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DESCRIPTION 

MOBILE COMMUNICATION METHOD, MOBILE STATION, AND RADIO BASE 

STATION 

 

TECHNICAL FIELD 5 

[0001] 

 The present invention relates to a mobile communication 

method in which a mobile station starts a reception of downlink 

data, transmitted from a radio base station, by using a downlink 

radio resource persistently allocated in first cycles, at a 10 

first allocation starting time, and transmits acknowledgement 

information for the downlink data by using a persistently 

allocated uplink radio resource, and relates to the mobile 

station and the radio base station. 

 15 

BACKGROUND ART 

[0002] 

 A communication method as a successor of the W-CDMA 

scheme and the HSDPA scheme, namely, the LTE (Long Term 

Evolution) scheme has been considered by the W-CDMA 20 

standardization organization 3GPP, and the specification 

setting work is underway. 

[0003] 

 As a radio access scheme of the LTE scheme, use of the 

OFDMA in the downlink and the SC-FDMA (Single-Carrier Frequency 25 

Division Multiple Access) in the uplink is under consideration. 

[0004] 

 The OFDMA is a scheme for dividing a frequency band into 

plural narrow frequency bands (sub-carriers) and transmitting 

1 DESCRIPTION MOBILE COMMUNICATION METHOD, MOBILE
STATION, AND RADIO BASE STATION 5 TECHNICAL FIELD [0001]
The present invention relates to a mobile communication method in which
a mobile station starts a reception of downlink data, transmitted from a
radio base station, by using a downlink 10 radio resource persistently
allocated in first cycles, at a first allocation starting time, and transmits
acknowledgement information for the downlink data by using a
persistently allocated uplink radio resource, and relates to the mobile
station and the radio base station. 15 BACKGROUND ART [0002]          A
communication method as a successor of the W-CDMA scheme and the
HSDPA scheme, namely, the LTE (Long Term 20 Evolution) scheme has
been considered by the W-CDMA standardization organization 3GPP, and
the specification setting work is underway. [0003]               As a radio
access scheme of the LTE scheme, use of the 25 OFDMA in the downlink
and the SC-FDMA (Single-Carrier Frequency 
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data loaded on the respective divided frequency bands.  In this 

scheme, high-speed transmission is achieved and frequency 

utilization efficiency is improved by arranging sub-carriers 

densely on the frequency bands in such a manner that the 

sub-carriers partially overlap but do not interfere with each 5 

other. 

[0005] 

 The SC-FDMA is a transmission scheme which reduces 

interference between terminals by dividing a frequency band and 

transmitting data by using frequency bands different among 10 

plural terminals.  The SC-FDMA has a feature of less fluctuation 

in the transmission power, which achieves low power consumption 

and wide coverage of terminals. 

[0006] 

 The LTE scheme is a system in which plural mobile 15 

stations perform communication by sharing one or more physical 

channels in both uplink and downlink. 

[0007] 

 A channel shared by plural mobile stations is generally 

called a shared channel, which is, in the LTE scheme, a “Physical 20 

Uplink Shared Channel (PUSCH)” in the uplink and a “Physical 

Downlink Shared Channel (PDSCH)” in the downlink. 

[0008] 

 Also, such a shared channel is, as a transport channel, 

an “Uplink Shared Channel (UL-SCH)” in the uplink and a 25 

“Downlink Shared Channel (DL-SCH)” in the downlink. 

[0009] 

 In such a communication system using shared channels 

as described above, it is necessary to select mobile station 

Division Multiple Access) in the uplink is under consideration. [0004] The
OFDNIAis a scheme for dividing a frequency band into  2 data loaded on
the respective divided frequency bands. In this scheme, high-speed
transmission is achieved and frequency utilization efficiency is improved
by arranging sub-carriers densely on the frequency bands in such a
manner that the 5 sub-carriers partially overlap but do not interfere with
each other. [0005]          The SC-FDMA is a transmission scheme which
reduces interference between terminals by dividing a frequency band and
10 transmitting data by using frequency bands different among plural
terminals. The SC-FD MA has a feature of less fluctuation in the
transmission power, which achieves low power consumption and wide
coverage of terminals. [0006] 15The JUTE scheme is a system in which
plural mobile stations perform communication by sharing one or more
physical channels in both uplink and downlink. [0007] A channel shared by
plural mobile stations is generally 
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UE to which the shared channel is to be allocated, and to transmit, 

to the selected mobile station UE, a signal indicating the 

allocation of the shared channel, for each sub-frame (1ms, in 

the LTE scheme). 

[0010] 5 

 In the LTE scheme, a control channel used for the 

signaling is called the “Physical Downlink Control Channel 

(PDCCH)” or “Downlink L1/L2 Control Channel (DL L1/L2 Control 

Channel)”. 

[0011] 10 

 Meanwhile, the processing for each sub-frame of 

selecting mobile station UE to which the shared channel is to 

be allocated is generally called the “scheduling”.  In this case, 

the processing may also be called the “dynamic scheduling”, 

because the mobile station UE to which the shared channel is 15 

allocated is dynamically selected for each sub-frame.  

Furthermore, “allocating the shared channel” described above 

may be alternatively expressed as “allocating a radio resource 

for the shared channel”. 

[0012] 20 

 Information of the physical downlink control channel 

includes, for example, the “downlink scheduling information”, 

“the uplink scheduling grant”, and the like. 

[0013] 

 The downlink scheduling information includes, for 25 

example, downlink resource block allocation information, ID of 

UE, the number of streams, information on the precoding vector, 

data size, modulation scheme, information on the HARQ (hybrid 

automatic repeat request), and the like, on the downlink shared 

20 calleda shared channel, which is, in the LTE scheme, a"Physical Uplink
Shared Channel (PUSCH)" in the uplink and a "Physical Downlink Shared
Channel (PDSCH)" in the downlink. [0008]               Also, such a shared
channel is, as a transport channel, 25 an "Uplink Shared Channel
(UL-SCH)" in the uplink and a "Downlink Shared Channel (DL-SCH)" in
the downlink. [0009] In such a communication system using shared
channels  3 UE to which the shared channel is to be allocated, and to
transmit, to the selected mobile station UE, a signal indicating the
allocation of the shared channel, for each sub-frame (lms, in the LIE
scheme). 5[0010]          In the LIE scheme, a control channel used for the
signaling is called the "Physical Downlink Control Channel (PDCCH)" or
"Downlink L1/L2 Control Channel (DL L1/L2 Control Channel)". 10[0011]
Meanwhile, the processing for each sub-frame of selecting mobile station
UE to which the shared channel is to be allocated is generally called the
"scheduling". In this case, the processing may also be called the "dynamic
scheduling", 15 because the mobile station UE to which the shared
channel is allocated is dynamically selected for each sub-frame.
Furthermore, "allocating the shared channel" described above may be
alternatively expressed as "allocating a radio resource for the shared
channel". 20[0012] 
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channel. 

[0014] 

 Meanwhile, the “uplink scheduling grant” includes, for 

example, uplink resource block allocation information, ID of 

UE, data size, modulation scheme, uplink transmission power 5 

information, information on demodulation reference signal in 

the uplink MIMO, and the like, on the uplink shared channel. 

[0015] 

 Note that, the “downlink scheduling information” and 

the “uplink scheduling grant” described above may be 10 

collectively referred to as “downlink control information 

(DCI)”. 

[0016] 

 In the LTE scheme, the HARQ is applied to a communication 

using the shared channel described above.  For example, on the 15 

downlink, the mobile station UE decodes the downlink shared 

channel, and transmits, to the radio base station eNB, 

acknowledgement information (ACK/NACK) based on the decoding 

result (CRC check result) by using the physical uplink control 

channel (PUCCH). 20 

[0017] 

 Then, the radio base station eNB performs 

retransmission control according to a content of the 

acknowledgement information, which is expressed either with a 

positive response (ACK) indicating that the transmitted signal 25 

is received properly or a negative response (NACK) indicating 

that the transmitted signal is not received properly. 

[0018] 

 FIG. 8 shows the downlink dynamic scheduling and the 

Information of the physical downlink control channel includes, for example,
the "downlink scheduling information", "the uplink scheduling grant", and
the like. [0013] 25The downlink scheduling information includes, for
example, downlink resource block allocation information, ID of UE, the
number of streams, information on the precoding vector, data size,
modulation scheme, information on the HARQ (hybrid automatic repeat
request), and the like, on the downlink shared  4 channel. [0014]
Meanwhile, the "uplink scheduling grant" includes, for example, uplink
resource block allocation information, ID of 5 UE, data size, modulation
scheme, uplink transmission power information, information on
demodulation reference signal in the uplink MIMO, and the like, on the
uplink shared channel. [0015]               Note that, the "downlink scheduling
information" and 10 the "uplink scheduling grant" described above may be
collectively referred to as "downlink control information (DCI)". [0016] In
the LIE scheme, the HARQ is applied to a communication 
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HARQ processing in a mobile communication system of the LTE 

scheme described above. 

[0019] 

 In the sub-frame #3, the radio base station eNB transmits, 

to the mobile station UE, downlink scheduling information via 5 

a PDCCH and downlink data via a PDSCH. 

[0020] 

 Then, the mobile station UE receives downlink data via 

the PDSCH, on the basis of the downlink scheduling information 

received via the PDCCH. 10 

[0021] 

 In the sub-frame #7, the mobile station UE transmits 

the acknowledgement information for the downlink data using a 

PUCCH, and the radio base station eNB receives the 

acknowledgement information (ACK/NACK) mapped to the PUCCH. 15 

[0022] 

 The radio resource of the PDSCH described above is 

dynamically allocated as being notified by the PDCCH.  Also, 

the radio resource of the PUCCH described above is associated 

with the radio resource number of the PDCCH described above.  20 

Dynamic allocation of such radio resource of the PDCCH also 

results in dynamic allocation of such radio resource of the 

PUCCH. 

[0023] 

 That is, in the normal downlink scheduling (dynamic 25 

scheduling) of a mobile communication system of the LTE scheme, 

the radio base station eNB is configured to dynamically allocate 

a downlink radio resource and an uplink radio resource to the 

mobile station UE through the PDCCH, the downlink radio resource 

15 using the shared channel described above. For example, on the
downlink, the mobile station UE decodes the downlink shared channel,
and transmits, to the radio base station eNB, acknowledgement
information (ACK/NACK) based on the decoding result (CRC check result)
by using the physical uplink control 20 channel (PUCCH). [0017]
Then,theradiobasestation eNB performs retransmission control according
to a content of the acknowledgement information, which is expressed
either with a 25 positive response (ACK) indicating that the transmitted
signal is received properly or a negative response (NACK) indicating that
the transmitted signal is not received properly. [0018]  5 HARQ processing
in a mobile communication system of the LIE scheme described above.
[0019]           In the sub-frame #3, the radio base station eNB transmits, 5
to the mobile station UE, downlink scheduling information via a PDCCH
and downlink data via a PDSCH. [0020]             Then, the mobile station
UE receives downlink data via the PDSCH, on the basis of the downlink
scheduling information 10 received via the PDCCH. 
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being for transmitting downlink data to the mobile station UE, 

the uplink radio resource being for transmitting 

acknowledgement information for the downlink data. 

[0024] 

 Furthermore, in the dynamic scheduling described above, 5 

a time difference between a sub-frame from which a PUCCH signal 

is transmitted and a sub-frame from which a PDCCH signal and 

a PDSCH signal are transmitted is fixed. 

[0025] 

 On the other hand, in the “persistent scheduling” that 10 

is under consideration to achieve the VoIP and the like, the 

radio base station eNB is configured to start a persistent 

allocation of the downlink radio resource (PDSCH) to a mobile 

station in the first cycles, at a sub-frame (first allocation 

starting time) in which the downlink scheduling information is 15 

transmitted to the mobile station UE through the PDCCH, and to 

persistently allocate the uplink radio resource (PUCCH) to the 

mobile station UE through the upper layer (Radio Resource 

Control: RRC) signaling. 

[0026] 20 

 In the “persistent scheduling”, the downlink scheduling 

information is transmitted via the PDCCH in a first transmission 

only, and the downlink scheduling information is not 

transmitted via the PDCCH in the subsequent transmissions.  For 

this reason, the method for associating a radio resource of the 25 

PUCCH with a radio resource number of the PDCCH cannot be applied 

unlike the “dynamic scheduling” described above. 

[0027] 

 Accordingly, the uplink radio resource (PUCCH) in the 

[0021]          In the sub-frame #7, the mobile station UE transmits the
acknowledgement information for the downlink data using a PUCCH, and
the radio base station eNB receives the 15 acknowledgement information
(ACK/NACK) mapped to the PUCCH. [0022]          The radio resource of
the PDSCH described above is dynamically allocated as being notified by
the PDCCH. Also, the radio resource of the PUCCH described above is
associated 20 with the radio resource number of the PDCCH described
above. Dynamic allocation of such radio resource of the PDCCH also
results in dynamic allocation of such radio resource of the PUCCH. [0023]
25That is, in the normal downlink scheduling (dynamic scheduling) of a
mobile communication system of the LIE scheme, the radio base station
eNB is configured to dynamically allocate a downlink radio resource and
an uplink radio resource to the mobile station UE through the PDCCH, the
downlink radio resource  6 being for transmitting downlink data to the
mobile station UE, theuplinkradioresourcebeing fortransmitting
acknowledgement information for the downlink data. [0024] 5Furthermore,
in the dynamic scheduling described above, a time difference between a
sub-frame from which a PUCCH signal is transmitted and a sub-frame
from which a PDCCH signal and a PDSCH signal are transmitted is fixed. 
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“persistent scheduling” is persistently allocated to the mobile 

station UE by using the upper layer (RRC) signaling. 

[0028] 

 Here, the uplink radio resource represents, for example, 

a code resource in the code multiplexing or a frequency resource 5 

in the frequency multiplexing. 

[0029] 

 The frequency resource may be designated by a resource 

block number of a resource block (set of sub-carriers) from 

which the PUCCH is transmitted. 10 

[0030] 

 Furthermore, when a plurality of acknowledgement 

information are multiplexed within one resource block, the 

uplink radio resource may be designated by a predetermined 

identification number.  For example, an identification number 15 

may be used to designate an amount of cyclic shift in the 

multiplexing of CAZAC sequence cyclic shift or an orthogonal 

cover code in the block spreading. 

[0031] 

 Furthermore, generally in the HARQ, a time difference 20 

between a time point where the above-described downlink radio 

resource (PDSCH) is allocated and a time point where the 

above-described uplink radio resource (PUCCH) is allocated is 

fixed.  Accordingly, a transmission timing of the PUCCH is 

uniquely determined by designating a first allocation starting 25 

time through the PDCCH. 

[0032] 

 In the example shown in FIG. 9, the downlink radio 

resource (PDSCH) described above are persistently allocated in 

[0025] 10On the other hand, in the "persistent scheduling" that is under
consideration to achieve the VoIP and the like, the radio base station eNB
is configured to start a persistent allocation of the downlink radio resource
(PDSCH) to a mobile station in the first cycles, at a sub-frame (first
allocation 15 starting time) in which the downlink scheduling information is
transmitted to the mobile station UE through the PDCCH, and to
persistently allocate the uplink radio resource (PUCCH) to the mobile
station UE through the upper layer (Radio Resource Control: RRC)
signaling. 20[0026]          In the "persistent scheduling", the downlink
scheduling information is transmitted via the PDCCH in a first
transmission only, and the downlink scheduling information is not
transmitted via the PDCCH in the subsequent transmissions. For 25 this
reason, the method for associating a radio resource of the PUCCH with a
radio resource number of the PDCCH cannot be applied unlike the
"dynamic scheduling" described above. [0027]  7 "persistent scheduling" is
persistently allocated to the mobile station UE by using the upper layer
(RRC) signaling. [0028]           Here, the uplink radio resource represents,
for example, 5 a code resource in the code multiplexing or a frequency
resource in the frequency multiplexing. [0029]             The frequency
resource may be designated by a resource block number of a resource
block (set of sub-carriers) from 10 which the PUCCH is transmitted. 
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cycles of 20 ms, and the uplink radio resource (PUCCH) described 

above is persistently allocated for each downlink radio 

resource (PDSCH). 

