers (15 kHz) in the 

frequency domain, and comprises seven SC-FDMA symbols (71 

ps) in the time domain.

[0064] In the time domain, there are a slot (0.5 ms)

comprising seven SC-FDMA symbols (71 ps) , a subframe (1 ms)

20 comprising two slots, and a radio frame (10 ms) comprising 

ten subframes. In the frequency domain, a plurality of 

uplink physical resource blocks is arranged in accordance 

with the bandwidth of an uplink carrier component. Note 

that a unit comprising one subcarrier (15 kHz) and one

25 SC-FDMA symbol (71 ps) is referred to as an uplink resource

element.
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[0065] Hereinafter, the channels allocated within an

uplink radio frame are described. For each subframe on an 

uplink, a physical uplink control channel, a physical 

uplink shared channel, a physical random access channel,

5 and an uplink reference signal are allocated, for example. 

First, signals arranged in the physical random access 

channel are described. The physical random access channel 

(not shown) is arranged in a radio resource comprising a 

bandwidth of 72 uplink resource elements (six physical

10 resource blocks) in the frequency domain and any of one 

subframe to three subframes in the time domain.

[0066] Moreover, a subcarrier interval of the physical

random access channel is 1.25 kHz or 7.5 kHz and differs

from the subcarrier interval (15 kHz) of the physical uplink

15 control channel or the physical uplink shared channel. A 

plurality of radio resources of a physical random access 

channel are allocated in the radio frame (10 ms). The 

specific configuration of the radio resource of the 

physical random access channel is notified to the mobile

20 station apparatus 1 as broadcast information.

[0067] In the physical random access channel, a

preamble is arranged in order for the mobile station 

apparatus 1 and the base station apparatus 3 to synchronize 

with each other. The preamble includes a signature which

25 is a signal pattern representing information, wherein 

several tens of types of signatures are prepared and several
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bits of information can be expressed.

[0068] FIG. 5 is a schematic diagram showing an example

of the configuration of the signature according to the 

embodiment. In FIG. 5, the vertical axis represent the 

number of the signature, the signatures from Signature 1 

to Signature 48 are used for contention based random access, 

while the signatures from Signature 49 to Signature 64 are

used for non-contention based random access.

[0069] The respective mobile station apparatuses 1

performing contention based random access as the random 

access method randomly select a signatures among Signature 

1 to Signature 24 when the transmission size of Message 3 

is small, while when the transmission size of Message 3 is 

large, the respective mobile station apparatuses 1 randomly 

select a signature from Signature 25 to Signature 48. The 

signature when the message size is small is typically 

selected when the channel performance is poor (or the 

distance between the mobile station apparatus 1 and the base 

station apparatus 3 is far), while the signature when the 

message size is large is selected when the channel 

performance is good (or the distance between the mobile 

station apparatus 1 and the base station apparatus 3 is 

close) .

[0070] The mobile station apparatus 1 performing

non-contention based random access as the random access

method is notified of any one signature, which the base
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station apparatus 3 has selected among the signatures from 

Signature 49 to Signature 64, by means of the physical 

downlink control channel and the like. Note that, when the 

information indicative of the number of a signature of the

5 physical downlink control channel instructing to start 

random access procedure is a specific code point (e.g. , all 

are set to "0"), the mobile station apparatus 1 performs 

contention based random access. The base station

apparatus 3 transmits to the mobile station apparatus 1 the 

10 physical downlink control channel instructing to start 

random access procedure, but for example when there is no 

signature for non-contention based random access which can 

be allocated to the mobile station apparatus 1, the base 

station apparatus 3 notifies the mobile station apparatus

15 1 so as to start contention based random access, by means

of the physical downlink control channel instructing to 

start random access procedure.

[0071] Next, signals arranged in the physical uplink

control channel are described. A physical uplink control

20 channel is allocated to an uplink physical resource block 

pair (the region hatched by diagonally left lines) at both 

ends of the bandwidth of the uplink carrier component. In 

the physical uplink control channel, there are arranged the 

signals of uplink control information (UCI), which are

25 information used in controlling communications, such as

channel quality information indicative of the downlink
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channel quality, a scheduling request (SR) indicative of 

a request for allocation of radio resources of an uplink, 

and ACK/NACK with respect to the physical downlink shared

channel.

[0072] Next, signals arranged in the physical uplink 

shared channel are described. The physical uplink shared 

channel is allocated to an uplink physical resource block 

pair (non-hatched region) except for the physical uplink 

control channel and the physical random access channel. In 

the physical uplink shared channel, there is arranged the 

signal of data information (transport block) which is the 

information except for the uplink control information. In 

the embodiment, a physical uplink shared channel, whose 

allocation of radio resources is indicated by an uplink 

grant, is arranged in an uplink carrier component within 

a subframe in a predetermined period after receiving the 

uplink grant.

[0073] Next, the uplink ref erence signal is described .

A demodulation reference signal (not shown) is arranged so 

as to be time-multiplexed with the radio resources of the 

physical uplink shared channel and physical uplink control 

channel. A sounding reference signal (not shown) is, in 

the time domain, arranged in the last SC-FDMA symbol in a 

subframe of a period which the base station apparatus 3 sets 

for each mobile station apparatus, while in the frequency 

domain, it is arranged in the frequency domain which the
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base station apparatus 3 set for each mobile station

apparatus.

[0074] FIG. 6 is a schematic block diagram showing the

configuration of the base station apparatus 3 according to

5 the embodiment. As shown in the view, the base station 

apparatus 3 comprises an higher layer processor 101, a 

preamble detector 103, a synchronization timing 

measurement unit 105, a controller 107, a reception 

processor 109, a plurality of receiving antennas, a

10 transmission processor 111, and a plurality of transmission 

antennas. Moreover, the higher layer processor 101 

comprises a radio resource controller 1011 and a random 

access controller 1012 . Note that, in FIG. 6, the receiving 

antennas and the transmission antennas are separately

15 arranged, but the antennas may be shared using a thyristor 

or the like capable of switching the input/output of a 

signal.

[0075] The higher layer processor 101 outputs the data

information for each downlink carrier component to the

20 transmission processor 111. Moreover, the higher layer 

processor 101 performs processing for a packet data 

convergence protocol (PDCP) layer, a radio link control 

(RLC) layer, and a radio resource control (RRC) layer. The 

radio resource controller 1011 of the higher layer

25 processor 101 performs the management and the like of 

various kinds of configuration data, communication
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conditions, and buffer conditions of the respective mobile 

station apparatuses 1. The random access controller 1012 

of the higher layer processor 101 performs the control 

related to random access of the respective mobile station

5 apparatuses 1.

[0076] In the above-described processing, the radio

resource controller 1011 of the higher layer processor 101 

allocates a plurality of uplink carrier components and 

downlink carrier components to the mobile station apparatus

10 1 in accordance with the number of downlink carrier

components and uplink carrier components which the base 

station apparatus 3 can use for radio communication, the 

number of downlink carrier components and uplink carrier 

components which the mobile station apparatus 1 can

15 simultaneously transmit or receive, and the like.

[0077] The radio resource controller 1011 generates

the information arranged in each channel of each downlink 

carrier component or obtains the same from an higher node, 

and outputs the same to the transmission processor 111 for

20 each downlink carrier component. For example, the radio 

resource controller 1011 generates downlink control 

information and a random access response which is one type 

of data information, and outputs the same to the 

transmission processor 111.

25 [0078] The radio resource controller 1011 allocates,

among the radio resources of the uplink carrier component
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allocated to the mobile station apparatus 1, a radio 

resource, into which the mobile station apparatus 1 

arranges a physical uplink shared channel (data 

information) , to the mobile station apparatus 1. Moreover,

5 the radio resource controller 1011 allocates, among the 

radio resources of the downlink carrier component allocated 

to the mobile station apparatus 1, a radio resource into 

which a physical downlink shared channel (data information) 

with respect to the mobile station apparatus 1 is arranged.

10 The radio resource controller 1011 generates the downlink 

grant and uplink grant indicative of the relevant

allocation of radio resources, and transmits the same to

the mobile station apparatus 1 via the transmission 

processor 111. Moreover, the radio resource controller

15 1011 includes the C-RNTI allocated to the mobile station

apparatus 1, which the downlink grant or uplink grant 

corresponds to, into the relevant downlink grant and uplink

grant.

[0079] The radio resource controller 1011, based on

20 the control information from the random access controller

1012, generates the physical downlink control channel 

instructing to start random access procedure. The radio 

resource controller 1011, based on the channel quality of 

a downlink carrier component allocated to the mobile

25 station apparatus 1 instructing to start random access 

procedure, the overhead of a physical downlink control
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channel, and the like, selects one arbitrary downlink 

carrier component, and transmits a physical downlink 

control channel instructing to start random access 

procedure, to the mobile station apparatus 1 via the 

transmission processor 111 by means of the selected 

downlink carrier component. Moreover, the radio resource

controller 1011 includes information indicative of the

radio resource of the physical random access channel 

corresponding to the downlink carrier component allocated 

to the mobile station apparatus 1 which the relevant 

physical downlink control channel corresponds to, the 

information indicative of the number of a signature, and 

the C-RNTI, into the physical downlink control channel 

instructing to start random access procedure.

[0080] The radio resource controller 1011 selects one

downlink carrier component based on the control information 

from the random access controller 1012, and allocates, 

among the radio resources within the selected downlink 

carrier component, a radio resource in which a random access 

response is arranged. Moreover, the radio resource 

controller 1011 includes the RA-RNTI, which is input from 

the random access controller 1012, into the downlink grant

indicative of the relevant allocation of radio resources.

[0081] The radio resource controller 1011 selects one

uplink carrier component based on the control information 

from the random access controller 1012, and allocates,
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among the radio resources within the selected uplink 

carrier component, a radio resource in which Message 3 is 

arranged. Moreover, the radio resource controller 1011 

generates the uplink grant indicative of the relevant 

allocation of radio resources, includes the same into the 

random access response, and transmits the same to the mobile 

station apparatus 1 via the transmission processor 111. 

Note that the uplink grant included in the random access 

response includes neither a cyclic redundancy check code 

nor a mobile station apparatus identifier. The random 

access response includes a deviation amount of the 

synchronization timing for each of a plurality of 

signatures input from the random access controller 1012, 

a temporary C-RNTI, and the uplink grant which the radio 

resource controller 1011 generated.

