-1 - DESCRIPTION USER EQUIPMENT TERMINAL, BASE STATION,
AND UPLINK CONTROL CHANNEL CONFIGURATION METHOD
TECHNICAL FIELD The present invention relates to a user
equipment terminal, a base station, and-anluplink control channel
configuration method. 10 BACKGROUND ART As a
next-generation communication system of the W-CDMA (WIdeband Code
Division Multiple Access) system gilgbr HSEARA (High Speed Downlink
75 Packet Access) system, an LTE (Long Term Evolution) system has

been studied by 3GPP (3fli Generation Partnership Project). In the LTE
systomt S R PUFACh kR S Ao S A ABNEroA B 4PL 1K

Division MultipleCRSCERS)LhdSHAEEStudiOd kdl Ib¢) RB BpPhe dviio Tiilink
gommunications (see 3GPP TR 25.814 (V7.0.0), "Physical Layer Aspects

for E¥%|(\fﬁﬂl PFT A"F‘]lér[feDZO%’ for example). Erg. 1 shows an

example configuration of uplink communication channels In LTE. As

shown In 25 Erg. 11{}e f5&F¢haInd RVGENEdPThid pladigsqliend, user
bloclexy Thpriegtietariiscialk also ishsreedstbaasiapresoarsd Eock, phiohk

Is a @HHRFEIUEHESEd N 2688FINg FreafFod hadEegdpmain Is divided

to transmission units referred to as 30 subframes. The subframe Is
urther divided Into two slots. As the uplink communication
charRis<GRAPNK é¥aked channel (PUSCH: Physical Uplink Shared
Channel) and uplinksoatrolecktngels évrariol BI35(RUIQCHBCRIyScRl System
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uplink SEREEhCNADng FOIHE! RILM ALY AUCH TN d Downlink
15 Packet Access) system, an LTE (Long Term Evolution)
system has been studied by 3GPP (3" Generation
Partnership Project). 1In the LTE system, a single
carrier scheme (SC-FDMA: Single-Carrier Frequency
Division Multiple Access) has been studied to be
20 applied to uplink communications (see 3GPP TR 25.814
(V7.0.0), “Physical Layer Aspects for Evolved UTRA”,
June 2006, for example).

Fig. 1 shows an example configuration of

uplink communication channels in LTE. As shown 1in

25 Fig. 1, the system band is divided into plural
frequency blocks. The frequency block is also
referred to as a resource block, which is a minimum
unit used 1In assignhing a band. The time domailn is
divided into transmission units referred to as

30 subframes. The subframe is further divided into two
slots.

As the uplink communication channels, an
uplink shared channel (PUSCH: Physical Uplink Shared
Channel) and uplink control channels A and B

35 (PUCCHs: Physical Uplink Control Channels) are used.
User data are transmitted on the uplink shared
channel. Control information, such as channel



- 2 - quality information (CQI: Channel Quality Indicator) used for AMC
(Adaptive Modulation and Coding), acknowledge information (ACK/NACK)
in response to a downlink shared channel, scheduling request information
for requesting a base station to perform-scBeduling when user data are
generated in a user equipment terminal, or the like, is transmitted on the
uplink control channels A and B. It should be noted that the uplink control
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muItiPIe'xeg wg%éh'e zplink control channel. As a result, processing 35 of
1éhe up(l)lnk Shared channel may be complicated.

