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(57) Abstract: Provided is a mobile com­
munication system which decides a region 
of a physical downlink control channel to 
be searched by a mobile station device ac­
cording to a mobile station identifier set by 
a base station device. When a plurality of 
mobile station identifiers are set for the 
mobile station device, the base station de­
vice arranges a physical downlink control 
channel containing a first mobile station 
identifier or a physical downlink control 
channel containing a second mobile sta­
tion identifier in a search region of the 
physical downlink control channel in ac­
cordance with the first mobile station iden­
tifier. When a plurality of mobile station 
identifiers are set from the base station de­
vice, the mobile station device decodes the 
physical downlink control channel con­
taining the first mobile station identifier 
and the physical downlink control channel 
containing the second mobile station iden­
tifier in the search region of the physical 
downlink control channel in accordance 
with the first mobile station identifier.
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DESCRIPTION

MOBILE STATION APPARATUS, MOBILE COMMUNICATION SYSTEM

AND COMMUNICATION METHOD

Technical Field

[0001] The present invention relates to a mobile station 

apparatus, mobile communication system, communication 

method and decoding processing of a physical downlink

control channel.

Background Art
[0002] 3GPP (3rd Generation Partnership Project) is a 

project for discussing and preparing specifications of 

cellular telephone systems based on networks of evolved 

W-CDMA (Wideband-Code Division Multiple Access) and GSM 

(Global System for Mobile Communications) . In 3GPP, the 

W-CDMA system has been standardized as the 3rd-generation 

cellular mobile communication system, and its service 

is started sequentially. Further, HSDPA (High-Speed 

Downlink Packet Access) with further increased

communication rates has also been standardized, and its 

service is started. 3GPP is discussing evolution of the 

3rd-generation radio access technique (Evolved Universal 

Terrestrial Radio Access: hereinafter, referred to as

"EUTRA").

[0003] As a downlink communication system in EUTRA, 

proposed is an OFDMA (Orthogonal Frequency Division 

Multiple Access) system for multiplexing users using 

mutually orthogonal subcarriers. Further, in the OFDMA 

system are applied techniques such as an adaptive
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modulation/demodulation-error correcting scheme (AMCS: 

Adaptive Modulation and Coding Scheme) based on adaptive 

radio link control (Link Adaptation) such as channel 

coding, etc. AMCS is a scheme for switching between radio 

transmission parameters (hereinafter, referred to as an 

"AMC mode") such as an error correcting scheme, coding 

rate of error correction, the level of data modulation, 

etc. corresponding to channel guality of each mobile 

station apparatus so as to efficiently perform high-speed 

packet data transmission. The channel quality of each 

mobile station apparatus is sent back to the base station 

apparatus using CQI (channel Quality indicator) as

feedback .

[0004] In OFDMA, it is possible to divide the 

communicable region into the frequency domain physically 

corresponding to subcarriers and time domain. A 

combination of some divided regions is referred to as 

a resource block, one or more resource blocks are allocated

to each mobile station apparatus, and communications are 

performed while multiplexing a plurality of mobile 

station apparatuses. In order that the base station 

apparatus and each mobile station apparatus perform 

communications with optimal quality and rate in response 

to the request, required is physical resource block

allocation and transmission scheme determination with

consideration given to the channel quality of a frequency

band associated with each subcarrier in each mobile

station apparatus. Since the base station apparatus
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determines the transmission scheme and scheduling, to 

achieve the request, each mobile station apparatus gives 

feedback of channel quality for each frequency region 

to the base station apparatus. Further, when necessary, 

each mobile station apparatus transmits information 

indicative of a frequency region (for example, with good 

channel quality) selected by the mobile station apparatus 

to the base station apparatus as feedback.

[0005] Further, inEUTRA, to increase communication path 

capacity, it has been proposed to use transmission 

diversity such as SDM (Space Division Multiplexing) , SFBC 

(Space-Frequency Block Diversity) and CDD (Cycle Delay 

Diversity) using ΜΙΜΟ (Multiple Input Multiple Output). 

ΜΙΜΟ is a generic name for Multiple Input Multiple Output 

systems or techniques, and is characterized in that a 

plurality of branches is used in input and output of radio 

signals to transmit, using a plurality of antennas on 

the transmission and reception sides. A unit of a signal 

sequence is referred to as a stream that can be transmitted 

in space multiplexing using the ΜΙΜΟ scheme. The number 

(Rank) of streams in ΜΙΜΟ communications is determined 

by the base station apparatus in consideration of channel 

state. The number (Rank) of streams requested by the 

mobile station apparatus is sent to the base station 

apparatus from the mobile station apparatus as feedback 

using RI (Rank Indicator).

[0006] Meanwhile, in using SDM on downlink, in order 

to accurately divide information of a plurality of streams
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transmitted from respective antennas, it is under review 

to perform preprocessing on a transmission signal 

sequence in advance (which is referred to as "precoding") . 

The information of precoding can be calculated based on 

channel state estimated by a mobile station apparatus, 

and the mobile station apparatus gives feedback to the 

base station apparatus using PMI (Precoding Matrix 

Indicator ) .

[0007] Thus, in order to achieve communications of 

optimal quality, each mobile station apparatus is 

required to transmit various kinds of information 

indicative of channel state to the base station apparatus 

as feedback. This channel feedback report CFR (channel 

state information) is formed of CQI, PMI, RI, etc. The 

number ofbits and format of these channel feedback reports 

are designated from the base station apparatus to mobile 

station apparatuses corresponding to circumstances. 

[0008] FIG. 15 is a diagram illustrating a channel 

structure in EUTRA (see Non-patent Document 1) . The 

downlink of EUTRA is comprised of a physical broadcast 

channel (PBCH), physical downlink control channel 

(PDCCH), physical downlink shared channel (PDSCH), 

physical multicast channel (PMCH), physical control 

format indicator channel (PCFICH), and physical Hybrid 

ARQ indicator channel (PHICH) .

[0009] Meanwhile, the uplink of EUTRA is comprised of 

a physical uplink shared channel (PUSCH), physical random 

access channel (PRACH), and physical uplink control
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channel (PUCCH) .

[0010] In EUTRA, due to the nature of uplink single 

carrier, the mobile station apparatus cannot transmit 

signals concurrently using different channels (for

5 example, PUSCH and PUCCH). When the mobile station 

apparatus transmits these channels at the same timing, 

the mobile station apparatus multiplexes the information 

using the definition of specifications, etc. to transmit 

on the determined channel, or transmits only either one

10 of information according to the definition of 

specifications, etc. ( doe s not transmit (drops) the other 

data) .

[0011] Meanwhile, the PUSCH is mainly used to transmit 

uplink data, and the channel feedback report CFR is also

15 transmitted using the PUSCH together with uplink data 

(UL-SCH) when the report is not transmitted using the 

PUCCH. In other words, the channel feedback report CFR 

is transmitted to the base station apparatus using the 

PUSCH or PUCCH. Generally, within a subframe, the PUSCH

20 is assigned greater resources allocated to transmit the 

channel feedback report CFR than in the PUCCH, and enables 

transmission of more detailed channel feedback report 

CFR (when the number of physical resource blocks supported 

by the base station apparatus and mobile station apparatus

25 is 65 to 110 (system bandwidth of 20 MHz), information 

of about 20 to 100 bits or more.) The mobile station 

apparatus can transmit information of only about 15 bits 
or less in a subframe using the PUCCH.
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[0012] The mobile station apparatus is able to transmit 

the channel feedback report CFR periodically using the 

PUCCH. Further, the mobile station apparatus is able 

to transmit the channel feedback report CFR periodically

5 or aperiodically using the PUSCH (Non-patent Documents 

1 and 2). The base station apparatus sets persistent 

or permanent resources and transmission interval of the 

PUSCH on a mobile station apparatus using RRC signaling 

(Radio Resource control signal), and enables the mobile

10 station apparatus to transmit the channel feedback report 

CFR periodically using the PUSCH . Further, by including 

a single bit of information for instructions for channel 

feedback report request (channel state report trigger) 

in an uplink transmission grant signal, the base station

15 apparatus enables the mobile station apparatus to 

transmit the channel feedback report CFR and uplink data 

aperiodically (temporarily, in one shot) using the PUSCH. 

[0013] Further, the mobile station apparatus is able 

to transmit only the channel feedback report CFR

20 aperiodically using the PUSCH . Transmission of only the 

channel feedback report CFR is that the mobile station 

apparatus transmits only the channel feedback report CFR 

to the base station apparatus (where information of 

ACK/NACK, etc. is included), instead of concurrently

25 transmitting the uplink data and channel feedback report

CFR.

[0014] Meanwhile, in EUTRA, persistent or permanent
PUSCH resources are scheduled for real-time traffic such
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as voice communications, and the mobile station apparatus 

is capable of transmitting the PUSCH for uplink data 

without an uplink transmission grant signal by PDCCH. 

This is called persistent scheduling. The base station

5 apparatus sets transmission intervals on the mobile 

station apparatus using RRC signaling (Radio Resource 

Control signal), and activates persistent PUSCH 

allocation using a specific PDCCH. This specific PDCCH 

includes information for specifying a persistent PUSCH

10 resource block, modulation and coding scheme, etc.

Prior Art Document

Non-patent Document

[0015]

Non-patent Document 1: 3GPPTS (Technical Specification) 

15 36.300, V8.4.0 (2008-03), Technical Specification Group

Radio Access Network, Evolved Universal Terrestrial

Radio Access (E-UTRA) and Evolved Universal Terrestrial 

Radio Access Network (E-UTRAN); Overall description; 

Stage 2 (Release 8)

20 Non-patent Document 2: 3GPPTS (Technical Specification) 

36.213, V8.2.0 (2008-03), Technical Specification Group 

Radio Access Network, physical Layer Procedures (Release 

8)
Disclosure of Invention

25 Problems to be Solved by the Invention

[0016] However, in the conventional technique, there 

coexist PUSCH persistent scheduling for uplink data and 
PUSCH persistent allocation for the periodic channel
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feedback report CFR. Further, for signals required for 

these instructions, since different signals are used 

despite the signals having a commonality, there is a 

problem that the system design becomes complicated.

5 [0017] Further, since different signals are used for

a method of starting periodic channel feedback and a 

periodic channel feedback, and a method of starting 

transmission of only channel feedback and concurrent 

transmission of channel feedback and uplink data, there

10 is a problem that it is not possible to efficiently switch 

therebetween. Meanwhile, when an uplink transmission 

grant signal in different format is newly introduced, 

another problem occurs that unnecessary processing 

(blind decoding processing) increases in mobile station

15 apparatuses.

[0018] The present invention was made in view of such 

circumstances , and the present invention seeks to provide 

a mobile station apparatus, mobile communication system 

and communication method for enabling a base station

20 apparatus to request a channel feedback report and/or 

persistent scheduling to a mobile station apparatus using 

an efficient signal.

Means for Solving the Problem

[0019] (1) To seek to attain the above-mentioned, the

25 invention took measures as described below. In other 

words, a mobile station apparatus of the invention is 

a mobile station apparatus for which an space of a physical 

downlink control channel to search is defined based on
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a mobile station identity assigned from a base station 

apparatus, and is characterized by performing decoding 

processing of a physical downlink control channel 

including a first mobile station identity and a physical 

downlink control channel including a second mobile 

station identity in a search space of a physical downlink 

control channel corresponding to the first mobile station 

identity when a plurality of mobile station identities 

is assigned from the base station apparatus.

[0020] (2) Further, the mobile station apparatus of the

invention is characterized in that the first mobile

station identity is C-RNTI, and that the second mobile 

station identity is C-RNTI for persistent scheduling. 

[0021] (3) Moreover, a mobile communication system of 

the invention is a mobile communication system in which 

an space of a physical downlink control channel for a 

mobile station apparatus to search is defined based on 

a mobile station identity assigned from a base station 

apparatus, and is characterized in that when the base 

station apparatus assigns a plurality of mobile station 

identities to the mobile station apparatus, the base 

station apparatus places a physical downlink control 

channel including a first mobile station identity or a 

physical downlink control channel including a second 

mobile station identity in a search space of a physical 

downlink control channel corresponding to the first 

mobile station identity, and that when a plurality of 

mobile station identities is assigned from the base
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station apparatus, the mobile station apparatus performs 

decoding processing of the physical downlink control 

channel including the first mobile station identity and 

the physical downlink control channel including the 

second mobile station identity in the search space of 

the physical downlink control channel corresponding to 

the first mobile station identity.

[0022] (4) Further, the mobile communication system of

the invention is characterized in that the first mobile

station identity is C-RNTI, and that the second mobile 

station identity is C-RNTI for persistent scheduling. 