[0082] Based on the uplink control information 

(ACK/NACK, channel quality information, scheduling 

request) notified by means of the physical uplink control 

channel from the mobile station apparatus 1, the conditions 

of a buffer of the mobile station apparatus 1, and various 

kinds of configuration data of the respective mobile 

station apparatuses 1 which the radio resource controller 

1011 set, the radio resource controller 101 generates 

control information in order to control the reception 

processor 109 and the transmission processor 111, and 

outputs the same to the controller 107.
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[0083] In the above-described processing, the random

access controller 1012 of the higher layer processor 101 

generates: broadcast information including the information 

related to random access, such as the information

5 indicative of a pair of an uplink carrier component and a 

downlink carrier component for transmitting/receiving some 

of or all of the messages, configuration (allocation of 

radio resources and the like of a physical random access 

channel) of a physical random access channel within the

10 uplink carrier component, and the transmission conditions

(random access load) of the random access; a random access 

response; contention resolution; and the like, and outputs

these control information to the radio resource controller

1011 so as to transmit the same to the mobile station

15 apparatus 1 via the transmission processor 111.

[ 0084 ] The random access controller 1012 sets physical

random access channels corresponding to a specific downlink 

carrier component, by means of which random access 

procedure can be started, to the respective mobile station

20 apparatuses 1 based on the transmission conditions of the 

random access, the channel quality of an uplink carrier 

component, and the like, generates information indicative 

of the set specific downlink carrier component, and 

includes this information into a radio resource control

25 signal and the like, and outputs the resulting control 

information to the radio resource controller 1011 so as to
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transmit the same to the respective mobile station 

apparatuses 1 via the transmission processor 111.

[0085] For example, when the base station apparatus

3 and the mobile station apparatus 1 are out of

5 synchronization while there is data information to be 

transmitted in the mobile station apparatus 1, the random

access controller 1012 determines to instruct the mobile

station apparatus 1 to start random access procedure. The

random access controller 1012 allocates the radio resource

10 and signature of a physical random access channel 

corresponding to a specific downlink carrier component set 

in the mobile station apparatus 1. The random access 

controller 1012 generates the physical downlink control 

channel for instructing the mobile station apparatus 1 to

15 start random access procedure, and outputs the same to the 

radio resource controller 1011 so as to output the same to 

the transmission processor 111.

[0086] The random access controller 1012 outputs the

number of a signature and the deviation amount of

20 synchronization timing to the radio resource controller 

1011 based on the information about the physical random 

access channel, the number of a signature, and the deviation 

amount of synchronization timing input from the preamble 

detector 103, and outputs the same to the radio resource

25 controller 1011 so as to generate a random access response.

Moreover, the random access controller 1012 calculates the
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RA-RNTI from the information about the physical random 

access channel having detected the signature input from the 

preamble detector 103, and outputs the same to the radio

resource controller 1011.

5 [0087] The random access controller 1012, based on the

information about the physical random access channel having 

detected the signature input from the preamble detector 103, 

selects a downlink carrier component paired with an uplink 

carrier component in which a preamble has been detected,

10 and outputs the same to the radio resource controller 1011 

so as to transmit a random access response by means of the 

selected downlink carrier component. Moreover, the random 

access controller 1012 selects an uplink carrier component 

in which the preamble has been detected, and outputs control

15 information to the radio resource controller 1011 so as to

allocate, among the radio resources of the selected uplink 

carrier component, a radio resource for transmitting 

Message 3.

[0088] The random access controller 1012 outputs

20 control information to the radio resource controller 1011

so as to transmit, by means of a downlink carrier component, 

contention resolution to the mobile station apparatus 1 to 

which the radio resource has been allocated by means of the 

random access response, the mobile station apparatus 1

25 having transmitted Message 3.

[0089] The controller 107, based on the control
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information from the higher layer processor 101, generates 

a control signal for controlling the reception processor 

109 and the transmission processor 111. The controller 107 

outputs the generated control signal to the reception

5 processor 109 and the transmission processor 111, and 

controls the reception processor 109 and the transmission 

processor 111.

[0090] The reception processor 109, in accordance with

the control signal input from the controller 107, separates,

10 demodulates and decodes a reception signal received from 

the mobile station apparatus 1 via the receiving antenna, 

and outputs the decoded information to the higher layer 

processor 101. Moreover, the reception processor 109 

outputs the separated uplink reference signal to the

15 synchronization timing measurement unit 105, and outputs 

the separated physical random access channel to the 

preamble detector 103.

[0091] Specifically, the reception processor 109

converts (down-converts) the signal of each uplink carrier

20 component, which is received via each receiving antenna, 

into an intermediate frequency, removes an unwanted 

frequency component, and controls an amplification level 

so that the signal level is adequately maintained, and 

orthogonally demodulates a received signal based on the

25 in-phase component and quadrature component of the received 

signal, and converts the orthogonally demodulated analog
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signal into a digital signal. The reception processor 109 

removes the portion corresponding to a guard interval (GI) 

from the converted digital signal. The reception 

processor 109 performs Fast Fourier Transform (FFT) on the

5 signal, from which the guard interval has been removed, to 

extract a signal in the frequency domain.

[0092] The reception processor 109 separates the

extracted signal into the signals arranged in a physical 

random access channel, in a physical uplink control channel,

10 in a physical uplink shared channel, in a demodulation 

reference signal, and in a sounding reference signal, 

respectively, for each uplink carrier component. Note 

that this separation is performed based on the radio

resource allocation information which the base station

15 apparatus 3 determined in advance and notified to each 

mobile station apparatus 1. Moreover, the reception 

processor 109 calculates, from the separated uplink 

reference signal, an estimated value of a channel and 

performs compensation of the channels of the physical

20 uplink control channel and the physical uplink shared 

channel.

[0093] The reception processor 109 outputs the

separated physical random access channel to the preamble 

detector 103, and outputs the separated uplink reference

25 signal to the synchronization timing measurement unit 105. 

The reception processor 109 performs Inverse Discrete
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Fourier Transform (IDFT) on the physical uplink shared 

channel to obtain a modulation symbol. Then, with respect 

to the respective modulation symbols of the physical uplink 

control channel and the physical uplink shared channel, the

5 reception processor 109 demodulates the reception signal 

using a predetermined modulation scheme, such as binary 

phase shift keying (BPSK), quadrature phase shift keying 

(QPSK), 16 quadrature amplitude modulation (16QAM), or 64 

quadrature amplitude modulation (64QAM), or using a

10 modulation scheme which the base station apparatus 3 

notified to the respective mobile station apparatuses 1 in 

advance by means of the uplink grant.

[0094] The reception processor 109 decodes the

demodulated coded-bit of the physical uplink control

15 channel and the physical uplink shared channel at a 

predetermined coding rate of a predetermined coding scheme 

or at a predetermined coding rate, which the base station 

apparatus 3 notified the mobile station apparatuses 1 in 

advance by means of an uplink grant, of a predetermined

20 coding scheme, and outputs the data information and the 

uplink control information to the higher layer processor 

101. The reception processor 109 measures the power and 

the like of the reception signal of the uplink reference 

signal or the physical uplink shared channel received from

25 the mobile station apparatus 1 to measure the channel 

reception quality of the uplink carrier component, and
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outputs the same to the higher layer processor 101.

[0095] The preamble detector 103 detects a plurality

of preambles from the radio resource of a physical random 

access channel input from the reception processor 109,

5 calculates a synchronization timing deviation amount from 

the respective preambles, and outputs the information about 

the physical random access channel in which a signature has 

been detected, the number of a signature, and the 

synchronization timing deviation amount to the higher layer

10 processor 101. Moreover, from the number of times of 

reception of preambles, the preamble detector 103 also 

periodically notifies the higher layer processor 101 of the

random access transmission conditions of the mobile station

apparatus 1. The synchronization timing measurement unit

15 105 measures the uplink reference signal input from the

reception processor 109 for the purpose of maintaining 

synchronization, measures the deviation in synchronization 

timing, and reports the measurement result to the higher 

layer processor 101.

20 [0096] The transmission processor 111, in accordance

with the control signal input from the controller 107, 

generates a downlink reference signal, encodes and 

demodulates the data information and downlink control

information input from the higher layer processor 101,

25 arranges these demodulated information into a physical 

downlink control channel and a physical downlink shared
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channel, multiplexes the same with the generated downlink 

reference signal, and transmits the resulting signal to the 

mobile station apparatus 1 via the transmission antenna. 

[0097] Specifically, the transmission processor 111,

in accordance with the control signal input from the 

controller 107, performs encoding, such as turbo encoding, 

convolutional encoding, or block encoding, on the downlink 

control information and data information of the respective 

downlink carrier components input from the higher layer 

processor 101, and then modulates the encoded bit using a 

modulation scheme, such as QPSK, 16QAM, or 64QAM. Moreover, 

the transmission processor 111 generates, as the downlink 

reference signal, a sequence calculated by a rule which is 

predetermined based on a cell identifier (Cell ID) and the 

like for identifying the base station apparatus 3, the 

sequence being known by the base station apparatus 3, and 

multiplexes the downlink reference signal with the physical 

downlink control channel signal and the physical downlink 

shared channel signal.

[0098] The transmission processor 111 performs

Inverse Fast Fourier Transform (IFFT) on the multiplexed 

modulation symbol, and performs OFDM modulation on the 

resulting symbol, adds a guard interval to the 

OFDM-modulated OFDM symbol, and generates a baseband 

digital signal, converts the baseband digital signal into 

an analog signal, generates the in-phase component and
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quadrature component of an intermediate frequency from the 

analog signal, removes the redundant frequency components 

with respect to the intermediate frequency band, converts 

(up-converts) the intermediate frequency signal into a high

5 frequency signal, removes the redundant frequency 

components, and power-amplifies the resulting high 

frequency signal, and outputs the amplified signal to the 

transmission antenna for transmission.

[0099] FIG. 7 is a schematic block diagram showing the

10 configuration of the mobile station apparatus 1 according 

to the embodiment. As shown in the view, the mobile station 

apparatus 1 comprises a higher layer processor 201, a 

controller 203, a reception processor 205, a plurality of 

receiving antennas, a preamble generator 207, a

15 transmission processor 209, and a plurality of transmission 

antennas. Moreover, the higher layer processor 201 

comprises a radio resource controller 2011 and a random 

access processor 2012. Note that, in FIG. 7, the receiving 

antennas and the transmission antennas are separately

20 configured, but the antennas may be shared using a thyristor 

or the like capable of switching the input/output of a 

signal.

[0100] The higher layer processor 201 outputs the data

information for each uplink carrier component generated by

25 the operation of a user or the like to the transmission 

processor 209. Moreover, the higher layer processor 201
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performs the processing of a packet data convergence 

protocol layer, a radio link control layer, and a radio 

resource control layer. The radio resource controller 

2011 of the higher layer processor 201 performs the

5 management and the like of the various kinds of 

configuration data, communication conditions, and buffer 

conditions of the mobile station apparatus 1. The random 

access processor 2012 of the higher layer processor 201 

performs the control related to the random access of the

10 mobile station apparatus 1.