DISCLOSURE OF INVENTION
[PROBLEM(S) TO BE SOLVED BY THE INVENTION]
As described above, channel quality
information (CQIl), acknowledge information
20 (ACK/NACK), and scheduling request information are
multiplexed into the uplink control channel.
Control information transmitted on the uplink
control channel increases with the increase in the
amount of traffic. As a result, control information
25 may not be transmitted in a single frequency block.
In this case, radio resources may be wasted, unless
the uplink control channel and the uplink shared
channel are efficiently assigned 1In the system band.
Furthermore, radio resources reserved for
30 the uplink shared channel may not be efficiently
used, unless channel quality information (CQl),
acknowledge information (ACK/NACK), and scheduling
request information are efficiently multiplexed into
the uplink control channel. As a result, processing
35 of the uplink shared channel may be complicated.
In order to solve at least one of these
problems, it is a general object of the present



In order to solve at least one of these problems, it is a general object of

the present - 3 - invention to efficiently multiplex control information into

the uplink control channel and to efficiently use radio resources. [MEANS
FOR SOLVING THE PROBLEM(S)] — 3 I one aspect of the present
invention, there is provided a user equipment terminal for transmitting an
uplink control channel to a base station according to a single carrier
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15 a control information multiplexing unit
configured to assign the first control information
to a First radio resource positioned at an end of a
system band and assign second control information,
which iIs transmitted with a radio resource dedicated

20 to the user equipment terminal, to a predetermined
position in a second radio resource adjacent to the
first radio resource, to multiplex the first control
information and the second control information into
the uplink control channel.

25 In another aspect of the present invention,
there i1s provided a base station for receiving an
uplink control channel from a user equipment
terminal according to a single carrier scheme,
including:

30 a First control channel information
generating unit configured to determine assignment
of the uplink control channel, such that a reception
determination result, which iIs generated as first
control information in response to data transmitted

35 to the user equipment terminal according to
scheduling, is assigned to a first radio resource
positioned at an end of a system band; and



scheduling, is assigned to a first radio resource positioned at an end of a
system band; and -4 - a second control channel information
generating unit configured to determine assignment of the uplink control
channel, such that second control informatforr; which is transmitted with a
radio resource dedicated to the user equipment terminal, is assigned to a
second radio resource adjacent to the first radio resource. In
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single carrier scheme, including the steps of:
determining, by the base station,

15 assignment of the uplink control channel, such that
a reception determination result, which iIs generated
as first control information In response to data
transmitted to the user equipment terminal according
to scheduling, is assigned to a first radio resource

20 positioned at an end of a system band;

determining, by the base station,
assignment of the uplink control channel, such that
second control information, which is transmitted
with a radio resource dedicated to the user

25 equipment terminal, i1s assigned to a second radio
resource adjacent to the first radio resource;

determining, by the user equipment
terminal, reception of data, which are transmitted
from the base station according to scheduling, and

30 generate a reception determination result as the
first control information; and

assigning, by the user equipment terminal,
the first control information to the first radio
resource and assigning the second control

35 1nformation to a predetermined position in the
second radio resource, to multiplex the first
control information and the second control



30 generate a reception determination result as the first control
information; and assigning, by the user equipment terminal, the first
control information to the first radio resource and assigning the second
control 35 information to a predetermined Position in the second radio
resource, to multiplex the first control information and the second control
information into the uplink control channel. [ADVANTAGEOUS EFFECT
OF TFFMENTENlinto tASCOISINENR atotreberimenteiibg present
invention, it is poss’% [ u nirel inform & rluiq
uplink control chan e%a{ﬁmgségﬁz%ﬁy%ﬁgéﬁo?gsoﬁ%ej %E BW]
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configuration of uplink communication channels in accordance with an
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with §R £a1RRSNIOMN of HeoPreRetidN\@ikioBontrol channel in
accordance with an embodiment of the present

15 invention.

Fig. 3 shows an example configuration of
uplink communication channels in accordance with an
embodiment of the present invention.

Fig. 4 shows a conceptual diagram

20 illustrating a multiplexing scheme of acknowledge
information In a code domain.

Fig. 5 shows a conceptual diagram
illustrating a multiplexing scheme of control
information into an uplink control channel in

25 accordance with an embodiment of the present
invention.

Fig. 6 shows a block diagram of a user
equipment terminal in accordance with an embodiment
of the present invention.