[0033] 

 Specifically, the downlink radio resource (PDSCH) is 5 

persistently allocated in the sub-frames #3, #23, …, while the 

acknowledgement information is transmitted in the sub-frames 

#7, #27, …. 

[0034] 

 Note that, in the sub-frame #3 of the example shown in 10 

FIG. 9, a first allocation starting time is designated by the 

PDCCH. 

 

SUMMARY OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 15 

[0035] 

 Here, in the prior art, a time difference between a time 

point where the downlink radio resource (PDSCH) described above 

is allocated and a time point where the uplink radio resource 

(PUCCH) described above is allocated, is specified as a 20 

predetermined period of time (for example, four sub-frames).  

[0036] 

 Accordingly, when a timing of the downlink radio 

resource (PDSCH) allocated in the “persistent scheduling” is 

changed, a timing at which the uplink radio resource (PUCCH) 25 

is allocated is also changed similarly. 

[0037] 

 Note that, in the persistent scheduling, the uplink 

radio resource (PUCCH) such as a code resource in the code 

[0030]          Furthermore, when a plurality of acknowledgement
information are multiplexed within one resource block, the uplink radio
resource may be designated by a predetermined 15 identification number.
For example, an identification number may be used to designate an
amount of cyclic shift in the multiplexing of CAZAC sequence cyclic shift
or an orthogonal cover code in the block spreading. [0031]
20Furthermore, generally in the HARQ, a time difference between a time
point where the above-described downlink radio resource (PDSCH) is
allocated and a time point where the above-described uplink radio
resource (PUCCH) is allocated is fixed. Accordingly, a transmission timing
of the PUCCH is 25 uniquely determined by designating a first allocation
starting time through the PDCCH. [0032] In the example shown in FIG. 9,
the downlink radio  8 cycles of 20 ms, and the uplink radio resource
(PUCCH) described above is persistently allocated for each downlink
radio resource (PDSCH). [0033] 5Specifically, the downlink radio resource
(PDSCH) is persistently allocated in the sub-frames #3, #23, 8., while the
acknowledgement information is transmitted in the sub-frames #7, #27, 
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multiplexing and a frequency resource in the frequency 

multiplexing is persistently allocated to the mobile station 

UE by using the upper layer signaling as described above.  For 

this reason, even in the case where a timing at which the uplink 

radio resource (PUCCH) is allocated is changed, the uplink radio 5 

resource (PUCCH) such as the code resource and the frequency 

resource is not changed.  

[0038] 

 At this time, if the uplink radio resource (PUCCH) 

allocated at a changed timing is already used by another mobile 10 

station UE, the uplink radio resource (PUCCH) after the change 

contends with the uplink radio resource (PUCCH) of the another 

mobile station UE.  Thus, there has been a problem that the 

process of changing the timing of the downlink radio resource 

(PDSCH) allocated in the “persistent scheduling” described 15 

above cannot be performed.   

[0039] 

 In other words, there has been a problem that a timing 

of the downlink radio resource (PDSCH) allocated in the 

“persistent scheduling” cannot be changed freely, since a time 20 

difference between a time point where the above-described 

downlink radio resource (PDSCH) is allocated and a time point 

where the above-described uplink radio resource (PUCCH) is 

allocated is fixed, and the uplink radio resource (PUCCH) is 

set in advance. 25 

[0040] 

 Accordingly, the present invention has been made to 

solve the above problems.  An object of the present invention 

is to provide a mobile communication method, a mobile station 

[0034] 10Note that, in the sub-frame #3 of the example shown in FIG. 9, a
first allocation starting time is designated by the PDCCH. SUMMARY OF
THE INVENTION 15 PROBLEMS TO BE SOLVED BY THE INVENTION
[0035]          Here, in the prior art, a time difference between a time point
where the downlink radio resource (PDSCH) described above is allocated
and a time point where the uplink radio resource  20 (PUCCH) described
above is allocated, is specified as a predetermined period of time (for
example, four sub-frames). [0036]          Accordingly, when a timing of the
downlink radio resource (PDSCH) allocated in the "persistent scheduling"
is 25 changed, a timing at which the uplink radio resource (PUCCH) is
allocated is also changed similarly. [0037] Note that, in the persistent
scheduling, the uplink  9 multiplexing and a frequency resource in the
frequency multiplexing is persistently allocated to the mobile station UE by
using the upper layer signaling as described above. For this reason, even
in the case where a timing at which the uplink 
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and a radio base station which are capable of flexibly setting 

a timing of a downlink radio resource (PDSCH) allocated in 

“persistent scheduling”. 

 

DISCLOSURE OF THE INVENTION 5 

[0041] 

 A first aspect of the present invention is summarized 

as a mobile communication method in which a mobile station 

starts a reception of downlink data, transmitted from a radio 

base station, by using a downlink radio resource persistently 10 

allocated in first cycles, at a first allocation starting time, 

and transmits acknowledgement information for the downlink data 

by using a persistently allocated uplink radio resource, the 

mobile communication method including the steps of: (A) 

notifying, from the radio base station to the mobile station, 15 

the first cycle and first information on the uplink radio 

resource; and (B) determining, at the mobile station, the first 

allocation starting time, starting a reception of the downlink 

data via the downlink radio resource at the first allocation 

starting time, and transmitting the acknowledgement 20 

information via the uplink radio resource, when receiving a 

persistent allocation signal from the radio base station; 

wherein, in the step (B), the uplink radio resource is 

determined based on the first information on the uplink radio 

resource and second information on the uplink radio resource 25 

included in the persistent allocation signal; and the 

acknowledgement information is transmitted via the determined 

uplink radio resource. 

[0042] 

5 radio resource (PUCCH) is allocated is changed, the uplink radio
resource (PUCCH) such as the code resource and the frequency resource
is not changed. [0038] At this time, if the uplink radio resource (PUCCH)
10 allocated at a changed timing is already used by another mobile station
UE, the uplink radio resource (PUCCH) after the change contends with
the uplink radio resource (PUCCH) of the another mobile station UE.
Thus, there has been a problem that the process of changing the timing of
the downlink radio resource 15  (PDSCH) allocated in the "persistent
scheduling" described above cannot be performed. [0039]          In other
words, there has been a problem that a timing of the downlink radio
resource (PDSCH) allocated in the 20 "persistent scheduling" cannot be
changed freely, since a time difference between a time point where the
above-described downlink radio resource (PDSCH) is allocated and a time
point where the above-described uplink radio resource (PUCCH) is
allocated is fixed, and the uplink radio resource (PUCCH) is 25 set in
advance. [0040]          Accordingly, the present invention has been made
to solve the above problems. An object of the present invention is to
provide a mobile communication method, a mobile station  10 and a radio
base station which are capable of flexibly setting a timing of a downlink
radio resource (PDSCH) allocated in "persistent scheduling". 5
DISCLOSURE OF THE INVENTION 
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 In the first aspect, in the step (A), the first 

information on the uplink radio resource can be an 

identification number of a resource block, an orthogonal cover 

sequence number in a block spreading, or an identification 

number designating an amount of cyclic shift in a CAZAC 5 

sequence. 

[0043] 

 In the first aspect, a part of information on the uplink 

radio resource can be notified by the first information on the 

uplink radio resource; and a rest of information on the uplink 10 

radio resource is notified by the second information on the 

uplink radio resource. 

[0044] 

 In the first aspect, the first information on the uplink 

radio resource can be an identification number of a resource 15 

block; and the second information on the uplink radio resource 

can be an orthogonal cover sequence number in a block spreading 

and an amount of cyclic shift in a CAZAC sequence. 

[0045] 

 In the first aspect, in the step (B), the second 20 

information on the uplink radio resource can be notified by a 

power control command in a dynamic allocation signal to be used 

in a scheduling in which a downlink radio resource is 

dynamically allocated or a bit designating a redundancy version 

of HARQ, when a signal format of the persistent allocation 25 

signal is the same as a signal format of the dynamic allocation 

signal. 

[0046] 

 A second aspect of the present invention is summarized 

[0041]          A first aspect of the present invention is summarized as a
mobile communication method in which a mobile station starts a reception
of downlink data, transmitted from a radio 10 base station, by using a
downlink radio resource persistently allocated in first cycles, at a first
allocation starting time, and transmits acknowledgement information for
the downlink data by using a persistently allocated uplink radio resource,
the mobile communication method including the steps of: (A) 15 notifying,
from the radio base station to the mobile station, the first cycle and first
information on the uplink radio resource; and (B) determining, at the
mobile station, the first allocation starting time, starting a reception of the
downlink data via the downlink radio resource at the first allocation 20
starting time, and transmitting the acknowledgement information via the
uplink radio resource, when receiving a persistent allocation signal from
the radio base station; wherein, in the step (B), the uplink radio resource is
determined based on the first information on the uplink radio 25 resource
and second information on the uplink radio resource included in the
persistent allocation signal; and the acknowledgement information is
transmitted via the determined uplink radio resource. [0042]  11          In
the first aspect, in the step (A), the first information on the uplink radio
resource can be an identification number of a resource block, an
orthogonal cover sequence number in a block spreading, or an
identification 5 number designating an amount of cyclic shift in a CAZAC
sequence. [0043]          In the first aspect, a part of information on the
uplink radio resource can be notified by the first information on the 10
uplink radio resource; and a rest of information on the uplink radio
resource is notified by the second information on the uplink radio
resource. [0044] 
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as a mobile station configured to start a reception of downlink 

data, transmitted from a radio base station, by using a downlink 

radio resource persistently allocated in first cycles, at a 

first allocation starting time, and to transmit acknowledgement 

information for the downlink data by using a persistently 5 

allocated uplink radio resource, the mobile station including: 

a persistent communication information receiving unit 

configured to receive the first cycle and first information on 

the uplink radio resource from the radio base station; and a 

communication unit configured to determine the first allocation 10 

starting time, to start a reception of the downlink data via 

the downlink radio resource at the first allocation starting 

time, and to transmit the acknowledgement information via the 

uplink radio resource, when receiving a persistent allocation 

signal from the radio base station; wherein the communication 15 

unit is configured to determine the uplink radio resource based 

on the first information on the uplink radio resource and second 

information on the uplink radio resource included in the 

persistent allocation signal, and to transmit the 

acknowledgement information via the determined uplink radio 20 

resource. 

[0047] 

 In the second aspect, the first information on the uplink 

radio resource can be an identification number of a resource 

block, an orthogonal cover sequence number in a block spreading, 25 

or an identification number designating an amount of cyclic 

shift in a CAZAC sequence. 

[0048] 

 In the second aspect, a part of information on the uplink 

In the first aspect, the first information on the uplink 15 radio resource can
be an identification number of a resource block; and the second
information on the uplink radio resource can be an orthogonal cover
sequence number in a block spreading and an amount of cyclic shift in a
CAZAC sequence. [0045] 20In the first aspect, in the step (B), the second
information on the uplink radio resource can be notified by a power control
command in a dynamic allocation signal to be used in a scheduling in
which a downlink radio resource is dynamically allocated or a bit
designating a redundancy version 25 of HARQ, when a signal format of
the persistent allocation signal is the same as a signal format of the
dynamic allocation signal. [0046]  12 as a mobile station configured to
start a reception of downlink data, transmitted from a radio base station,
by using a downlink radio resource persistently allocated in first cycles, at
a first allocation starting time, and to transmit acknowledgement 5
information for the downlink data by using a persistently
allocateduplinkradioresource, the mobile station including: a persistent
communication information receiving unit configured to receive the first
cycle and first information on the uplink radio resource from the radio base
station; and a 10 communication unit configured to determine the first
allocation starting time, to start a reception of the downlink data via the
downlink radio resource at the first allocation starting time, and to transmit
the acknowledgement information via the uplink radio resource, when
receiving a persistent allocation 15 signal from the radio base station;
wherein the communication unit is configured to determine
theuplinkradioresourcebased on the first information on the uplink radio
resource and second information on the uplink radio resource included in
the persistent allocation signal, and to transmit the 20 acknowledgement
information via the determined uplink radio resource. [0047] 
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radio resource can be notified by the first information on the 

uplink radio resource; and a rest of information on the uplink 

radio resource is notified by the second information on the 

uplink radio resource. 

[0049] 5 

 In the second aspect, the first information on the uplink 

radio resource can be an identification number of a resource 

block; and the second information on the uplink radio resource 

can be an orthogonal cover sequence number in a block spreading 

and an amount of cyclic shift in a CAZAC sequence. 10 

[0050] 

 In the second aspect, the communication unit can be 

configured to acquire the second information on the uplink radio 

resource based on a power control command in a dynamic 

allocation signal to be used in a scheduling in which a downlink 15 

radio resource is dynamically allocated or a bit designating 

a redundancy version of HARQ, when a signal format of the 

persistent allocation signal is the same as a signal format of 

the dynamic allocation signal. 

[0051] 20 

 A third aspect of the present invention is summarized 

as a radio base station used in a mobile communication system 

in which a mobile station starts a reception of downlink data, 

transmitted from the radio base station, by using a downlink 

radio resource persistently allocated in first cycles, at a 25 

first allocation starting time, and transmits acknowledgement 

information for the downlink data by using a persistently 

allocated uplink radio resource, the radio base station 

including: a persistent communication information 

In the second aspect, the first information on the uplink radio resource can
be an identification number of a resource 25 block, an orthogonal cover
sequence number in a block spreading, or an identification number
designating an amount of cyclic shift in a CAZAC sequence. [0048]  13
radio resource can be notified by the first information on the uplink radio
resource; and a rest of information on the uplink radio resource is notified
by the second information on the uplink radio resource. 5[0049]          In
the second aspect, the first information on the uplink radio resource can
be an identification number of a resource block; and the second
information on the uplink radio resource can be an orthogonal cover
sequence number in a block spreading 10 and an amount of cyclic shift in
a CAZAC sequence. [0050]          In the second aspect, the
communication unit can be configured to acquire the second information
on the uplink radio resource based on a power control command in a
dynamic 15 allocation signal to be used in a scheduling in which a
downlink radio resource is dynamically allocated or a bit designating a
redundancy version of HARQ, when a signal format of the persistent
allocation signal is the same as a signal format of the dynamic allocation
signal. 20[0051]          A third aspect of the present invention is
summarized as a radio base station used in a mobile communication
system in which a mobile station starts a reception of downlink data,
transmitted from the radio base station, by using a downlink 25 radio
resource persistently allocated in first cycles, at a first allocation starting
time, and transmits acknowledgement information for the downlink data by
using a persistently allocated uplink radio resource, the radio base station
including: a persistent communication information  
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transmitting unit configured to notify, to the mobile station, 

the first cycle and first information on the uplink radio 

resource; a persistent allocation signal transmitting unit 

configured to transmit a persistent allocation signal to the 

mobile station; and a communication unit configured to start 5 

a transmission of the downlink data via the downlink radio 

resource at the first allocation starting time to be determined 

by the persistent allocation signal, and to receive the 

acknowledgement information via the uplink radio resource; 

wherein the communication unit is configured to determine the 10 

uplink radio resource based on the first information on the 

uplink radio resource and second information on the uplink radio 

resource included in the persistent allocation signal and to 

receive the acknowledgement information via the determined 

uplink radio resource. 15 

[0052] 

 In the third aspect, in the step (A), the first 

information on the uplink radio resource can be an 

identification number of a resource block, an orthogonal cover 

sequence number in a block spreading, or an identification 20 

number designating an amount of cyclic shift in a CAZAC 

sequence. 

