-1 - DESCRIPTION USER EQUIPMENT TERMINAL, BASE STATION,
AND UPLINK CONTROL CHANNEL CONFIGURATION METHOD 5
TECHNICAL FIELD The present invention relates to a user equipment
terminal, a base station, and an uplink cortrot channel configuration
method. 10 BACKGROUND ART As a next-generation communication
system of the W-CDMA (Wideband Code Division Multiple Access)
system and the HSDPA (High Speggdd2ewminkdg Packet Access)
system, an LTE (Long Term Evolution) system has been studied by
3GPP (3rd Generation Partnershi Projec'% In the LTE system, a single
carrier Y& QSERNA: JRGMINAer r‘é%'ée%ﬁbl\% on M{RipE L INK
Access) has bedrOdtuiet t&HARDEppla tol GiIRA TN MEdEIODs (see
3GPP TR 25.814 (V7.0.0), "Physical Layer Aspects for Evolved UTRA",

JuneT%H%I i%fg]aﬁﬁkjbﬁg' 1 shows an example configuration of uplink

communication sSin LTE. As shown in 25 Fig. 1, the system band

is divided into plural iBqRERSIdckENYREFAQTeIs biddkss BRoa user
referespLitopasean iesbearceibiedk, whidbas @ rsibaturanynituskdan up l ink
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eferred to as 30 subframes. The subframe is further divided into two

Slots. As the uplink communication channels, an uplink shared channe
(PU@@QK&W U‘bﬁﬂ_k Shared Channel) and uplink control channels A
and B 35 (PUCCHsiP g sicakiiplgs@ardabi Qhanoelsiusreastdon system

of the W-CDMA (Wideband Code Division Multiple
Access) system and the HSDPA (High Speed 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 assigning 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



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 toa 4lownlink shared channel,
scheduling request 5 information for requesting a base station to perform
scheduling when user data are generated in a user equipment terminal,
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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



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, itis a
general object of the present - 3 invention3o efficiently multiplex control
information into the uplink control channel and to efficiently use radio
resources. [MEANS FOR SOLVING THE PROBLEM(S)] 5 In one aspect
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control information; and
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



30 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 35 to the useftequipment terminal according
to scheduling, is assigned to a first radio resource positioned at an end of
a system band; and - 4 a second control channel information generating
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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



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 ternfnal, 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
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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.



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 in accordance with an embBdiment 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
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1aphm<comnmnmaga%cm%gﬁ§?ol 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



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 emodiment of the present
invention. Fig. 3 shows an example configuration of 30 the uplink
communication channels. Control information multiplexed into the uplink
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5 downlink control channel. Thus, the acknowledge
information (ACK/NACK) can use radio resources
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 in 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



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. 25 When the base station receiv8s acknowledge information
with the radio resources shared by users, the base station can uniquely
determine in response to which downlink data the acknowledge
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he system band, as sﬁown in Fig. 2, when these
types of control information are multiplexed into
the uplink control channel. Since the amount of
acknowledge information (ACK/NACK) i1s determined
based on the amount of downlink data, the radio

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 1In 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



acknowledge information (ACK/NACK) is determined based on the
amount of downlink data, the radio 20 resources may be statically
assigned in advance based on the amount of information which can be
transmitted in downlink. Then, radio resouRes for other control channels
(channel quality information, scheduling request information, and
acknowledge 25 information in response to data transmitted according to
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15 transmission from the user equipment terminals. For
this reason, all the control information may not be
transmitted with the frequency 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. 1In 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



15 transmission from the user equipment terminals. For this reason, all
the control information may not be transmitted with the frequency blocks
A and B positioned one at each end of the system band. In this case,
frequency blocks C and D adjacent to the 2@ frequency blocks A and B
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multiplex acknowledge information corresponding to

15 indexes #1-#9 as 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



an index in a one-to-one relationship with the radio resource number of

the downlink control channel. To multiplex acknowledge information
corresponding to 15 indexes #1-#9 as shown in Fig. 4, the user equipment
terminal can multiplex the acknowledge-irddrnmation 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
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request information, and acknowledge information in response to data

15  there 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



transmitted according to persistent scheduling are 10 identified by means
of upper layer signaling, these types of information may be multiplexed in
any order. When no downlink data are scheduled in the base station, the
corresponding acknowledge information istRottransmitted. In other words,
15 there is an available radio resource for the acknowledge information.
In this case, other types of control information (control information that

requies 8 Fedif EEBIr %@\@t%%@wﬁrhgﬂay be assigned to
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accotttirg tasdhedukep Wicestheakid acnge dueckstiotdy esvaived, thiee
dowrjipk€laia IRERYYINY Within the radio resources positioned
at the end of the system band, the acknowledge
15 information (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
20 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.
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 of
information in the uplink control channel exceeds
30 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 is transmitted to the base station.
35 While the user equipment terminal 10 is
described with separate components for i1llustrating
the embodiment of the present invention, the



unit 105 generates acknowledgement (ACK). When the data have an

error, the downlink data receiving unit 105 generates negative
acknowledgement (NACK). The control information multiplexing unit 10

103 assigns acknowledge information (AGKINACK) generated by the
downlink data receiving unit 105 to the radio resources positioned at the

end of the system band. Within the radio resources positioned at the end
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13oftviare Ol RAtiveianne | |nformat|on multlp exing 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 iIn 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.



one of these components may be embodied in plural pieces of hardware
or software. 5 <Configuration of a base station> With reference to Fig. 7, a
configuration of a base station 20 in accordance with the present
invention is described below. The base-stdtflorr20 includes a control 10
channel assigning unit 201, a control information separating unit 203, a
control information receiving unit 205, a user-dedicated control channel
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15 For example the acknowledge information 1is

used for data retransmission, and the channel
quality information and the scheduling request
information are used for scheduling.