[0101] In the above-described processing, the radio

resource controller 2011 of the higher layer processor 201 

manages the downlink carrier component and uplink carrier 

component allocated to the mobile station apparatus 1, and

15 various kinds of configuration data such as C-RNTI. 

Moreover, the radio resource controller 2011 generates the 

information to be arranged in each channel of each uplink 

carrier component, and outputs the same to the transmission 

processor 209 for each uplink carrier component. For

20 example, when the radio resource for Message 3 is allocated 

by a random access response, the radio resource controller 

2011 generates the information to be transmitted by Message 

3 and outputs the same to the transmission processor 209. 

[0102] Based on the downlink control information (e.g.,

25 downlink grant, uplink grant) notified by means of the 

physical downlink control channel from the base station
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apparatus 3, the uplink grant with respect to the Message 

3 notified by random access, and various kinds of 

configuration data of the mobile station apparatus 1 

managed by the radio resource controller 2011, the radio

5 resource controller 2011 generates control information in 

order and controls the reception processor 205 and the 

transmission processor 209, and outputs the same to the

controller 203.

[0103] In the above-described processing, the random

10 access processor 2012 of the higher layer processor 201

manages: information related to random access transmission, 

which the base station apparatus 3 broadcasts, such as 

information indicative of a pair of an uplink carrier 

component and a downlink carrier component for

15 transmitting/receiving some of or all of the messages, the 

messages being related to random access, the configuration 

of the physical random access channel, which the downlink 

carrier component corresponds to, and the transmission 

conditions of random access; and information indicative of

20 the physical random access channel corresponding to a 

specific downlink carrier component, by means of which 

random access procedure can be started, notified from the 

base station apparatus 3 . The random access processor 2012 

starts random access when the mobile station apparatus 1

25 has received a physical downlink control channel 

instructing to start random access procedure from the base
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station apparatus 3 and when there is data information to 

be transmitted by means of an uplink but the uplink radio 

resource has not been allocated from the base station

apparatus 3.

5 [0104] When the random access processor 2012 is

instructed to start random access by means of a physical 

downlink control channel from the base station apparatus 

3 and the number of a signature and the radio resource of 

the physical random access channel corresponding to a

10 downlink carrier component are specif ied, the random access 

processor 2012 selects, among the radio resources of the 

physical random access channel corresponding to a specific 

downlink carrier component set in the base station 

apparatus 3, the physical random access channel and

15 signature which are specified by the physical downlink 

control channel instructing to start random access 

procedure.

[0105] Moreover, when the number of a signature and

the radio resource of a physical random access channel have

20 not been specified by means of the physical downlink control 

channel instructing to start random access procedure, or 

when the random access processor 2012 has determined to 

start random access procedure, the random access processor 

2012 randomly selects a radio resource among the radio

25 resources of the physical random access channel 

corresponding to a specific downlink carrier component, by
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means of which the random access procedure can be started, 

set in the base station apparatus 3, and determines, from 

the information about the downlink channel quality and the 

like, a range of signatures for contention based random

5 access to select, and then randomly selects a signature from 

the selected range of signatures . Thus, the mobile station 

apparatus 1 can perform contention based random access by 

means of an appropriate random access resource 

corresponding to a specific downlink carrier component,

10 which the base station apparatus 3 preliminarily allocated 

based on the channel quality of an uplink carrier component, 

the transmission conditions of a physical random access

channel, and the like.

[0106] The random access processor 2012 outputs

15 control information to the controller 203 so that the

preamble generator 207 generates a preamble including the 

selected signature, and outputs the control information to 

the controller 203 so that the transmission processor 209 

transmits the preamble by means of the radio resource of

20 the selected physical random access channel.

[ 0107 ] The random access processor 2012 calculates the

RA-RNTI corresponding to the radio resource, by means of 

which the preamble has been transmitted. Moreover, the 

random access processor 2012 outputs control information

25 to the controller 203 so that the reception processor 205 

monitors the downlink grant including the calculated
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RA-RNTI in the downlink carrier component paired with the 

uplink carrier component, by means of which the preamble 

has been transmitted, during a random access response 

receiving period which is a predetermined period after

5 transmitting the preamble.

[0108] When the number of a signature is specified from

the base station apparatus 3, and if the number of a 

signature specified from the base station apparatus 3 is 

included in the random access response in which the downlink

10 grant including the calculated RA-RNTI indicates the 

allocation of radio resources, the random access processor 

2012 determines that random access is successful, and 

terminates the processing related to the random access 

procedure .

15 [0109] When the number of a signature has not been

specified from the base station apparatus 3, the random 

access processor 2013 detects, from the random access 

response in which the downlink grant including the

calculated RA-RNTI indicates the allocation of radio

20 resources, the number of a signature included in the 

preamble which the mobile station apparatus 1 transmitted, 

and obtains a deviation amount of synchronization timing, 

the temporary C-RNTI, and the uplink grant indicative of 

the allocation of radio resources of Message 3

25 corresponding to the number of the detected signature. 

Moreover, the random access processor 2012, based on the
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deviation amount of synchronization timing, outputs 

control information to the controller 203 so as to adjust 

the transmission timing of the uplink signal of the 

transmission processor 209.

5 [0110] The random access processor 2012 outputs the

uplink grant addressed to the mobile station apparatus 1, 

the uplink grant being included in the random access 

response, to the radio resource controller 2011. Moreover, 

the random access processor 2012 outputs control

10 information to the radio resource controller 2011 so as to

generate Message 3 including the C-RNTI allocated to the 

base station apparatus 3 or the information such as a 

connection request.

[0111] The random access processor 2012 monitors

15 contention resolution in the downlink carrier component 

allocated to the base station apparatus 3 during a 

contention resolution receiving period which is a 

predetermined period after transmitting Message 3, and 

determines, if the contention resolution has been detected

20 in the downlink carrier component, that random access is 

successful and terminates the processing related to the

random access.

[0112] The controller 203, based on the control

information from the higher layer processor 201, generates

25 the control signals controlling the reception processor 205, 

the preamble generator 207, and the transmission processor
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209. The controller 203 outputs the generated control 

signals to the reception processor 205, the preamble 

generator 207, and the transmission processor 209 and 

controls the reception processor 205, the preamble

5 generator 207, and the transmission processor 209.

[0113] The reception processor 205, in accordance with

the control signal input from the controller 203, separates, 

demodulate and decodes the reception signal received from 

the base station apparatus 3 via the receiving antenna, and

10 outputs the decoded information to the higher layer 

processor 201. Moreover, the reception processor 205, 

based on the reception quality and the like of the detected 

downlink reference signal, generates channel quality 

information and outputs the same to the higher layer

15 processor 201 and the transmission processor 209.

[0114] Specifically, the reception processor 205

converts (down-converts) the signal of each uplink carrier 

component, which has been received via each receiving 

antenna, into an intermediate frequency, removes an

20 unwanted frequency component, and controls an 

amplification level so that the signal level is adequately 

maintained, and orthogonally demodulates the received 

signal based on the in-phase component and quadrature 

component of the received signal, and converts the

25 orthogonally demodulated analog signal into a digital 

signal. The reception processor 205 removes the portion
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corresponding to a guard interval from the converted 

digital signal. The reception processor 205 performs Fast 

Fourier Transform on the signal, from which the guard 

interval has been removed, to extract a frequency domain 

signal.

[0115] The reception processor 205 separates the

extracted signal for each downlink carrier component into 

the signals arranged in a physical downlink control channel, 

in a physical downlink shared channel, and in the downlink 

reference signal, respectively. Note that this separation 

is performed based on the radio resource allocation 

information and the like notified by downlink grant. 

Moreover, the reception processor 205 calculates an 

estimated value of a channel from the separated downlink 

reference signal, and performs compensation of the channels 

of a physical downlink control channel and a physical 

downlink shared channel. Moreover, the reception 

processor 205, based on the reception quality and the like 

of the separated downlink reference signal, generates 

channel quality information and outputs the same to the 

higher layer processor 201 and the transmission processor

209.

[0116] The reception processor 205 performs

demodulation of the QPSK modulation scheme on a physical 

downlink control channel, and monitors the downlink grant 

and uplink grant including the C-RNTI which is allocated
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to the mobile station apparatus by the base station 

apparatus 3 and the downlink grant including the RA-RNTI 

corresponding to the radio resource of the physical random 

access channel, by means of which the mobile station

5 apparatus transmitted the preamble, and attempts to decode . 

The reception processor 205, if succeeded in decoding a 

physical downlink control channel, outputs the decoded 

downlink control information to the higher layer processor 

201. The reception processor 205 performs the

10 demodulation of a modulation scheme, such as QPSK, 16QAM, 

or 64QAM, which is notified by downlink grant, on a physical 

downlink shared channel, and performs the decoding 

corresponding to a coding rate notified by downlink grant, 

and outputs the decoded data information to the higher layer

15 processor 201.

[0117] The preamble generator 207, in accordance with

the control signal input from the controller 203, generates 

the preamble including the signature which the random 

access processor 2012 has selected, and outputs the same

20 to the transmission processor 209.

[0118] The transmission processor 209, in accordance

with the control signal input from the controller 203, 

generates an uplink reference signal, encodes and modulates 

the data information input from the higher layer processor

25 201 and the channel quality information input from the

reception processor 205, and arranges the resulting
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information into a physical uplink shared channel and in 

a physical uplink control channel, and multiplexes the same 

with the generated uplink reference signal and transmits 

the multiplexed signal to the base station apparatus 3 via

5 the transmission antenna. Moreover, the transmission 

processor 209, in accordance with the control signal input 

from the controller 203, arranges the preamble, which is 

input from the preamble generator 207, into a physical 

random access channel and transmits the same to the base

10 station apparatus 3 via the transmission antenna.

[0119] Specifically, the transmission processor 209,

in accordance with the control signal input from the 

controller 203, performs encoding, such as turbo encoding, 

convolutional encoding, block encoding, on the uplink

15 control information and data information of each uplink 

carrier component input from the higher layer processor 201 

and the reception processor 205, and modulates the encoded 

bit with a modulation scheme, such as BPSK, QPSK, 16QAM,

or 64QAM.

20 [0120] The transmission processor 209 generates, as

an uplink reference signal, a sequence calculated by a rule 

which is predetermined based on a cell identifier and the 

like for identifying the base station apparatus 3, the 

sequence being known by the base station apparatus 3. The

25 transmission processor 209 spreads the modulation symbol 

of a physical uplink control channel with a code, and
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rearranges the modulation symbols of the physical uplink 

shared channel in parallel, and then performs Discrete 

Fourier Transform (DFT) on the rearranged modulation 

symbols, and multiplexes the resulting modulation symbols

5 with the generated uplink reference signal. Moreover, the 

transmission processor 209 arranges the preamble, which is 

input from the preamble generator 207, into a physical

random access channel.