30 Fig. 7 shows a block diagram of a base
station 1n accordance with an embodiment of the
present invention.

Fig. 8 shows a flowchart of an uplink
control information transmission method in

35 accordance with an embodiment of the present
invention.



30Fig. 7 shows a block diagram of a base station in accordance with an
embodiment of the present invention. Fig. 8 shows a flowchart of
an uplink control information transmission method in 35 accordance with
an embodiment of the present invention- -8 “DETAILED DESCRIPTION
OF THE PREFERRED EMBODIMENTS [DESCRIPTION OF
NOTATIONS] 10user equipment terminal 101 control information
gengsgting mgébtmrpﬂ:mi@ maypn WE%FF*@@F% RRIE QEO\'@HB‘@ZD(;I;ME‘WF@
receiving unit a n é? j] ing unit

control information i@g&%ﬁﬁgﬁiﬁog 5q(§lorﬁrﬁo mﬁr_ tion receiving unit

207 user-dedicated€bntrot SInrRAMIGREREN EeReEAA] unit
209 user-common &&xitrol chartiad hfanmfaionaeneratigpgneitd6by unit

sontrol channel infargwatiog SH4HIIXITG ¥BiFmation multiplexing unit
105 downlink data receiving unit
20 base station
201 control channel assigning unit
203 control information separating unit
10 205 control information receiving unit

207 user-dedicated control channel
information generating unit

209 user-common control channel
information generating unit
15 211 control channel information
multiplexing unit

[BEST MODE OF CARRYING OUT THE INVENTION]

With reference to the accompanying
drawings, a description is given below with regard
20 to embodiments of the present invention.

<Example configuration of uplink
communication channels>

With reference to Figs. 2 and 3, a
configuration of uplink communication channels is
25 described below. Fig. 2 shows a conceptual diagram
illustrating a multiplexing scheme of control
information into an uplink control channel in
accordance with an embodiment of the present
invention. Fig. 3 shows an example configuration of
30 the uplink communication channels.

Control information multiplexed into the
uplink control channel includes channel quality
information (CQIl), acknowledge information
(ACK/NACK), scheduling request information, and
35 acknowledge information in response to data
transmitted according to persistent scheduling. In
a broad sense, the channel quality information



[BEST MODE OF CARRYING OUT THE INVENTION] With reference to
the accompanying drawings, a description is given below with regard
20 to embodiments of the present invention. <Example
configuration of uplink communication chafnel s> With reference
to Figs. 2 and 3, a configuration of uplink communication channels is 25
described below. Fig. 2 shows a conceptual diagram illustrating a
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shared by users. In other words, once a radio
resource for downlink data is determined, a radio
resource for acknowledge information (ACK/NACK) in
20 response to the downlink data is uniquely determined.
Accordingly, the base station need not reserve a
radio resource dedicated to the user. The base
station may merely determine a predetermined amount
of the radio resources shared by users i1In advance.
25 When the base station receives acknowledge
information with the radio resources shared by users,
the base station can uniquely determine iIn response
to which downlink data the acknowledge information
IS transmitted.
30 On the other hand, channel quality
information (CQI) and scheduling request information
have no relationship with the downlink control
channel. Thus, the base station needs to dedicate
(dedicatedly assign) a radio resource to the user by
35 means of upper layer signaling, for example, and
report the position of the radio resource to the
user equipment terminal by means of upper layer



20 response to the downlink data is uniquely determined. Accordingly, the
base station need not reserve a radio resource dedicated to the user. The
base station may merely determine a predetermined amount of the radio
resources shared by users in advance. 258Vhen the base station receives
acknowledge information with the radio resources shared by users, the
base station can uniquely determine in response to which downlink data
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based on the amount of downlink data, the radlo
20 resources may be statically assigned in advance
based on the amount of information which can be
transmitted in downlink. Then, radio resources for
other control channels (channel quality information,
scheduling request information, and acknowledge
25 information in response to data transmitted
according to persistent scheduling) are assigned
adjacent to the radio resources for acknowledge
information. This assignment allows for efficient
use of radio resources for the uplink control
30 channel and facilitates processing of the uplink
control channel i1In the base station.