[0023] (5) Moreover, a mobile station apparatus of the 

invention is a mobile station apparatus for communicating 

with a base station apparatus, and is characterized by 

activating persistent resource allocation when a 

physical downlink control channel includes a particular 

mobile station identity, while deactivating the 

persistently allocated resources when the physical 

downlink control channel includes the particular mobile 

station identity, and resource allocation information

is a beforehand determined value.

[0024] (6) Further, a mobile station apparatus of the 

invention is a mobile station apparatus for communicating 

with a base station apparatus, and is characterized by 

transmitting uplink data and a channel feedback report 

to the base station apparatus with persistently allocated 

uplink resources when a physical downlink control channel 

to allocate persistent resources includes a request for
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the channel feedback report, while transmitting uplink 

data to the base station apparatus with persistently 

allocated uplink resources when the physical downlink 

control channel does not include a request for the channel

5 feedback report.

[0025] (7) Moreover, a communication method of the

invention is a communication method in a mobile station

apparatus for which an space of a physical downlink control

channel to search is defined based on a mobile station

10 identity assigned from a base station apparatus, and is 

characterized in that the mobile station apparatus 

performs decoding processing of a physical downlink 

control channel including a first mobile station identity 

and a physical downlink control channel including a second

15 mobile station identity in a search space of a physical 

downlink control channel corresponding to the first 

mobile station identity when a plurality of mobile station 

identities is assigned from the base station apparatus. 

[0026] (8) Further, the communication method of the

20 invention is characterized in that the first mobile

station identity is C-RNTI, and that the second mobile 

station identity is C-RNTI for persistent scheduling. 

[0027] (9) Moreover, a communication method of the

invention is a communication method in a mobile station

25 apparatus for communicating with a base station apparatus,

and is characterized that the mobile station apparatus

activates persistent resource allocation when a physical

downlink control channel includes a particular mobile
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station identity, while deactivating the persistently 

allocated resources when the physical downlink control 

channel includes the particular mobile station identity, 

and resource allocation information is a beforehand

determined value.

[0028] (10) Further, a communication method of the

invention is a communication method in a mobile station 

apparatus for communicating with a base station apparatus, 

and is characterized in that the mobile station apparatus 

transmits uplink data and a channel feedback report to 

the base station apparatus with persistently allocated 

uplink resources when a physical downlink control channel 

to allocate persistent resources includes a request for 

the channel feedback report, while transmitting uplink 

data to the base station apparatus with persistently 

allocated uplink resources when the physical downlink 

control channel does not include a request for the channel 

feedback report.

Advantageous Effect of the Invention

[0029] According to the invention, a mobile station 

apparatus selects either one of persistently allocated 

uplink resources and temporarily allocated uplink 

resources as uplink resources to transmit a channel 

feedback report based on information included in a 

downlink control signal, and is thereby capable of 

efficiently switching between persistently and 

temporarily allocated uplink resources. As a result, 

the mobile station apparatus is able to transmit a channel
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feedback report to the base station apparatus using an 

efficient signal. Further, it is possible to simplify 

the system design.

Brief Description of Drawings

[0030]

FIG. 1 is a diagram illustrating a structure of

channels in EUTRA;

FIG. 2 is a diagram illustrating another structure

of channels in EUTRA;

FIG. 3 is a diagram illustrating a downlink frame

structure in EUTRA;

FIG. 4 is a diagram illustrating an uplink frame

structure in EUTRA;

FIG. 5 is a block diagram illustrating a schematic 

structure of a base station apparatus according to

Embodiments;

FIG. 6 is a block diagram illustrating a schematic 

structure of a mobile station apparatus according to the

Embodiments;

FIG. 7 is a diagram showing an example of operations 

of the mobile station apparatus corresponding to types 

of physical downlink control signals (PDCCH);

FIG. 8 is a diagram showing another example of 

operations of the mobile station apparatus corresponding 

to types of physical downlink control signals (PDCCH);

FIG. 9 is a diagram showing still another example 

of operations of the mobile station apparatus 

corresponding to types of physical downlink control
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signals (PDCCH);
FIG. 10 is a diagram showing an example of 

transmission/reception of signals between the mobile 

station apparatus and base station apparatus 

corresponding to dynamic physical downlink control 

signals (PDCCH) shown in FIG. 7;

FIG. 11 is a diagram showing an example of 

transmission/reception of signals between the mobile 

station apparatus and base station apparatus 

corresponding to the case where a channel feedback report 

dedicated request is designated by a persistent (or 

periodic channel feedback) physical downlink control 

signal (PDCCH) shown in FIG. 7;

FIG. 12 is a diagram showing an example of 

transmission/reception of signals between the mobile 

station apparatus and base station apparatus 

corresponding to the case where a channel feedback report 

request is designated by a persistent (or periodic channel 

feedback) physical downlink control signal (PDCCH) shown

in FIG. 7;

FIG. 13 is a diagram showing another example of 

transmission/reception of signals between the mobile 

station apparatus and base station apparatus 

corresponding to the case where a channel feedback report 

request is designated by a persistent (or periodic channel 

feedback) physical downlink control signal (PDCCH) shown

in FIG. 7;

FIG. 14 is a diagram showing an example of
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transmission/reception of signals between the mobile 

station apparatus and base station apparatus 

corresponding to the case where a channel feedback report 

dedicated request is designated by a persistent (or 

periodic channel feedback) physical downlink control 

signal (PDCCH) shown in FIG. 7; and

FIG. 15 is a diagram illustrating a channel structure

in EUTRA.

Best Mode for Carrying Out the Invention

[0031] Embodiments according to the invention will be 

described below with reference to drawings.

[0032] [channel structure]

FIGs. 1 and 2 are diagrams illustrating a channel 

structure in EUTRA. As shown in FIGs. 1 and 2, these 

channels are classified into logical channels, transport 

channels and physical channels. FIG. 1 shows downlink 

channels, and FIG. 2 shows uplink channels. The logical 

channels are to define types of data transmission service 

transmitted and received in a Medium Access control (MAC) 

layer. The transport channels are to define what

characteristics data transmitted in a radio interface

has and how the data is transmitted. The physical 

channels are physical channels to convey the transport

channels .

[0033] Among the logical channels are included a

broadcast control channel (BCCH) , paging control channel 

(PCCH), common control channel (CCCH), dedicated control 
channel (DCCH), dedicated traffic channel (DTCH),
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multicast control channel (MCCH), and multicast traffic 

channel (MTCH) .

[0034] Among the transport channels are included a 

broadcast channel (BCH), paging channel (PCH), downlink 

shared channel (DL-SCH) , multicast channel (MCH), uplink 

shared channel (UL-SCH), and random access channel

(RACH).

[0035] Among the physical channels are included a 

physical broadcast channel (PBCH), physical downlink 

control channel (PDCCH), physical downlink shared 

channel (PDSCH), physical multicast channel (PMCH), 

physical uplink shared channel (PUSCH), physical random 

access channel (PRACH), physical uplink control channel 

(PUCCH), physical control format indicator channel 

(PCFICH), and physical Hybrid ARQ Indicator channel 

(PHICH) . FIG. 15 shows the channels being transmitted

and received.

[0036] The logical channels will be described below. 

The broadcast control channel (BCCH) is a downlink channel 

used to broadcast system control information. Thepaging 

control channel (PCCH) is a downlink channel used to

transmit paging information, and is used when the network

does not know the location cell of the mobile station

apparatus. The common control channel (CCCH) is a

channel used to transmit control information between 

mobile station apparatuses and network, and is used by 

mobile station apparatuses having no radio resource 

control (RRC) connection with the network.
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[0037] The dedicated control channel (DCCH) is a 

point-to-point bi-directional channel and is a channel

used to transmit dedicated control information between

a mobile station apparatus and the network. The 

dedicated control channel (DCCH) is used by mobile station 

apparatuses having an RRC connection. The dedicated 

traffic channel (DTCH) is a point-to-point 

bi-directional channel, dedicated to one mobile station 

apparatus, and used to transfer user information (unicast

data ) .

[0038] The multicast control channel (MCCH) is a

downlink channel used to transmit MBMS control

information from the network to mobile station

apparatuses in a point-to-multipoint manner. This is

used for Multimedia Broadcast Multicast Service

(hereinafter referred to as "MBMS service") for offering 

point-to-multipoint service. Methods of transmitting 

MBMS service include Single-Cell Point-to-Multipoint 

(SCPTM) transmission and Multimedia Broadcast multicast 

service Single Frequency Network (MBSFN) transmission.

The MBSFN transmission is simultaneous transmission 

technique implemented by a plurality of cells 

simultaneously transmitting an identifiable waveform 

(signal) . Meanwhile, the SCPTM transmission is a method 

where one base station apparatus transmits MBMS service. 

[0039] The multicast control channel (MCCH) is a

downlink channel used to transmit MBMS control

information from the network to mobile station
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apparatuses in a point-to-multipoint manner. Further, 

the multicast control channel (MCCH) is used for one or

several multicast traffic channels (MTCHs). The

multicast traffic channel (MTCH) is a downlink channel

used to transmit traffic data (MBMS transmission data)

from the network to mobile station apparatuses in a 

point-to-mult ipoint manner . In addition, the multicast 

control channel (MCCH) and multicast traffic channel 

(MTCH) are only used by mobile station apparatuses that

receive MBMS.

[0040] The transport channels will be described below.

The broadcast channel (BCH) needs to be broadcast to the

entire cell in fixed and pre-defined transmission format. 

The downlink shared channel (DL-SCH) supports HARQ, 

dynamic adaptive radio link control, discontinuous 

reception (DRX) and MBMS transmission, and needs to be

broadcast to the enter cell. Further, the downlink 

shared channel (DL-SCH) enables beam forming to be used, 

and supports dynamic resource allocation and semi-static 

resource allocation. The paging channel (PCH) supports 

DRX andneeds tobebroadcast to the entire cell. Further, 

the paging channel is mapped to physical resources which 

are used dynamically for the traffic channel and other 

control channels, i.e. physical downlink shared channel 

(PDSCH).

[0041 ] The multicast channel (MCH) needs to be broadcast

to the entire cel1. Further, the multicast channel (MCH) 
supports MBSFN (MBMS Sing1e Frequency Network) combining
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of MBMS transmission from a plurality of cells, and 

semi-static resource allocation such as a time frame using 

a long cyclic prefix (CP). The uplink shared channel 

(UL-SCH) supports HARQ and dynamic adaptive radio link

5 control. Further, the uplink shared channel (UL-SCH) 

enables beam forming to be used, and supports dynamic 

resource allocation and semi-static resource allocation.

The random access channel (RACH) is to transmit limited

control information, and has the risk of collisions. 

10 [0042] The physical channels will be described next.

The physical broadcast channel (PBCH) is to map the 

broadcast channel (BCH) at 40 ms intervals. The 40 ms

timing is blindly detected (blind detection) (in other 

words, explicit signaling is not performed to indicate

15 the timing.) Each subframe including the physical 

broadcast channel (PBCH) can be decoded (self-decodable ) 

from the subframe, and is not divided into several times

to transmit.

[0043] The physical downlink control channel (PDCCH)

20 is used to inform the mobile station apparatus about 

resource allocation of the downlink shared channel 

(PDSCH), hybrid automatic repeat request (HARQ) 

information for downlink data, and uplink transmission 

grant (uplink grant) that is resource allocation of the

25 physical uplink shared channel (PUSCH) .

[0044] The physical downlink shared channel (PDSCH) is 

a channel use to transmit downlink data or paging 

information. The physical multicast channel (PMCH) is
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a channel used to transmit the multicast channel (MCH), 

and additionally assigned a downlink reference signal, 

uplink reference signal and physical downlink 

synchronization signal.

[0045] The physical uplink shared channel (PUSCH) is 

a channel mainly used to transmit uplink data (UL-SCH). 

When the base station apparatus performs scheduling on 

the mobile station apparatus, the PUSCH is also used to 

transmit a channel feedback report (CQI, PMI, RI), and 

HARQ acknowledgement (ACK)/negative acknowledgement 

(NACK) in response to downlink transmission.

[0046] The physical random access channel (PRACH) is 

a channel used to transmit a random access preamble, and 

has a guard time. The physical uplink control channel 

(PUCCH) is a channel used to transmit the channel feedback

report (CFR), scheduling request (SR), HARQ acknowledge 

(ACK)/negative acknowledgement (NACK) in response to 

downlink transmission, etc.