[0121] The transmission processor 209 performs

10 Inverse Fast Fourier Transform on the multiplexed signal,

and performs the modulation of SC-FDMA, and adds a guard 

interval to the SC-FDMA modulated SC-FDMA symbol and 

generates a baseband digital signal, converts the baseband 

digital signal into an analog signal, generates the

15 in-phase component and quadrature component of an 

intermediate frequency from the analog signal, removes the 

redundant frequency components with respect to the 

intermediate frequency band, converts (up-converts) an 

intermediate frequency signal into a high frequency signal,

20 removes the redundant frequency components, 

power-amplifies the resulting high frequency signal, and 

outputs the amplified signal to the transmission antenna

for transmission.

[0122] Hereinafter, the operation of a wireless

25 communication system is described. FIG. 8 is a conceptual 

view showing the relationship between a physical downlink
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control channel and a physical random access channel 

according to the embodiment. FIG. 8 shows a case where the 

base station apparatus 3 allocates three downlink carrier 

components (DCC-1, DCC-2, DCC-3) and three uplink carrier 

components (UCC-1, UCC-2, UCC-3) to the mobile station 

apparatus 1 and allocates UCC-2 as the uplink carrier 

component which the physical downlink control channel 

instructing to start the physical random access channel 

corresponds to.

[0123] In FIG. 8, the base station apparatus 3 notifies 

the mobile station apparatus 1 of the physical random access 

channel of UCC-2, which DCC-2 corresponds to, as the 

physical random access channel by means of which random 

access procedure can be started. Moreover, the base 

station apparatus 3 allocates the radio resource of the 

physical random access channel of UCC-2 and the number of 

a signature to the mobile station apparatus 1, and transmits 

the physical downlink control channel instructing to start 

the random access procedure, the physical downlink control 

channel including the information indicative of the 

allocated physical random access channel and number of a 

signature, by means of any one downlink carrier component 

among the downlink carrier components (DCC-1, DCC-2, DCC-3) 

allocated to the mobile station apparatus 1.

[0124] Upon receipt of the physical downlink control 

channel instructing to start random access procedure by
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means of any one downlink carrier component among the 

downlink carrier components (DCC-1, DCC-2, DCC-3) 

allocated to the base station apparatus 3, the mobile 

station apparatus 1 transmit a preamble (Message 1) using 

the radio resource of a physical random access channel and 

the signature, which the relevant physical downlink control 

channel indicates, among the physical random access 

channels of UCC-2 notified from the base station apparatus

3.

[0125] FIG. 9 is a flow diagram showing an example of

the operation of the base station apparatus 3 according to 

the embodiment. The base station apparatus 3 allocates to 

the mobile station apparatus 1 a downlink carrier component, 

by means of which a physical downlink shared channel may 

be transmitted, and an uplink carrier component to which 

the radio resource of a physical uplink shared channel may 

be allocated (Step S10) . The base station apparatus 3 

allocates to the mobile station apparatus 1 physical random 

access channels corresponding to a specific downlink 

carrier component by means of which random access procedure 

can be started, and notifies the information indicative of 

this allocation to the mobile station apparatus 1 (Step Sil) . 

The base station apparatus 3 transmits the physical 

downlink control channel instructing to start random access 

procedure to the mobile station apparatus 1 by means of any 

one downlink carrier component (StepS12). After Step S12 ,
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the base station apparatus 3 terminates the processing 

related to the transmission of the physical downlink 

control channel instructing to start random access 

procedure.

5 [0126] FIG. 10 is a flow diagram showing an example

of the operation of the mobile station apparatus 1 according 

to the embodiment. The mobile station apparatus 1 is 

allocated, from the base station apparatus 3, a downlink 

carrier component to which a physical downlink shared

10 channel may be transmitted and an uplink carrier component 

to which the radio resource of a physical uplink shared 

channel may be allocated (Step S20). The mobile station 

apparatus 1 is notified of the information indicative of 

the physical random access channels corresponding to a

15 specific downlink carrier component, by means of which 

random access procedure can be started, the physical random 

access channels being allocated from the base station 

apparatus (Step S21).

[0127] The mobile station apparatus 1 receives the

20 physical downlink control channel instructing to start 

random access procedure by means of any one downlink carrier 

component among the downlink carrier components allocated 

in Step S20 (Step S22). The mobile station apparatus 1 

starts random access procedure by means of the physical

25 random access channel corresponding to a specific downlink 

carrier component, by means of which random access
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procedure can be started, allocated in Step S21 (Step S23) . 

After Step S23, the mobile station apparatus 1 terminates 

the processing related to the reception of the physical 

downlink control channel instructing to start random access

5 procedure.

[0128] Note that, in the first embodiment of the

present invention, because a downlink carrier component and 

an uplink carrier component, by means of which the base 

station apparatus 3 and the mobile station apparatus 1

10 transmit/receive some of or all of the messages for random 

access, serve as a pair, the base station apparatus 3 

allocates to the mobile station apparatus 1 physical random 

access channels corresponding to a specific downlink 

carrier component, by means of which random access

15 procedure can be started, in other words the base station 

apparatus 3 allocates to the mobile station apparatus 1 a 

downlink carrier component and an uplink carrier component, 

by means of which communication for random access procedure 

can be performed, and the base station apparatus 3 allocates

20 to the mobile station apparatus 1 a downlink carrier 

component or an uplink carrier component by means of which 

the communications for random access procedure can be 

performed.

[0129] Thus, according to the first embodiment of the

25 present invention, the wireless communication system is a 

wireless communication system in which the base station
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apparatus 3 and at least one mobile station apparatus 1 

communicate with each other using a plurality of carrier 

components each defined by a different frequency band, 

wherein the base station apparatus 3 preliminarily 

allocates random access resources corresponding to a 

specific downlink carrier component, by means of which the 

mobile station apparatus 1 can start a random access 

communication, among the random access resources 

corresponding to the respective downlink carrier 

components set in the mobile station apparatus 1, and 

transmits a physical downlink control channel (control 

information) instructing to start random access procedure 

by means of one arbitrary downlink carrier component among 

a plurality of downlink carrier components set in the mobile 

station apparatus 1, and wherein upon receipt of the 

physical downlink control channel (control information) 

instructing to start random access procedure by means of 

any one downlink carrier component, the mobile station 

apparatus 1 starts random access procedure by means of the 

random access resource corresponding to a specific downlink 

carrier component preliminarily allocated to the base 

station apparatus 3.

[0130] In this manner, without changing the 

configuration of the physical downlink control channel 

instructing to start the random access procedure in the 

conventional art, the mobile station apparatus 1 can
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determine that "the physical downlink control channel 

instructing to start random access procedure, the physical 

downlink control channel being received by means of any one 

downlink carrier component among a plurality of downlink

5 carrier components allocated from the base station 

apparatus 3, is indicating the start of random access 

procedure with respect to a random access resource 

corresponding to a preliminarily allocated specific 

downlink carrier component." Moreover, the base station

10 apparatus 3, based on the channel quality of a plurality 

of downlink carrier components allocated to the mobile 

station apparatus 1, the overhead of a physical downlink 

control channel, and the like, can flexibly select a 

downlink carrier component in which the physical downlink

15 control channel instructing to start random access 

procedure is arranged.

[0131] (Second embodiment)

Hereinafter, a second embodiment of the present

invention will be described with reference to the

20 accompanying drawings.

[0132] In the second embodiment of the present

invention, a case is described where a base station

apparatus selects, from among the radio resources of

physical random access channels corresponding to a

25 plurality of downlink carrier components allocated to a 

mobile station apparatus, one arbitrary physical random
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access channel for instructing the mobile station apparatus 

to start physical random access channel processing, and 

indicates "which downlink carrier component the selected 

physical random access channel corresponds to" to the

5 mobile station apparatus by means of the downlink carrier 

component for transmitting a physical downlink control 

channel instructing to start the random access procedure. 

[0133] Comparing the wireless communication system

according to the embodiment with the wireless communication

10 system according to the first embodiment, the higher layer 

processor of the mobile station apparatus and the higher 

layer processor of the base station apparatus differ 

between the first and second embodiments. However, 

because the configurations and functions which other

15 components have are the same as those of the first 

embodiment, the description of the same functions as those

of the first embodiment is omitted. Hereinafter, a mobile 

station apparatus and a base station apparatus according

to the embodiment are referred to as a mobile station

20 apparatus 5 and a base station apparatus 7, respectively. 

[0134] FIG. 11 is a schematic block diagram showing

the configuration of the base station apparatus 7 according 

to the second embodiment of the present invention. 

Comparing a higher layer processor 301 (FIG. 11) according

25 to the embodiment with the higher layer processor 101 (FIG. 

6) according to the first embodiment, a radio resource
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controller 3011 and a random access controller 3012 differ.

[0135] Now, the processing of the higher layer

processor 301 of the base station apparatus 7 is described. 

The higher layer processor 3011 outputs the data

5 information for each downlink carrier component to the 

transmission processor 111. Moreover, the higher layer 

processor 301 performs the processing of a packet data 

convergence protocol layer, a radio link control layer, and 

a radio resource control layer. The radio resource

10 controller 3011 of the higher layer processor 301 performs 

the management and the like of various kinds of 

configuration data, communication conditions, and buffer 

conditions of the respective mobile station apparatuses 5. 

The random access controller 3012 of the higher layer

15 processor 301 performs the control related to random access 

of the respective mobile station apparatuses 5.

[0136] Comparing the radio resource controller 3011

according to the embodiment with the radio resource 

controller 1011 according to the first embodiment, a

20 difference is in that the radio resource controller 3011

selects one downlink carrier component based on the control

information from the random access controller 3012 and

transmits a physical downlink control channel instructing 

to start random access procedure to the mobile station

25 apparatus 5 via the transmission processor 111 by means of 

the selected downlink carrier component. Because other

I



67

functions which the radio resource controller 3011

according to the embodiment has are the same as those which 

the radio resource controller 1011 according to the first 

embodiment has, the description of the same functions as

5 those of the first embodiment is omitted.

[0137] The random access controller 3012 generates

broadcast information including the information related to 

random access, such as information indicative of a pair of 

an uplink carrier component and a downlink carrier

10 component for transmitting/receiving some of or all of the 

messages for random access, the configuration of a physical

random access channel (the allocation and the like of radio

resources of a physical random access channel), the

transmission conditions (random access load) of random 

15 access, and additionally a pair of physical random access 

channels corresponding to a downlink carrier component for 

transmitting a physical downlink control channel 

instructing to start the random access procedure and a 

downlink carrier component to be instructed to start random

20 access procedure. The random access controller 3012 then

outputs control information to the radio resource

controller 3011 so as to transmit the same to the mobile

station apparatus 5 via the transmission processor 111.