[0053] 

 In the third aspect, a part of information on the uplink 

radio resource can be notified by the first information on the 25 

uplink radio resource; and a rest of information on the uplink 

radio resource is notified by the second information on the 

uplink radio resource. 

[0054] 

14 transmitting unit configured to notify, to the mobile station, the first
cycle and first information on the uplink radio resource; a persistent
allocation signal transmitting unit configured to transmit a persistent
allocation signal to the 5 mobile station; and a communication unit
configured to start a transmission of the downlink data via the downlink
radio resource at the first allocation starting time to be determined by the
persistent allocation signal, and to receive the acknowledgement
information via the uplink radio resource; 10 wherein the communication
unit is configured to determine the uplink radio resource based on the first
information on the uplink radio resource and second information on the
uplink radio resource included in the persistent allocation signal and to
receive the acknowledgement information via the determined 15 uplink
radio resource. [0052]          In the third aspect, in the step (A), the first
information on the uplink radio resource can be an identification number of
a resource block, an orthogonal cover 20 sequence number in a block
spreading, or an identification number designating an amount of cyclic
shift in a CAZAC sequence. [0053] In the third aspect, a part of
information on the uplink 25 radio resource can be notified by the first
information on the uplink radio resource; and a rest of information on the
uplink radio resource is notified by the second information on the uplink
radio resource. [0054]  15          In the third aspect, the first information on
the uplink radio resource can be an identification number of a resource
block; and the second information on the uplink radio resource can be an
orthogonal cover sequence number in a block spreading 
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 In the third aspect, the first information on the uplink 

radio resource can be an identification number of a resource 

block; and the second information on the uplink radio resource 

can be an orthogonal cover sequence number in a block spreading 

and an amount of cyclic shift in a CAZAC sequence. 5 

[0055] 

 In the third aspect, the communication unit can be 

configured to notify the second information on the uplink radio 

resource by a power control command in a dynamic allocation 

signal to be used in a scheduling in which a downlink radio 10 

resource is dynamically allocated or a bit designating a 

redundancy version of HARQ, when a signal format of the 

persistent allocation signal is the same as a signal format of 

the dynamic allocation signal. 

[0056] 15 

 In the third aspect, the persistent allocation signal 

transmitting unit is configured to set the second information 

on the uplink radio resource in such a manner that the uplink 

radio resource does not contend with a uplink radio resource 

allocated to another mobile station. 20 

[0057] 

 A fourth aspect of the present invention is summarized 

as a radio resource selecting method of semi-persistently 

selecting a radio resource to be allocated to an uplink 

acknowledgement signal indicating a reception state of a 25 

persistently allocated downlink signal from a plurality of 

radio resources defined by frequencies and codes, the radio 

resource selecting method including the steps of: (A) selecting 

candidates for an allocation radio resource to be allocated to 

5 and an amount of cyclic shift in a CAZAC sequence. [0055]          In the
third aspect, the communication unit can be configured to notify the
second information on the uplink radio resource by a power control
command in a dynamic allocation 10 signal to be used in a scheduling in
which a downlink radio resource is dynamically allocated or a bit
designating a redundancy version of HARQ, when a signal format of the
persistent allocation signal is the same as a signal format of the dynamic
allocation signal. 15[0056]          In the third aspect, the persistent
allocation signal transmitting unit is configured to set the second
information on the uplink radio resource in such a manner that the uplink
radio resource does not contend with a uplink radio resource 20 allocated
to another mobile station. [0057] A fourth aspect of the present invention
is summarized as a radio resource selecting method of semi-persistently
selecting a radio resource to be allocated to an uplink 25
acknowledgement signal indicating a reception state of a persistently
allocated downlink signal from a plurality of radio resources defined by
frequencies and codes, the radio resource selecting method including the
steps of: (A) selecting candidates for an allocation radio resource to be
allocated to 
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the uplink acknowledgement signal from the plurality of radio 

resources; (B) notifying candidate information on the selected 

candidates for the allocation radio resource; and (C) selecting 

a single allocation radio resource from the plurality of 

candidates for the allocation radio resource indicated in the 5 

candidate information notified in the step (B). 

[0058] 

 In the fourth aspect, in the step (C), an unused 

allocation radio resource can be selected from the plurality 

of candidates for the allocation radio resource. 10 

[0059] 

 In the fourth aspect, the radio resource selecting 

method according can further include the step of: (D) notifying 

designation information on a single allocation radio resource 

among the plurality of candidates for the allocation radio 15 

resource, and, in the step (C), the single allocation radio 

resource related to the designation information notified in the 

step (D) can be selected from the plurality of candidates for 

the allocation radio resource indicated in the candidate 

information notified in the step (B). 20 

[0060] 

 A fifth aspect of the present invention is summarized 

as a radio base station configured to semi-persistently select 

a radio resource to be allocated to an uplink acknowledgement 

signal indicating a reception state of a persistently allocated 25 

downlink signal from a plurality of radio resources defined by 

frequencies and codes, the radio base station including: a 

candidate selector unit configured to select candidates for an 

allocation radio resource to be allocated to the uplink 

16 the uplink acknowledgement signal from the plurality of radio
resources; (B) notifying candidate information on the selected candidates
for the allocation radio resource; and (C) selecting a single allocation radio
resource from the plurality of 5 candidates for the allocation radio resource
indicated in the candidate information notified in the step (B). [0058]
In the fourth aspect, in the step (C), an unused allocation radio resource
can be selected from the plurality 10 of candidates for the allocation radio
resource. [0059]          In the fourth aspect, the radio resource selecting
method according can further include the step of: (D) notifying designation
information on a single allocation radio resource 15 among the plurality of
candidates for the allocation radio resource, and, in the step (C), the
single allocation radio resource related to the designation information
notified in the step (D) can be selected from the plurality of candidates for
the allocation radio resource indicated in the candidate 20 information
notified in the step (B). [0060] A fifth aspect of the present invention is
summarized as a radio base station configured to semi-persistently select
a radio resource to be allocated to an uplink acknowledgement 25 signal
indicating a reception state of a persistently allocated 
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acknowledgement signal from the plurality of radio resources; 

and a candidate notification unit configured to notify 

candidate information on the selected candidates for the 

allocation radio resource. 

[0061] 5 

 In the fifth aspect, the radio base station can further 

include: a selector unit configured to select a single 

allocation radio resource from the plurality of candidates for 

the allocation radio resource; and a designation information 

notification unit configured to notify designation information 10 

on the selected single allocation radio resource. 

[0062] 

 A sixth aspect of the present invention is summarized 

as a mobile station used in a mobile communication system in 

which a radio base station semi-persistently selects a radio 15 

resource to be allocated to an uplink acknowledgement signal 

indicating a reception state of a persistently allocated 

downlink signal from a plurality of radio resources defined by 

frequencies and codes, the mobile station including: a 

candidate information receiver unit configured to receive 20 

candidate information on candidates for allocation radio 

resource from the radio base station; and a radio resource 

selector unit configured to select a single allocation radio 

resource from the plurality of candidates for the allocation 

radio resource indicated in the received candidate information. 25 

[0063] 

 In the sixth aspect, the radio resource selector unit 

can be configured to select an unused allocation radio resource 

from the plurality of candidates for the allocation radio 

downlink signal from a plurality of radio resources defined by frequencies
and codes, the radio base station including: a candidate selector unit
configured to select candidates for an allocation radio resource to be
allocated to the uplink  17 acknowledgement signal from the plurality of
radio resources; and a candidate notification unit configured to notify
candidate information on the selected candidates for the allocation radio
resource. 5[0061]          In the fifth aspect, the radio base station can
further include: a selector unit configured to select a single allocation radio
resource from the plurality of candidates for the allocation radio resource;
and a designation information 10 notification unit configured to notify
designation information on the selected single allocation radio resource.
[0062]          A sixth aspect of the present invention is summarized as a
mobile station used in a mobile communication system in 15 which a radio
base station semi-persistently selects a radio resource to be allocated to
an uplink acknowledgement signal indicating a reception state of a
persistently allocated downlink signal from a plurality of radio resources
defined by frequencies and codes, the mobile station including: a 20
candidate information receiver unit configured to receive candidate
information on candidates for allocation radio resource from the radio
base station; and a radio resource selector unit configured to select a
single allocation radio resource from the plurality of candidates for the
allocation 25 radio resource indicated in the received candidate
information. [0063] 
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resource. 

[0064] 

 In the sixth aspect, the mobile station can further 

include a designation information receiver unit configured to 

receive designation information on the single allocation radio 5 

resource among the plurality of candidates for the allocation 

radio resource, and the radio resource selector unit can be 

configured to select the single allocation radio resource 

notified in the designation information from the plurality of 

candidates for the allocation radio resource. 10 

 

EFFECT OF THE INVENTION 

[0065] 

 As described above, according to the present invention, 

it is possible to provide a mobile communication method, a 15 

mobile station and a radio base station which are capable of 

flexibly setting a timing of a downlink radio resource (PDSCH) 

allocated in “persistent scheduling”. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 20 

[0066] 

[FIG. 1] FIG. 1 is a functional block diagram of a mobile 

station according to a first embodiment of the present 

invention. 

[FIG. 2] FIG. 2 is a diagram for explaining a scheduling 25 

performed in a mobile communication system according to the 

first embodiment of the present invention. 

[FIG. 3] FIG. 3 is a diagram for explaining a method of 

determining an uplink radio resource (PUCCH) performed in a 

In the sixth aspect, the radio resource selector unit can be configured to
select an unused allocation radio resource from the plurality of candidates
for the allocation radio  resource. [0064]          In the sixth aspect, the
mobile station can further include a designation information receiver unit
configured to 5 receive designation information on the single allocation
radio resource among the plurality of candidates for the allocation radio
resource, and the radio resource selector unit can be configured to select
the single allocation radio resource notified in the designation information
from the plurality of 10 candidates for the allocation radio resource.
EFFECT OF THE INVENTION [0065] As described above, according to
the present invention, 15 it is possible to provide a mobile communication
method, a mobile station and a radio base station which are capable of
flexibly setting a timing of a downlink radio resource (PDSCH) allocated in
"persistent scheduling". 20 BRIEF DESCRIPTION OF THE DRAWINGS
[0066] [FIG. 1]FIG. 1 is a functional block diagram of a mobile station
according to a first embodiment of the present invention. 
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mobile communication system according to the first embodiment 

of the present invention. 

[FIG. 4] FIG. 4 is a functional block diagram of a radio 

base station according to the first embodiment of the present 

invention. 5 

[FIG. 5] FIG. 5 is a diagram for explaining a method of 

determining contents of second information on the uplink radio 

resource (PUCCH) performed in the mobile communication system 

according to the first embodiment of the present invention. 

[FIG. 6] FIG. 6 is a flowchart showing operations of a 10 

mobile station according to the first embodiment of the present 

invention. 

[FIG. 7] FIG. 7 is a flowchart showing operations of a 

radio base station according to the first embodiment of the 

present invention. 15 

[FIG. 8] FIG. 8 is a diagram for setting up a scheduling 

in a general LTE mobile communication system. 

[FIG. 9] FIG. 9 is a diagram for setting up a scheduling 

in a general mobile communication system of the LTE scheme. 

 20 

MODES FOR CARRYING OUT THE INVENTION 

[0067] 

(Configuration of Mobile Communication System according to 

First Embodiment of Present Invention) 

 Referring to FIG. 1 and FIG. 2, a configuration of a 25 

mobile communication system according to a first embodiment of 

the present invention is described.  This embodiment is 

described by citing a mobile communication system of the LTE 

scheme, but the present invention can also be applied to mobile 

25[FIG. 2]FIG. 2 is a diagram for explaining a scheduling performed in a
mobile communication system according to the first embodiment of the
present invention. [FIG. 3]FIG. 3 is a diagram for explaining a method of
determining an uplink radio resource (PUCCH) performed in a  19 mobile
communication system according to the first embodiment of the present
invention. [FIG. 4]FIG. 4 is a functional block diagram of a radio     base
station according to the first embodiment of the present 5 invention. [FIG.
5]FIG. 5 is a diagram for explaining a method of determining contents of
second information on the uplink radio resource (PUCCH) performed in
the mobile communication system according to the first embodiment of the
present invention. 10 [FIG. 6] FIG. 6 is a flowchart showing operations of a
mobile station according to the first embodiment of the present invention.
[FIG. 7]FIG. 7 is a flowchart showing operations of a      radio base station
according to the first embodiment of the 15 present invention. [FIG. 8]FIG.
8 is a diagram for setting up a scheduling 
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communication systems to which any other scheme is applied. 

[0068] 

 In a mobile communication system according to this 

embodiment, the mobile station UE is configured to start a 

reception of the downlink data, transmitted from the radio base 5 

station eNB, by using a PDSCH (downlink radio resource) 

persistently allocated in first cycles, at a first allocation 

starting time, and to transmit acknowledgement information 

(ACK/NACK) for the downlink data by using an PUCCH (uplink radio 

resource). 10 

[0069] 

 Here, a time difference between a reception timing of 

the downlink data and a transmission timing of the 

acknowledgement information is fixed. 

[0070] 15 

 As shown in FIG. 1, the mobile station UE includes a 

persistent information receiver unit 11, a persistent 

allocation signal receiver unit 12, a downlink data receiver 

unit 13 and an ACK/NACK transmitter unit 14. 

[0071] 20 

 The persistent information receiver unit 11 is 

configured to receive, from the radio base station eNB, 

persistent information (persistent communication information) 

containing the above-described first cycle and first 

information on the uplink radio resource (PUCCH). 25 

[0072] 

 Specifically, the persistent information receiver unit 

11 is configured to acquire the above-described persistent 

information on the basis of an RRC message transmitted by the 

in a general JUTE mobile communication system. [FIG. 9]FIG. 9 is a
diagram for setting up a scheduling in a general mobile communication
system of the JUTE scheme. 20 MODES FOR CARRYING OUT THE
INVENTION [0067]  (Configuration of Mobile Communication System
according to First Embodiment of Present Invention) 25Referring to FIG. 1
and FIG. 2, a configuration of a mobile communication system according
to a first embodiment of the present invention is described. This
embodiment is described by citing a mobile communication system of the
JUTE scheme, but the present invention can also be applied to mobile  20
communication systems to which any other scheme is applied. [0068]
In a mobile communication system according to this embodiment, the
mobile station UE is configured to start a 5 reception of the downlink data,
transmitted from the radio base station eNB, by using a PDSCH (downlink
radio resource) persistently allocated in first cycles, at a first allocation
starting time, and to transmit acknowledgement information (ACK/NACK)
for the downlink data by using an PUCCH (uplink radio 10resource). 
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radio base station eNB. 

[0073] 

 As will be described later, in the mobile communication 

system according to the first embodiment of the present 

invention, the information on the uplink radio resource (PUCCH) 5 

includes first information on the uplink radio resource (PUCCH) 

and second information on the uplink radio resource (PUCCH), 

and is notified from the radio base station eNB to the mobile 

station UE. 

[0074] 10 

 As will be described later, the second information on 

the uplink radio resource (PUCCH) is notified by a persistent 

allocation signal, i.e., a PDCCH which instructs a persistent 

allocation of the PDSCH (downlink radio resource) for the 

“persistent scheduling”. 15 

[0075] 

 Here, the information on the uplink radio resource 

(PUCCH) represents, for example, a resource block number of a 

resource block (set of sub-carriers) to which the PUCCH is 

transmitted, or an identification number used when a plurality 20 

of acknowledgement information are multiplexed within one 

resource block. 