[0047] The physical control format indicator channel 

(PCFICH) is a channel used to inform the mobile station

apparatus of the number of OFDM symbols used for the 

physical downlink control channel (PDCCH), and 

transmitted in each subframe. The physical Hybrid ARQ 

indicator channel (PHICH) is used to transmit HARQ 

ACK/NACK in response to uplink transmission.

[0048] [Channel mapping]

As shown in FIG. 1, in the downlink, mapping is

performed on the transport channels and physical channels
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as described below. The broadcast channel (BCH) is 

mapped on the physical broadcast channel (PBCH). The 

multicast channel (MCH) is mapped on the physical 

multicast channel (PMCH). The paging channel (PCH) and 

downlink shared channel (DL-SCH) is mapped on the physical 

downlink shared channel (PDSCH) . The physical downlink 

control channel (PDCCH), physical hybrid ARQ indicator 

channel (PHICH) and physical control format indicator 

channel (PCHICH) are used alone as a physical channel. 

[0049] Meanwhile, in the uplink, mapping is performed 

on the transport channels and physical channels as 

described below. The uplink shared channel (UL-SCH) is 

mapped on the physical uplink shared channel (PUSCH) . 

The random access channel (RACH) is mapped on the physical 

random access channel (PRACH). The physical uplink 

control channel (PUCCH) is used alone as a physical

channel.

[0050] Further, in the downlink, mapping is performed 

on the logical channels and transport channels as 

described below. The paging control channel (PCCH) is 

mapped on the downlink shared channel (DL-SCH). The 

broadcast control channel (BCCH) is mapped on the 

broadcast channel (BCH) and downlink shared channel

(DL-SCH). The common control channel (CCCH), dedicated

control channel (DCCH) and dedicated traffic channel

(DTCH) are mapped on the downlink shared channel (DL-SCH) .

The multicast control channel (MCCH) is mapped on the 

downlink shared channel (DL-SCH) and multicast channel
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(MCH). The multicast traffic channel (MTCH) is mapped 

on the downlink shared channel (DL-SCH) and multicast

channel (MCH) .

[0051] In addition, mapping of the multicast control 

channel (MCCH) and multicast traffic channel (MTCH) to 

the multicast channel (MCH) is performed in MBSFN 

transmission, while this mapping is performed on the 

downlink shared channel (DL-SCH) in SCPTM transmission. 

[0052] Meanwhile, in the uplink, mapping is performed 

on the logical channels and transport channels as 

described below. The common control channel (CCCH), 

dedicated control channel (DCCH) and dedicated traffic 

channel (DTCH) are mapped on the uplink shared channel 

(UL-SCH) . The random access channel (RACH) and logical 

channels are not mapped.

[0053] [Radio frame structure]

A frame structure in EUTRA will be described below.

FIG. 3 illustrates a downlink frame structure, and FIG. 

4 shows an uplink frame structure. A radio frame 

identified by a system frame number (SFN) is constructed 

in 10 ms. A subframe is constructed in 1 ms, and one

radio frame contains 10 subframes.

[0054] A single subframe is divided into two slots. 

When a normal CP is used, a downlink slot is comprised 

of 7 OFDM symbols, and an uplink slot is comprised of 

7 SC-FDMA (Single Carrier-Frequency Division Multiple 

Access) symbols. In addition, when a long CP (also 

referred to as "extended CP") is used, a downlink slot
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is comprised of 6 OFDM symbols, and an uplink slot is 

comprised of 6 SC-FDMA symbols.

[0055] Further, a single slot is divided into a plurality 

of slots in the frequency direction. A single physical 

resource block (PRB) is comprised of 12 subcarriers of 

15 KHz that are a unit in the frequency direction. As 

the number of physical resource blocks (PRB), 6 to 110 

blocks are supported corresponding to the system 

bandwidth. Downlink and uplink resource allocations are 

performed on a subframe basis in the time direction and 

on a physical resource block (PRB) basis in the frequency 

direction. In other words, two slots within a subframe 

are allocated using a single resource allocation signal. 

[0056] A unit comprised of a subcarrier and OFDM symbol 

or a subcarrier and SC-FDMA symbol is referred to as a 

resource element. In resource mapping processing in the 

physical layer, a modulation symbol and the like is mapped

to each resource element.

[0057] In the processing in the physical layer of the 

downlink transport channel is performed addition of 

24-bit cyclic redundancy check (CRC) to the physical 

downlink shared channel (PDSCH), channel coding 

(transmission path coding), physical layer HARQ 

processing, channel interleaving, scrambling, 

modulation (QPSK, 16QAM, 64QAM), layer mapping, 

precoding, resource mapping, antenna mapping, etc. 

Meanwhile, in the processing in the physical layer of 
the uplink transport channel is performed addition of
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24-bit CRC to the physical uplink shared channel (PUSCH) , 

channel coding (transmission path coding), physical 

layer HARQ processing, scrambling, modulation (QPSK, 

16QAM, 64QAM), resource mapping, antenna mapping, etc. 

[0058] The physical downlink control channel (PDCCH), 

physical hybrid ARQ indicator channel (PHICH) and 

physical control format indicator channel (PCFICH) are 

placed within first three OFDM symbols. On the physical 

downlink control channel (PDCCH) are transmitted 

transport formats ( specifying modulation scheme, coding 

scheme, transport block size, etc.) for the downlink 

shared channel (DL-SCH), and paging channel (PCH), 

resource allocation, and HARQ information . Further, on 

the physical downlink control channel (PDCCH) are 

transmitted transport formats (specifying modulation 

scheme, coding scheme, transport block size, etc.) for 

the uplink shared channel (UL-SCH), resource allocation, 

and HARQ information . Moreover, a plurality of physical 

downlink control channels (PDCCHs) is supported, and the 

mobile station apparatus monitors a set of physical 

downlink control channels (PDCCHs).

[0059] The physical downlink shared channel (PDSCH) 

assigned by the physical downlink control channel (PDCCH) 

is mapped to the same subframe as that of the physical 

downlink control channel (PDCCH) . The physical uplink 

shared channel (PUSCH) assigned by the physical downlink 

control channel (PDCCH) is mapped to a subframe in a 

beforehand determined position. For example, when the



25

5

10

15

20

25

downlink subframe number on the physical downlink control 

channel (PDCCH) is N, the physical uplink shared channel 

(PUSCH) is mapped to the N + 4th uplink subframe.

[0060] Further, in uplink/downlink resource allocation 

by the physical downlink control channel (PDCCH), the 

mobile station apparatus is identified using 16-bit MAC 

layer identification information (MAC ID). In other 

words, this 16-bit MAC layer identification information 

(MAC ID) is included in the physical downlink control 

channel (PDCCH).

[0061] Furthermore, a downlink reference signal 

(downlink pilot channel) used for measurement of downlink 

conditions and demodulation of downlink data is placed 

in the first and second OFDM symbols , and third OFDM symbol 

from the last in each slot. Meanwhile, an uplink 

demodulation reference signal (demodulation pilot (DRS: 

Demodulation Reference Signal)) used for demodulation 

of the physical uplink shared channel (PUSCH) is 

transmitted in the fourth SC-FDMA symbol in each slot. 

Further, an uplink measurement reference signal 

( scheduling pilot (SRS: Sounding Ref erence Signal) ) used 

for measurement of uplink conditions is transmitted in 

the first SC-FDMA symbol of a subframe. A demodulation 

reference signal of the uplink control channel (PUCCH) 

is defined for each format of the uplink control channel, 

and transmitted in the third, fourth and fifth SC-FDMA

symbols in each slot, or the second and sixth SC-FDMA 

symbols in each slot.
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[0062] Moreover, the physical broadcast channel (PBCH) 

and downlink synchronization signal are placed in a band 

corresponding to six center physical resource blocks in 

the system band. A physical downlink synchronization 

signal is transmitted in the sixth and seventh OF DM symbols 

in each slot of the first (subframe number #0) and fifth

(subframe number #4) subframes. The physical broadcast 

channel (PBCH) is transmitted in the fourth and fifth 

OFDM symbols of the first slot (slot #0) and in the first 

and second OFDM symbols of the second slot (slot #1) in 

the first (subframe #0) subframe.

[0063] Further, the random access channel (RACH) is 

comprised of a bandwidth corresponding to six physical 

resource blocks in the frequency direction and a single 

subframe in the time direction, and is transmitted for 

the mobile station apparatus to make a request (request 

for uplink resources, request for uplink synchronization, 

request for downlink data transmission resume, request 

for handover, request for connection setting, request 

for reconnection, request for MBMS service, etc.) to the 

base station apparatus for various reasons.

[0064] The uplink control channel (PUCCH) is placed in 

opposite ends of the system band, and is comprised of 

a unit physical resource block. Frequency hopping is 

performed so that the opposite ends of the system band 

are used alternately between slots.

[0065] A communication system according to the 

Embodiments is comprised of a base station apparatus 100
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and mobile station apparatuses 200.

[0066] [Base station apparatus]

FIG. 5 is a block diagram illustrating a schematic

structure of a base station apparatus according to the 

Embodiments. As shown in FIG. 5, the base station 

apparatus 100 is comprised of a data control section 101, 

OFDM modulation section 102, radio section 103, 

scheduling section 104, channel estimation section 105, 

DFT-Spread-OFDM (DFT-S-OFDM) demodulation section 106, 

data extraction section 107, and higher layer 108. 

Further, the radio section 103, scheduling section 104, 

channel estimation section 105, DFT-Spread-OFDM 

(DFT-S-OFDM) demodulation section 106, data extraction 

section 107 and higher layer 108 constitute a receiving 

section, andthe data control section 101, OFDM modulation 

section 102, radio section 103 and scheduling section 

104 and higher layer 108 constitute a transmitting

section .

[0067] The radio section 103, channel estimation section

105, DFT-Spread-OFDM (DFT-S-OFDM) demodulation section

106, and data extraction section 107 perform the 

processing of the uplink physical layer. The radio 

section 103, DFT-Spread-OFDM (DFT-S-OFDM) demodulation 

section 106, and data extraction section 107 perform the 

processing of the downlink physical layer.

[0068] The data control section 101 receives the 

transport channel and scheduling information from the 

scheduling section 104. The data control section 101
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maps the transport channel and signal and channel 

generated in the physical layer on the physical channel 

based on the scheduling information input from the 

scheduling section 104. Each data mapped as described

5 above is output to the OFDM modulation section 102. 

[0069] The OFDM modulation section 102 performs OFDM 

signal processing such as coding, data modulation, 

serial/parallel transform of an input signal, IFFT 

(Inverse Fast Fourier Transform) processing, CP (Cyclic

10 Prefix) insertion and filtering on the data input from 

the data control section 101, based on the scheduling 

information (including downlink physical resource block 

(PRB) allocation information (for example, physical 

resource block position information such as the frequency

15 and time), modulation scheme and coding scheme (such as, 

for example, 16QAM, 2/3 coding rate, etc.) corresponding 

to each PRB, etc.) from the scheduling section 104, and 

thereby generates an OFDM signal to output to the radio

section 103.

20 [0070] The radio section 103 up-converts the modulated

data input from the OFDM modulation section 102 into a 

signal with a radio frequency to generate a radio signal, 

and transmits the radio signal to the mobile station 

apparatus 200 via an antenna (not shown) . Further, the

25 radio section 103 receives an uplink radio signal from 

the mobile station apparatus 200 via the antenna (not 

shown), down-coverts the radio signal into a baseband 

signal, and outputs reception data to the channel
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estimation section 105 and DFT-S-OFDM demodulation

section 10 6.

[0071] The scheduling section 104 performs the 

processing of the medium access control (MAC) layer. The 

scheduling section 104 performs mapping of the logical 

channels and transport channels, downlink and uplink 

scheduling (HARQ processing, selection of transport 

format, etc. ) and the like. In the downlink scheduling, 

the scheduling section 104 performs the processing for 

selecting a downlink transport format (transmission 

form) (physical resource block allocation, modulation 

scheme and coding scheme, etc.) to modulate each data, 

and retransmission control in HARQ, based on the uplink 

feedback information (downlink channel feedback 

information ( channel state inf ormat ion ( channel quality, 

the number of streams, pre-coding information, etc.), 

ACK/NACK feedback information in response to downlink 

data, etc.) received from the mobile station apparatus 

200, the information of PRB usable in each mobile station 

apparatus, buffer status, the scheduling information 

input from the higher layer 108, etc. The scheduling 

information used in downlink scheduling is output to the

data control section 101.