[0138] For example, when the base station apparatus

25 7 and the mobile station apparatus 5 are out of

synchronization while the random access controller 3012 has
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data information to be transmitted to the mobile station 

apparatus 5, the random access controller 3012 determines 

to instruct the mobile station apparatus 5 to start random 

access procedure. Moreover, the random access controller

5 3012, based on the transmission conditions of random access,

the channel quality of the uplink carrier component, and 

the like, selects an uplink carrier component instructing 

to start random access procedure and allocates the radio 

resource of a physical random access channel and the

10 signature within the selected uplink carrier component to 

the mobile station apparatus 5.

[0139] The random access controller 3012 generates the

physical downlink control channel for instructing the 

mobile station apparatus 5 to start random access procedure

15 and outputs control information to the radio resource 

controller 3011 so as to transmit the relevant physical 

downlink control channel to the mobile station apparatus 

5 via the transmission processor 111 by means of the 

downlink carrier component corresponding to the physical

20 random access channel of the uplink carrier component 

instructing to start random access procedure.

[0140] Moreover, the random access controller 3012

according to the embodiment does not have the function which 

the random access controller 1012 according to the first

25 embodiment has, i.e., the function to set to the respective 

mobile station apparatuses 1 a physical random access
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channel corresponding to a specific downlink carrier 

component, by means of which random access procedure can 

be started, based on the transmission conditions of random

access, the channel quality of the uplink carrier component, 

5 and the like, generate information indicative of the set

specific downlink carrier component, and include this 

information into a radio resource control signal and the 

like, and output the resulting control information to the

radio resource controller 1011 so as to transmit the same

10 to the respective mobile station apparatuses 1 via the 

transmission processor 111. Because other functions which 

the radio resource controller 3011 according to the

embodiment has are the same as those which the radio

resource controller 1011 according to the first embodiment

15 has, the description of the same functions as those of the

first embodiment is omitted.

[0141] FIG. 12 is a schematic block diagram showing

the configuration of the mobile station apparatus 5 

according to the second embodiment of the present invention

20 Comparing an higher layer processor 401 (FIG. 12) according 

to the embodiment with the higher layer processor 201 (FIG. 

7) according to the first embodiment, a random access 

processor 4012 differs.

[0142] The higher layer processor 401 outputs the data

25 information for each uplink carrier component generated by 

the operation of a user or the like to the transmission
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processor 209. Moreover, the higher layer processor 401 

performs the processing of a packet data convergence 

protocol layer, a radio link control layer, and a radio 

resource control layer. The random access processor 4012

5 of the higher layer processor 401 performs the control 

related to the random access of the mobile station apparatus

5.

[0143] In the above-described processing, when the

mobile station apparatus receives a physical downlink

10 control channel instructing to start the random access 

procedure from the base station apparatus 3 and when there 

is data information to be transmitted by means of an uplink 

but the uplink radio resource has not been allocated from 

the base station apparatus 3, the random access processor

15 4012 of the higher layer processor 401 starts random access

procedure .

[0144] The random access processor 4012, upon receipt

of a physical downlink control channel instructing to start 

random access procedure by any one downlink carrier

20 component, determines that the random access processor 4012 

is instructed to start the random access procedure by means 

of the radio resource of a physical random access channel 

which a downlink carrier component corresponds to, the 

downlink carrier component having receiving the relevant

25 physical downlink control channel. Moreover, the random 

access processor 4012 selects the number of a signature
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specified by the relevant physical downlink control channel, 

and the radio resource of the physical random access 

channel.

[0145] When the number of a signature and the radio

5 resource of the physical random access channel have not been 

specified by means of the physical downlink control channel 

instructing to start the random access procedure, or when 

the random access processor 4012 has determined to start 

random access procedure, the random access processor 4012

10 randomly selects an uplink carrier component and the radio 

resource of a physical random access channel within the 

uplink carrier component. Furthermore, the random access 

processor 4012 determines, from the channel quality 

information and the like of the downlink carrier component,

15 a range of signatures for contention based random access 

to select, and randomly selects a signature from the 

selected range of signatures. Thus, the mobile station 

apparatus 5 selects the random access resource for 

performing contention based random access, from the random

20 access resources corresponding to all the downlink carrier 

components allocated to the base station apparatus 7. 

Therefore, the random access resources which a plurality 

of mobile station apparatus 5 select are dispersed, and the 

probability that a plurality of mobile station apparatus

' 25 5 select the same random access resource and the same number

of a signature can be reduced.
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[0146] The random access processor 4012 according to

the embodiment does not have the function, which the random 

access processor 2012 according to first embodiment has, 

i . e., the function to manage the information indicative of

5 a physical random access channel corresponding to a 

specific downlink carrier component by means of which 

random access procedure can be started. Because other 

functions which the random access processor 4012 according

to the embodiment has are the same as those which the random

10 access processor 2012 according to the first embodiment has, 

the description of the same functions as those of the first

embodiment is omitted.

[0147] Hereinafter, the operation of a wireless

communication system is described. FIG. 13 is a conceptual

15 view showing the relationship between a physical downlink 

control channel and a physical random access channel 

according to the embodiment. FIG. 13 shows a case where 

the base station apparatus 7 allocates three downlink 

carrier components (DCC-1, DCC-2, DCC-3) and three uplink

20 carrier components (UCC-1, UCC-2, UCC-3) to the mobile 

station apparatus 5, and notifies that DCC-1 and UCC-1, 

DCC-2 and UCC-2, DCC-3 and UCC3 each are pairs as the pair 

of a downlink carrier component for transmitting a physical 

downlink control channel instructing to start the random

25 access procedure and an uplink carrier component including 

a physical random access channel to be instructed to start
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random access procedure.

[0148] In FIG. 13, the base station apparatus 7

allocates the radio resource of a physical random access 

channel and the number of a signature of UCC1, UCC-2, or

5 UCC-3 to the mobile station apparatus 5, and transmits a 

physical downlink control channel instructing to start the 

random access procedure by means of the downlink carrier 

component (DCC-1, DCC-2, DCC-3) which the radio resource

of the physical random access channel allocated to the 

10 mobile station apparatus 5 corresponds to.

[0149] Upon receipt of the physical downlink control

channel instructing to start the random access procedure 

by means of any one downlink carrier component among the 

downlink carrier components (DCC-1, DCC-2, DCC-3)

15 allocated to the base station apparatus 7, the mobile 

station apparatus 5 selects a physical random access 

channel corresponding to the downlink carrier component 

(DCC-1, DCC-2, DCC-3) having received the relevant physical 

downlink control channel, and transmits the preamble

20 (Message 1) using the radio resource and signature of the 

physical random access channel which the relevant physical 

downlink control channel indicates by means of the selected 

uplink carrier component.

[0150] FIG. 14 is a flow diagram showing an example

25 of the operation of the base station apparatus 7 according 

to the embodiment. The base station apparatus 7 allocates
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to the mobile station apparatus 5 a downlink carrier 

component by means of which a physical downlink shared 

channel may be transmitted, and an uplink carrier component 

to which the radio resource of a physical uplink shared 

channel may be allocated (Step S30). The base station 

apparatus 7 notifies the mobile station apparatus 5 of the 

information indicative of a pair of physical random access 

channels corresponding to a downlink carrier component for 

transmitting a physical downlink control channel 

instructing to start the random access procedure and a 

downlink carrier component to be instructed to start random 

access procedure (Step 31).

[0151] The base station apparatus 7 selects a physical 

random access channel causing the mobile station apparatus 

5 to start random access procedure (Step S32). The base 

station apparatus 7 transmits to the mobile station 

apparatus 5 a physical downlink control channel instructing 

to start the random access procedure by means of the 

downlink carrier component corresponding to the physical 

random access channel selected in Step S32 (Step S33). 

After Step S33, the base station apparatus 7 terminates the 

processing related to the transmission of the physical 

downlink control channel instructing to start the random 

access procedure.

[0152] FIG. 15 is a flow diagram showing an example 

of the operation of the mobile station apparatus 5 according
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to the embodiment. The mobile station apparatus 5 is 

allocated, from the base station apparatus 7, a downlink 

carrier component to which a physical downlink shared 

channel may be transmitted and an uplink carrier component 

to which the radio resource of a physical uplink shared 

channel may be allocated (Step S40). The mobile station 

apparatus 5 obtains, from the base station apparatus 7, the 

information indicative of a pair of physical random access 

channels corresponding to a downlink carrier component for 

transmitting a physical downlink control channel 

instructing to start the random access procedure and a 

downlink carrier component to be instructed to start random 

access procedure (Step S41).

[0153] The mobile station apparatus 5 receives the

physical downlink control channel instructing to start the 

random access procedure by means of any one downlink carrier 

component among the downlink carrier components allocated 

in Step S40 (Step S42) . Upon receipt of the physical 

downlink control channel instructing to start the random 

access procedure, the mobile station apparatus 5 determines, 

in accordance with the information obtained in Step S41, 

that the mobile station apparatus 5 is instructed to start 

the random access procedure in the physical random access 

channel corresponding to a downlink carrier component, by 

means of which the relevant physical downlink control

channel has been received, and starts the random access
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procedure by means of the relevant physical random access 

channel (Step S43). After Step S43, the mobile station 

apparatus 5 terminates the processing related to the 

reception of the physical downlink control channel

5 instructing to start the random access procedure.

[0154] Note that, in the second embodiment of the

present invention, the base station apparatus 7 transmits 

information indicative of a pair of an uplink carrier 

component and a downlink carrier component for

10 transmitting/receiving some of or all of the messages, and 

information indicative of a pair of physical random access 

channels corresponding to a downlink carrier component for 

transmitting a physical downlink control channel 

instructing to start the random access procedure and a

15 downlink carrier component to be instructed to start random 

access procedure. However, the pair of an uplink carrier 

component and a downlink carrier component for 

transmitting/receiving some of or all of the messages may 

be set the same as the pair of physical random access

20 channels corresponding to a downlink carrier component for 

transmitting a physical downlink control channel 

instructing to start random access procedure, and a 

downlink carrier component to be instructed to start random 

access procedure. Thus, the mobile station apparatus 5,

25 upon receipt of a physical downlink control channel 

instructing to start the random access procedure by means
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of any one downlink carrier component, may determine that 

the mobile station apparatus 5 is instructed to start random 

access procedure by means of the physical random access 

channel corresponding to the relevant downlink carrier

5 component, so that the amount of information which the base 

station apparatus 7 broadcasts can be reduced.