[0076] 

 For example, an amount of cyclic shift in the 

multiplexing of the CAZAC sequence cyclic shift or an orthogonal 25 

cover number in the block spreading may be designated by such 

identification number. 

[0077] 

 Moreover, a part of information out of the information 

[0069]          Here, a time difference between a reception timing of the
downlink data and a transmission timing of the acknowledgement
information is fixed. 15[0070]          As shown in FIG. 1, the mobile station
UE includes a persistent information receiver unit 11, a persistent
allocation signal receiver unit 12, a downlink data receiver unit 13 and an
ACK/NACK transmitter unit 14. 20[0071]          The persistent information
receiver unit 11 is configured to receive, from the radio base station eNB,
persistent information (persistentcommunicationinformation) containing
the above-described first cycle and first 25 information on the uplink radio
resource (PUCCH). [0072]          Specifically, the persistent information
receiver unit 11 is configured to acquire the above-described persistent
information on the basis of an RRC message transmitted by the 21 radio
base station eNB. [0073]          As will be described later, in the mobile
communication system according to the first embodiment of the present 5
invention, the information on the uplink radio resource (PUCCH) includes
first information on the uplink radio resource (PUCCH) and second
information on the uplink radio resource (PUCCH), and is notified from the
radio base station eNB to the mobile station UE. 10[0074]          As will be
described later, the second information on the uplink radio resource
(PUCCH) is notified by a persistent allocation signal, i.e., a PDCCH which
instructs a persistent allocation of the PDSCH (downlink radio resource)
for the 
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on the uplink radio resource (PUCCH) is notified by the 

persistent information (persistent communication information), 

while the rest of the information is notified by the persistent 

allocation signal as will be described later. 

[0078] 5 

 Here, for example, the persistent information is a RRC 

message and the persistent allocation signal is the PDCCH which 

instructs a persistent allocation of the PDSCH (downlink radio 

resource) for the “persistent scheduling”. 

[0079] 10 

 To be more precise, for example, out of the information 

on the uplink radio resource (PUCCH), a resource block number 

of a resource block (set of subcarriers) from which the PUCCH 

is transmitted may be notified by the persistent information 

(persistent communication information), while the rest of the 15 

information, namely, an identification number used when a 

plurality of acknowledgment information within one resource 

block are multiplexed is notified by the persistent allocation 

signal as will be described later. 

[0080] 20 

 Here, for example, the identification number is an 

amount of cyclic shift in the multiplex of the CAZAC sequence 

cyclic shift or an orthogonal cover number in the block 

spreading. 

[0081] 25 

 Note that the above-described example is merely an 

example.  The identification number used when a plurality of 

acknowledgment information within one resource block are 

multiplexed may be notified by the persistent information 

15 "persistent scheduling". [0075]          Here, the information on the uplink
radio resource (PUCCH) represents, for example, a resource block
number of a resource block (set of sub-carriers) to which the PUCCH is 20
transmitted, or an identification number used when a plurality of
acknowledgement information are multiplexed within one resource block.
[0076] For example, an amount of cyclic shift in the 25 multiplexing of the
CAZAC sequence cyclic shift or an orthogonal cover number in the block
spreading may be designated by such identification number. [0077]  22 on
the uplink radio resource (PUCCH) is notified by the persistent information
(persistent communication information), while the rest of the information is
notified by the persistent allocation signal as will be described later.
5[0078]          Here, for example, the persistent information is a RRC
message and the persistent allocation signal is the PDCCH which
instructs a persistent allocation of the PDSCH (downlink radio resource)
for the "persistent scheduling". 10[0079]          To be more precise, for
example, out of the information on the uplink radio resource (PUCCH), a
resource block number of a resource block (set of subcarriers) from which
the PUCCH is transmitted may be notified by the persistent information 
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(persistent communication information), while the rest of the 

information, namely, the resource block number of the resource 

block (set of subcarriers) from which the PUCCH is transmitted 

may be notified by the persistent allocation signal. 

[0082] 5 

 Alternatively, a part of the information on the uplink 

radio resource (PUCCH) divided by any other methods may be 

notified by the persistent information (persistent 

communication information), while the rest of the information 

may be notified by the persistent allocation signal. 10 

[0083] 

 Meanwhile, the information on the uplink radio resource 

(PUCCH) described above may be in any form as long as the radio 

resource can be identified. 

[0084] 15 

 For example, the information on the uplink radio 

resource (PUCCH) may be an identification number of a code 

resource in the code multiplexing described above, an 

identification number of a frequency resource in the frequency 

multiplexing, an identification number of a time resource in 20 

the time multiplexing, or an identification number of a resource 

in a hybrid multiplexing of the code multiplexing, the frequency 

multiplexing and the time multiplexing described above. 

[0085] 

 In this case as well, a part of the information on the 25 

uplink radio resource (PUCCH) is notified by the persistent 

information (persistent communication information), while the 

rest of the information is notified by the persistent allocation 

signal. 

15 (persistent communication information), while the rest of the
information, namely, an identification number used when a plurality of
acknowledgment information within one resource block are multiplexed is
notified by the persistent allocation signal as will be described later.
20[0080]          Here, for example, the identification number is an amount
of cyclic shift in the multiplex of the CAZAC sequence cyclic shift or an
orthogonal cover number in the block spreading. 25[0081]          Note that
the above-described example is merely an example. The identification
number used when a plurality of acknowledgment information within one
resource block are multiplexed may be notified by the persistent
information  23  (persistent communication information), while the rest of
the information, namely, the resource block number of the resource block
(set of subcarriers) from which the PUCCH is transmitted may be notified
by the persistent allocation signal. 5[0082]          Alternatively, a part of the
information on the uplink radio resource (PUCCH) divided by any other
methods may be notified by the persistent information (persistent
communication information), while the rest of the information 10 may be
notified by the persistent allocation signal. [0083]          Meanwhile, the
information on the uplink radio resource (PUCCH) described above may
be in any form as long as the radio resource can be identified. 15[0084]
For example, the information on the uplink radio resource (PUCCH) may
be an identification number of a code resource in the code multiplexing
described above, an identification number of a frequency resource in the
frequency 20 multiplexing, an identification number of a time resource in
the time multiplexing, or an identification number of a resource in a hybrid
multiplexing of the code multiplexing, the frequency 



24 
 
                                                          

 

[0086] 

 To be more precise, for example, when multiplexing is 

performed in accordance with a hybrid multiplexing of the time 

multiplexing and the frequency multiplexing, an identification 

number of a resource in the time multiplexing may be notified 5 

by the persistent information (persistent communication 

information), while an identification number of a resource in 

the frequency multiplexing may be notified by the persistent 

allocation signal, and vice versa. 

[0087] 10 

 Meanwhile, for example, when multiplexing is performed 

in accordance with a hybrid multiplexing of the time 

multiplexing and the code multiplexing, an identification 

number of a resource in the time multiplexing may be notified 

by the persistent information (persistent communication 15 

information), while an identification number of a resource in 

the code multiplexing may be notified by the persistent 

allocation signal, and vice versa. 

[0088] 

 Meanwhile, for example, when multiplexing is performed 20 

in accordance with a hybrid multiplexing of the frequency 

multiplexing and the code multiplexing, an identification 

number of a resource in the frequency multiplexing may be 

notified by the persistent information (persistent 

communication information), while an identification number of 25 

a resource in the code multiplexing may be notified by the 

persistent allocation signal, and vice versa. 

[0089] 

 The above-described example shows a case where a part 

multiplexing and the time multiplexing described above. [0085] 25In this
case as well, a part of the information on the uplink radio resource
(PUCCH) is notified by the persistent information (persistent
communication information), while the rest of the information is notified by
the persistent allocation signal.  24 [0086]          To be more precise, for
example, when multiplexing is performed in accordance with a hybrid
multiplexing of the time multiplexing and the frequency multiplexing, an
identification 5 number of a resource in the time multiplexing may be
notified by the persistent information (persistent communication
information), while an identification number of a resource in the frequency
multiplexing may be notified by the persistent allocation signal, and vice
versa. 10[0087]          Meanwhile, for example, when multiplexing is
performed in accordance with a hybrid multiplexing of the time
multiplexing and the code multiplexing, an identification number of a
resource in the time multiplexing may be notified 15 by the persistent
information (persistent communication information), while an identification
number of a resource in the code multiplexing may be notified by the
persistent allocation signal, and vice versa. [0088] 20Meanwhile, for
example, when multiplexing is performed in accordance with a hybrid
multiplexing of the frequency multiplexing and the code multiplexing, an
identification number of a resource in the frequency multiplexing may be
notified by the persistent information (persistent 25 communication
information), while an identification number of a resource in the code
multiplexing may be notified by the persistent allocation signal, and vice
versa. 
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of the information out of the information on the uplink radio 

resource (PUCCH) is notified by the persistent information 

(persistent communication information), while the rest of the 

information is notified by the persistent allocation signal.  

However, it is not always necessary to define the information 5 

to be notified by the persistent information (persistent 

communication information) and the information to be notified 

by the persistent allocation signal to be exclusive of each 

other.  These information may partially or entirely overlap 

each other. 10 

[0090] 

 Meanwhile, the above-described information on the 

uplink radio resource (PUCCH) is supplied to the ACK/NACK 

transmitter unit 14. 

[0091] 15 

 Furthermore, in a mobile communication system of the 

LTE scheme, information on the first allocation starting time 

described above is not included in such persistent information. 

[0092] 

 This is intended to make the radio base station eNB 20 

flexibly determine a time resource to allocate the PDSCH 

(downlink radio resource) described above, whereby utilization 

efficiency of the radio resource is improved when the 

“persistent scheduling” is applied. 

[0093] 25 

 Meanwhile, it is not necessary that the transmission 

timing of the uplink radio resource (PUCCH) is contained as the 

persistent information, since this information is uniquely 

determined based on the reception timing of the downlink radio 

[0089]  25 of the information out of the information on the uplink radio
resource (PUCCH) is notified by the persistent information (persistent
communication information), while the rest of the information is notified by
the persistent allocation signal. 5 However, it is not always necessary to
define the information to be notified by the persistent information
(persistent communication information) and the information to be notified
by the persistent allocation signal to be exclusive of each other. These
information may partially or entirely overlap 10 each other. [0090]
Meanwhile, the above-described information on the uplink radio resource
(PUCCH) is supplied to the ACK/NACK transmitter unit 14. 15[0091]
Furthermore, in a mobile communication system of the LIE scheme,
information on the first allocation starting time described above is not
included in such persistent information. [0092] 20This is intended to make
the radio base station eNB flexibly determine a time resource to allocate
the PDSCH (downlink radio resource) described above, whereby
utilization efficiency of the radio resource is improved when the "persistent
scheduling" is applied. 25[0093]          Meanwhile, it is not necessary that
the transmission timing of the uplink radio resource (PUCCH) is contained
as the persistent information, since this information is uniquely determined
based on the reception timing of the downlink radio  
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resource (PDSCH) described above and a fixedly defined time 

offset. 

[0094] 

 For example, transmission timing of the uplink radio 

resource (PUCCH) may be defined as follows: 5 

 (Transmission timing of uplink radio resource (PUCCH)) 

=  (reception timing of downlink radio resource PDSCH)) + 4 ms 

[0095] 

 Meanwhile, the above value of 4 ms is just an example 

and therefore may be other than 4 ms.  Alternatively, 4 ms may 10 

be expressed as four sub-frames. 

[0096] 

 The persistent allocation signal receiver unit 12 is 

configured to receive the persistent allocation signal from the 

radio base station eNB. 15 

[0097] 

 Specifically, the persistent allocation signal 

receiver unit 12 is configured to receive, from the radio base 

station eNB, a PDCCH instructing a persistent allocation of the 

PDSCH (downlink radio resource) for the “persistent scheduling”, 20 

as the persistent allocation signal. 

[0098] 

 For example, the persistent allocation signal receiver 

unit 12 may be configured to determine, on the basis of RNTI 

or the like set to PDCCH, whether the PDCCH is a PDCCH to instruct 25 

a persistent allocation of the PDSCH (downlink radio resource) 

for the “persistent scheduling” or a PDCCH to dynamically 

allocate the PDSCH (downlink radio resource) for normal 

downlink scheduling. 

26 resource (PDSCH) described above and a fixedly defined time offset.
[0094]              For example, transmission timing of the uplink radio 5
resource (PUCCH) may be defined as follows:          (Transmission timing
of uplink radio resource (PUCCH)) = (reception timing of downlink radio
resource PDSCH)) + 4 ms [0095]            Meanwhile, the above value of 4
ms is just an example 10 and therefore may be other than 4 ms.
Alternatively, 4 ms may be expressed as four sub-frames. [0096]
The persistent allocation signal receiver unit 12 is configured to receive
the persistent allocation signal from the 15 radio base station eNB. [0097]
Specifically,the persistent allocation signal receiver unit 12 is configured to
receive, from the radio base station eNB, a PDCCH instructing a
persistent allocation of the 20 PDSCH (downlink radio resource) for the
"persistent scheduling", as the persistent allocation signal. [0098]
For example, the persistent allocation signal receiver unit 12 may be
configured to determine, on the basis of RNTI 
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[0099] 

 Meanwhile, the persistent allocation signal receiver 

unit 12 may be configured to determine, on the basis of one 

specific bit in the PDCCH, whether the PDCCH is a PDCCH to 

instruct a persistent allocation of the PDSCH (downlink radio 5 

resource) for the “persistent scheduling” or a PDCCH to 

dynamically allocate the PDSCH (downlink radio resource) for 

normal downlink scheduling. 

[0100] 

 Alternatively, when a part of information elements in 10 

the PDCCH is configured to indicate whether the PDCCH is a PDCCH 

to instruct a persistent allocation of the PDSCH (downlink radio 

resource) for the “persistent scheduling”, or a PDCCH to 

dynamically allocate the PDSCH (downlink radio resource) for 

normal downlink scheduling, the persistent allocation signal 15 

receiver unit 12 may be configured to determine, on the basis 

of the part of information elements in the above PDCCH, whether 

the PDCCH is a PDCCH to instruct a persistent allocation of the 

PDSCH (downlink radio resource) for the “persistent scheduling”, 

or a PDCCH to dynamically allocate the PDSCH (downlink radio 20 

resource) for normal downlink scheduling. 

[0101] 

 Furthermore, the persistent allocation signal contains 

the second information on the uplink radio resource (PUCCH), 

in addition to the information to instruct a persistent 25 

allocation of the PDSCH (downlink radio resource) for the 

“persistent scheduling”. 