[0072] Further, in the upl ink schedul ing, the scheduling 

section 104 performs the processing for selecting an 

uplink transport format (transmission form) (physical 

resource block allocation, modulation scheme and coding 

scheme, etc.) tomodulateeachdata, basedonan estimation
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result of channel state (radio propagation path 

conditions) on uplink output from the channel estimation 

section 105, resource allocation request from the mobile 

station apparatus 200, information of PRB usable in each 

mobile station 200, the scheduling information input from 

the higher layer 108, etc. The scheduling information 

used in uplink scheduling is output to the data control

section 101.

[0073] Furthermore, the scheduling section 104 maps the 

downlink logical channel input from the higher layer 108 

on the transport channel to output to the data control 

section 101. Moreover, the scheduling section 104 

performs processing on the control data and transport 

channel that is acquired on uplink and input from the 

data extraction section 107 when necessary, and then, 

maps the resultant on the uplink logical channel to output 

to the higher layer 108.

[0074] The channel estimation section 105 estimates 

uplink channel state from an uplink demodulation 

reference signal (DRS) to demodulate uplink data, and 

outputs the estimation result to the DFT-S-OFDM 

demodulation section 106. Further, in order to perform 

uplink scheduling, the channel estimation section 105 

estimates uplink channel state from an uplink measurement 

reference signal (SRS: Sounding Reference Signal), and 

outputs the estimation result to the scheduling section 

104. In addition, as an uplink communication scheme, 

a single-carrier scheme is assumed such as DFT-S-OFDM,
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etc, but a multicarrier scheme may be used such as an

OFDM scheme.

[0075] The DFT-S-OFDM demodulation section 106 performs 

DFT-S-OFDM signal processing such as DFT transform, 

subcarrier mapping, IFFT transform, filtering, etc. on 

modulated data input from the radio section 103 based 

on the uplink channel state estimation result input from 

the channel estimation section 105, and performs 

demodulation processing on the resultant to output to

the data extraction section 107.

[0076] The data extraction section 107 checks the data 

input from the DFT-S-OFDM demodulation section 106 for 

accuracy or error, and outputs the checking result 

(acknowledge signal ACK/negative acknowledge signal 

NACK) to the scheduling section 104. Further, the data 

extraction section 107 divides the data input from the 

DFT-S-OFDM demodulation section 106 into the transport 

channel and control data of the physical layer to output 

to the scheduling section 104. The divided control data 

includes the feedback information on uplink (downlink 

channel feedback report CFR, and ACK/NACK feedback 

information in response to the downlink data) and the

like.

[0077] The higher layer 108 performs the processing in 

the packet data convergence protocol (PDCP) layer, radio 

linkcontrol (RLC) layer, and radio resource control (RRC) 

layer. The higher layer 108 has a radio resource control 

section 109 (also referred to as a control section) . The
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radio resource control section 109 performs management 

of various kinds of setting information, management of 

system information, paging control, management of

communication conditions of each mobile station

5 apparatus, moving management such as handover, 

management of buffer status for each mobile station 

apparatus, management of connection settings of unicast 

and multicast bearers, management of mobile station 

identities (UEID), etc.

10 [0078] [Mobile station apparatus]

FIG. 6 is a block diagram illustrating a schematic

structure of the mobile station apparatus according to 

the Embodiments. As shown in FIG. 6, the mobile station 

apparatus 200 is comprised of a data control section 201,

15 DFT-S-OFDM modulation section 202, radio section 203, 

scheduling section 204, channel estimation section 205, 

OFDM demodulation section 206, data extraction section

207, and higher layer 208. Further, the data control 

section 201, DFT-S-OFDM modulation section 202, radio

20 section 203, scheduling section 204 and higher layer 208 

constitute a transmitting section, and the radio section 

203, scheduling section 204, channel estimation section 

205, OFDM demodulation section 206, data extraction 

section 207 and higher layer 208 constitute a receiving

25 section. Further, the scheduling section 204

constitutes a selecting section.

[0079] The data control section 201, DFT-S-OFDM 

modulation section 202 and radio section 203 perform the
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processing of the uplink physical layer. The radio 

section 203, channel estimation section 205, OFDM

demodulation section 206 and data extraction section 207

perform the processing of the downlink physical layer. 

[0080] The data control section 201 receives the 

transport channel and scheduling information from the 

scheduling section 204. The data control section 201 

maps the transport channel and signal and channel 

generated in the physical layer on the physical channel 

based on the scheduling information input from the 

scheduling section 204. Each data mapped as described 

above is output to the DFT-S-OFDM modulation section 202. 

[0081] The DFT-S-OFDM modulation section 202 performs 

DFT-S-OFDM signal processing such as data modulation, 

DFT (Discrete Fourier Trans form) processing, subcarrier 

mapping, IFFT (Inverse Fast Fourier Transform) 

processing, CP insertion, filtering, etc. on the data 

input from the data control section 201, and thereby 

generates a DFT-S-OFDM signal to output to the radio
section 203.

[0082] In addition, as an uplink communication scheme, 

a single-carrier scheme is assumed such as DFT-S-OFDM, 

etc, but may be substituted by a multicarrier scheme such

as an OFDM scheme to be used.

[0083] The radio section 203 up-converts the modulated 

data input from the DFT-S-OFDM modulation section 202 

into a signal with a radio frequency to generate a radio 

signal, and transmits the radio signal to the base station
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apparatus 100 via an antenna (not shown).

[0084] Further, the radio section 203 receives a radio 

signal modulated with the downlink data from the base 

station apparatus 100 via the antenna (not shown),

5 down-coverts the radio signal into a baseband signal, 

and outputs reception data to the channel estimation

section 205 and OFDM demodulation section 206.

[0085] The scheduling section 204 performs the 

processing of the medium access control (MAC) layer. The

10 scheduling section 204 performs mapping of the logical 

channels and transport channels and downlink and uplink 

scheduling (HARQ processing, selection of transport 

format, etc.) . In the downlink scheduling, the 

scheduling section 204 performs reception control of the

15 transport channel, physical signal and physical channel 

and HARQ retransmission control based on the scheduling 

information (transport format and HARQ retransmission 

information) and the like from the base station apparatus 

100 and higher layer 208.

20 [ 0086] In the uplink scheduling, the scheduling section

204 performs scheduling processing for mapping the uplink 

logical channel input from the higher layer 208 on the 

transport channel based on the uplink buffer status input 

from the higher layer 208 , uplink scheduling information

25 (transport format, HARQ retransmission information, 

etc.) from the base station apparatus 100 input from the 

data extraction section 207, and the scheduling 

information input from the higher layer 208 . In addition,
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for the uplink transport format, the information notified 

from the base station apparatus 100 is used. These kinds 

of scheduling information are output to the data control

section 201.

[0087] Further, the scheduling section 204 maps the 

uplink logical channel input from the higher layer 208 

on the transport channel to output to the data control 

section 201. Furthermore, the scheduling section 204 

outputs to the data control section 201 also the downlink 

channel feedback report CFR (channel state information) 

input from the channel estimation section 205, and CRC 

checking result input from the data extraction section 

207. Moreover, the scheduling section 204 performs 

processing on the control data and transport channel that 

is acquired on downlink and input from the data extraction 

section 207 when necessary, and then, maps the resultant 

on the downlink logical channel to output to the higher 

layer 2 0 8 .

[0088] The channel estimation section 205 estimates 

downlink channel state from a downlink reference signal 

(RS) to demodulate downlink data, and outputs the

estimation result to the OFDM demodulation section 206. 

Further, in order to notify the base station apparatus 

100 of the estimation result of the downlink channel state 

(radio propagation path conditions), the channel 

estimation section 205 estimates the downlink channel 

state from the downlink reference signal (RS), and

converts the estimation result into the feedback
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information (channel quality information) about the 

downlink channel state to output to the scheduling section

204 .

[0089] The OFDM demodulation section 206 performs OFDM 

5 demodulation processing on the modulated data input from

the radio section 203 based on the downlink channel state

estimation result input from the channel estimation 

section 205, and outputs the resultant to the data

extraction section 207.

10 [0090] The data extraction section 207 performs CRC on

the data input from the OFDM demodulation section 206 

to check for accuracy or error, and outputs the checking 

result (ACK/NACK feedback information) to the scheduling 

section 204. Further, the data extraction section 207

15 divides the data input from the OFDM demodulation section 

206 into the transport channel and control data of the 

physical layer to output to the scheduling section 204. 

The divided control data includes the scheduling 

information such as downlink or uplink resource

20 allocation, uplink HARQ control information, etc. At 

this point, the data extraction section 207 performs 

decoding processing on a search space (also referred to 

as a search area) of a physical downlink control signal 

(PDCCH), and extracts downlink or uplink resource

25 allocation to the mobile station apparatus 200, etc.

[0091] The higher layer 208 performs the processing in

the packet data convergence protocol (PDCP) layer, radio

linkcontrol ( RLC) layer, and radio resource control (RRC)



37

layer. The higher layer 208 has a radio resource control 

section 209 (also referred to as a control section) . The 

radio resource control section 209 performs management 

of various kinds of setting information, management of

5 system information, paging control, management of 

communication conditions of the mobile station apparatus 

200, moving management such as handover, management of 

buffer status, management of connection settings of 

unicast and multicast bearers and management of mobile

10 station identity (UEID).

[0092] (Embodiment 1)

Described subsequently is Embodiment 1 of the 

invention in the communication system using the base 

station apparatus 100 and mobile station apparatus 200.

15 The mobile station apparatus determines whether to 

transmit the channel feedback report CFR using 

persistently allocated uplink resources (physical uplink 

shared channel (PUSCH)) or using temporarily (one-shot) 

allocated uplink resources (physical uplink shared

20 channel (PUSCH)), based on information included in a 

physical downlink control signal (PDCCH) for performing 

uplink resource allocation.

[0093 ] The mobile station apparatus transmits the uplink 

data (uplink shared channel: UL-SCH) and the channel

25 feedback report CFR on the persistently allocated 

physical uplink shared channel (PUSCH) when the physical 

downlink control signal (PDCCH) for performing 

persistent uplink resource allocation includes the
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information for requesting the channel feedback report 

CFR, while transmitting the uplink data on the 

persistently allocated physical uplink shared channel 

(PUSCH) when the physical downlink control signal (PDCCH) 

does not include the information for requesting the 

channel feedback report CFR.

[0094] The mobile station apparatus judges whether the 

control signal is a control signal to the mobile station 

apparatus by determining whether MAC ID included in the 

physical downlink control signal (PDCCH) includes a 

cell-radio network temporary identity (C-RNTI) that is 

the mobile station identity of the mobile station 

apparatus. The MAC ID may be identified as CRC of the 

physical downlink control signal (PDCCH), or may be 

identified by scramble code of the physical downlink 

control signal (PDCCH) . The physical downlink control 

signal (PDCCH) is identified as an uplink transmission 

grant signal or downlink resource allocation by its bit 

size and/or flag. The uplink transmission grant signal 

includes a channel feedback report request.

[0095] Described further is a method of including a 

signal for requesting to transmit only the channel 

feedback report CFR (that may include ACK/NACK in response 

to the downlink data, or the like) without including the 

uplink data (UL-SCH) in the physical downlink control 

signal (PDCCH) . When a part of transport format is 

reserved in advance and some particular information 

sequence is included in the physical downlink control
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signal (PDCCH), it is indicated to request to transmit 

only the channel feedback report CFR (for example, a value 

of five-bit MCS is "11111", etc.) Alternately, by 

including a one-bit signal simply in the physical downlink

5 control signal (PDCCH), a request is instructed to 

transmit only the channel feedback report CFR. This is 

called the channel feedback report dedicated 

transmission request.

[0096] Described next is a specific physical downlink 

10 control signal (PDCCH) used for activating persistent 

scheduling. The base station apparatus assigns to the 

mobile station apparatus, by RRC signaling, a cell-radio 

network temporary identity (C-RNTI (also referred to 

as a special C-RNTI) ) that is the mobile station identity

15 indicative of for activation of persistent scheduling, 

or a cell-radio network temporary identity (C-RNTI (also 

referred to as a special C-RNTI)) that is the mobile 

station identity indicative of for activation of periodic 

channel feedback report, separately from a cell-radio

20 network temporary identity (C-RNTI) used for normal 

dynamic scheduling. Alternately, a specific scramble 

code for activation of persistent scheduling (or periodic 

channel feedback report) is applied to the physical 

downlink control signal (PDCCH). The other information

25 included in the physical downlink control signal (PDCCH) 

is the same both for persistent scheduling (or periodic 

channel feedback) and for dynamic scheduling.