[0155] Thus, according to the second embodiment of the

present invention, the wireless communication system is a 

wireless communication system in which the base station

10 apparatus 7 and at least one mobile station apparatus 5 

communicate with each other using a plurality of carrier 

components each defined by a different frequency band, 

wherein the base station apparatus 7 selects, among the 

random access resources corresponding to the respective

15 downlink component carrier components set in the mobile 

station apparatus 5, a random access resource causing the 

mobile station apparatus 5 to start a random access 

communication, and transmits a physical downlink control 

channel (control information) instructing to start random

20 access procedure by means of a downlink component carrier 

component corresponding to the selected random access 

resource, and wherein the mobile station apparatus 5, upon 

receipt of a physical downlink control channel (control 

information) instructing to start random access procedure

25 by means of any one downlink carrier component, starts 

random access procedure by means of the random access
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resource corresponding to a downlink carrier component 

having received the relevant physical downlink control 

channel (control information).

[0156] Thus, without changing the configuration of the

5 physical downlink control channel instructing to start the 

random access procedure in the conventional art, the mobile 

station apparatus 5, depending on by means of which downlink 

carrier component among a plurality of downlink carrier 

components allocated from the base station apparatus 7, the

10 physical downlink control channel instructing to start 

random access procedure has been received, can determine 

that "the relevant physical downlink control channel is 

currently instructing to start random access procedure with 

respect to a random access resource corresponding to which

15 downlink carrier component." Moreover, the base station 

apparatus 7, based on the channel quality of a plurality 

of uplink carrier components allocated to the mobile 

station apparatus 5, the transmission conditions (random

access load) of the physical random access channel, and the

20 like, can flexibly select the uplink carrier component 

instructing to start the random access procedure.

[0157] Note that, in the first embodiment and second

embodiment of the present invention, each downlink carrier

component corresponds to the physical random access channel

25 within a different uplink carrier component, but a 

plurality of downlink carrier components may correspond to
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different physical random access channels within the same 

uplink carrier component, or a plurality of downlink 

carrier components may correspond to the same physical 

random access channel within the same uplink carrier 

component. In this case, information indicative of the 

uplink carrier component paired with a downlink carrier 

component, the information being included in information 

related to random access transmission of a plurality of 

downlink carrier components, or the configuration of a 

physical random access channel which the downlink carrier 

component corresponds to becomes the same between the first

and second embodiments

[0158] (A) In addition, the present invention may 

employ the following forms. That is, the wireless 

communication system of the present invention is a wireless 

communication system in which the base station apparatus 

and at least one mobile station apparatus communicate with 

each other using a plurality of carrier components each 

defined by a different frequency band, wherein the base 

station apparatus comprises: a random access controller 

which, among the random access resources corresponding to 

the respective downlink carrier components set in the 

mobile station apparatus 1, preliminarily allocates a 

random access resource corresponding to a specific downlink 

carrier component by means of which the mobile station 

apparatus 1 can start a random access communication; and
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a transmission processor which transmits control 

information instructing to start the random access 

procedure by means of one arbitrary downlink carrier 

component among a plurality of downlink carrier components 

set in the mobile station apparatus 1, and wherein the 

mobile station apparatus further comprises a random access 

processor which, upon receipt of the control information 

instructing to start random access procedure by means of 

any one downlink carrier component, starts random access 

procedure by means of the random access resource 

corresponding to a specific downlink carrier component 

preliminarily allocated to the base station apparatus. 

[0159] In this manner, a base station apparatus

preliminarily notifies to a mobile station that the 

physical downlink control channel instructing to start the 

random access procedure instructs the start of random 

access procedure with respect to the random access resource 

corresponding to which downlink carrier component. 

Therefore, the mobile station apparatus can determine that 

a physical downlink control channel instructing to start 

the random access procedure, which is received by any one 

downlink carrier component among a plurality of downlink 

carrier components allocated from the base station 

apparatus, is currently instructing the start of random

access procedure with respect to a random access resource 

corresponding to a preliminarily allocated specific
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downlink carrier component. Moreover, the base station 

apparatus, based on the channel quality of a plurality of 

downlink carrier components allocated to the mobile station 

apparatus, the overhead of a physical downlink control

5 channel, or the like, can flexibly select a downlink carrier 

component in which a physical downlink control channel 

instructing to start the random access procedure is 

arranged.

[0160] (B) The radio communication of the present

10 invention is a wireless communication system in which the 

base station apparatus and at least one mobile station 

apparatus communicate with each other using a plurality of 

carrier components each defined by a different frequency 

band, wherein the base station apparatus comprises a random

15 access controller which, from among the random access 

resources corresponding to the respective downlink carrier 

components set in the mobile station apparatus, selects a 

random access resource causing the mobile station apparatus

to start a random access communication; and a transmission

20 processor which transmits control information instructing 

to start random access procedure by means of a downlink 

carrier component corresponding to the selected random 

access resource, and wherein the mobile station apparatus 

further comprises a random access processor which, upon

25 receipt of the control information instructing to start 

random access procedure by means of any one downlink carrier

II
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component, starts random access procedure by means of a

random access resource corresponding to the downlink 

carrier component having received the control information. 

[0161] In this manner, a base station apparatus

notifies the physical downlink control channel instructing 

to start the random access procedure to a mobile station 

apparatus by using a downlink carrier component which a 

random access resource corresponds to, the random access 

resource by means of which the relevant physical downlink 

control channel instructs to start random access procedure. 

Therefore, the mobile station apparatus, depending on by 

means of which downlink carrier component among a plurality 

of downlink carrier components allocated from the base 

station apparatus, the physical downlink control channel 

instructing to start the random access procedure has been 

received, can determine that "the relevant physical 

downlink control channel is currently instructing to start 

random access procedure with respect to the random access 

resource corresponding to which downlink carrier 

component." Moreover, the base station apparatus, based 

on the channel quality of a plurality of uplink carrier 

components allocated to the mobile station apparatus, the 

transmission conditions (random access load) of the 

physical random access channel, and the like, can flexibly 

select the uplink carrier component instructing to start 

the random access procedure.
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[0162] (C) In the wireless communication system of the

present invention, the base station apparatus and the 

mobile station apparatus communicate messages for random 

access by means of an uplink carrier component including

5 the random access resource, which the base station 

apparatus selected, and a downlink carrier component 

corresponding to the uplink carrier component.

[0163] With this configuration, the amount of

information which a base station apparatus broadcasts to

10 a mobile station apparatus can be reduced.

[0164] (D) In the wireless communication system of the

present invention, the base station apparatus transmits a 

radio resource control signal including information 

indicative of a specific random access resource allocated

15 to the mobile station apparatus.

[0165] In this manner, a base station apparatus

notifies a random access resource preliminarily allocated 

to a mobile station apparatus, the random access resource 

corresponding to a specific downlink carrier component

20 which the physical downlink control channel instructing to 

start the random access procedure corresponds to. 

Therefore, the mobile station apparatus can determine that 

"a physical downlink control channel instructing to start 

the random access procedure, the physical downlink control

25 channel being received by means of any one downlink carrier 

component among a plurality of downlink carrier components
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allocated from the base station apparatus, is instructing 

to start random access procedure with respect to a random 

access resource corresponding to a preliminarily allocated 

specific downlink carrier component."

5 [0166] (E) In the wireless communication system of the

present invention, the physical downlink control channel 

instructing to start the random access procedure further 

includes, among the random access resources corresponding 

to the downlink carrier component, information indicative

10 of a random access resource, by means of which the mobile 

station apparatus can start random access procedure, and 

information indicative of a signature.

[0167] With this configuration, the base station

apparatus, depending on the transmission conditions of

15 random access and the like, can notify the random access 

resource, which is allocated among the random access 

resources corresponding to a downlink carrier component, 

and the number of a signature to a mobile station apparatus 

by using a physical downlink control channel instructing

20 to start the random access procedure.

[0168] (E) In the wireless communication system of the

present invention, the random access controller, when 

specifying contention based random access as a random 

access method for the mobile station apparatus, sets the

25 information indicative of a signature to a specific code 

point, and the random access processor, when the
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information indicative of a signature is the specific code 

point, selects contention based random access as the random

access method.

[0169] With this configuration, the base station

5 apparatus can, for example when there is no signature for 

non-contention based random access to be allocated to a

mobile station apparatus, instruct a mobile station 

apparatus to select contention based random access as the 

random access method, using a physical downlink control

10 channel instructing to start the random access procedure. 

[0170] (G) In the wireless communication system of the

present invention, the random access processor, when

contention based random access has been selected as the

random access method, selects a random access resource for

15 starting random access procedure among the random access 

resources corresponding to a specific downlink carrier 

component preliminarily allocated to the base station

apparatus .

[0171] With this configuration, the mobile station

20 apparatus can perform contention based random access by 

means of an appropriate random access resource 

corresponding to a specific downlink carrier component, 

which the base station apparatus preliminarily allocated 

based on the channel quality of an uplink carrier component,

25 the transmission conditions of a physical random access 

channel, and the like.
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[0172] (H) In the wireless communication system of the

present invention, the random access processor, when

contention based random access has been selected as the

random access method, selects a random access resource for

5 starting random access procedure among all the random 

access resources corresponding to the respective downlink 

carrier components set in the base station apparatus. 

[0173] With this configuration, a mobile station

apparatus selects a random access resource for performing

10 contention based random access among the random access 

resources corresponding to all the downlink carrier 

components allocated to a base station apparatus. 

Therefore, the random access resources which a plurality 

of mobile station apparatuses select are dispersed, and the

15 probability that a plurality of mobile station apparatuses

select the same random access resource and the same number

of a signature can be reduced.

[0174] (I) The base station apparatus of the present

invention is a base station apparatus applied to a wireless

20 communication system in which the base station apparatus 

and at least one mobile station apparatus communicate with 

each other using a plurality of carrier components each 

defined by a different frequency band, wherein the base 

station apparatus comprises: a random access controller

25 which, among the random access resources corresponding to 

the respective downlink carrier components set in the
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mobile station apparatus, preliminarily allocates a random 

access resource by means of which the mobile station 

apparatus can start a random access communication, and a 

transmission processor which transmits control information

5 instructing to start the random access procedure by means 

of one arbitrary downlink carrier component among a 

plurality of downlink carrier components set in the mobile 

station apparatus 1.

[0175] Thus, a base station apparatus preliminarily

10 notifies to a mobile station that the physical downlink 

control channel instructing to start the random access 

procedure instructs the start of random access procedure 

with respect to the random access resource corresponding 

to which downlink carrier component. Therefore, the

15 mobile station apparatus can determine that "a physical 

downlink control channel instructing to start the random 

access procedure, the physical downlink control channel 

being received by means of any one downlink carrier 

component among a plurality of downlink carrier components

20 allocated from the base station apparatus, is currently 

instructing to start random access procedure with respect

to a random access resource corresponding to a 

preliminarily allocated specific downlink carrier 

component." Moreover, the base station apparatus, based

25 on the channel quality of a plurality of downlink carrier 

components allocated to the mobile station apparatus, the



88

overhead of a physical downlink control channel, or the like, 

can flexibly select a downlink carrier component in which 

a physical downlink control channel instructing to start 

the random access procedure is arranged.