[0102] 

 Here, the second information on the uplink radio 

25 or the like set to PDCCH, whether the PDCCH is a PDCCH to instruct
a persistent allocation of the PDSCH (downlink radio resource) for the
"persistent scheduling" or a PDCCH to dynamically allocate the PDSCH
(downlink radio resource) for normal downlink scheduling. 27 [0099]
Meanwhile, the persistent allocation signal receiver unit 12 may be
configured to determine, on the basis of one specific bit in the PDCCH,
whether the PDCCH is a PDCCH to 5 instruct a persistent allocation of the
PDSCH (downlink radio resource) for the "persistent scheduling" or a
PDCCH to dynamically allocate the PDSCH (downlink radio resource) for
normal downlink scheduling. [0100] 10Alternatively, when a part of
information elements in the PDCCH is configured to indicate whether the
PDCCH is a PDCCH to instruct a persistent allocation of the PDSCH
(downlink radio resource) for the "persistent scheduling", or a PDCCH to
dynamically allocate the PDSCH (downlink radio resource) for 15 normal
downlink scheduling, the persistent allocation signal receiver unit 12 may
be configured to determine, on the basis of the part of information
elements in the above PDCCH, whether the PDCCH is a PDCCH to
instruct a persistent allocation of the PDSCH (downlink radio resource) for
the "persistent scheduling", 20 or a PDCCH to dynamically allocate the
PDSCH (downlink radio resource) for normal downlink scheduling. [0101]
Furthermore, the persistent allocation signal contains the second
information on the uplink radio resource (PUCCH), 25 in addition to the
information to instruct a persistent allocation of the PDSCH (downlink
radio resource) for the "persistent scheduling". [0102] 28 
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resource (PUCCH) is, for example, a resource block number of 

the PUCCH (uplink radio resource), or information indicating 

an identification number used when a plurality of 

acknowledgment information are multiplexed within one resource 

block. 5 

[0103] 

 To be more precise, as described previously, the second 

information on the uplink radio resource (PUCCH) is the 

information other than the information notified by the 

persistent information (persistent communication information) 10 

(first information on uplink radio resource (PUCCH)) out of the 

information on the uplink radio resource (PUCCH). 

[0104] 

 In other words, a part of the information out of the 

information on the uplink radio resource (PUCCH) is notified 15 

by the persistent information (persistent communication 

information), while the rest of the information is notified by 

the persistent allocation signal. 

[0105] 

 Here, for example, the persistent information is the 20 

RRC message, and the persistent allocation signal is the PDCCH 

which instructs a persistent allocation of the PDSCH (downlink 

radio resource) for the “persistent scheduling”. 

[0106] 

 To be more precise, for example, out of the information 25 

on the uplink radio resource (PUCCH), the resource block number 

of the resource block (set of subcarriers) from which the PUCCH 

is transmitted may be notified by the persistent information 

(persistent communication information), while the rest of the 

resource (PUCCH) is, for example, a resource block number of the
PUCCH (uplink radio resource), or information indicating an identification
number used when a plurality of acknowledgment information are
multiplexed within one resource 5 block. [0103]          To be more precise,
as described previously, the second information on the uplink radio
resource (PUCCH) is the information other than the information notified by
the 10 persistent information (persistent communication information) (first
information on uplink radio resource (PUCCH)) out of the information on
the uplink radio resource (PUCCH). [0104] In other words, a part of the
information out of the 15 information on the uplink radio resource
(PUCCH) is notified by the persistent information (persistent
communication information), while the rest of the information is notified by
the persistent allocation signal. [0105] 20Here, for example, the persistent
information is the RRC message, and the persistent allocation signal is
the PDCCH which instructs a persistent allocation of the PDSCH
(downlink radio resource) for the "persistent scheduling". [0106] 25To be
more precise, for example, out of the information on the uplink radio
resource (PUCCH), the resource block number of the resource block (set
of subcarriers) from which the PUCCH is transmitted may be notified by
the persistent information (persistent communication information), while
the rest of the 29 
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information, namely, the identification number used when a 

plurality of acknowledgment information are multiplexed within 

one resource block may be notified by the persistent allocation 

signal. 

[0107] 5 

 Here, the identification number is, for example, the 

amount of cyclic shift in the multiplex of CAZAC sequence cyclic 

shift or the orthogonal cover number in the block spreading. 

[0108] 

 Note that the above-described example is merely an 10 

example.  Out of the information on the uplink radio resource 

(PUCCH), the identification number used when a plurality of 

acknowledgment information are multiplexed within one resource 

block may be notified by the persistent information (persistent 

communication information), while the rest of the information, 15 

namely, the resource block number of the resource block (set 

of subcarriers) from which the PUCCH is transmitted may be 

notified by the persistent allocation signal. 

[0109] 

 Alternatively, a part of the information on the uplink 20 

radio resource (PUCCH) divided by any other methods may be 

notified by the persistent information (persistent 

communication information), while the rest of the information 

may be notified by the persistent allocation signal. 

[0110] 25 

 Details of the second information on the uplink radio 

resource (PUCCH) will be described later. 

[0111] 

 Such second information on the uplink radio resource 

information, namely, the identification number used when a plurality of
acknowledgment information are multiplexed within one resource block
may be notified by the persistent allocation signal. 5[0107]          Here, the
identification number is, for example, the amount of cyclic shift in the
multiplex of CAZAC sequence cyclic shift or the orthogonal cover number
in the block spreading. [0108] 10Note that the above-described example is
merely an example. Out of the information on the uplink radio resource
(PUCCH), the identification number used when a plurality of
acknowledgment information are multiplexed within one resource block
may be notified by the persistent information (persistent 15
communication information), while the rest of the information, namely, the
resource block number of the resource block (set of subcarriers) from
which the PUCCH is transmitted may be notified by the persistent
allocation signal. [0109] 20Alternatively, a part of the information on the
uplink radio resource (PUCCH) divided by any other methods may be
notified by the persistent information (persistent communication
information), while the rest of the information may be notified by the
persistent allocation signal. 25[0110]          Details of the second
information on the uplink radio resource (PUCCH) will be described later.
[0111]  30 (PUCCH) is given to the ACK/NACK transmitter unit 14. [0112] 
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(PUCCH) is given to the ACK/NACK transmitter unit 14. 

[0112] 

 The downlink data receiver unit 13 is configured to 

receive the downlink data transmitted via the PDSCH (downlink 

radio resource) allocated by the PDCCH. 5 

[0113] 

 Specifically, the downlink data receiver unit 13 is 

configured to, when the above-described persistent allocation 

signal (persistent allocation signal) is received by the 

persistent allocation signal receiver unit 12, determine a 10 

sub-frame which has received such PDCCH as a first allocation 

starting time described above, and start a persistent reception 

of the downlink data via the PDSCH (downlink radio resource) 

for the  “persistent scheduling” in the above-described first 

cycle, at the first allocation starting time. 15 

[0114] 

 In the example shown in FIG. 2, since the persistent 

allocation signal receiver unit 12 has received the 

above-described persistent allocation signal in the sub-frame 

#3 via the PDCCH, the downlink data receiver unit 13 is 20 

configured to receive the downlink data via the PDSCH (downlink 

radio resource) mapped to resource blocks (resource block: set 

of sub-carriers) within the sub-frame #3 designated by the 

PDCCH. 

[0115] 25 

 Furthermore, the downlink data receiver unit 13 is 

configured to start a reception of the downlink data via a PDSCH 

(downlink radio resource) mapped to the resource blocks 

(resource block: set of sub-carriers) designated by the PDCCH 

The downlink data receiver unit 13 is configured to receive the downlink
data transmitted via the PDSCH (downlink 5 radio resource) allocated by
the PDCCH. [0113]          Specifically, the downlink data receiver unit 13 is
configured to, when the above-described persistent allocation signal
(persistent allocation signal) is received by the 10 persistent allocation
signal receiver unit 12, determine a sub-frame which has received such
PDCCH as a first allocation starting time described above, and start a
persistent reception of the downlink data via the PDSCH (downlink radio
resource) for the "persistent scheduling" in the above-described first 15
cycle, at the first allocation starting time. [0114] In the example shown in
FIG. 2, since the persistent allocation signal receiver unit 12 has received
the above-described persistent allocation signal in the sub-frame 20 #3 via
the PDCCH, the downlink data receiver unit 13 is configured to receive the
downlink data via the PDSCH (downlink radio resource) mapped to
resource blocks (resource block: set of sub-carriers) within the sub-frame
#3 designated by the PDCCH. 25[0115] 
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in the cycle of 20 ms, at the sub-frame #3. 

[0116] 

 That is, the downlink data receiver unit 13 is configured 

to receive the downlink data via the PDSCH (downlink radio 

resource) mapped to resource blocks (resource block: set of 5 

sub-carriers) designated by the PDCCH in the sub-frames #3, #23, 

#43, …. 

[0117] 

 The ACK/NACK transmitter unit 14 is configured to 

receive, from the persistent information receiver unit 11, the 10 

first information on the uplink radio resource (PUCCH) notified 

by the persistent information. 

[0118] 

 In addition, the ACK/NACK transmitter unit 14 is 

configured to receive, from the persistent information receiver 15 

unit 12, the second information on the uplink radio resource 

(PUCCH) notified by the persistent allocation signal. 

[0119] 

 The ACK/NACK transmitter unit 14 is configured to 

determine the uplink radio resource (PUCCH) on the basis of the 20 

first information on the uplink radio resource (PUCCH) notified 

by the persistent information and the second information on the 

uplink radio resource (PUCCH) notified by the persistent 

allocation signal, and to transmit acknowledgment information 

(ACK/NACK) corresponding to the received downlink data via the 25 

uplink radio resource (PUCCH).  The acknowledgment information 

(ACK/NACK) is determined based on a decoding result of the 

downlink data by the downlink data receiver unit 13. 

[0120] 

Furthermore, the downlink data receiver unit 13 is configured to start a
reception of the downlink data via a PDSCH (downlink radio resource)
mapped to the resource blocks (resource block: set of sub-carriers)
designated by the PDCCH  31 in the cycle of 20 ms, at the sub-frame #3.
[0116]          Thatis,thedownlinkdatareceiverunit13 is configured to receive
the downlink data via the PDSCH (downlink radio 5 resource) mapped to
resource blocks (resource block: set of sub-carriers) designated by the
PDCCH in the sub-frames #3, #23, #43, m. [0117] The ACK/NACK
transmitter unit 14 is configured to 10 receive, from the persistent
information receiver unit 11, the first information on the uplink radio
resource (PUCCH) notified by the persistent information. [0118]
In addition, the ACK/NACK transmitter unit 14 is 15 configured to receive,
from the persistent information receiver unit 12, the second information on
the uplink radio resource (PUCCH) notified by the persistent allocation
signal. [0119] 
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 By using FIG. 3, an example is shown of a method of 

determining the uplink radio resource (PUCCH) on the basis of 

the above-described first information on the uplink radio 

resource (PUCCH) notified by the persistent information and the 

second information on the uplink radio resource (PUCCH) 5 

notified by the persistent allocation signal. 

[0121] 

 In FIG. 3, two resource blocks are defined as the uplink 

radio resource (PUCCH), and #0 and #1 are defined as resource 

block numbers thereof. 10 

[0122] 

 Meanwhile, eight radio resources are defined in each 

resource block, and #0, #1, #2, …, #7 are defined as 

identification numbers thereof.  For example, these 

identification numbers may be the above-described 15 

identification numbers when a plurality of the acknowledgment 

information are multiplexed within one resource block. 

[0123] 

 Here, consideration is made of a case where the resource 

block number #1 is designated by the first information on the 20 

uplink radio resource (PUCCH) notified by the persistent 

information and the identification number #5 is designated by 

the second information on the uplink radio resource (PUCCH) 

notified by the persistent allocation signal. 

[0124] 25 

 In this case, the ACK/NACK transmitter unit 14 

determines the radio resource defined by the resource block 

number #1 and the identification number #5 inside that resource 

block as the radio resource for transmitting the acknowledgment 

The ACK/NACK transmitter unit 14 is configured to 20 determine the
uplink radio resource (PUCCH) on the basis of the first information on the
uplink radio resource (PUCCH) notified by the persistent information and
the second information on the uplink radio resource (PUCCH) notified by
the persistent allocation signal, and to transmit acknowledgment
information 25 (ACK/NACK) corresponding to the received downlink data
via the uplink radio resource (PUCCH). The acknowledgment information
(ACK/NACK) is determined based on a decoding result of the downlink
data by the downlink data receiver unit 13. [0120]  32          By using FIG.
3, an example is shown of a method of determining the uplink radio
resource (PUCCH) on the basis of the above-described first information
on the uplink radio resource (PUCCH) notified by the persistent
information and the 5 second information on the uplink radio resource
(PUCCH) notified by the persistent allocation signal. [0121]             In FIG.
3, two resource blocks are defined as the uplink radio resource (PUCCH),
and #0 and #1 are defined as resource 10 block numbers thereof. [0122]
Meanwhile, eight radio resources are defined in each resource block, and
#0, #1, #2, m, #7 are defined as identification numbers thereof. For
example, these 15 identificationnumbersmaybetheabove-described
identification numbers when a plurality of the acknowledgment information
are multiplexed within one resource block. [0123] Here, consideration is
made of a case where the resource 
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information (ACK/NACK) corresponding to the received downlink 

data, i.e., the uplink radio resource (PUCCH). 

[0125] 

 Specifically, the radio resource for transmitting the 

acknowledgment information (ACK/NACK) corresponding to the 5 

received downlink data, i.e., the uplink radio resource (PUCCH) 

is determined based on the first information on the uplink radio 

resource (PUCCH) notified by the persistent information and the 

second information on the uplink radio resource (PUCCH) 

notified by the persistent allocation signal. 10 

[0126] 

 In other words, a part of the information on the uplink 

radio resource (PUCCH) is notified by the persistent 

information, while the rest of the information is notified by 

the persistent allocation signal, and the uplink radio resource 15 

(PUCCH) is determined based on both of the information. 

[0127] 

 In the above-described example, the resource block 

number is notified by the above-described first information on 

the uplink radio resource (PUCCH), while the identification 20 

information in one resource block is notified by the 

above-described second information on the uplink radio resource 

(PUCCH).  Instead, the identification information in one 

resource block may be notified by the above-described first 

information on the uplink radio resource (PUCCH), while the 25 

resource block number may be notified by the above-described 

second information on the uplink radio resource (PUCCH). 

[0128] 

 Alternatively, a part of the information on the uplink 

20 block number #1 is designated by the first information on the uplink
radio resource (PUCCH) notified by the persistent information and the
identification number #5 is designated by the second information on the
uplink radio resource (PUCCH) notified by the persistent allocation signal.
25[0124]          In this case, the ACK/NACK transmitter unit 14 determines
the radio resource defined by the resource block number #1 and the
identification number #5 inside that resource block as the radio resource
for transmitting the acknowledgment 33 information (ACK/NACK)
corresponding to the received downlink data, i.e., the uplink radio
resource (PUCCH). [0125] Specifically, the radio resource for transmitting
the 5 acknowledgment information (ACK/NACK) corresponding to the
received downlink data, i.e., the uplink radio resource (PUCCH) is
determined based on the first information on the uplink radio resource
(PUCCH) notified by the persistent information and the second information
on the uplink radio resource (PUCCH) 10 notified by the persistent
allocation signal. [0126]          In other words, a part of the information on
the uplink radio resource (PUCCH) is notified by the persistent
information, while the rest of the information is notified by 15 the persistent
allocation signal, and the uplink radio resource (PUCCH) is determined
based on both of the information. [0127]          In the above-described
example, the resource block number is notified by the above-described
first information on 20 the uplink radio resource (PUCCH), while the
identification information in one resource block is notified by the
above-described second information on the uplink radio resource
(PUCCH). Instead, the identification information in one resource block
may be notified by the above-described first 25 information on the uplink
radio resource (PUCCH), while the resource block number may be notified
by the above-described 
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radio resource (PUCCH) divided by any other methods may be 

notified as the first information on the uplink radio resource 

(PUCCH), while the rest of the information may be notified as 

the second information on the uplink radio resource (PUCCH). 

[0129] 5 

 Here, the identification information in one resource 

block is, for example, the amount of cyclic shift in the 

multiplexing of CAZAC sequence cyclic shift or the orthogonal 

cover number in the block spreading. 