[0097] Namely, included are the transport format,
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resource allocation (PRB allocation), HARQ information, 

channel feedback report request, etc. In other words, 

by introducing a mobile station identity indicative of 

for activation of persistent scheduling (or periodic 

channel feedback) , it is possible to use a normal physical 

downlink control signal (PDCCH) for the persistent 

scheduling (or periodic channel feedback). Further, 

when the persistent scheduling and periodic channel 

feedback are concurrently set, the same cell-radio 

network temporary identity (C-RNTI) is used. By this 

means, it is possible to share both mechanisms of the 

persistent scheduling and periodic channel feedback. In 

addition, for the persistent scheduling and periodic 

channel feedback, different cell-radio network temporary 

identities (C-RNTIs) can be assigned.

[0098] Described herein is a decoding method of the 

physical downlink control signal (PDCCH) . The physical 

downlink control signal (PDCCH) is comprised of a set 

of a plurality of resource element groups, a plurality 

of corresponding resource element groups exists, there 

is a plurality of numbers of resource elements included 

in the physical downlink control signal (PDCCH), and the 

coding rate is variable. The mobile station apparatus 

decodes all the candidates for placement of the physical 

downlink control signal (PDCCH), and by the fact that

the mobile station identification information of the

apparatus is included and that CRC succeeds, specifies 
and decodes the physical downlink control signal (PDCCH)



4 1

to the apparatus. This processing is called the blind 

decoding. In order to reduce the number of times of the 

blind decoding, the search space (groups of resource 

elements to decode) of the physical downlink control

5 signal (PDCCH) is limited by an output of hash function 

based on the cell-radio network temporary identity 

(C-RNTI) that is the mobile station identity.

[0099] However, since the search space of the physical 

downlink control signal (PDCCH) is increased by newly

10 adding the cell-radio network temporary identity 

(C-RNTI) for persistent scheduling and/or periodic 

channel feedback as described above, the cell-radio 

network temporary identity (C-RNTI) for dynamic 

scheduling i.e. the cell-radio network temporary

15 identity (C-RNTI) that is always assigned to the mobile 

station apparatus under communication is always used in 

input of hash function .

[0100] When the mobile station apparatus holds a 

plurality of cell-radio network temporary identities

20 (herein, a cell-radio network temporary identity 

(C-RNTI) for persistent scheduling and/or cell-radio 

network temporary identity (C-RNTI) for periodic channel 

feedback and/or cell-radio network temporary identity 

(C-RNTI) for dynamic scheduling, the mobile station

25 apparatus searches for a plurality of mobile station 

identities in the search space of the physical downlink 

control signal (PDCCH) corresponding to a single mobile 

station identity (herein, the cell-radio network
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temporary identity (C-RNTI) for dynamic scheduling). 

When the base station apparatus assigns a plurality of 

mobile station identities to the mobile station apparatus, 

the base station apparatus places physical downlink 

control signals (PDCCH) including respective mobile 

station identities in the search space of the physical 

downlink control signal (PDCCH) corresponding to asingle 

mobile station identity. By this means, the mobile 

station apparatus searches for another cell-radio 

network temporary identity (C-RNTI) for persistent 

scheduling or periodic channel feedback, while 

maintaining the search space (also referred to as a search 

area) of the physical downlink control signal (PDCCH), 

and the processing is reduced.

[0101] As another method, to limit the search space of 

physical downlink control signal (PDCCH), the mobile 

station apparatus uses a common search space in which 

the physical downlink control signal (PDCCH) is placed 

to be used for scheduling of broadcast information, random 

access response, etc. The common search space is a search 

space for all the mobile station apparatuses to need to 

search for the physical downlink control signal (PDCCH) , 

separately from the search space limited by the cell-radio 

network temporary identity (C-RNTI) for dynamic 

scheduling. When the mobile station apparatus searches 

for another mobile station identity except the cell-radio 

network temporary identity (C-RNTI) for dynamic 

scheduling, the mobile station apparatus searches the
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common search space for the cell-radio network temporary 

identity (C-RNTI) for persistent scheduling and/or 

cell-radio network temporary identity (C-RNTI) for 

periodic channel feedback. The base station apparatus 

places the physical downlink control signal (PDCCH) 

including the cell-radio network temporary identity 

(C-RNTI) for persistent scheduling and/or cell-radio 

network temporary identity (C-RNTI) for periodic channel 

feedback in the common search space.

[0102] By this means, the mobile station apparatus 

searches for another cell-radio network temporary 

identity (C-RNTI) for persistent scheduling or periodic 

channel feedback, while maintaining the search space 

(also referred to as a search area) of the physical 

downlink control signal (PDCCH), and the processing is

reduced .

[0103] FIG. 7 is a diagram showing an example of 

operations of the mobile station apparatus corresponding 

to types of physical downlink control signals (PDCCH). 

The operations as shown in FIG. 7 are controlled in 

cooperation between the physical layer and MAC layer of 

the mobile station apparatus. When the dynamic physical 

downlink control signal (PDCCH) is set for a channel 

feedback report dedicated transmission request, the 

mobile station apparatus transmits only the channel 

feedback report on the designated PUSCH aperiodically 

in one shot (in a single transmission, or a single HARQ 
process ) .
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[0104] Whenthe dynamic physical downlink control signal 

(PDCCH) is set for a channel feedback report request, 

the mobile station apparatus transmits the uplink data 

(UL-SCH) and the channel feedback report on the designated

5 PUSCH aperiodically in one shot. When the dynamic 

physical downlink control signal (PDCCH) is set for 

neither a channel feedback report request nor a channel 

feedback report dedicated request, the mobile station 

apparatus transmits the uplink data (UL-SCH) on the

10 designated PUSCH aperiodically in one shot.

[0105] When the physical downlink control signal (PDCCH) 

for persistent (or periodic channel feedback) is set for 

a channel feedback report dedicated transmission request, 

the mobile station apparatus transmits only the channel

15 feedback report on the designated PUSCH periodically and 

persistently. The feedback period in this case is a 

transmission period of periodic channel feedback reports 

set by RRC signaling.

[0106] When the phys i ca 1 downl ink con tro 1 s i gna 1 (PDCCH)

20 for persistent (or periodic channel feedback) is set for 

a channel feedback report request, the mobile station 

apparatus transmits the uplink data (UL-SCH) and the 

channel feedback report on the designated PUSCH 

periodically and persistently. In this case, the

25 persistent scheduling of uplink data and periodic channel 

feedback report are concurrently set. The feedback 

period in this case is a period of persistent scheduling 

of uplink data set by RRC signaling.
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[0107] When the physical downlink control signal (PDCCH) 

for persistent (or periodic channel feedback) is set for 

neither a channel feedback report request nor a channel 

feedback report dedicated request, the mobile station

5 apparatus transmits the uplink data (UL-SCH) on the 

designated PUSCH periodically and persistently. The 

feedback period in this case is a period of persistent 

scheduling of uplink data set by RRC signaling.

[0108] Described next is a method of halting

10 (deactivating) the persistent scheduling of uplink data 

and periodic channel feedback report. To halt 

(deactivate) the persistent scheduling of uplink data 

and periodic channel feedback report, an uplink grant 

of "no uplink resource allocation" is transmitted in the

15 physical downlink control signal (PDCCH) . Herein, "no 

uplink resource allocation" is identified by the resource 

allocation information included in the uplink grant being 

a beforehand determined particular value.

[0109] When the physical downlink control signal (PDCCH)

20 for persistent (or periodic channel feedback) is set for 

"no uplink resource allocation" and a channel feedback 

report dedicated transmission request, the mobile 

station apparatus halts only the periodic channel 

feedback report.

25 [0110] When the physical downlink control signal (PDCCH)

for persistent (or periodic channel feedback) is set for 

"no uplink resource allocation" and a channel feedback 
report request, the mobile station apparatus halts the
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persistent scheduling of uplink data being used or the 

periodic channel feedback report. When both of them are 

used, the mobile station apparatus concurrently halts 

the persistent scheduling of uplink data and the periodic

5 channel feedback report.

[0111] When the physical downlink control signal (PDCCH) 

for persistent (or periodic channel feedback) is set for 

"no uplink resource allocation" while being set for 

neither a channel feedback report request nor a channel

10 feedback report dedicated request, the mobile station 

apparatus halts only the persistent scheduling of uplink

data .

[0112] FIG. 8 is a diagram showing another example of 

operations of the mobile station apparatus corresponding

15 to types of physical downlink control signals (PDCCH). 

When the dynamic physical downlink control signal (PDCCH) 

is not set for a channel feedback report request, while 

being set for a channel feedback report dedicated 

transmission request, the mobile station apparatus

20 transmits only the channel feedback report on the 

designated PUSCH periodically and persistently. The 

feedback period in this case is a transmission period 

of periodic channel feedback reports set by RRC signaling. 

By this means, without using the persistent physical

25 downlink control signal (PDCCH), it is possible to 

activate the periodic channel feedback report.

[0113] Whenthedynamicphysicaldownlinkcontrolsignal 

(PDCCH) is set for a channel feedback report request,
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while being not set fora channel feedback report dedicated 

transmission request, the mobile station apparatus 

transmits the uplink data (UL-SCH) and the channel 

feedback report on the designated PUSCH aperiodically

5 in one shot. When the dynamic physical downlink control 

signal (PDCCH) is set for both of a channel feedback report 

request and a channel feedback report dedicated request, 

the mobile station apparatus transmits only the channel 

feedback report on the designated PUSCH aperiodically

10 in one shot .

[0114] Whenthedynamicphysicaldownlinkcontrolsignal 

(PDCCH) is set for neither a channel feedback report 

request nor a channel feedback report dedicated request, 

the mobile station apparatus transmits only the uplink

15 data (UL-SCH) on the designated PUSCH aperiodically in

one shot.

[0115] When the physical downlink control signal (PDCCH) 

for persistent (or periodic channel feedback) is not set 

for a channel feedback report request, while being set

20 for a channel feedback report dedicated transmission 

request, the physical downlink control signal (PDCCH)

is used for other uses.

[0116] When the physical downlink control signal (PDCCH) 

for persistent (or periodic channel feedback) is set for

25 a channel feedback report request, while being not set 

for a channel feedback report dedicated transmission 

request, the mobile station apparatus transmits the 
uplink data (UL-SCH) and channel feedback report on the
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designated PUSCH periodically and persistently. In this 

case, the persistent scheduling of uplink data (UL-SCH) 

and periodic channel feedback report are concurrently 

set. The feedback period in this case is a period of 

persistent scheduling of uplink data (UL-SCH) set by RRC 

signaling .

[0117] Bythismeans, it is possible to enable the channel 

feedback report concurrently with the uplink data 

(UL-SCH), and resources and consumed power can be used 

effectively. As another method, to the feedback period 

in this case is applied concurrently the period of 

persistent scheduling of uplink data (UL-SCH) and the 

transmission period of periodic channel feedback reports 

set by RRC signaling. In this way, by a single physical 

downlink control signal (PDCCH), it is possible to 

concurrently activate the period of persistent 

scheduling of uplink data (UL-SCH) and the periodic 

channel feedback report.

[0118] When the physical downlink control signal (PDCCH) 

for persistent (or periodic channel feedback) is set for 

both of a channel feedback report request and a channel 

feedback report dedicated transmission request, the 

mobile station apparatus transmits only the channel 

feedback report on the designated PUSCH periodically and 

persistently. The feedback period in this case is a 

period of periodic channel feedback reports set by RRC 

signaling .

[0119] When the physical downlink cont rol signal (PDCCH)
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for persistent (or periodic channel feedback) is set for 

neither a channel feedback report request nor a channel 

feedback report dedicated request, the mobile station 

apparatus transmits the uplink data (UL-SCH) on the

5 designated PUSCH periodically and persistently. The 

feedback period in this case is a period of persistent 

scheduling of uplink data set by RRC signaling.

[0120] Described next is a method of halting 

(deactivating) the persistent scheduling of uplink data

10 and periodic channel feedback report. To halt 

(deactivate) the persistent scheduling of uplink data 

and periodic channel feedback report, an uplink grant 

of "no uplink resource allocation" is transmitted in the 

physical downlink control signal (PDCCH) . Herein, "no

15 uplink resource allocation" is identified by the resource 

allocation information included in the uplink grant being 

a beforehand determined particular value.

[0121] When the dynamicphysicaldownlink control signal 

(PDCCH) is not set for a channel feedback report request,

20 while being set for "no uplink resource allocation" and 

a channel feedback report dedicated transmission request, 

the mobile station apparatus halts only the periodic 

channel feedback report.