5 [0176] (J) The base station apparatus of the present

invention is a base station apparatus applied to a wireless 

communication system in which the base station apparatus 

and at least one mobile station apparatus communicate with 

each other using a plurality of carrier components each

10 defined by a different frequency band, wherein the base 

station apparatus comprises: a random access controller 

which, among the random access resources corresponding to 

the respective downlink carrier components set in the 

mobile station apparatus, selects a random access resource

15 causing the mobile station apparatus to start a random 

access communication; and a transmission processor which 

transmits control information instructing to start random 

access procedure by means of a downlink carrier component 

corresponding to the selected random access resource.

20 [0177] In this manner, a base station apparatus

notifies the physical downlink control channel instructing 

to start the random access procedure to a mobile station 

apparatus by using a downlink carrier component which a 

random access resource corresponds to, the random access

25 resource by means of which the relevant physical downlink 

control channel instructs to start random access procedure.
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Therefore, the mobile station apparatus, depending on by 

means of which downlink carrier component among a plurality 

of downlink carrier components allocated from the base 

station apparatus, the physical downlink control channel

5 instructing to start the random access procedure has been 

received, can determine that "the relevant physical 

downlink control channel is currently instructing to start 

random access procedure with respect to the random access 

resource corresponding to which downlink carrier

10 component." Moreover, the base station apparatus, based 

on the channel quality of a plurality of uplink carrier 

components allocated to the mobile station apparatus, the 

transmission conditions (random access load) of the 

physical random access channel, and the like, can flexibly

15 select the uplink carrier component instructing to start 

the random access procedure.

[0178] (K) The mobile station apparatus of the present

invention is a mobile station apparatus applied to a 

wireless communication system in which the base station

20 apparatus and at least one mobile station apparatus 

communicate with each other using a plurality of carrier 

components each defined by a different frequency band, 

wherein the mobile station apparatus comprises a random 

access processor which, upon receipt of the control

25 information instructing to start random access procedure 

by means of any one downlink carrier component, starts



90

random access procedure by means of the random access 

resource corresponding to a specific downlink carrier 

component preliminarily allocated to the base station

apparatus .

5 [0179] Thus, the mobile station apparatus determines

that "a physical downlink control channel instructing to 

start the random access procedure, the physical downlink 

control channel being received by means of any one downlink 

carrier component among a plurality of downlink carrier

10 components allocated from the base station apparatus, is 

currently instructing to start random access procedure with 

respect to a random access resource corresponding to a 

preliminarily allocated specific downlink carrier 

component." Therefore, the base station apparatus, based

15 on the channel quality of a plurality of downlink carrier 

components allocated to the mobile station apparatus, the 

overhead of a physical downlink control channel, or the like, 

can flexibly select a downlink carrier component in which 

a physical downlink control channel instructing to start

20 the random access procedure is arranged.

[0180] (L) The mobile station apparatus of the present

invention is a mobile station apparatus applied to a 

wireless communication system in which the base station 

apparatus and at least one mobile station apparatus

25 communicate with each other using a plurality of carrier 

components each defined by a different frequency band,
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wherein the mobile station apparatus comprises a random 

access processor which, upon receipt of the control 

information instructing to start random access procedure 

by means of any one downlink carrier component, starts 

random access procedure by means of a random access resource 

corresponding to the downlink carrier component by means

of which the control information has been received.

[0181] Thus, the mobile station apparatus, depending 

on by means of which downlink carrier component among a 

plurality of downlink carrier components allocated from the 

base station apparatus, the physical downlink control 

channel instructing to start the random access procedure 

has been received, determines that "the relevant physical 

downlink control channel is currently instructing to start 

random access procedure with respect to the random access 

resource corresponding to which downlink carrier 

component." Therefore, the base station apparatus, based 

on the channel quality of a plurality of uplink carrier 

components allocated to the mobile station apparatus, the 

transmission conditions (random access load) of the 

physical random access channel, and the like, can flexibly 

select the uplink carrier component instructing to start 

the random access procedure.

[0182] (M) The wireless communication system of the 

present invention is a wireless communication method, 

wherein a base station apparatus and at least one mobile



92

5

10

15

20

25

station apparatus perform a random access procedure using 

a plurality of carrier components each defined by a 

different frequency band, the method comprising the steps 

of: among random access resources corresponding to the 

respective downlink carrier components set in the mobile 

station apparatus, preliminarily allocating a specific 

random access resource by means of which the mobile station

apparatus can start a random access communication; and 

transmitting control information instructing to start 

random access procedure by means of one arbitrary downlink 

carrier component among a plurality of downlink carrier 

components set in the mobile station apparatus.

[0183] Thus, a base station apparatus preliminarily 

notifies to a mobile station that "the physical downlink 

control channel instructing to start the random access 

procedure instructs the start of random access procedure 

with respect to the random access resource corresponding 

to which downlink carrier component." Therefore, the 

mobile station apparatus can determine that "a physical 

downlink control channel instructing to start the random 

access procedure, the physical downlink control channel 

being received by means of any one downlink carrier 

component among a plurality of downlink carrier components 

allocated from the base station apparatus, is currently 

instructing to start random access procedure with respect 

to a random access resource corresponding to aresource
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preliminarily allocated specific downlink carrier 

component." Moreover, the base station apparatus, based 

on the channel quality of a plurality of downlink carrier 

components allocated to the mobile station apparatus, the

5 overhead of a physical downlink control channel, or the like, 

can flexibly select a downlink carrier component in which 

a physical downlink control channel instructing to start 

the random access procedure is arranged.

[0184] (N) The wireless communication system of the

10 present invention is a wireless communication method,

wherein a base station apparatus and at least one mobile 

station apparatus perform a random access procedure using 

a plurality of carrier components each defined by a 

different frequency band, the method comprising the steps

15 of: selecting, among random access resources corresponding 

to the respective downlink carrier components set in the 

mobile station apparatus, a random access resource causing 

the mobile station apparatus to start a random access 

communication; and transmitting control information

20 instructing to start random access procedure by means of 

a downlink carrier component corresponding to the selected

random access resource.

[0185] In this manner, a base station apparatus

notifies the physical downlink control channel instructing

25 to start the random access procedure to a mobile station 

apparatus by using a downlink carrier component which a
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random access resource corresponds to, the random access 

resource by means of which the relevant physical downlink 

control channel instructs to start random access procedure. 

Therefore, the mobile station apparatus, depending on by

5 means of which downlink carrier component among a plurality 

of downlink carrier components allocated from the base 

station apparatus, the physical downlink control channel 

instructing to start the random access procedure has been 

received, can determine that "the relevant physical

10 downlink control channel is currently instructing to start 

random access procedure with respect to the random access 

resource corresponding to which downlink carrier 

component." Moreover, the base station apparatus, based 

on the channel quality of a plurality of uplink carrier

15 components allocated to the mobile station apparatus, the

transmission conditions (random access load) of the 

physical random access channel, and the like, can flexibly 

select the uplink carrier component instructing to start 

the random access procedure.

20 [0186] (0) The wireless communication system of the

present invention is a wireless communication method, 

wherein a base station apparatus and at least one mobile 

station apparatus perform a random access procedure using 

a plurality of carrier components each defined by a

25 different frequency band, the method comprising the step 

of: upon receipt of the control information instructing to
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start random access procedure by means of any one downlink 

carrier component, starting random access procedure by 

means of a random access resource corresponding to a 

specific downlink carrier component preliminarily 

allocated to the base station apparatus.

[0187] In this manner, the mobile station apparatus 

determines that "a physical downlink control channel 

instructing to start the random access procedure, which is 

received by means of any one downlink carrier component of 

a plurality of downlink carrier components allocated from 

the base station apparatus, is instruction to start random 

access procedure with respect to a random access resource 

corresponding to a preliminarily allocated specific 

downlink carrier component." Therefore, the base station 

apparatus, based on the channel quality of a plurality of 

downlink carrier components allocated to the mobile station 

apparatus, the overhead of a physical downlink control 

channel, or the like, can flexibly select a downlink carrier 

component in which a physical downlink control channel 

instructing to start the random access procedure is 

arranged .

[0188] (P) The wireless communication system of the 

present invention is a wireless communication method, 

wherein a base station apparatus and at least one mobile 

station apparatus perform a random access procedure using 

a plurality of carrier components each defined by a
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different frequency band, the method comprising the step 

of: upon receipt of the control information instructing to 

start random access procedure by means of any one downlink 

carrier component, starting random access procedure by

5 means of a random access resource corresponding to the 

downlink carrier component, by means of which the control

information is received.

[0189] In this manner, the mobile station apparatus,

depending on by means of which downlink carrier component

10 among a plurality of downlink carrier components allocated 

from the base station apparatus, the physical downlink 

control channel instructing to start the random access

procedure has been received, determines that "the relevant 

physical downlink control channel is currently instructing

15 to start random access procedure with respect to the random 

access resource corresponding to which downlink carrier 

component." Therefore, the base station apparatus, based 

on the channel quality of a plurality of uplink carrier 

components allocated to the mobile station apparatus, the

20 transmission conditions (random access load) of the 

physical random access channel, and the like, can flexibly 

select the uplink carrier component instructing to start 

the random access procedure.

[0190] A program operating in the base station

25 apparatuses 3, 7 and the mobile station apparatuses 1, 5 

according to the present invention may be a program (program
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making a computer function) which controls a CPU (Central

Processor) and the like so as to realize the functions of

the above-described embodiments according to the present 

invention. Then, the information handled by these devices 

is temporarily stored in an RAM (Random Access Memory) 

during processing of the information, and the information 

is subsequently stored in various ROMs, such as a Flash ROM 

(Read Only Memory) , or an HDD (Hard Disk Drive) , and is read, 

modified, or rewritten by the CPU, as required.

[0191] Note that, some of or all of the mobile station

apparatuses 1, 5 and the base station apparatuses 3, 7 in 

the above-described embodiments may be realized by a 

computer. In this case, some of or all of the mobile station 

apparatuses 1, 5 and the base station apparatuses 3, 7 in 

the above-described embodiments may be realized by storing 

a program for realizing this control function onto a 

computer readable recording medium, and causing a computer 

system to read and execute the program stored on this 

recording medium. Note that, the term "computer system" 

here refers to a computer system incorporated into the 

mobile station apparatuses 1, 5 or the base station 

apparatuses 3, 7, wherein the computer system includes an 

OS and hardware, such as peripheral devices.