[0130] 10 

 Meanwhile, a plurality of identification numbers for 

identifying resources other than those described above may be 

defined, and a part of the plurality of identification numbers 

may be notified by the above-described first information on the 

uplink radio resource (PUCCH), while the rest of the plurality 15 

of identification numbers may be notified by the 

above-described first second information on the uplink radio 

resource (PUCCH). 

[0131] 

 Although eight radio resources are defined in each 20 

resource block in the above-described example, a similar method 

of determining the uplink radio resource (PUCCH) is applicable 

when more or less than eight radio resources are defined. 

[0132] 

 Meanwhile, although two resource blocks are defined in 25 

the above-described example, it is also possible to define a 

single resource block or three or more resource blocks. 

[0133] 

 Meanwhile, in the above-described example, the uplink 

second information on the uplink radio resource (PUCCH). [0128] 34 radio
resource (PUCCH) divided by any other methods may be notified as the
first information on the uplink radio resource (PUCCH), while the rest of
the information may be notified as the second information on the uplink
radio resource (PUCCH). 5[0129]          Here, the identification information
in one resource block is, for example, the amount of cyclic shift in the
multiplexing of CAZAC sequence cyclic shift or the orthogonal cover
number in the block spreading. 10[0130]          Meanwhile, a plurality of
identification numbers for identifying resources other than those described
above may be defined, and a part of the plurality of identification numbers
may be notified by the above-described first information on the 15 uplink
radio resource (PUCCH), while the rest of the plurality of identification
numbers may be notified by the above-described first second information
on the uplink radio resource (PUCCH). [0131] 20Although eight radio
resources are defined in each resource block in the above-described
example, a similar method of determining the uplink radio resource
(PUCCH) is applicable when more or less than eight radio resources are
defined. [0132] 25Meanwhile, although two resource blocks are defined in
the above-described example, it is also possible to define a single
resource block or three or more resource blocks. [0133] 35 
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radio resource (PUCCH) is determined based on the first 

information on the uplink radio resource (PUCCH) notified by 

the persistent information and the second information on the 

uplink radio resource (PUCCH) notified by the persistent 

allocation signal.  Instead, it is possible to apply a 5 

configuration in which the first information on the uplink radio 

resource (PUCCH) is not notified by the persistent information 

and the second information on the uplink radio resource (PUCCH) 

is notified by the PDCCH.  In this configuration, the uplink 

radio resource (PUCCH) may be determined only by the second 10 

information on the uplink radio resource (PUCCH). 

[0134] 

 In this case, there is a disadvantage that the number 

of bits for the information on the uplink radio resource (PUCCH) 

is increased, while there is an advantage that the uplink radio 15 

resource (PUCCH) can be set up more flexibly. 

[0135] 

 In the above-described example, for example, the second 

information may be at lease one of information such as a resource 

block number #1 and information such as an identification number 20 

#5. 

[0136] 

 Specifically, the identification number used when the 

plurality of acknowledgment information are multiplexed within 

one resource block or the resource block number of the PUCCH 25 

may be notified by the PDCCH. 

[0137] 

 Incidentally, the second information on the uplink 

radio resource (PUCCH) is defined as a part of information 

radio resource (PUCCH) is determined based on the first information on
the uplink radio resource (PUCCH) notified by the persistent information
and the second information on the uplink radio resource (PUCCH) notified
by the persistent 5 allocation signal. Instead, it is possible to apply a
configuration in which the first information on the uplink radio resource
(PUCCH) is not notified by the persistent information and the second
information on the uplink radio resource (PUCCH) is notified by the
PDCCH. In this configuration, the uplink 10 radio resource (PUCCH) may
be determined only by the second information on the uplink radio resource
(PUCCH). [0134]          In this case, there is a disadvantage that the
number of bits for the information on the uplink radio resource (PUCCH)
15 is increased, while there is an advantage that the uplink radio resource
(PUCCH) can be set up more flexibly. [0135]          In the above-described
example, for example, the second information may be at lease one of
information such as a resource 20 block number 111 and information such
as an identification number 415. [0136]          Specifically, the identification
number used when the plurality of acknowledgment information are
multiplexed within 25 one resource block or the resource block number of
the PUCCH may be notified by the PDCCH. [0137] Incidentally, the
second information on the uplink  



36 
 
                                                          

 

elements to be notified by a persistent allocation signal 

(persistent allocation signal). 

[0138] 

 Here, for example, when a signal format of the persistent 

allocation signal is the same as a signal format of the dynamic 5 

allocation signal in the dynamic scheduling, bits of the power 

control command used for transmission power control in the 

dynamic allocation signal may be used as the second information 

on the uplink radio resource (PUCCH). 

[0139] 10 

 In the persistent scheduling, there is only a little 

significance to notify the power control command used for 

transmission power control.  Accordingly, the bits of the 

command used for the transmission power control can be used as 

the second information on the uplink radio resource (PUCCH). 15 

[0140] 

 Alternatively, when the signal format of the persistent 

allocation signal is the same as the signal format of the dynamic 

allocation signal in the dynamic scheduling, bits designating 

the “redundancy version” in the dynamic allocation signal may 20 

be used as the second information on the uplink radio resource 

(PUCCH). 

[0141] 

 In the persistent scheduling, there is only a little 

significance to notify the bits for designating the redundancy 25 

version.  Accordingly, the bits for designating the redundancy 

version of the transmission power control command used for the 

transmission power control can be used as the second information 

on the uplink radio resource (PUCCH). 

36 elements to be notified by a persistent allocation signal (persistent
allocation signal). [0138] Here, for example, when a signal format of the
persistent 5 allocation signal is the same as a signal format of the dynamic
allocation signal in the dynamic scheduling, bits of the power control
command used for transmission power control in the dynamic allocation
signal may be used as the second information on the uplink radio
resource (PUCCH). 10[0139]          In the persistent scheduling, there is
only a little significance to notify the power control command used for
transmission power control. Accordingly, the bits of the command used for
the transmission power control can be used as 15 the second information
on the uplink radio resource (PUCCH). [0140]          Alternatively, when
the signal format of the persistent allocation signal is the same as the
signal format of the dynamic allocation signal in the dynamic scheduling,
bits designating 20 the "redundancy version" in the dynamic allocation
signal may be used as the second information on the uplink radio
resource (PUCCH). [0141] In the persistent scheduling, there is only a
little 25 significance to notify the bits for designating the redundancy
version. Accordingly, the bits for designating the redundancy version of
the transmission power control command used for the transmission power
control can be used as the second information on the uplink radio
resource (PUCCH). 37 [0142] 
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[0142] 

 In this case, the redundancy version is set to a 

predetermined redundancy version. 

[0143] 

 Alternatively, when the signal format of the persistent 5 

allocation signal is the same as the signal format of the dynamic 

allocation signal in the dynamic scheduling, bits designating 

the “MCS (Modulation and Coding Scheme)” in the dynamic 

allocation signal may be used as the second information on the 

uplink radio resource (PUCCH). 10 

[0144] 

 Since the number of bits for designating such MCS in 

the persistent scheduling is smaller compared with the dynamic 

scheduling, a part or all of such bits for designating the MCS 

may be used as the second information on the uplink radio 15 

resource (PUCCH). 

[0145] 

 Alternatively, when the signal format of the persistent 

allocation signal is the same as the signal format of the dynamic 

allocation signal in the dynamic scheduling, a bit of a “new 20 

data indicator” in the dynamic allocation signal may be used 

as the second information on the uplink radio resource (PUCCH). 

[0146] 

 Alternatively, when the signal format of the persistent 

allocation signal is the same as the signal format of the dynamic 25 

allocation signal in the dynamic scheduling, a part or all of 

bits for designating the “RB assignment” in the dynamic 

allocation signal may be used as the second information on the 

uplink radio resource (PUCCH). 

In this case, the redundancy version is set to a predetermined redundancy
version. [0143] 5Alternatively, when the signal format of the persistent
allocation signal is the same as the signal format of the dynamic allocation
signal in the dynamic scheduling, bits designating the "MCS (Modulation
and Coding Scheme)" in the dynamic allocation signal may be used as the
second information on the 10 uplink radio resource (PUCCH). [0144]
Since the number of bits for designating such MCS in the persistent
scheduling is smaller compared with the dynamic scheduling, a part or all
of such bits for designating the MCS 15 may be used as the second
information on the uplink radio resource (PUCCH). [0145]
Alternatively, when the signal format of the persistent allocation signal is
the same as the signal format of the dynamic 20 allocation signal in the
dynamic scheduling, a bit of a "new data indicator" in the dynamic
allocation signal may be used as the second information on the uplink
radio resource (PUCCH) . [0146] Alternatively, when the signal format of
the persistent 25 allocation signal is the same as the signal format of the
dynamic allocation signal in the dynamic scheduling, a part or all of bits for
designating the "RB assignment" in the dynamic allocation signal may be
used as the second information on the uplink radio resource (PUCCH). 38
[0147] 
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[0147] 

 Since the number of bits for designating such RB 

assignment in the persistent scheduling is smaller compared 

with the dynamic scheduling, a part or all of such bits for 

designating the RB assignment may be used as the second 5 

information on the uplink radio resource (PUCCH). 

[0148] 

 Instead, when the signal format of the persistent 

allocation signal is to the same as the signal format of the 

dynamic allocation signal in the dynamic scheduling, at least 10 

any one of the bit of the power control command, the bit for 

designating the “redundancy version”, the bits for designating 

the “MCS”, the bits of the “new data indicator”, and the bits 

for designating the “RB assignment” can be used as the second 

information on the uplink radio resource (PUCCH). 15 

[0149] 

 In this case, since the resource can be designated based 

on a plurality of information elements in the PDCCH, it is 

possible to perform a resource allocation of the PUCCH (uplink 

radio resource) more flexibly. 20 

[0150] 

 If the first information on the uplink radio resource 

(PUCCH) is not notified by the persistent information and only 

the second information on the uplink radio resource (PUCCH) is 

notified by the PDCCH, the bits of the power control command, 25 

the bits for designating the “redundancy version”, the bits for 

designating the “MCS”, the bits of the “new data indicator”, 

and the bits for designating the “RB assignment” may be used 

as the signal for notifying the information on the uplink radio 

Since the number of bits for designating such RB assignment in the
persistent scheduling is smaller compared with the dynamic scheduling, a
part or all of such bits for 5 designating the RB assignment may be used
as the second information on the uplink radio resource (PUCCH). [0148]
Instead, when the signal format of the persistent allocation signal is to the
same as the signal format of the 10 dynamic allocation signal in the
dynamic scheduling, at least any one of the bit of the power control
command, the bit for designating the "redundancy version", the bits for
designating the "MCS", the bits of the "new data indicator", and the bits for
designating the "RB assignment" can be used as the second 15
information on the uplink radio resource (PUCCH). [0149]          In this
case, since the resource can be designated based on a plurality of
information elements in the PDCCH, it is possible to perform a resource
allocation of the PUCCH (uplink 20 radio resource) more flexibly. [0150] If
the first information on the uplink radio resource (PUCCH) is not notified
by the persistent information and only the second information on the
uplink radio resource (PUCCH) is 25 notified by the PDCCH, the bits of
the power control command, the bits for designating the "redundancy
version", the bits for designating the "MCS", the bits of the "new data
indicator", 
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resource (PUCCH). 

[0151] 

 Here, the information on the uplink radio resource 

(PUCCH) is the identification number used when the plurality 

of acknowledgment information are multiplexed within one 5 

resource block or the resource block number of the PUCCH, for 

example. 

[0152] 

 As described previously, identification as to whether 

the received PDCCH is the persistent allocation signal 10 

(persistent allocation signal) or the dynamic allocation signal 

is performed based on RNTI or the like which is set in the PDCCH. 

[0153] 

 In other words, the mobile station UE regards the PDCCH 

as the dynamic allocation signal when the CRC on the RNTI of 15 

the dynamic scheduling is “OK”, and regards the PDCCH as the 

persistent allocation signal (persistent allocation signal) 

when the CRC on the RNTI of the persistent scheduling is “OK”. 

[0154] 

 Then, when regarding the PDCCH as the persistent 20 

allocation signal (persistent allocation signal), the mobile 

station UE performs a reception of the signal while regarding 

that any of the bits of the power control command, the bits for 

designating the “redundancy version”, the bits for designating 

the “MCS”, the bits of the “new data indicator”, and the bits 25 

for designating the “RB assignment” is used as the second 

information on the uplink radio resource (PUCCH). 

[0155] 

 Note that, a timing when the acknowledgement 

and the bits for designating the "RB assignment" may be used as the
signal for notifying the information on the uplink radio 39 resource
(PUCCH). [0151]          Here, the information on the uplink radio resource
(PUCCH) is the identification number used when the plurality 5 of
acknowledgment information are multiplexed within one resource block or
the resource block number of the PUCCH, for example. [0152]               As
described previously, identification as to whether 10 the received PDCCH
is the persistent allocation signal (persistent allocation signal) or the
dynamic allocation signal is performed based on RNTI or the like which is
set in the PDCCH. [0153] In other words, the mobile station UE regards
the PDCCH 15 as the dynamic allocation signal when the CRC on the
RNTI of the dynamic scheduling is "OK", and regards the PDCCH as the
persistent allocation signal (persistent allocation signal) when the CRC on
the RNTI of the persistent scheduling is "OK". [0154] 20Then, when
regarding the PDCCH as the persistent 
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information (ACK/NACK) for the downlink data received is 

transmitted via the uplink radio resource (PUCCH) is a timing 

uniquely determined based on the reception timing of the 

downlink radio resource (PDSCH) and the fixedly defined time 

offset, as described above. 5 

[0156] 

 Furthermore, in the example described above, although 

the acknowledgement information (ACK/NACK) for the PDSCH 

(downlink data) is transmitted by the PUCCH, the 

acknowledgement information for the downlink data may be 10 

transmitted by being multiplexed with PUSCH when a physical 

uplink shared channel for transmitting uplink data is 

transmitted in a sub-frame in which the acknowledgment 

information (ACK/NACK) is transmitted. 

[0157] 15 

 Alternatively, when the physical uplink shared channel 

for transmitting uplink data is allocated in the sub-frame in 

which the acknowledgement information (ACK/NACK) is 

transmitted, the acknowledgement information for such downlink 

data may be transmitted as partial information within the PUSCH. 20 

[0158] 

 On the other hand, the radio base station eNB according 

to the present invention is configured to notify, to the mobile 

station UE, the first cycle and the information on the uplink 

radio resource (PUCCH).  25 

[0159] 

 Description of such information on the uplink radio 

resource (PUCCH) is omitted, as it is the same as the description 

given for the mobile station UE. 

allocation signal (persistent allocation signal), the mobile station UE
performs a reception of the signal while regarding that any of the bits of
the power control command, the bits for designating the "redundancy
version", the bits for designating 25 the "MCS", the bits of the "new data
indicator", and the bits for designating the "RB assignment" is used as the
second information on the uplink radio resource (PUCCH). [0155] 40
information (ACK/NACK) for the downlink data received is transmitted via
the uplink radio resource (PUCCH) is a timing uniquely determined based
on the reception timing of the downlink radio resource (PDSCH) and the
fixedly defined time 5 offset, as described above. [0156]
Furthermore, in the example described above, although the
acknowledgement information (ACK/NACK) for the PDSCH (downlink
data) is transmitted by the PUCCH, the 10 acknowledgement information
for the downlink data may be transmitted by being multiplexed with
PUSCH when a physical uplink shared channel for transmitting uplink data
is transmitted in a sub-frame in which the acknowledgment information
(ACK/NACK) is transmitted. 15[0157]          Alternatively, when the
physical uplink shared channel for transmitting uplink data is allocated in
the sub-frame in which the acknowledgement information (ACK/NACK) is
transmitted, the acknowledgement information for such downlink 20 data
may be transmitted as partial information within the PUSCH [0158]
On the other hand, the radio base station eNB according to the present
invention is configured to notify, to the mobile station UE, the first cycle
and the information on the uplink 25 radio resource (PUCCH). [0159] 
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[0160] 

 As shown in FIG. 4, the radio base station eNB includes 

a persistent information transmitter unit 21, a persistent 

allocation signal transmitter unit 22, a downlink data 

transmitter unit 23 and an ACK/NACK transmitter receiver unit 5 

24. 