[0122] When the physical downlink control signal (PDCCH)

25 for persistent (or periodic channel feedback) is not set 

for a channel feedback report request, while being set 

for "no uplink resource allocation" and a channel feedback 

report dedicated transmission request, the mobile
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station apparatus halts the persistent scheduling of 

uplink data being used or the periodic channel feedback 

report. When both of them are used, the mobile station 

apparatus concurrently halts the persistent scheduling

5 of uplink data and the periodic channel feedback report. 

[0123] When the physical downlink control signal (PDCCH) 

for persistent (or periodic channel feedback) is set for 

"no uplink resource allocation" and a channel feedback 

report request, while being not set for a channel feedback

10 report dedicated transmission request, the mobile 

station apparatus halts the persistent scheduling of 

uplink data being used or the periodic channel feedback 

report. When both of them are used, the mobile station 

apparatus concurrently halts the persistent scheduling

15 of uplink data and the periodic channel feedback report. 

[0124] When the physical downlink control signal (PDCCH) 

for persistent (or periodic channel feedback) is set for 

"no uplink resource allocation", a channel feedback 

report request and a channel feedback report dedicated

20 transmission request, the mobile station apparatus halts 

only the periodic channel feedback report.

[0125] When the physical downlink control signal (PDCCH) 

for persistent (or periodic channel feedback) is set for 

"no uplink resource allocation", while being set for

25 neither a channel feedback report request nor a channel 

feedback report dedicated request, the mobile station 

apparatus halts only the persistent scheduling of uplink
data .
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[0126] FIG. 9 is a diagram showing still another example 

of operations of the mobile station apparatus 

corresponding to types of physical downlink control 

signals (PDCCH). In this example, different cell-radio

5 network temporary identities (C-RNTIs) are assigned for 

persistent scheduling and periodic channel feedback. 

The operations as shown in FIG. 9 are controlled in 

cooperation between the physical layer and MAC layer of 

the mobile station apparatus. When the dynamic physical

10 downlink control signal (PDCCH) is set for a channel 

feedback report dedicated transmission request, the 

mobile station apparatus transmits only the channel 

feedback report on the designated PUSCH aperiodically 

in one shot (in a single transmission, or a single HARQ

15 process ) .

[0127] When the dynamicphysicaldownlinkcontrolsignal 

(PDCCH) is set for a channel feedback report request, 

the mobile station apparatus transmits the uplink data 

(UL-SCH) and the channel feedback report on the designated

20 PUSCH aperiodically in one shot. When the dynamic 

physical downlink control signal (PDCCH) is set for 

neither a channel feedback report request nor a channel 

feedback report dedicated request, the mobile station 

apparatus transmits the uplink data (UL-SCH) on the

25 designated PUSCH aperiodically in one shot.

[0128] When the persistent physical downlink control 

signal (PDCCH) is set for a channel feedback report request, 
the mobile station apparatus transmits the uplink data
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(UL-SCH) and the channel feedback report on the designated 

PUSCH periodically and persistently. In this case, the 

persistent scheduling of uplink data and periodic channel 

feedback report are concurrently set. The feedback

5 period in this case is a period of persistent scheduling 

of uplink data set by RRC signaling.

[0129] When the persistent physical downlink control 

signal (PDCCH) is set for neither a channel feedback report 

request nor a channel feedback report dedicated request,

10 the mobile station apparatus transmits the uplink data 

(UL-SCH) on the designated PUSCH periodically and 

persistently. The feedback period in this case is a 

period of persistent scheduling of uplink data set by 

RRC signaling.

15 [0130] When the mobile station apparatus receives the

physical downlink control signal (PDCCH) for periodic 

channel feedback, the mobile station apparatus transmits 

only the channel feedback report on the designated PUSCH 

periodically and persistently without including the

20 uplink data (UL-SCH) . The feedback period in this case 

is a period of periodic channel feedback reports set by 

RRC signaling .

[0131] Described next is a method of halting 

(deactivating) the persistent scheduling of uplink data

25 and periodic channel feedback report. To halt 

(deactivate) the persistent scheduling of uplink data 

and periodic channel feedback report, an uplink grant 
of "no uplink resource allocation" is transmitted in the
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physical downlink control signal (PDCCH) . Herein, "no 

uplink resource allocation" is identified by the resource 

allocation information included in the uplink grant being 

a beforehand determined particular value.

5 [0132] When the persistent physical downlink control

signal (PDCCH) is set for "no uplink resource allocation" 

and a channel feedback report request, the mobile station 

apparatus halts the persistent scheduling of uplink data 

being used or the periodic channel feedback report. When

10 both of them are used, the mobile station apparatus 

concurrently halts the persistent scheduling of uplink 

data and the periodic channel feedback report.

[0133] When the persistent physical downlink control 

signal (PDCCH) is set for "no uplink resource allocation" ,

15 while being set for neither a channel feedback report 

request nor a channel feedback report dedicated request, 

the mobile station apparatus halts only the persistent 

scheduling of uplink data.

[0134] When the physical downlink control signal (PDCCH)

20 for periodic channel feedback is set for "no uplink 

resource allocation", the mobile station apparatus halts 

the periodic channel feedback report.

[0135] In Embodiment 1, for the timing of the PUSCH of 

the periodic channel feedback report and uplink

25 persistent scheduling, it is the premise to use the PUSCH 

in a subframe of timing in response to an uplink 

transmission grant signal. Bythismeans, it is possible 

to perform dynamically fast resource allocation.
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[0136] Meanwhile, a subframe offset may be set by RRC 

signaling. There are set a subframe offset of the 

periodic channel feedback report and a subframe offset 

of the persistent scheduling of uplink data. In this 

case, the timing of the PUSCH of the periodic channel 

feedback report and uplink persistent scheduling is 

designated by RRC signaling. By this means, it is 

possible to perform more robust resource allocation. 

[0137] FIG. 10 is a diagram showing an example of 

transmission/reception of signals between the mobile 

station apparatus and base station apparatus 

corresponding to the dynamic physical downlink control 

signals (PDCCH) as shown in FIG. 7. The base station 

apparatus transmits a dynamic uplink grant to the mobile 

station apparatus in the physical downlink control signal 

(PDCCH) in D-subframe#2. This uplink grant includes a 

channel feedback report dedicated request. The mobile 

station apparatus receiving the channel feedback report 

dedicated request in D-subframe#2 performs uplink 

transmission on the PUSCH including only the channel 

feedback report CFR in U-subframe#6.

[0138] The base station apparatus transmits a dynamic 

uplink grant to the mobile station apparatus in the 

physical downlink control signal (PDCCH) in D-subframe#8 

This uplink grant includes a channel feedback report 

request. The mobile station apparatus receiving the 

channel feedback report request in D-subframe#8 performs 

uplink transmission on the PUSCH including the channel
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feedback report CFR and uplink data (UL-SCH) in

U-subframe#12.

[0139] The base station apparatus transmits a dynamic 

uplink grant to the mobile station apparatus in the 

physical downlink control signal (PDCCH) in 

D-subframe#14. This uplink grant includes neither a 

channel feedback report request nor a channel feedback 

report dedicated request. The mobile station apparatus 

receiving the uplink' grant in D-subframe#14 performs 

uplink transmission on the PUSCH that does not include 

the channel feedback report CFR in U-subframe#18. 

[0140] FIG. 11 is a diagram showing an example of 

transmission/reception of signals between the mobile 

station apparatus and base station apparatus 

corresponding to the case where a channel feedback report 

dedicated request is designated by a persistent (or 

periodic channel feedback) physical downlink control 

signal (PDCCH) shown in FIG. 7. The mobile station 

apparatus and base station apparatus beforehand make 

settings for the periodic channel feedback report by 

transmitting and receiving RRC signaling. The settings 

include a cell-radio network temporary identity (C-RNTI) 

that is the mobile station identity indicative of for 

activation of periodic channel feedback report, 

reporting formats of periodic feedback reports 

(wide-band report, mobile-station selection sub-band 

report, base-station selection sub-band report, etc.), 

feedback period (transmission interval) and the like.
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[0141] The base station apparatus transmits an uplink 

grant for periodic channel feedback to the mobile station 

apparatus in the physical downlink control signal (PDCCH) 

in D-subframe#2. This uplink grant includes a channel

5 feedback report dedicated request. The mobile station 

apparatus receiving the channel feedback report 

dedicated request in D-subframe#2 performs uplink 

transmission on the PUSCH including only the channel 

feedback report CFR at 2-subframe intervals (assuming

10 that the transmission interval is set at two subframes

(2 ms) by RRC signaling) from U-subframe#6.

[0142] The base station apparatus transmits an uplink 

grant for periodic channel feedback of "no uplink resource 

allocation" in the physical downlink control signal

15 (PDCCH) in D-subframe#18 . Herein, "no uplink resource 

allocation" is identified by the resource allocation 

information included in the uplink grant being a 

beforehand determined particular value. The mobile 

station apparatus receiving the uplink grant for periodic

20 channel feedback of "no uplink resource allocation" in 

D-subframe#18 halts periodic channel feedback.

[0143] FIG. 12 is a diagram showing an example of 

transmission/reception of signals between the mobile 

station apparatus and base station apparatus

25 corresponding to the case where a channel feedback report

request is designated by a persistent (or periodic channel

feedback) physical downlink control signal (PDCCH) shown
in FIG. 7 . The mobile station apparatus and base station
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apparatus beforehand make settings for the periodic 

channel feedback report by transmitting and receiving 

RRC signaling. The settings include reporting formats 

of periodic feedback reports (wide-band report, 

mobile-station selection sub-band report, base-station 

selection sub-band report, etc.), feedback period 

(transmission interval) and the like.

[0144] Further, the mobile station apparatus and base 

station apparatus beforehand make settings for 

persistent scheduling by transmitting and receiving RRC 

signaling. The settings include a cell-radio network 

temporary identity (C-RNTI) that is the mobile station 

identity indicative of for activation of persistent 

scheduling, period (transmission interval) and the like. 

In the following description, it is assumed that the 

channel feedback report period is set at five subframes 

(5 ms) and that the persistent scheduling period is set 

at ten subframes (10 ms) by RRC signaling.

[0145] The base station apparatus transmits a persistent 

uplink grant to the mobile station apparatus in the 

physical downlink control signal (PDCCH) in D-subframe#2 

This uplink grant includes a channel feedback report 

request. The mobile station apparatus receiving the 

channel feedback report request in D-subframe#2 performs 

uplink transmission on the PUSCH including only the 

channel feedback report CFR at 10-subframe intervals 

from U-subf rame# 11, whileperforminguplinktransmission 
on the PUSCH including the channel feedback report CFR
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and uplink data (UL-SCH) at 10-subframe intervals from

U-subframe# 6.

[0146] In other words, the mobile station apparatus 

transmits concurrently the channel feedback report CFR 

and uplink data on the PUSCH in subframes where a channel 

feedback report transmission subframe coincides with a 

persistent scheduling transmission subframe. The base 

station apparatus transmits a persistent uplink grant 

of "no uplink resource allocation" in the physical 

downlink control signal (PDCCH) in D-subframe#30. 

Herein, "no uplink resource allocation" is identified 

by the resource allocation information included in the 

uplink grant being a beforehand determined particular

value .

[0147] The mobile station apparatus receiving the 

persistent uplink grant of "no uplink resource

allocation" in D-subframe#30 halts transmission of

periodic channel feedback and/or uplink data (UL-SCH) 

with persistent resources. Which is halted is included 

in the persistent uplink grant, and is determined by a 

combination of the channel feedback report request, 

channel feedback report dedicated request and "no uplink

resource allocation".

[0148] FIG. 13 is a diagram showing another example of 

transmission/reception of signals between the mobile 

station apparatus and base station apparatus 

corresponding to the case where a channel feedback report 

request is designated by a persistent (or periodic channel
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feedback) physical downlink control signal (PDCCH) shown 

in FIG. 7. The mobile station apparatus and base station 

apparatus beforehand make settings for the periodic 

channel feedback report by transmitting and receiving

5 RRC signaling. The settings include reporting formats 

of periodic feedback reports (wide-band report, 

mobile-station selection sub-band report, base-station 

selection sub-band report, etc.), feedback period 

(transmission interval) and the like.

10 [0149] Further, the mobile station apparatus and base

station apparatus beforehand make settings for 

persistent scheduling by transmitting and receiving RRC 

signaling. The settings include a cell-radio network 

temporary identity (C-RNTI) that is the mobile station

15 identity indicative of for activation of persistent 

scheduling, period (transmission interval) and the like. 

In the following description, it is assumed that the 

channel feedback report period is set at five subframes 

(5 ms) and that the persistent scheduling period is set

20 at ten subframes (10 ms) by RRC signaling.