In addition, an upper limit may be set for
the amount of radio resources for the uplink control
channel. For example, the base station performs

35 scheduling of downlink data, such that the amount of
radio resources for the uplink control channel does
not exceed the upper limit. Setting the upper limit



scheduling request information, and acknowledge 25 information in
response to data transmitted according to persistent scheduling) are
assigned adjacent to the radio resources for acknowledge information.
This assignment allows for efficient use of Padio resources for the uplink
control 30 channel and facilitates processing of the uplink control channe
in the base station. In addition, an upper limit may be set for the
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assignegrsfia ¢trlinksheredesianppb yViRgity blocks A and B
positioned one at each end of the system band. In
this case, frequency blocks C and D adjacent to the

20 frequency blocks A and B are assigned to the uplink
control channel. In this manner, frequency blocks
are assigned to the uplink control channel beginning
from the end of the system band, and consequently
continuous frequency blocks at the central portion

25 can be assigned to the uplink shared channel. When
one piece of user data is assigned to continuous
frequency blocks, overhead can be reduced. In this
manner, assigning the uplink control channel at the
end of the system band allows for efficient use of

30 radio resources.

It should be noted that setting the upper
limit for the amount of radio resources for the
uplink control channel corresponds to setting an
upper limit for the number of frequency blocks used

35 for the uplink control channel.

The configuration of the uplink control

channel as shown in Figs. 2 and 3 allows for



one piece of user data is assigned to continuous frequency blocks,
overhead can be reduced. In this manner, assigning the uplink control
channel at the end of the system band allows for efficient use of 30radio
resources. It should be noted thatléetting the upper limit for the
amount of radio resources for the uplink control channel corresponds to
setting an upper limit for the number of frequency blocks used 35 for the
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multiplexing controlintdimeé&die inem ttee dpdink tgstrol4hanakel%s, destribed
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base station and transmitted to the user equipment terminarlincludes an
inde®fl&@¥ne-to-one relationship with the radio resource number of the
downlink control chasnéle$o mldiaeabckrowledgennfol@edten
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13ix) dndexseai befGis shown in Fig. 4, the user equipment
terminal can multiplex the acknowledge information

in the code domain. Specifically, assuming that the
acknowledge information is expressed in the form of
a CAZAC sequence, a predetermined number of codes

20 can be orthogonalized using a single CAZAC sequence
by block-spreading the CAZAC sequence. For example,
when the phase rotation of 120 degrees is provided,
three codes can be orthogonalized using the single
CAZAC sequence. In addition, a predetermined number

25 (for example, six) of codes can be further
orthogonalized using the single CAZAC sequence by
cyclic-shifting the CAZAC sequence. In this manner,
the use of the CAZAC sequence allows plural items of
acknowledge information to be multiplexed in a

30 single frequency block.

As described with reference to Fig. 2,
after acknowledge information is assigned to
(multiplexed into) the uplink control channel,
control information that requires a radio resource

35 to be dedicated to a user is assigned to the
remaining radio resources in the uplink control
channel. As shown in Fig. 5, the control



orthogonalized using the single CAZAC sequence by cyclic-shifting the
CAZAC sequence. In this manner, the use of the CAZAC sequence allows
plural items of acknowledge information to be multiplexed in a 30single
frequency block. As described With reference to Fig. 2, after
acknowledge information is assigned to (multiplexed into) the uplink

control channel, control information that requires a radio resource 35 to be
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5 here is an available radio resource for the
acknowledge information. In this case, other types
of control information (control information that
requires a radio resource to be dedicated to a user)
may be assigned to this available radio resource.

20 <Configuration of a user equipment

terminal>

With reference to Fig. 6, a configuration
of a user equipment terminal 10 in accordance with
an embodiment of the present iInvention i1s described
25 Dbelow.