[0192] Moreover, the term "computer readable 

recording medium" refers to a portable medium, such as a 

flexible disk, a magnetic optical disk, a ROM, or a CD-ROM,
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or a storage device, such as a hard disk incorporated into 

a computer system. Furthermore, the "computer readable 

recording medium" may include those dynamically retaining 

a program for a short time, like communication lines when 

a program is transmitted via a network, such as the Internet, 

or via a communication line, such as a telephone line, or 

those retaining a program for a certain time, like a 

volatile memory inside a computer system then serving as 

a server or a client. Moreover, the above-described 

program may be the one for realizing some of the 

above-described functions, or further may be the one 

capable of realizing the above-described functions in 

combination with a program already stored on a computer 

system.

[0193] Some of or all of the mobile station apparatuses

1, 5 and the base station apparatuses 3, 7 in the

above-described embodiments may be realized as an LSI which 

is typically an integrated circuit. Each functional block 

of the mobile station apparatuses 1, 5 and the base station 

apparatuses 3, 7 may be individually integrated into a chip 

or some of or all thereof may be integrated into a chip. 

Moreover, the integration approach is not limited to an LSI, 

but the integration may be realized by an application 

specific circuit or a general-purpose processor. Moreover, 

if an integration technology replacing the LSI would have 

emerged due to an advancement in the semiconductor
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technologies, an integrated circuit by means of this 

technique may be used.

[0194] As described above, one embodiment of the

present invention has been described in detail With

5 reference to the accompanying drawings, but a specific 

configuration is not limited to the above-described one, 

and various kinds of design changes and the like can be made 

without departing from the scope of the present invention.

REFERENCE SIGNS LIST

10 [0195]

1, 1A-1C, 5: mobile station apparatus 

3, 7: base station apparatus 

101, 301: higher layer processor 

103: preamble detector

15 105: synchronization timing measurement unit

107: controller

109: reception processor

111: transmission processor

201, 401: higher layer processor

20 203: controller

205: reception processor 

207: preamble generator 

209: transmission processor

1011, 3011: radio resource controller

25 1012, 3012: random access controller

2011: radio resource controller
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2012, 4012: random access processor

[0196] The reference in this specification to any

prior publication (or information derived from it) , or to 

any matter which is known, is not, and should not be taken

5 as, an acknowledgement or admission or any form of 

suggestion that prior publication (or information derived 

from it) or known matter forms part of the common general 

knowledge in the field of endeavour to which this 

specification relates.

10 [0197] Throughout this specification and the claims

which follow, unless the context requires otherwise, the 

word "comprise", and variations such as "comprises" or 

"comprising", will be understood to imply the inclusion of 

a stated integer or step or group of integers or steps but

15 not the exclusion of any other integer or step or group of 

integers or steps .
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The claims defining the present invention are as follows: 

1. A wireless communication system in which a base 

station apparatus and a mobile station apparatus are 

configured to communicate with each other using a plurality

5 of component carriers, the wireless communication system 

including:

said base station apparatus which is configured to: 

transmit, to said mobile station apparatus, 

first control information indicative of a set of physical

10 random access channel resources corresponding to a specific 

downlink component carrier, and

transmit, to said mobile station apparatus, 

second control information including information 

instructing to start a random access procedure and

15 information indicative of a preamble;and

said mobile station apparatus which is configured to:

set a set of said physical random access channel

resources in accordance with said first control information

received from said base station apparatus,

20 determine a group of preambles to be selected,

upon receipt of said second control information 

from said base station apparatus, select one physical 

random access channel resource from among the set of said 

physical random access channel resources in accordance with

25 said second control information,

randomly select one preamble from among said
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determined group of preambles in a case of all said pieces 

of said information indicative of a preamble being set to

zero,

transmit said selected preamble using said 

5 selected physical random access channel resource on an

uplink component carrier, and

receive, on said specific downlink component

carrier, a random access response corresponding to said 

transmitted preamble and including an uplink grant used for

10 an allocation of a physical uplink shared channel resource 

on said uplink component carrier.

2. The wireless communication system according to claim 

1, wherein said base station apparatus is further

15 configured to transmit, to said mobile station apparatus, 

third control information indicative of said specific 

downlink component carrier.

3 . The wireless communication system according to claim

20 1, wherein said base station apparatus is configured to

transmit said first control information, to said mobile 

station apparatus, using a radio resource control signal.

4 . The wireless communication system according to claim

25 1, wherein said base station apparatus and said mobile

station apparatus are configured to communicate messages
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for random access with each other using an uplink component 

carrier including said physical random access channel 

resource which said mobile station apparatus used in 

transmitting said preamble, and a downlink component

5 carrier corresponding to said uplink component carrier.

5 . The wireless communication system according to claim 

1, wherein said second control information includes 

information indicative of a physical random access channel

10 resource, which said mobile station apparatus is configured 

to select from among the set of said physical random access

channel resources.

6 . The wireless communication system according to claim

15 1, wherein said base station apparatus is configured to

transmit said second control information by means of one 

arbitrary downlink component carrier among a plurality of 

downlink component carriers.

20 7. Abase station apparatus, the base station apparatus

configured to communicate with a mobile station apparatus 

using a plurality of component carriers, the base station 

apparatus including:

a transmission unit configured to transmit to said

25 mobile station apparatus:

first control information indicative of a set
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of physical random access channel resources corresponding 

to a specific downlink component carrier, and

second control information including 

information instructing to start a random access procedure

5 and information indicative of a preamble; and

a reception unit configured to receive a preamble,

which said mobile station apparatus randomly selected among 

determined group of preambles to be selected in a case of 

all said pieces of said information indicative of a preamble

10 being set to zero, and which said mobile station apparatus 

transmitted using one physical random access channel 

resource that is selected from among said set of physical

random access channel resources in accordance with said

second control information.

15

8. The base station apparatus according to claim 7, 

wherein the transmission unit is further configured to 

transmit, to said mobile station apparatus, third 

information indicative of said specific downlink component

20 carrier.

9. The base station apparatus according to claim 7, 

wherein the transmission unit is configured to transmit, 

to said mobile station apparatus, said first control

25 information using a radio resource control signal.
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10. The base station apparatus according to claim 7, 

wherein the transmission unit and the reception unit are 

configured to communicate messages for random access with 

the mobile station apparatus using an uplink component

5 carrier including said physical random access channel 

resource which said mobile station apparatus used in 

transmitting said preamble, and a downlink component 

carrier corresponding to said uplink component carrier.

10 11. The base station apparatus according to claim 7,

wherein said second control information includes

information indicative of a physical random access channel 

resource, which said mobile station apparatus selects from 

among said set of physical random access channel resources.

15

12. The base station apparatus according to claim 7, 

wherein the transmission unit is configured to transmit 

said second control information by means of one arbitrary 

downlink component carrier among a plurality of downlink

20 component carriers.

13. A mobile station apparatus, the mobile station 

apparatus configured to communicate with a base station 

apparatus using a plurality of component carriers, the

25 mobile station apparatus including:

a setting unit configured to set a set of physical
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random access channel resources in accordance with first

control information received from said base station

apparatus, the first control information indicating said 

set of physical random access channel resources

5 corresponding to a specific downlink component carrier;

a determination unit configured to determine a group

of preamble to be selected;

a selecting unit configured to:

select, upon receipt of second control

10 information including information instructing to start a 

random access procedure and information indicative of a 

preamble from said base station apparatus, one physical 

random access channel resource from among said set of 

physical random access channel resources in accordance with

15 said second control information; and

randomly select one preamble from among said

determined group of preambles in a case of all said pieces 

of said information indicative of a preamble being set to

zero;

20 a transmission unit configured to transmit said

selected preamble using said selected physical random 

access channel resource on an uplink component carrier; and 

a reception unit configured to receive, on said 

specific downlink component carrier, a random access

25 response corresponding to said transmitted preamble and 

including an uplink grant used for an allocation of a
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physical uplink shared channel resource on said uplink 

component carrier.

14 . The mobile station apparatus according to claim 13 

5 further including:

the reception unit configured to receive third 

control information indicative of said specific downlink 

component carrier from said base station apparatus.

10 15. The mobile station apparatus according to claim 13,

further including:

the reception unit configured to receive a radio 

resource control signal including said first control 

information from said base station apparatus.

15

16. The mobile station apparatus according to claim 13, 

wherein the transmission unit and the reception unit are 

configured to communicate messages for random access with 

said base station apparatus using an uplink component

20 carrier including said physical random access channel 

resource used in transmitting said preamble, and a downlink 

component carrier corresponding to said uplink component

carrier.

25 17. The mobile station apparatus according to claim 13,

wherein said second control information includes
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information indicative of a physical random access channel 

resource, which said selecting unit is configured to select 

from among said set of physical random access channel

resources .

5

18. The mobile station apparatus according to claim 13 

further including:

a reception unit configured to receive said second 

control information by means of one downlink component

10 carrier among a plurality of downlink component carriers.

19. A wireless communication method which is used in a

base station apparatus that communicates with a mobile 

station apparatus using a plurality of component carriers,

15 the wireless communication method including:

transmitting, to said mobile station apparatus,

first control information indicative of a set of physical 

random access channel resources corresponding to a specific 

downlink component carrier;

20 transmitting, to said mobile station apparatus,

second control information including information 

instructing to start a random access procedure and 

information indicative of a preamble; and

receiving a preamble, which said mobile station

25 apparatus randomly selected among determined group of 

preambles to be selected in a case of all said pieces of
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said information indicative of a preamble being set to zero, 

and which said mobile station apparatus transmitted using 

one physical random access channel resource that is 

selected from among said set of physical random access

5 channel resources in accordance with said second control

information.

20. A wireless communication method which is used in a

mobile station apparatus that communicates with a base

10 station apparatus using a plurality of component carriers, 

the wireless communication method including:

setting a set of physical random access channel 

resources in accordance with first control information 

received from said base station apparatus, the first

15 control information indicating said set of physical random 

access channel resources corresponding to a specific 

downlink component carrier;

determining a group of preambles to be selected; 

selecting, upon receipt of second control

20 information including information instructing to start a 

random access procedure and information indicative of a 

preamble from said base station apparatus, one physical 

random access channel resource from among said set of 

physical random access channel resources in accordance with

25 said second control information;

randomly selecting one preamble from among said



110
20

10
28

00
78

 
05

 F
eb

 2
01

4

determined group of preambles in a case of all said pieces 

of said information indicative of a preamble being set to

zero;

transmitting said selected preamble using said 

5 selected physical random access channel resource on an

uplink component carrier; and

receiving, on said specific downlink component

carrier, a random access response corresponding to said 

transmitted preamble and including an uplink grant used for

10 an allocation of a physical uplink shared channel resource 

on said uplink component carrier.

21. A wireless communication system, a base station 

apparatus, or, a mobile station apparatus, substantially

15 as herein described with reference to the accompanying 

drawings .

22. A wireless communication method, substantially as

herein described.

20
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