[0150 ] The base station apparatus transmits a persistent 

uplink grant to the mobile station apparatus in the 

physical downlink control signal (PDCCH) in D-subframe#2 

This uplink grant includes a channel feedback report

25 request. The mobile station apparatus receiving the

channel feedback report request in D-subframe#2 performs

uplink transmission on the PUSCH including the channel
feedback report CFR and uplink data (UL-SCH) at
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10-subframe intervals from U-subframe#6.

[0151] In other words, the channel feedback report CFR 

is transmitted only in persistent scheduling 

transmission subframes. The base station apparatus 

transmits a periodic channel feedback uplink grant of 

"no uplink resource allocation" in the physical downlink 

control signal (PDCCH) in D-subframe#30. Herein, "no 

uplink resource allocation" is identified by the resource 

allocation information included in the uplink grant being 

a beforehand determined particular value.

[0152] The mobile station apparatus receiving the 

periodic channel feedback uplink grant of "no uplink

resource allocation" in D-subframe#30 halts transmission

of periodic channel feedback and/or uplink data (UL-SCH) 

with persistent resources. Which is halted is included 

in the persistent uplink grant, and is determined by a 

combination of the channel feedback report request, 

channel feedback report dedicated request and "no uplink

resource allocation".

[0153] FIG. 14 is a diagram showing an example of 

transmission/reception of signals between the mobile 

station apparatus and base station apparatus 

corresponding to the case where a channel feedback report 

dedicated request is designated by a persistent (or 

periodic channel feedback) physical downlink control 

signal (PDCCH) shown in FIG. 7. The mobile station 

apparatus and base station apparatus beforehand make 
settings for persistent scheduling by transmitting and
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receiving RRC signaling. The settings include a 

cell-radio network temporary identity (C-RNTI) that is 

the mobile station identity indicative of for activation 

ofpersistent scheduling , period (transmission interval)

5 and the like.

[0154] The base station apparatus transmits apersistent 

uplink grant to the mobile station apparatus in the 

physical downlink control signal (PDCCH) in D-subframe#2 

This uplink grant includes neither a channel feedback

10 report request nor a channel feedback report dedicated 

request. The mobile station apparatus receiving the 

normal persistent uplink grant in D-subframe#2 transmits 

uplink data (UL-SCH) on the PUSCH without including the 

channel feedback report CFR at 2-subframe intervals

15 (assuming that the transmission interval is set at two 

subframes (2 ms) by RRC signaling) from U-subframe#6. 

The base station apparatus transmits a persistent uplink 

grant of "no uplink resource allocation" in the physical 

downlink control signal (PDCCH) in D-subframe#18 .

20 [0155] Herein, "no uplink resource allocation" is

identified by the resource allocation information 

included in the uplink grant being a beforehand determined 

particular value. The mobile station apparatus 

receiving the persistent uplink grant of "no uplink

25 resource allocation" in D-subframe# 18 halts transmission

of uplink data (UL-SCH) with persistent resources. 

[0156] In addition, when a temporary channel feedback 

report is requested in a subframe for transmission of
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uplink data (UL-SCH) with persistent resources or 

transmission of periodic channel feedback, the mobile 

station apparatus transmits the uplink data (UL-SCH) and 

temporary channel feedback report with resources in 

response to the uplink grant for requesting the temporary 

channel feedback report. In other words, the temporary 

channel feedback report is written over transmission of 

the uplink data (UL-SCH) with persistent resources and 

transmission of periodic channel feedback.

[0157] Further, when a temporary channel feedback report 

dedicated transmission is requested in a subframe for 

transmission of uplink data (US-SCH) with persistent 

resources or transmission of periodic channel feedback, 

the mobile station apparatus transmits the temporary 

channel feedback report with resources in response to 

the uplink grant for requesting the temporary channel 
feedback report without including the uplink data 

(UL-SCH) . Meanwhile, when an uplink grant that does not 

include a temporary channel feedback report request is 

received in a subframe for transmission of uplink data 

(UL-SCH) with persistent resources, the uplink data 

(UL-SCH) is transmitted with resources in response to 

the uplink grant. Further, when an uplink grant that 

does not include a temporary channel feedback report 

request is received in a subframe for transmission of 

periodic channel feedback, the periodic channel feedback 

report is transmitted with resources in response to the 
uplink grant.
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[0158] FIGs. 10 to 14 are described based on 

interpretation of the persistent (or periodic channel 

feedback) physical downlink control signal (PDCCH) as 

shown in FIG. 7, but can be applicable to the persistent

5 (or periodic channel feedback) physical downlink control 

signal (PDCCH) as shown in FIGs. 8 and 9 with ease. 

[0159] As described above, according to Embodiment 1, 

it is possible to activate persistent scheduling of PUSCH 

for uplink data and PUSCH persistent allocation for the

10 periodic channel feedback report CFR using a common 

instruction signal. By this means, the system design 

can be simplified. Further, the base station apparatus 

is able to dynamically switch between the dynamically 

persistent channel feedback report and temporary channel

15 feedback report in response to use status of uplink 

resources, downlink channel state, downlink data buffer 

amount, etc. Furthermore, the base station apparatus 

is able to dynamically start periodic channel feedback 

and aperiodical channel feedback. Moreover, it is

20 possible to dynamically change transmission of only

channel feedback and concurrent transmission of channel

feedback and uplink data.

[0160] [Embodiment 2]

For convenience in description, Embodiment 1

25 describes as an example the case where the base station 

apparatus and mobile station apparatus is one-to-one, 

but is naturally applicable to the case that there are 
pluralities of base station apparatuses and mobile
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station apparatuses. Further, the mobile station 

apparatus is not limited to moving terminals, and is 

applicable to cases that the base station apparatus or

fixed terminal is installed with the functions of the

5 mobile station apparatus. Furthermore, in the

above-mentioned Embodiment, programs for implementing 

each function in the base station apparatus and each 

function in the mobile station apparatus are stored in 

a computer readable storage medium, the programs stored

10 in the storage medium is read by a computer system to 

execute, and control of the base station apparatus and 

mobile station apparatus can thereby be performed. In 

addition, the "computer system" described herein 

includes OS, hardware such as peripheral apparatuses,

15 etc.

[0161] Further, the "computer readable storage medium" 

means transportable media such as flexible discs, 

magneto-optical disks, ROM, CD-ROM, etc. and storage 

devices such as hard disks, etc. built into the computer

20 system. Furthermore, the "computer readable storage 

medium" includes media for dynamically holding the 

program during a short time such as a communication line 

when the program is transmitted via a network such as

the Internet, etc. or a communication channel such as

25 the telephone line, etc, andmedia for holding the program 

for a certain time such as volatile memory inside the 

computer system that is a server or client in the
a f orement ioned case. Still furthermore , the
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above-mentioned program may be to implement a part of 

the functions as described previously, and moreover, may 

be implemented by a combination with a program of the 

functions as described previously already stored in the

5 computer system.

[0162] As described above, in this Embodiment, it is 

possible to adopt the following structures. In other 

words, the mobile station apparatus according to this 

Embodiment is characterized by selecting either one of

10 persistently allocated uplink resources and temporarily 

allocated uplink resources as uplink resources to 

transmit a channel feedback report based on information 

included in a downlink control signal for performing 

uplink resource allocation received from a base station

15 apparatus.

[0163] Thus, the mobile station apparatus selects either 

one of persistently allocated uplink resources and 

temporarily allocated uplink resources as uplink 

resources to transmit a channel feedback report based

20 on the information included in a downlink control signal, 

and is thereby capable of efficiently switching between 

persistently and temporarily allocated uplink resources. 

The base station apparatus is able to dynamically switch 

between dynamically persistent and temporary channel

25 feedback reports in response to use status of uplink 

resources, downlink channel state, downlink buffer 

amount and the like. As a result, the mobile station 

apparatus can transmit a channel feedback report to the
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base station apparatus using an efficient signal. 

Furthermore, it is possible to simplify the system design. 

[0164] Further, the mobile station apparatus according 

to this Embodiment is characterized by transmitting the

5 uplink data and channel feedback report to the base station 

apparatus with persistently allocated uplink resources 

when the downlink control signal includes information 

for requesting the channel feedback report, while 

transmitting the uplink data to the base station apparatus

10 with persistently allocated uplink resources when the 

downlink control signal does not include the information 

for requesting the channel feedback report.

[0165] Thus, when the downlink control signal includes 

the information for requesting the channel feedback

15 report, the mobile station apparatus transmits the uplink 

data and channel feedback report to the base station 

apparatus with persistently allocated uplink resources, 

persistent scheduling of uplink data and periodic channel 

feedback report are thereby concurrently set, and it is

20 possible to share the both mechanisms. Further, since 

the channel feedback report is transmitted concurrently 

with the uplink data, it is possible to effectively use 

resources and consumed power. Meanwhile, when the 

downlink control signal does not include the information

25 for requesting the channel feedback report, the mobile

station apparatus transmits the uplink data to the base

station apparatus with persistently allocated uplink
resources, and is thereby able to dynamically switch
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between concurrent transmission of the channel feedback 

report and uplink data and transmission of only the uplink

data .

[0166] Further, the mobile station apparatus according 

to this Embodiment is characterized by transmitting a 

channel feedback report to the base station apparatus 

with persistently allocated uplink resources when the 

downlink control signal includes information for 

requesting only the channel feedback report without 

including uplink data.

[0167] Thus, when the downlink control signal includes 

information for requesting only the channel feedback 

report without including uplink data, the mobile station 

apparatus transmits the channel feedback report to the 

base station apparatus with persistently allocated 

uplink resources, and is thereby capable of switching 

between transmission of only the channel feedback report

and concurrent transmission of the channel feedback

report and uplink data. Moreover, the mobile station 

apparatus can transmit the channel feedback report to 

the base station apparatus using an efficient signal. 

[0168] Further, the mobile station apparatus according 

to this Embodiment is characterized by halting operation 

of transmitting a channel feedback report to the base 

station apparatus with persistently allocated uplink 

resources when the downlink control signal includes 

information indicative of no resource allocation. 

[0169] Thus, when the downlink control signal includes
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information indicative of no resource allocation, the 

mobile station apparatus halts operation of transmitting 

a channel feedback report to the base station apparatus 

with persistently allocated uplink resources, and is

5 thereby able to dynamically switch between transmission 

and transmission halt of the channel feedback report. 

[0170] Further, the mobile station apparatus according 

to this Embodiment is a mobile station apparatus for 

performing radio communications with a base station

10 apparatus, and is characterized by having a mobile station 

side receiving section for receiving a downlink control 

signal for performing uplink resource allocation from 

the base station apparatus, a selecting section for 

selecting either one of persistently allocated uplink

15 resources and temporarily allocated uplink resources as 

resources to transmit a channel feedback report to the 

base station apparatus based on information included in 

the downlink control signal, and a mobile station side 

transmitting section for transmitting the channel

20 feedback report to the base station apparatus with the 

selected uplink resources.

[0171] Thus, the mobile station apparatus selects either 

one of persistently allocated uplink resources and 

temporarily allocated uplink resources as uplink

25 resources to transmit a channel feedback report based 

on information included in the downlink control signal, 

and is thereby capable of efficiently switching between
persi: resources .
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As a result, the mobile station apparatus can transmit 

a channel feedback report to the base station apparatus 

using an efficient signal. Moreover, it is possible to 

simplify the system design.

[0172] Further, a base station apparatus according to 

this Embodiment is characterized by including 

information for enabling a mobile station apparatus to 

select either one of persistently allocated uplink 

resources and temporarily allocated uplink resources as 

uplink resources to transmit a channel feedback report 

in a downlink control signal for performing uplink

resource allocation to transmit.

[0173] Thus, the base station apparatus includes the 

information for enabling a mobile station apparatus to 

select either one of persistently allocated uplink 

resources and temporarily allocated uplink resources as 

uplink resources to transmit a channel feedback report 

in a downlink control signal for performing uplink 

resource allocation to transmit, and is thus capable of 

efficiently switching between persistently and 

temporarily allocated uplink resources. As a result, 

the base station apparatus is able to request the mobile 

station apparatus to transmit the channel feedback report 

using an efficient signal. Moreover, it is possible to 

simplify the system design.

[0174] Further, the base station apparatus according 

to this Embodiment is characterized by requesting the 
mobile station apparatus to transmit the uplink data and
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channel feedback report with persistently allocated 

uplink resources by including information for requesting 

the channel feedback report in the downlink control signal, 

while requesting the mobile station apparatus to transmit

5 the uplink data with persistently allocated uplink 

resources by not including the information for requesting 

the channel feedback report in the downlink control 

signal.