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



- 14 The control information separating unit 203 separates control
information based on the assignment information from the control channel
assigning unit 201. Acknowledge information in 5 response to downlink
data transmitted to the user equipmenttel®imal according to scheduling
is identified by the radio resource number of the downlink control channel
within the radio resources positioned at the end of the system band. In 10
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15 may be embodied in plural pieces of hardware or
software.

<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



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

generated by the - 15 user-common control channel information

generating unit 209. These types of contrdfchrannel information are

transmitted to the user equipment terminals as uplink control channe
assignment 5 information. While the base station 20 is described with
SGDQﬁE?f@Fﬁ§n§@ﬁéQUIWﬂ “Bfﬂfh@”HEWHW@HKﬁHﬁﬁ§e€§ﬂep S107),
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acknowledge informdation, and also’ resServes radio resources adjacent to
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In 3Csthescatd, dnfolyatidreis welarminecbastoothicihaadie kesasdgizment
usediyrbpnieeli BAUIPREBD 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 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 statloh 20 - 16 performs scheduling
of the downlink data (step S107), transmits the position of the radio
resource for the downlink data on the downlink control channel, and

transmits the downifpl datf{€e P raPd A TN BT REAOTRN EIrANRR the

10 determi r th ink dat succe ly recei
s11ACTRE L it P GRS B R T
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infortlagoediineaddaioheotheptfypeb vEtontm| ndoretation {CQI pw iteded
Hke) peg-BwiniRxed e Eeaprsiions specified by the uplink control

channel assignment information (step S113). The user equipment

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 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, it is 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 is not limited to the
mobile communication system according 8 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. - I7 This international
application claims the benefit of the priprty\fites of Japanese Patent
Application No. 2007-211596 filed on August 14, 2007, the entire content
of which is herein incorporated 5 hereby by reference. - 18 - CLAIMS 5 1.
A user equipment terminal for transmitting an uplink control channel to a
base station according to a single carrier scheme, comprising: 10 a
seception determining unit configured to determine reception of data,

which are transmittfd fitoru &lé%,b%%eu%tﬁ&%rb%(r:g&%gi ﬁo :ichlegpling, and

generate a reception determination res control'information; and
15 a EbARSMABER RS ARUKBELMG RN EsahurttPingatighana ikgse
contwtanfararatian cordfimgratio @seuncg besitiamed atrarseheoig

systiBharq 8iAgssign second control information, which is transmitted

it a raco esoure ecliggied 20 AAIE BTSN PN rea to

predetermined position’in @ second radio resourc <
radiF@b8ERAND hEGERk I csitR. which are transmitted

from the base station according to scheduling, and
generate a reception determination result as first
control information; and

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

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 i1s adjacent to the
first frequency block 1n a frequency domain.



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 p8sitioned at the end of the

system band, and then assigns the uplink control channel to 35 a second
frequency block which is adjacent to the first frequency block in a

frequency domain. - 19 3. The user equipment terminal as claimed 5 in
Claim 2, wherein: the control information multiplexing unit multiplexes the
first control information and the second control information in a code

domain, assigns the first control information and the second control 10
information to the fisst fidy@enselloekwnankert atsigng tizd firgscantiel med
inforqatien ape the sepgagdeganirol information to the second frequency
block. 15 4. The uggr equi erminal as.claimed i [ ein; -
the amount of radic?c ﬁ%ﬁr&g@eﬁ&ewﬁpﬁﬁﬂ({?ﬁﬁm ({:]h&rir%} égggﬂ Uhit
predBtehbtRbgper Hhft 23 5Stheasdralidndidatiaarssasimeae

in Claiecbndheremt twlsebofid coattdlanfoimaiiorcindedeoaa lvast assigns
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16eceﬁﬁj1qpo(?‘%3ﬁ'8%“qporeﬂ%'nfirst frequency block, and then

assigns the first control information and the second
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



response to data transmitted according to persistent scheduling. 35 - 20
6. A base station for receiving an uplink control channel from a user
equipment terminal according to a single carrier scheme, comprising: 5 a
first control channel information generatirdfunit 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 reseurce _positiqn tanen
a system band; an? a s%cdgrigf%orﬁk)?grﬁﬁefﬁfqrh%%rﬁ/ Ferira; mguﬁ]'l(t){nk
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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



determining, by the base station, assignment of the uplink 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 adjagéntto the first radio resource; 5
determining, by the user equipment terminal, reception of data, which are
transmitted from the base station according to scheduling, and generate
a r?@é’&@'ﬂl detesniepsan i@%ﬁﬁé'ﬁdﬁ%t Qﬂﬁ‘ir@hinﬁ%mﬂii@iﬁs'?}ﬁ'ijtlﬁed
assigning: BY (e #3 qbmentiening fy frsggorgrel infaation to
the first radio resource and assigning the second control information to a

prederhRBatbskBhTH il sedshdAadibaassurts, 18 maGAed tHeatde
15 coetsd infoenatitpareltite tocdritecohins thfoanat@nrieteahe aplink

gontrol channel.  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.
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