The user equipment terminal 10 includes a
control information generating unit 101, a control
information multiplexing unit 103, and a downlink
data receiving unit 105.

30 The control information generating unit
101 generates control information to be transmitted
with a radio resource dedicated to the user. For
example, the control information generating unit 101
generates channel quality information (including

35 quality information for MIMO transmission),
scheduling request information, and acknowledge
information In response to data transmitted
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25below. The user equipment terminal 10 includes a control
information generating unit 101, a control information multiplexing unit
103, and a downlink data receiving unit 105. 30The control information
generating unit 101 generates control infolAation to be transmitted with a
radio resource dedicated to the user. For example, the control information
generating unit 101 generates channel quality information (including 35
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to the acknowledge information,’the control infdrmation’is assigned to_the
PositldhfJebRiEl Yy (ACK/NACK) is assigned to the position

corresponding to the radio resource number of
downlink data. Then, the control information
multiplexing unit 103 assigns to i1ts adjacent radio
resources control information to be transmitted with
O the radio resource dedicated to the user. Within
the radio resources adjacent to the radio resources
assigned to the acknowledge information, the control
information is assigned to the position specified by
means of upper layer signaling from the base station.
5 In this manner, the control information multiplexing
unit 103 multiplexes acknowledge information
(ACK/NACK) and other types of control information
into the uplink control channel. When the amount of
information in the uplink control channel exceeds
0O the amount of information which can be transmitted
in a single frequency block, frequency blocks are
used beginning from the end of the system band. The
control information multiplexed into the uplink
control channel i1s transmitted to the base station.
5 While the user equipment terminal 10 is
described with separate components for i1llustrating
the embodiment of the present invention, the



means of upper layer signaling from the base station. 25 In this manner,

the control information multiplexing unit 103 multiplexes acknowledge
information (ACK/NACK) and other types of control information into the

uplink control channel. When the amount &Binformation in the uplink

control channel exceeds 30 the amount of information which can be

transmitted in a single frequency block, frequency blocks are used
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information generating unit 207, a user-common
control channel i1nformation generating unit 209, and

15 a control channel information multiplexing unit 211.

The control channel assigning unit 201

determines radio resources for control information
to be assigned to the uplink control channel. Radio
resources for receiving from the user equipment

20 terminal acknowledge information in response to
downlink data scheduled in the base station are
positioned at the end of the uplink control channel.
The amount of the radio resources for acknowledge
information may be limited to a predetermined amount.

25 In addition, radio resources for channel quality
information, scheduling request information, and
acknowledge information in response to data
transmitted according to persistent scheduling are
assigned adjacent to the radio resources for the

30 acknowledge information. Assignment information
indicating where control information is actually
positioned in these radio resources iIs reported to
the user equipment terminal 10 by means of upper
layer signaling, via the user-dedicated control

35 channel iInformation generating unit 207 and the
control channel information multiplexing unit 211,
as described below.



The control channel assigning unit 201 determines radio resources for
control information to be assigned to the uplink control channel. Radio
resources for receiving from the user equipment 20 terminal acknowledge
information in response to downlink data seheduled in the base station are
positioned at the end of the uplink control channel. The amount of the
radio resources for acknowledge information may be limited to a
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The user-dedicated control channel

20 information generating unit 207 generates control
channel 1nformation to report to the user equipment
terminal the assignment information of the radio
resource dedicated to the user by means of upper
layer signaling.

25 The user-common control channel
information generating unit 209 generates control
channel information to report to the user equipment
terminal radio resources to be used for receiving
from the user equipment terminal acknowledge

30 information in response to downlink data according
to scheduling. 1t should be noted that the radio
resources are shared by users.