[0175] Thus, by including the information for requesting 

10 the channel feedback report in the downlink control signal,

the base station apparatus requests the mobile station 

apparatus to transmit the uplink data and channel feedback 

report with persistently allocated uplink resources, the 

mobile station apparatus is thereby concurrently set for

15 persistent scheduling of uplink data and periodic channel 

feedback report, and it is thus possible to share both 

the mechanisms. Further, the base station apparatus 

instructs the mobile station apparatus to transmit the 

channel feedback report concurrently with the uplink data,

20 and it is thereby possible to effectively use resources 

and consumed power. Furthermore, by not including the 

information for requesting the channel feedback report 

in the downlink control signal, the base station apparatus 

requests the mobile station apparatus to transmit the

25 uplink data with persistently allocated uplink resources, 

and is thereby able to enable the mobile station apparatus 

to dynamically switch between concurrent transmission 

of the channel feedback report and uplink data and
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transmission of only the uplink data.

[0176] Further, the base station apparatus according 

to this Embodiment is characterized by requesting the 

mobile station apparatus to transmit a channel feedback

5 report with persistently allocated uplink resources by 

including information for requesting only the channel 

feedback report in a downlink control signal without 

including uplink data.

[0177] Thus, the base station apparatus requests the 

10 mobile station apparatus to transmit a channel feedback 

report with persistently allocated uplink resources by 

including the information for requesting only the channel 

feedback report in the downlink control signal without 

including uplink data, and the mobile station apparatus

15 is thereby capable of dynamically switching between 

transmission of only the channel feedback report and 

concurrent transmission of the channel feedback report 

and uplink data. Moreover, the base station apparatus 

can request the mobile station apparatus to transmit the

20 channel feedback report using an efficient signal.

[0178] Further, the base station apparatus according 

to this Embodiment is characterized by requesting the 

mobile station apparatus to halt operation of 

transmitting a channel feedback report with persistently

25 allocated uplink resources by including information

indicative of no resource allocation in the downlink

control signal.

[0179] Thus, by including the information indicative
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of no resource allocation in the downlink control signal, 

the base station apparatus requests the mobile station 

apparatus to halt operation of transmitting a channel 

feedback report with persistently allocated uplink 

resources, and the mobile station apparatus is thereby 

capable of dynamically switching between transmission 

and transmission halt of the channel feedback report. 

[0180] Further, the base station apparatus according 

to this Embodiment is a base station apparatus for 

performing radio communications with a mobile station 

apparatus, and is characterized by having a scheduling 

section for generating information for assigning either 

one of persistently allocated uplink resources and 

temporarily allocated uplink resources to the mobile 

station apparatus as uplink resources to transmit a 

channel feedback report based on information including 

a channel feedback report received from the mobile station 

apparatus and scheduling information input from a higher 

layer, and performing scheduling for including the 

generated information in a downlink control signal for 

performing uplink resource allocation, and a base station 

side transmitting section for transmitting the downlink 

control signal to the mobile station apparatus.

[0181] Thus, the base station apparatus includes the 

information for the mobile station apparatus to select 

either one of persistently allocated uplink resources 

and temporarily allocated uplink resources as uplink 
resources to transmit a channel feedback report in a
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downlink control signal for performing uplink resource 

allocation to transmit, and the mobile station apparatus 

is thereby capable of efficiently switching between 

persistently and temporarily allocated uplink resources .

5 As a result, the base station apparatus can request the 

mobile station apparatus to transmit the channel feedback 

report using an efficient signal. Moreover, it is 

possible to simplify the system design.

[0182] Further, a communication system according to this 

10 Embodiment is characterized by being comprised of the 

mobile station apparatus and base station apparatus as

described previously.

[0183] According to this structure, the base station 

apparatus includes the information for the mobile station

15 apparatus to select either one of persistently allocated 

uplink resources and temporarily allocated uplink 

resources as uplink resources to transmit a channel 

feedback report in a downlink control signal for 

performing uplink resource allocation to transmit, and

20 the mobile station apparatus is thereby capable of 

efficiently switching between persistently and 

temporarily allocated uplink resources. As a result, 

the base station apparatus can request the mobile station 

apparatus to transmit the channel feedback report using

25 an efficient signal. Moreover, it is possible to 

simplify the system design.

[0184] Further, the mobile station apparatus according 

to this Embodiment is a mobile station apparatus for
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determining an space of a downlink control signal to search 

based on a mobile station identity received from a base 

station apparatus, and is characterized by searching a 

search space of a downlink control signal corresponding

5 to one mobile station identity for a plurality of mobile 

station identities when the mobile station apparatus 

holds the plurality of mobile station identities. 

[0185] Thus, when the mobile station apparatus holds 

a plurality of mobile station identities, the mobile

10 station apparatus searches the search space of a downlink 

control signal corresponding to one mobile station 

identity for the plurality of mobile station identities, 

and it is thereby possible to limit the search space. 

As a result, since the need of decoding a plurality of

15 times is eliminated, it is possible to reduce power 

consumption and to decrease the circuit scale.

[0186] Further, the mobile station apparatus according 

to this Embodiment is a mobile station apparatus for 

determining an space of a downlink control signal to search

20 based on a mobile station identity received from a base 

station apparatus, and is characterized by searching a 

search space of a common downlink control signal that 

does not depend on the mobile station identity for a mobile 

station identity for persistent scheduling when the

25 mobile station apparatus holds the plurality of mobile

station identities.

[0187] Thus, when the mobile station apparatus holds 

a plurality of mobile station identities, the mobile
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station apparatus searches the search space of a common 

downlink control signal that does not depend on the mobile 

station identity for the mobile station identity for 

persistent scheduling, thus searches for another 

cell-radio network temporary identity for persistent 

scheduling or periodic channel feedback, while 

maintaining the search space (also referred to as a search 

area) of the physical downlink control signal, and is 

capable of reducing the processing.

[0188] Further, the base station apparatus according 

to this Embodiment is a base station apparatus for 

transmitting a mobile station identity to a mobile station 

apparatus, and thereby defining an space of a downlink 

control signal for the mobile station apparatus to search, 

and is characterized by placing downlink control signals 

including respective mobile station identities in a 

search space of a downlink control signal corresponding 

to one mobile station identity when the base station 

apparatus assigns a plurality of mobile station 

identities to the mobile station apparatus.

[0189] Thus, when the base station apparatus assigns 

a plurality of mobile station identities to the mobile 

station apparatus, the base station apparatus places 

downlink control signals respectively including the 

mobile station identities in a search space of a downlink 

control signal corresponding to one mobile station 

identity, and is thereby capable of limiting the search 

space in the mobile station apparatus. As a result, in
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the mobile station apparatus, since the need of performing 

decoding many times is eliminated, it is possible to reduce 

power consumption, and to decrease the circuit scale. 

[0190] Further, the base station apparatus according

5 to this Embodiment is a base station apparatus for 

transmitting a mobile station identity to a mobile station 

apparatus, and thereby defining an space of a downlink 

control signal for the mobile station apparatus to search, 

and is characterized by placing a downlink control signal

10 including a mobile station identity for persistent 

scheduling in a search space of a common downlink control 

signal that does not depend on the mobile station identity 

when the base station apparatus assigns a plurality of

mobile station identities to the mobile station

15 apparatus .

[0191] Thus, when the base station apparatus assigns 

a plurality of mobile station identities to the mobile 

station apparatus, since the base station apparatus 

places a downlink control signal including a mobile

20 station identity for persistent scheduling in the search 

space of a common downlink control signal that does not 

depend on the mobile station identity, the mobile station 

apparatus thereby searches for another cell-radio 

network temporary identity for persistent scheduling or

25 periodic channel feedback, while maintaining the search

space (also referred to as a search area) of the physical

downlink control signal, and is able to reduce the
processing.
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[0192] In the forgoing, the Embodiments of the invention

but specific structures are not limited to the Embodiments , 

and designs and others in the scope without departing 

from the subject matter of the invention are included 

in the scope of claims.

Description of Symbols

[0193]

100 Base station apparatus

101 Data control section

102 OFDM modulation section

103 Radio section

104 Scheduling section

105 Channel estimation section

106 DFT-S-OFDM demodulation section

107 Data extraction section

108 Higher layer

109 Radio resource control section

200 Mobile station apparatus

201 Data control section

202 DFT-S-OFDM modulation section

203 Radio section

204 Scheduling section

205 Channel estimation section

206 OFDM demodulation section

207 Data extraction section

208 Higher layer

209 Radio resource control section
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[0194] 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 

as, an acknowledgement or admission or any form of

5 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.

[0195] Throughout this specification and the claims 

10 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 not the exclusion of any other integer or step or

15 group of integers or steps.
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CLAIMS

1. A mobile station apparatus which searches a search

space for a physical downlink control channel transmitted

by a base station apparatus, the mobile station apparatus

5 including:

means adapted for performing blind decoding

processing for searching the search space for the physical 

downlink control channel, wherein the search space is

defined based on a first mobile station identity, in a

10 case that themobile station apparatus has the firstmobile

station identity and a second mobile station identity;

means adapted for identifying that the physical

downlink control channel is used for activating dynamic 

scheduling when the physical downlink control channel

15 includes the first mobile station identity; and

means adapted for identifying that the physical

downlink control channel is used for activating

persistent scheduling when the physical downlink control

channel includes the second mobile station identity.

20

2. The mobile station apparatus according to claim 1, 

wherein the first mobile station identity is C-RNTI, and

the second mobile station identity is C-RNTI for

persistent scheduling.

25

3. A mobile communication system in which a mobile

station apparatus searches a search space for a physical

downlink control channel transmitted by a base station
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apparatus, the mobile communication system including:

the base station apparatus, configured to transmit

to the mobile station apparatus, in the search space, 

the physical downlink control channel including a first

5 mobile station identity or a second mobile apparatus

identity, wherein the search space is defined based on

the first mobile station identity, in a case that the 

mobile station apparatus has the first mobile station

identity and the second mobile station identity, the

10 physical downlink control channel is used for activating 

dynamic scheduling when the physical downlink control

channel includes the first mobile station identity, and

the physical downlink control channel is used for 

activating persistent scheduling when the physical

15 downlink control channel includes the second mobile

station identity; and

the mobile station apparatus, configured to perform

blind decoding processing, for searching the search space 

for the physical downlink control channel; the mobile

20 station apparatus is further configured to identify that

the physical downlink control channel is used for 

activating dynamic scheduling when the physical downlink

control channel includes the first mobile station

identity, and identify that the physical downlink control

25 channel is used for activating persistent scheduling when 

the physical downlink control channel includes the second

mobile station identity.
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4. The mobile communication system according to claim 

3, wherein the first mobile station identity is C-RNTI,

and the second mobile station identity is C-RNTI for

persistent scheduling.

5

5. A processing method in a mobile station apparatus

which searches a search space for a physical downlink 

control channel transmitted by a base station apparatus,

the processing method including:

10 performing blind decoding processing, for

searching the search space for the physical downlink

control channel, wherein the search space is defined based

on a first mobile station identity, in a case that the 

mobile station apparatus has the first mobile station

15 identity and a second mobile station identity;

identifying that the physical downlink control

channel is used for activating dynamic scheduling when 

the physical downlink control channel includes the first

mobile station identity; and

20 identifying that the physical downlink control

channel is used for activating persistent scheduling when

the physical downlink control channel includes the second

mobile station identity.

25 6 . The processing method according to claim 5, wherein

the first mobile station identity is C-RNT I, and the second

mobile station identity is C-RNTI for persistent

s cheduling.
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7. A ba s e s t a t i on appar a t u s wh i ch t r an smi t s , toamobile

station apparatus, a physical downlink control channel

in a search space, the base station apparatus including:

5 means adapted for transmitting the mobile station

apparatus, in the search space, the physical downlink

control channel including a first mobile station identity 

or a second mobile station identity, wherein the search

space is defined based on the first mobile station identity,

10 in a case that the mobile station apparatus has the first

mobile station identity and the second mobile station

identity; the physical downlink control channel is used

for activating dynamic scheduling when the physical

downlink control channel includes the first mobile

15 station identity; and the physical downlink control

channel is used for activating persistent scheduling when

the physical downlink control channel includes the second

mobile station identity.

20 8. The base station apparatus according to claim 7,

wherein the first mobile station identity is C-RNTI, and

the second mobile station identity is C-RNTI for

persistent scheduling.

25 9. Amobi1e stationapparatus, a base system apparatus ,

or, a mobile communication system, substantially as

herein described with reference to the accompanying

drawings .
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10. A processing method in a mobile station apparatus,

substantially as herein described.
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