[0161] 

 The persistent information transmitter unit 21 is 

configured to transmit, to the mobile station UE, the persistent 

information (persistent communication information) containing 10 

the first cycle and the first information on the uplink radio 

resource (PUCCH). 

[0162] 

 Specifically, the persistent information transmitter 

unit 21 is configured to notify, to the mobile station UE, the 15 

above-described persistent information by using an RRC message. 

[0163] 

 Description of the first information on the uplink radio 

resource (PUCCH) is omitted, as it is the same as the description 

given for the mobile station UE.  Meanwhile, such first 20 

information on the uplink radio resource (PUCCH) is given to 

the ACK/NACK receiver unit 24. 

[0164] 

 The persistent allocation signal transmitter unit 22 

is configured to transmit, to the mobile station UE, a 25 

persistent allocation signal. 

[0165] 

 Specifically, the persistent allocation signal 

transmitter unit 22 is configured to transmit, to the mobile 

Description of such information on the uplink radio resource (PUCCH) is
omitted, as it is the same as the description given for the mobile station
UE. 41 [0160]          As shown in FIG. 4, the radio base station eNB
includes a persistent information transmitter unit 21, a persistent allocation
signal transmitter unit 22, a downlink data 5 transmitter unit 23 and an
ACK/NACK transmitter receiver unit 24. [0161]          The persistent
information transmitter unit 21 is configured to transmit, to the mobile
station UE , the persistent 10 information (persistent communication
information) containing the first cycle and the first information on the uplink
radio resource (PUCCH). [0162]               Specifically, the persistent
information transmitter 15 unit 21 is configured to notify, to the mobile
station UE, the above-de s cribed per s stent information by using an RRC
me s s age . [0163]          Description of the first information on the uplink
radio resource (PUCCH) is omitted, as it is the same as the description 20
given for the mobile station UE. Meanwhile, such first information on the
uplink radio resource (PUCCH) is given to the ACK/NACK receiver unit
24. [0164] 
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station UE, the PDCCH instructing a persistent allocation of 

the PDSCH (downlink radio resource) for the “persistent 

scheduling”, as a persistent allocation signal. 

[0166] 

 Note that, such a persistent allocation signal contains 5 

the information to instruct a persistent allocation of the PDSCH 

(downlink radio resource) for the “persistent scheduling”, and 

additionally contains second information on the uplink radio 

resource (PUCCH) to make notification of the resource block 

number of the PUCCH (uplink radio resource) and the 10 

identification number used when a plurality of acknowledgement 

information are multiplexed within one resource block. 

[0167] 

 Here, as described previously, it is also possible to 

execute processing in which the information on the uplink radio 15 

resource (PUCCH) is not notified by the persistent information 

and the second information on the uplink radio resource (PUCCH) 

is notified by the PDCCH. 

[0168] 

 The second information on the uplink radio resource 20 

(PUCCH) is supplied to the ACK/NACK receiver unit 24. 

[0169] 

 Note that, the persistent allocation signal transmitter 

unit 22 may be configured to determine contents of the 

above-described second information on the uplink radio resource 25 

(PUCCH) in such a manner that the radio resource of the 

acknowledgement information for the downlink data does not 

contend with radio resources of the acknowledgement information 

transmitted from other mobile stations. 

The persistent allocation signal transmitter unit 22 25 is configured to
transmit, to the mobile station UE, a persistent allocation signal. [0165]
Specifically,the persistent allocation signal  42 station UE, the PDCCH
instructing a persistent allocation of the PDSCH (downlink radio resource)
for the "persistent scheduling", as a persistent allocation signal. [0166]
5Note that, such a persistent allocation signal contains the information to
instruct a persistent allocation of the PDSCH (downlink radio resource) for
the "persistent scheduling", and additionally contains second information
on the uplink radio resource (PUCCH) to make notification of the resource
block 10 number of the PUCCH (uplink radio resource) and the
identification number used when a plurality of acknowledgement
information are multiplexed within one resource block. [0167] Here, as
described previously, it is also possible to 15 execute processing in which
the information on the uplink radio resource (PUCCH) is not notified by the
persistent information and the second information on the uplink radio
resource (PUCCH) is notified by the PDCCH. [0168] 20The second
information on the uplink radio resource (PUCCH) is supplied to the
ACK/NACK receiver unit 24. [0169] 
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[0170] 

 By using FIG. 5, one example of a method for determining 

the contents of the second information on the uplink radio 

resource (PUCCH) in such a manner that the radio resource of 

the acknowledgement information for the downlink data does not 5 

contend with the radio resources of the acknowledgement 

information transmitted from the other mobile stations. 

[0171] 

 In FIG. 5, two resource blocks are defined as the uplink 

radio resource (PUCCH), and #0 and #1 are defined as resource 10 

block numbers thereof.  Meanwhile, eight radio resources are 

defined in each resource block, and #0, #1, #2, …, #7 are defined 

as identification numbers thereof. 

[0172] 

 Here, an assumption is made that the resource block 15 

number #1 is notified by the persistent information as the first 

information on the uplink radio resource (PUCCH). 

[0173] 

 Meanwhile, at a transmission timing of this 

acknowledgment information, the radio resources corresponding 20 

to the identification numbers #2, #3, and #4 in the resource 

block number #1 have already been used by a mobile station UE#A, 

a mobile station UE#B, and a mobile station UE#C, respectively. 

[0174] 

 In this case, when the uplink radio resource (PUCCH) 25 

to be transmitted from the mobile station UE by using the second 

information on the uplink radio resource (PUCCH) contend with 

the uplink radio resources (PUCCH) to be transmitted from the 

mobile stations UE#A, UE#B, and UE#C, transmission 

Note that, thepersistentallocationsignaltransmitter unit 22 may be
configured to determine contents of the 25
above-describedsecondinformationontheuplinkradioresource (PUCCH) in
such a manner that the radio resource of the acknowledgement
information for the downlink data does not
contendwithradioresourcesoftheacknowledgementinformation transmitted
from other mobile stations.  43 [0170]          By using FIG. 5, one example
of a method for determining the contents of the second information on the
uplink radio resource (PUCCH) in such a manner that the radio resource
of 5 the acknowledgement information for the downlink data does not
contend with the radio resources of the acknowledgement information
transmitted from the other mobile stations. [0171] In FIG. 5, two resource
blocks are defined as the uplink 10 radio resource (PUCCH), and #0 and
#1 are defined as resource block numbers thereof. Meanwhile, eight radio
resources are defined in each resource block, and #0, #1, #2" #7 are
defined as identification numbers thereof. [0172] 15Here, an assumption
is made that the resource block number #1 is notified by the persistent
information as the first information on the uplink radio resource (PUCCH).
[0173] Meanwhile,at a transmission timing of this 
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characteristics of the uplink radio resources (PUCCH) of the 

contending mobile stations UE and the mobile station UE will 

be significantly deteriorated. 

[0175] 

 Accordingly, in order to avoid the above-described 5 

contention, the persistent allocation signal transmitter unit 

22 determines, for example, to set the identification number 

of the uplink radio resource (PUCCH) of the mobile station UE 

to #5 by use of the second information on the uplink radio 

resource (PUCCH).  Here, the determination to set the 10 

identification number to #5 is merely an example and it is also 

possible to set the identification number to #6 or #1 as long 

as no contention occurs. 

[0176] 

 Alternatively, when the processing in which “the first 15 

information on the uplink radio resource (PUCCH) is not notified 

by the persistent information and only the second information 

on the uplink radio resource (PUCCH) is notified by the PDCCH” 

is performed as described above, the persistent allocation 

signal transmitter unit 22 may determine to notify the “resource 20 

block number #1” and the “identification number #5” as the 

information on the uplink radio resource in order to avoid the 

above-mentioned contention. 

[0177] 

 Here, it is also possible to notify, for example, the 25 

identification number #0 or #1 or the resource block #0 instead 

of the “identification #5” as long as no contention occurs. 

[0178] 

 The downlink data transmitter unit 23 is configured to 

20 acknowledgment information, the radio resources corresponding to the
identification numbers #2, #3, and #4 in the resource block number #1
have already been used by a mobile station UE#A, a mobile station UE#B,
and a mobile station UE#C, respectively. [0174] 25In this case, when the
uplink radio resource (PUCCH) to be transmitted from the mobile station
UE by using the second information on the uplink radio resource (PUCCH)
contend with the uplink radio resources (PUCCH) to be transmitted from
the mobile stations UE#A, UE#B, and UE#C, transmission  44
characteristics of the uplink radio resources (PUCCH) of the contending
mobile stations UE and the mobile station UE will be significantly
deteriorated. [0175] 5Accordingly, in order to avoid the above-described
contention, the persistent allocation signal transmitter unit 22 determines,
for example, to set the identification number of the uplink radio resource
(PUCCH) of the mobile station UE to #5 by use of the second information
on the uplink radio 10 resource (PUCCH). Here, the determination to set
the identification number to #5 is merely an example and it is also possible
to set the identification number to #6 or #1 as long as no contention
occurs. [0176] 15Alternatively, when the processing in which "the first
information on the uplink radio resource (PUCCH) is not notified by the
persistent information and only the second information on the uplink radio
resource (PUCCH) is notified by the PDCCH" is performed as described
above, the persistent allocation 20 signal transmitter unit 22 may
determine to notify the "resource block number #1" and the "identification
number #5" as the information on the uplink radio resource in order to
avoid the above-mentioned contention. [0177] 
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transmit downlink data transmitted via the PDSCH (downlink 

radio resource) allocated by the PDCCH. 

[0179] 

 Specifically, the downlink data transmitter unit 23 is 

configured to, when the above-described persistent allocation 5 

signal (persistent allocation signal) is transmitted by the 

persistent allocation signal transmitter unit 22, determine a 

sub-frame in which such PDCCH has been transmitted as the 

above-described first allocation starting time, and to start 

a transmission of the downlink data via the PDSCH (downlink 10 

radio resource) for the “persistent scheduling” persistently 

in the above-described first cycle, at the first allocation 

starting time. 

[0180] 

 The ACK/NACK receiver unit 24 is configured to receive, 15 

from the persistent information transmitter unit 21, the first 

information on the uplink radio resource (PUCCH) notified by 

the persistent information. 

[0181] 

 Moreover, the ACK/NACK receiver unit 24 receives, from 20 

the persistent allocation signal transmitter unit 22, the 

second information on the uplink radio resource (PUCCH) 

notified by the persistent allocation signal. 

[0182] 

 The ACK/NACK receiver unit 24 is configured to determine 25 

the uplink radio resource (PUCCH) on the basis of the first 

information on the uplink radio resource (PUCCH) notified by 

the persistent information and the second information on the 

uplink radio resource (PUCCH) notified by the persistent 

25Here, it is also possible to notify, for example, the identification number
#0 or #1 or the resource block #0 instead of the "identification #5" as long
as no contention occurs. [0178] 45 transmit downlink data transmitted via
the PDSCH (downlink radio resource) allocated by the PDCCH. [0179]
Specifically, the downlink data transmitter unit 23 is 5 configured to, when
the above-described persistent allocation signal (persistent allocation
signal) is transmitted by the persistent allocation signal transmitter unit 22,
determine a sub-frame in which such PDCCH has been transmitted as the
above-described first allocation starting time, and to start 10 a
transmission of the downlink data via the PDSCH (downlink radio
resource) for the "persistent scheduling" persistently in the
above-described first cycle, at the first allocation starting time. [0180]
15The ACK/NACK receiver unit 24 is configured to receive, from the
persistent information transmitter unit 21, the first information on the uplink
radio resource (PUCCH) notified by the persistent information. [0181]
20Moreover, the ACK/NACK receiver unit 24 receives, from the persistent
allocation signal transmitter unit 22, the second information on the uplink
radio resource (PUCCH) notified by the persistent allocation signal. [0182]
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allocation signal, and to receive the acknowledgment 

information (ACK/NACK) for the transmitted downlink data via 

the uplink radio resource (PUCCH). 

[0183] 

 Here, a method of determining the uplink radio resource 5 

(PUCCH) on the basis of the first information on the uplink radio 

resource (PUCCH) notified by the persistent information and the 

second information on the uplink radio resource (PUCCH) 

notified by the persistent allocation signal is the same as the 

description in the mobile station UE and will therefore be 10 

omitted. 

[0184] 

(Operations of Mobile Communication System according to First 

Embodiment of Present Invention) 

 Operations of the mobile communication system according 15 

to the first embodiment of the present invention will be 

described with reference to FIG. 6. 

[0185] 

 As shown in FIG. 6, in step S101, the mobile station 

UE receives, from the radio base station eNB, the persistent 20 

information including the above-described first cycle and the 

first information on the uplink radio resource (PUCCH) through 

an RRC message or the like.  Then, the mobile station UE acquires 

the first information on the uplink radio resource (PUCCH). 

[0186] 25 

 In step S102, the mobile station UE receives the 

persistent allocation signal (persistent allocation signal) 

transmitted from the radio base station eNB via the PDCCH.  Then, 

the mobile station UE acquires the second information on the 

25The ACK/NACK receiver unit 24 is configured to determine the uplink
radio resource (PUCCH) on the basis of the first information on the uplink
radio resource (PUCCH) notified by the persistent information and the
second information on the uplink radio resource (PUCCH) notified by the
persistent 46 allocation signal, and to receive the acknowledgment
information (ACK/NACK) for the transmitted downlink data via the uplink
radio resource (PUCCH). [0183] 5Here, a method of determining the
uplink radio resource  (PUCCH) on the basis of the first information on the
uplink radio resource (PUCCH) notified by the persistent information and
the second information on the uplink radio resource (PUCCH) notified by
the persistent allocation signal is the same as the 10 description in the
mobile station UE and will therefore be omitted. [0184]  (Operations of
Mobile Communication System according to First Embodiment of Present
Invention) 15Operations of the mobile communication system according to
the first embodiment of the present invention will be described with
reference to FIG. 6. [0185] As shown in FIG. 6, in step S101, the mobile
station 20 UE receives, from the radio base station eNB, the persistent
information including the above-described first cycle and the first
information on the uplink radio resource (PUCCH) through an RRC
message or the like. Then, the mobile station UE acquires the first
information on the uplink radio resource (PUCCH). 
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uplink radio resource (PUCCH) included in the persistent 

allocation signal. 

[0187] 

 In step S102, the mobile station UE determines a 

reception timing of the persistent allocation signal as the 5 

first allocation starting time. 

[0188] 

 In step S103, the mobile station UE determines the uplink 

radio resource (PUCCH) on the basis of the first information 

on the uplink radio resource (PUCCH) and the second information 10 

on the uplink radio resource (PUCCH). 

[0189] 

 Here, for example, the first information on the uplink 

radio resource (PUCCH) may be the resource block number of the 

PUCCH, while the second information on the uplink radio resource 15 

(PUCCH) may be the orthogonal cover sequence number in the block 

spreading or the identification number designating the amount 

of cyclic shift in the CAZAC sequence. 

[0190] 

 A method of determining the uplink radio resource 20 

(PUCCH) on the basis of the first information on the uplink radio 

resource (PUCCH) and the second information on the uplink radio 

resource (PUCCH) is similar to the above-described method of 

determining the uplink radio resource (PUCCH) which has already 

been described in conjunction with the above-described ACK/NACK 25 

transmitter unit 14 of the mobile station UE. 