The control channel information
multiplexing unit 211 multiplexes the control

35 channel iInformation generated by the user-dedicated
control channel information generating unit 207 and
the control channel information generated by the



20 information generating unit 207 generates control channel information
to report to the user equipment terminal the assignment information of the
radio resource dedicated to the user by means of upper layer signaling.
25The user-common control channel inforkfation generating unit 209
generates control channel information to report to the user equipment
terminal radio resources to be used for receiving from the user equipment
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<Uplink control information transmission
method>

With reference to Fig. 8, an uplink

20 control information transmission method is described
below.

First, the base station (Node B) 20
determines assignment of radio resources in the
uplink control channel (step S101). Specifically,

25 the base station 20 reserves radio resources
positioned at the end of the system band for
acknowledge information, and also reserves radio
resources adjacent to the radio resources for other
types of control information (CQI or the like). In

30 this step, information is determined as to which
radio resource is used by the user equipment
terminal 10 in the uplink control channel, and then
transmitted to the user equipment terminal (UE) 10
as uplink control channel assignment information

35 (step S103).

When downlink data are generated in the
base station 20 (step S105), the base station 20



method> With reference to Fig. 8, an uplink 20 control information
transmission method is described below. First, the base station (Node B)
20 determines assignment of radio resources in the uplink control channel
(step S101). Specifically, 25 the base statfh 20 reserves radio resources
positioned at the end of the system band for acknowledge information,
and also reserves radio resources adjacent to the radio resources for
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eqUigMEBrmation (step S113). The user equipment

terminal 10 transmits the acknowledge i1nformation

15 and other types of control information (CQl or the
like) to the base station 20 on the uplink control
channel (step S115).

The base station 20 separates the types of

control information from the uplink control channels

20 received from the user equipment terminals 10 and
performs retransmission or scheduling according to
the control information (step S117).

As described above, according to an

embodiment of the present invention, i1t i1s possible

25 to efficiently multiplex control information into
the uplink control channel and to efficiently use
radio resources. While the preferred embodiments of
the present invention have been described, the
present invention is not limited to these

30 embodiments. Rather, the present invention can be
changed or modified within the scope of the appended
claims. For example, the present invention iIs not
limited to the mobile communication system according
to LTE, but may be applied to any mobile

35 communication system in which an uplink control
channel is transmitted according to a single-carrier
scheme.




terminal 10 transmits the acknowledge information 15 and other types of
control information (CQI or the like) to the base station 20 on the uplink
control channel (step S115). The base station 20 separates the
types of control information from the uptinik €ontrol channels 20 received
from the user equipment terminals 10 and performs retransmission or
scheduling according to the control information (step S117). As

described above, agpqreingrie P RITIAHAENEYING BEEPBHNKARPRsit the
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inverttioa isntilireitetbiotthade 8 ewibbdimertss. Ratkeam thenwesgarated
HIVEHOPGA) R chasped en arodified within the scope of the appended
claims. For example, the present invention is not limited to the mobile
communication system according to JUTE, but may be applied to any
mobile 35 communication system in which an uplink control channel is
transmitted according to a single-carrier scheme. -7_7 - This
international application claims the benefit of the priority dates of

Japanese Patent Application No. 2007-211596 filed on August 14, 2007,
the entire content of which is herein incorporated hereby by reference. -

18 - CLAIMS 1. A user equipment terminal for transmitting an
uplink control channel to a base station according to a single carrier
scheme, comprising: 10a reception determining unit configured to
determine reception of data, which are transmitted from the base station
according to scheduling, and generate a reception determination result as
first control information; and



15a control information multiplexing unit configured to assign the first
control information to a first radio resource positioned at an end of a
system band and assign second control information, which is transmitted
with a radio resource dedicated 20 to the &Serequipment terminal, to a
predetermined position in a second radio resource adjacent to the first
radio resource, to multiplex the first control information and the second
control information into the uplink congrelchyagnel. 25 2. The
user equipment terminal as claimed 30in Claim 1, wherein: the
control information multiplexing unit assigns the uplink control channel to a
first frequency block positioned at the end of the system band, and then
assigns the uplink control channel to 35 a second frequency block which
s adjacent to the first frequency block in a frequency domain 3.
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15 a control information multiplexing unit
configured to assign the first control information
to a First radio resource positioned at an end of a
system band and assign second control information,
which is transmitted with a radio resource dedicated
20 to the user equipment terminal, to a predetermined
position in a second radio resource adjacent to the
first radio resource, to multiplex the first control
information and the second control information into
the uplink control channel.
25