[0191] 

 Here, when the processing in which “the first 

information on the uplink radio resource (PUCCH) is not notified 

25[0186]          In step S102, the mobile station UE receives the persistent
allocation signal (persistent allocation signal) transmitted from the radio
base station eNB via the PDCCH. Then, the mobile station UE acquires
the second information on the 47 uplink radio resource (PUCCH) included
in the persistent allocation signal. [0187]            In step S102, the mobile
station UE determines a 5 reception timing of the persistent allocation
signal as the first allocation starting time. [0188]          In step S103, the
mobile station UE determines the uplink radio resource (PUCCH) on the
basis of the first information 10 on the uplink radio resource (PUCCH)
andthesecondinformation on the uplink radio resource (PUCCH). [0189]
Here, for example, the first information on the uplink radio resource
(PUCCH) may be the resource block number of the 15 PUCCH, while the
second information on the uplink radio resource (PUCCH) maybe the
orthogonal cover sequence number in the block spreading or the
identification number designating the amount of cyclic shift in the CAZAC
sequence. [0190] 20A method of determining the uplink radio resource
(PUCCH) on the basis of the first information on the uplink radio resource
(PUCCH) and the second information on the uplink radio resource
(PUCCH) is similar to the above-described method of determining the
uplink radio resource (PUCCH) which has already 
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by the persistent information and only the second information 

on the uplink radio resource (PUCCH) is notified by the PDCCH” 

is performed as described above, the uplink radio resource 

(PUCCH) is determined in step S103 on the basis of the second 

information on the uplink radio resource (PUCCH) mapped in the 5 

PDCCH. 

[0192] 

 In step S104, the mobile station UE receives the downlink 

data via the PDSCH (downlink radio resource) for the “persistent 

scheduling” designated by the persistent allocation signal at 10 

a reception timing of the “persistent scheduling” calculated 

from the first allocation starting time and the first cycle. 

[0193] 

 In step S105, the mobile station UE transmits the 

acknowledgement information (ACK/NACK) for the downlink data 15 

received in step S104 via the uplink radio resource (PUCCH) 

determined in step S103. 

[0194] 

 Then, the mobile station UE receives downlink data via 

the PDSCH (downlink radio resource) persistently allocated in 20 

the first cycle (step S104), and transmits the acknowledgement 

information (ACK/NACK) for the downlink data via the PUCCH 

(uplink radio resource) (step S105). 

[0195] 

 Referring to FIG. 7, operations of the radio base station 25 

according to the first embodiment of the present invention is 

described.  

[0196] 

 As shown in FIG. 7, in step S201, the radio base station 

25 been described in conjunction with the above-described ACK/NACK
transmitter unit 14 of the mobile station UE. [0191] Here, when the
processing in which "the first  48 by the persistent information and only the
second information on the uplink radio resource (PUCCH) is notified by
the PDCCH" is performed as described above, the uplink radio resource
(PUCCH) is determined in step S103 on the basis of the second 5
information on the uplink radio resource (PUCCH) mapped in the PDCCH.
[0192]          In step S104, the mobile station UE receives the downlink
data via the PDSCH (downlink radio resource) for the "persistent 10
scheduling" designated by the persistent allocation signal at a reception
timing of the "persistent scheduling" calculated from the first allocation
starting time and the first cycle. [0193] In step S105, the mobile station UE
transmits the 15 acknowledgement information (ACK/NACK) for the
downlink data received in step S104 via the uplink radio resource
(PUCCH) determined in step S103. [0194] Then, the mobile station UE
receives downlink data via 20 the PDSCH (downlink radio resource)
persistently allocated in the first cycle (step S104), and transmits the
acknowledgement information (ACK/NACK) for the downlink data via the
PUCCH (uplink radio resource) (step S105). 
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eNB transmits, to the mobile station UE, the persistent 

information including the above described first cycle and the 

first information on the uplink radio resource (PUCCH) through 

an RRC message or the like. 

[0197] 5 

 In step S202, the radio base station eNB determines to 

transmit, to the mobile station UE, the persistent allocation 

signal (persistent allocation signal) to be transmitted via the 

PDCCH. 

[0198] 10 

 In step S203, the radio base station eNB determines the 

second information on the uplink radio resource (PUCCH) to be 

included in the persistent allocation signal (persistent 

allocation signal) so as to avoid contention with the uplink 

radio resources (PUCCH) of other mobile stations UE. 15 

[0199] 

 Here, for example, the first information on the uplink 

radio resource (PUCCH) may be the resource block number of the 

PUCCH, while the second information on the uplink radio resource 

(PUCCH) may the orthogonal cover sequence number in the block 20 

spreading or the identification number designating the amount 

of cyclic shift in the CAZAC sequence. 

[0200] 

(Operation and Effect of Mobile Communication System according 

to First Embodiment of Present invention) 25 

 According to the mobile communication system of the 

first embodiment of the present invention, when the timing to 

allocate the downlink radio resource (PDSCH) is changed, it is 

possible to allocate the uplink radio resource (PUCCH) in a way 

[0195] 25Referring to FIG. 7, operations of the radio base station
according to the first embodiment of the present invention is described.
[0196]  49 eNB transmits, to the mobile station UE, the persistent
information including the above described first cycle and the first
information on the uplink radio resource (PUCCH) through an RRC
message or the like. 5[0197]          In step 5202, the radio base station
eNB determines to transmit, to the mobile station UE, the persistent
allocation signal (persistent allocation signal) to be transmitted via the
PDCCH. 10[0198]          In step 5203, the radio base station eNB
determines the second information on the uplink radio resource (PUCCH)
to be included in the persistent allocation signal (persistent allocation
signal) so as to avoid contention with the uplink 15 radio resources
(PUCCH) of other mobile stations UE. [0199]          Here, for example, the
first information on the uplink radio resource (PUCCH) may be the
resource block number of the PUCCH, while the second information on
the uplink radio resource 20 (PUCCH) may the orthogonal cover
sequence number in the block spreading or the identification number
designating the amount of cyclic shift in the CAZAC sequence. [0200] 
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that the uplink radio resource (PUCCH) does not contend with 

the uplink radio resources (PUCCH) of ohter mobile stations UE.  

Therefore, it is possible to flexibly set up a time point to 

allocate the downlink radio resource (PDSCH) in the “persistent 

scheduling” and thereby to improve radio utilization 5 

efficiency. 

[0201] 

(Modification) 

 Note that operation of the above described mobile 

station UE and the radio base station eNB may be implemented 10 

by means of hardware, a software module executed by a processor, 

or a combination of both. 

[0202] 

 The software module may be provided in any type of 

storage medium such as an RAM (Random Access Memory), a flash 15 

memory, a ROM (Read Only Memory), an EPROM (Erasable 

Programmable ROM), an EEPROM (Electronically Erasable and 

Programmable ROM), a register, a hard disk, a removable disk, 

or a CD-ROM. 

[0203] 20 

 The storage medium is connected to the processor so that 

the processor can read and write information from and to the 

storage medium.  Also, the storage medium may be integrated into 

the processor.  Also, the storage medium and the processor may 

be provided in an ASIC.  The ASIC may be provided in the mobile 25 

station UE and the radio base station eNB.  Also, the storage 

medium and the processor may be provided in the mobile station 

UE and the radio base station eNB as a discrete component. 

[0204] 

(Operation and Effect of Mobile Communication System. according 25 to
First Embodiment of Present invention)          According to the mobile
communication system of the first embodiment of the present invention,
when the timing to allocate the downlink radio resource (PDSCH) is
changed, it is possible to allocate the uplink radio resource (PUCCH) in a
way  50 that the uplink radio resource (PUCCH) does not contend with the
uplink radio resources (PUCCH) of ohter mobile stations UE. Therefore, it
is possible to flexibly set up a time point to allocate the downlink radio
resource (PDSCH) in the "persistent 5 scheduling" and thereby to improve
radio utilization efficiency. [0201] (Modification) Note that operation of the
above described mobile 10 station UE and the radio base station eNB
may be implemented by means of hardware, a software module executed
by a processor, or a combination of both. [0202] The software module
may be provided in any type of 15 storage medium such as an RAM
(Random Access Memory), a flash memory, a ROM (Read Only Memory),
an EPROM (Erasable Programmable ROM), an EEPROM (Electronically
Erasable and Programmable ROM), a register, a hard disk, a removable
disk, or a CD-ROM. 20[0203]          The storage medium is connected to
the processor so that the processor can read and write information from
and to the storage medium. Also, the storage medium may be integrated
into the processor. Also, the storage medium and the processor may 
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 Hereinabove, the present invention has been described 

in detail using the above embodiment; however, it is apparent 

to those skilled in the art that the present invention is not 

limited to the embodiment described herein.  Modifications and 

variations of the present invention can be made without 5 

departing from the spirit and scope of the present invention 

defined by the description of the scope of claims.  Thus, what 

is described herein is for illustrative purpose, and has no 

intention whatsoever to limit the present invention. 

25 be provided in an ASIC. The ASIC may be provided in the mobile
station UE and the radio base station eNB. Also, the storage medium and
the processor may be provided in the mobile station UE and the radio
base station eNB as a discrete component. [0204]  51          Hereinabove,
the present invention has been described in detail using the above
embodiment; however, it is apparent to those skilled in the art that the
present invention is not limited to the embodiment described herein.
Modifications and 5 variations of the present invention can be made
without departing from the spirit and scope of the present invention
defined by the description of the scope of claims. Thus, what is described
herein is for illustrative purpose, and has no intention whatsoever to limit
the present invention.  52 CLAIMS [1]A radio resource selecting method of
semi-persistently selecting a radio resource to be allocated to an uplink 5
acknowledgement signal indicating a reception state of a persistently
allocated downlink signal from a plurality of radio resources defined by
frequencies and codes, the radio resource selecting method comprising
the steps of:              (A) selecting candidates for an allocation radio 10
resource to be allocated to the uplink acknowledgement signal from the
plurality of radio resources;           (B) notifying candidate information on
the selected candidates for the allocation radio resource; and              (C)
selecting a single allocation radio resource from 15 the plurality of
candidates for the allocation radio resource indicated in the candidate
information notified in the step (B). [2]The radio resource selecting method
according to claim 
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CLAIMS 

 

[1] A radio resource selecting method of semi-persistently 

selecting a radio resource to be allocated to an uplink 

acknowledgement signal indicating a reception state of a 5 

persistently allocated downlink signal from a plurality of 

radio resources defined by frequencies and codes, the radio 

resource selecting method comprising the steps of: 

 (A) selecting candidates for an allocation radio 

resource to be allocated to the uplink acknowledgement signal 10 

from the plurality of radio resources; 

 (B) notifying candidate information on the selected 

candidates for the allocation radio resource; and 

 (C) selecting a single allocation radio resource from 

the plurality of candidates for the allocation radio resource 15 

indicated in the candidate information notified in the step (B). 

 

[2] The radio resource selecting method according to claim 

1, wherein 

 in the step (C), an unused allocation radio resource 20 

is selected from the plurality of candidates for the allocation 

radio resource. 

 

[3] The radio resource selecting method according to claim 

1, further comprising the step of: 25 

 (D) notifying designation information on a single 

allocation radio resource among the plurality of candidates for 

the allocation radio resource, wherein  

 in the step (C), the single allocation radio resource 

1, wherein 20in the step (C), an unused allocation radio resource is
selected from the plurality of candidates for the allocation radio resource.
[3]The radio resource selecting method according to claim 25 1, further
comprising the step of:          (D) notifying designation information on a
single allocation radio resource among the plurality of candidates for the
allocation radio resource, wherein in the step (C), the single allocation
radio resource  53 related to the designation information notified in the
step (D) is selected from the plurality of candidates f or the allocation radio
resource indicated in the candidate information notified in the step (B) . 5
[4]A radio base station configured to semi-persistently select a radio
resource to be allocated to an uplink acknowledgement signal indicating a
reception state of a persistently allocated downlink signal from a plurality
of 
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related to the designation information notified in the step (D) 

is selected from the plurality of candidates for the allocation 

radio resource indicated in the candidate information notified 

in the step (B). 

 5 

[4] A radio base station configured to semi-persistently 

select a radio resource to be allocated to an uplink 

acknowledgement signal indicating a reception state of a 

persistently allocated downlink signal from a plurality of 

radio resources defined by frequencies and codes, the radio base 10 

station comprising: 

 a candidate selector unit configured to select 

candidates for an allocation radio resource to be allocated to 

the uplink acknowledgement signal from the plurality of radio 

resources; and 15 

 a candidate notification unit configured to notify 

candidate information on the selected candidates for the 

allocation radio resource. 

 

[5] The radio base station according to claim 4, further 20 

comprising: 

 a selector unit configured to select a single allocation 

radio resource from the plurality of candidates for the 

allocation radio resource; and 

 a designation information notification unit configured 25 

to notify designation information on the selected single 

allocation radio resource. 

 

[6] A mobile station used in a mobile communication system 

10 radio resources defined by frequencies and codes, the radio base
station comprising:          a candidate selector unit configured to select
candidates for an allocation radio resource to be allocated to the uplink
acknowledgement signal from the plurality of radio 15 resources; and
a candidate notification unit configured to notify candidate information on
the selected candidates for the allocation radio resource. 20[5]The radio
base station according to claim 4, further comprising:          a selector unit
configured to select a single allocation radio resource from the plurality of
candidates for the allocation radio resource; and 25a designation
information notification unit configured to notify designation information on
the selected single allocation radio resource.  54 in which a radio base
station semi-persistently selects a radio resource to be allocated to an
uplink acknowledgement signal indicating a reception state of a
persistently allocated downlink signal from a plurality of radio resources
defined by 5 frequencies and codes, the mobile station comprising:          a
candidate information receiver unit configured to receive candidate
information on candidates for allocation radio resource from the radio
base station; and a radio resource selector unit configured to select a 
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in which a radio base station semi-persistently selects a radio 

resource to be allocated to an uplink acknowledgement signal 

indicating a reception state of a persistently allocated 

downlink signal from a plurality of radio resources defined by 

frequencies and codes, the mobile station comprising: 5 

 a candidate information receiver unit configured to 

receive candidate information on candidates for allocation 

radio resource from the radio base station; and 

 a radio resource selector unit configured to select a 

single allocation radio resource from the plurality of 10 

candidates for the allocation radio resource indicated in the 

received candidate information. 

 

[7] The mobile station according to claim 6, wherein 

 the radio resource selector unit is configured to select 15 

an unused allocation radio resource from the plurality of 

candidates for the allocation radio resource. 

 

[8] The mobile station according to claim 6, further 

comprising: 20 

 a designation information receiver unit configured to 

receive designation information on the single allocation radio 

resource among the plurality of candidates for the allocation 

radio resource, wherein 

 the radio resource selector unit is configured to select 25 

the single allocation radio resource notified in the 

designation information from the plurality of candidates for 

the allocation radio resource. 

10 single allocation radio resource from the plurality of candidates for the
allocation radio resource indicated in the received candidate information.
[7] The mobile station according to claim 6, wherein 15the radio resource
selector unit is configured to select an unused allocation radio resource
from the plurality of candidates for the allocation radio resource.       [8]
The mobile station according to claim 6, further 20 comprising:          a
designation information receiver unit configured to receive designation
information on the single allocation radio resource among the plurality of
candidates for the allocation radio resource, wherein 25the radio resource
selector unit is configured to select the single allocation radio resource
notified in the designation information from the plurality of candidates for
the allocation radio resource. 