2. The user equipment terminal as claimed
30 in Claim 1, wherein:
the control information multiplexing unit
assigns the uplink control channel to a first
frequency block positioned at the end of the system
band, and then assigns the uplink control channel to
35 a second frequency block which 1s adjacent to the
first frequency block 1n a frequency domain.



30channel quality information; scheduling request information; and
a reception determination result in response to data transmitted according

to persistent scheduling. - 20 - 6. A base station for receiving an
uplink control channel from a user equipmE®t terminal according to a
single carrier scheme, comprising: a first control channel

information generating unit configured to determine assignment of the

uplink control channel, such that a reception determination result, which is
generated as first control information in response to data transmitted 10 to
the user equipment terminal according to scheduling, is assigned to a first
radio resource positioned at an end of a system band; and a

second control chaBnellihferrston genergirgnuihitteonfign@ll tas claimed
detefping pssignmeniyhe pktpg uplink control channel, such that second
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control information to the second frequency block.

15

4. The user equipment terminal as claimed
in Claim 1, wherein:
the amount of radio resources in the
20 uplink control channel has a predetermined upper
limit.

25
5. The user equipment terminal as claimed
in Claim 1, wherein:
the second control information includes at
least one of
30 channel quality information;
scheduling request information; and
a reception determination result in
response to data transmitted according to persistent
scheduling.
35



as first control information in response to data transmitted to the user
equipment terminal according to scheduling, is assigned to a first radio
resource 35 positioned at an end of a system band; determining,
by the base station, assignment of the apl#fk control channel, such that -
21 - second control information, which is transmitted with a radio resource
dedicated to the user equipment terminal, is assigned to a second radio
resource adjacent to the first radio resource; determining, by the
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etermining unit configured'to determine 3 A
scheduling, 1s assigned to a first radio resource
positioned at an end of a system band; and
a second control channel information
generating unit configured to determine assignment
15 of the uplink control channel, such that second
control information, which is transmitted with a
radio resource dedicated to the user equipment
terminal, 1s assigned to a second radio resource
adjacent to the first radio resource.

20

7. An uplink control channel configuration

25 method of configuring an uplink control channel
which is transmitted from a user equipment terminal
to a base station according to a single carrier
scheme, comprising the steps of:

determining, by the base station,

30 assignment of the uplink control channel, such that
a reception determination result, which 1s generated
as Tirst control information In response to data
transmitted to the user equipment terminal according
to scheduling, is assigned to a first radio resource

35 positioned at an end of a system band;

determining, by the base station,
assignment of the uplink control channel, such that



10 reception of data, which are transmitted from the base station
according to scheduling, and generate a reception determination result as
first control information; and a control information multiplexing unit
configured to assign the first control 15infétmation to a first radio resource
positioned at an end of a system band and assign second control
information, which is transmitted with a radio resource dedicated to the
user SEHMMENE SHEVAL [P rRAYPABEIBMed\POPERN ik frerishiptiecd)
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infor on and the second contro rmanonnﬂ e uplink contro
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contnod sloanmnee 28 dgafapndtichomethed filigete Yadio resource;

5 determining, by the user equipment
terminal, reception of data, which are transmitted
from the base station according to scheduling, and
generate a reception determination result as the
first control information; and

10 assigning, by the user equipment terminal,

the first control information to the first radio

resource and assigning the second control
information to a predetermined position in the
second radio resource, to multiplex the first

15 control information and the second control

information into the uplink control channel.



