-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
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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

UplinkCeieol (hapRalsX @ edssdnd 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 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



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) m résponse to a downlink shared
channel, scheduling request information for requesting a base station to
perform scheduling when user data are generated in a user equipment
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case, radio resources may be wasted, tnless the uplifik control channel

and ENFAink Skstee cﬁﬁﬁﬁ&%’ﬂ&%ﬁi'&%lﬂﬂyi B6sidfeinRild SfstéFasarl -
Furttief 0bod) yadio DéivotBeesod stivbd fgrlexing Method for Multiple

ACK/NACK and CQI in E-UTRA Uplink”, January 2007,
for example).
15
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



30 the uplink shared channel may not be efficiently used, unless channel
quality information (CQI), acknowledge information (ACK/NACK), and
scheduling request information are efficiently multiplexed into the uplink
control channel. As a result, processing-35%fthe uplink shared channel
may be complicated. In order to solve at least one of these
problems, it is a general object of the present - 3 - invention to efficiently
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5 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



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 user
equipment terminal according to schedutin@, 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
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theL&mnﬁg&&ngQﬁQﬁﬁg’gﬂ&ﬁqﬁmjs transmitted from a user

equipment terminal to a base station according to a
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



second control information, which is transmitted with a radio resource
dedicated to the user 25 equipment terminal, is 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
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5inv ows an example configuration of uplink
communication ch:fn'n%ls iR acbSManée ﬁ/ﬁﬂﬁﬁ%%hlrﬁéﬂ%‘f%
presédiiogtiating a multiplexing scheme of control

information into an uplink control 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.



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 it 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
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15

20

25

30

35

201 control channel assigning unit

203 control information separating unit

205 control information receiving unit

207 user-dedicated control channel
information generating unit

209 user-common control channel
information generating unit

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
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
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
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
acknowledge information in response to data
transmitted according to persistent scheduling. In
a broad sense, the channel quality information



10205 control information receiving unit 207 user-dedicated control
channel information generating unit 209 user-common control
channel information generating unit 15211 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.

<|?X3ifﬁl@!f&8|:@fég HaAN pi'ﬂ'fé?ﬁﬂﬁﬂﬂﬁ?t@ﬁéha@?'ﬁﬁe numb&{ithof
R e e T e
lustthbiHG AGHUIEEBRIG SERBME AT oRHERIE MU ASIRkSS fon -
contrbh elsanney ressccoild anoa tiith lnievfibatiare noof the presbassified
Hwemﬂbe&bﬁf*QWSﬁﬁfﬁ?ﬂﬁﬁi@Hﬁﬁﬁgimﬁéééﬂﬁ@%uﬂwwad|o

comip ”'88?0},- *{?E‘“SL;S ﬁ 'Efeo e’bri‘ %@g‘}”&gé‘}&ﬁ%ﬁ to a
contro chann includes ¢ anne qua onnalon ), a

inforkhaG6n PXCRARFSK P EchiRRARg F)(RE AtIRaldinc g control
acknonfenigeanfoonatidrait responsseo dathitcansesited aedrdihgred by
persigtasf scheduling. In a broad sense, the channel quality information

10 Acknowledge information (ACK/NACK) in
response to downlink data which are scheduled in the
bases station and transmitted to the user equipment
terminal includes an index in a one-to-one
relationship with a radio resource number of a

15 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 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



includes quality information such as the number of antennas (rank) or a
weight (precoding vector) for MIMO (Multiple Input Multiple Output)
transmission. These types of control information are classified into control
information that requires a radio resource @ be dedicated (dedicatedly
assigned) to a user by means of upper layer signaling and control
information that can use radio resources shared by users. 10Acknowledge
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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



10 of the radio resource to the user equipment terminal by means of upper
layer signaling, for example. In order to efficiently use radio resources for
the uplink control channel, radio resources shared by users are assigned
to the end of 15 the system band, as show# in Fig. 2, when these types of
control information are multiplexed into the uplink control channel. Since
the amount of acknowledge information (ACK/NACK) is determined based
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and with the increase in scheduling requests
associated with the increase in the amount of data
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. 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



With reference to Fig. 3, an approach for assigning the uplink control
channel into which control information is to be multiplexed to the uplink
communication channels is described below. The amount of traffic
regarding control information increaseswiiPthe increase in 10
acknowledge information associated with the increase in the amount of
data, with a detailed report of channel quality information for each
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indexes #1-#9 as shown iIn 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
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
(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
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
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



efficient multiplexing of control information into the uplink control channel
and efficient use of radio resources. With reference to Figs. 4 and
5, an approach for multiplexing control information into the uplink control
channel is described in detail below. As-dédcribed above, acknowledge
information (ACK/NACK) in response to downlink data 10 which are
scheduled in the base station and transmitted to the user equipment
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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



information that requires the radio resource to be dedicated to the user is
multiplexed in the code domain. When all radio resources available for
multiplexing into a single frequency block in the code domain are used,
the next frequency block is used. Sincethé%asitions of the radio
resources for CQI information, scheduling request information, and
acknowledge information in response to data transmitted according to
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genesgiienibiid . 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



generates channel quality information (including 35 quality information for

MIMO transmission), scheduling request information, and acknowledge
information in response to data transmitted - 12 - according to persistent
scheduling. The downlink data Tedeélving unit 105 receives data
transmitted from the base station according to scheduling. When the data

are successfully received, the downlink data receiving unit 105 generates
aCk”_@%ﬂﬂﬂﬁﬁ?i‘b%@ﬂ- mthééiﬁﬁﬁ)h@w REYT Be dpmdkedian a
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control information multiplexing unit L0103 assigns ackngwledge
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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 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.



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. 35While the user
equipment terminal 10 is described withr séfarate components for
illustrating the embodiment of the present invention, the - 13 -
combination of these components may be embodied in a single piece of

hardware or softwargAltespatively . PREFOTHEET 6AMBEPRAHa EYPaNni t

dware or softwar ATBERENSE
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predeiesgiegAedng 2340 A¢HEAN. FAFOrAsa 6es BFehystedally for
each user 1n the control information receiving unit

15 205. For example, the acknowledge information is
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



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 indicd®hg-where control information

is actually positioned in these radio resources is reported to the user
equipment terminal 10 by means of upper layer signaling, via the
useregicaisshgsiyoL3h SR HERIFEOP GPOPHIEG Uil gOF @R ting
contr informati Xing:uni elow. -
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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



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 toséHeduling. It should be noted that

the radio resources are shared by users. The control channel
information multiplexing unit 211 multiplexes the control 35 channel
inﬂ”ﬁ@ﬁ?@9%@9@%9@§M}h?h§96¢e@ﬁﬂe@§WWFiﬁhaﬂﬁiéﬁ@ﬁfﬁpn81o7),
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- 15 --'user-common control channel information generating unit 209.
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referehcd eFid 1K&h @igkmultiplexed at the positions
specified by the uplink control channel assignment

information (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.



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 thelénd 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, infmma@,oriiﬁfi@pq{@mto ‘lh E@t‘-’ifﬁﬁ;oé'l“@l'ﬁ]s the
“Sedcg%‘/n%‘? eSO TIHRE eBV?HP' 51688 ‘;: F%’é& et

then Transmitted 1o the dser equ ermlnal UE as upli nk contro
charNePdsHRIEH intBrm AR 35%&%5%@0&)' RerPoiiN thtaldre 2007,
genetatedaém therieaseatdtemt2 ®Eteh3 06) 1 thelmise Btatibn@drpd6ated
perfy{Bsss engé;féhééﬁ@@nllnk data (step S107), transmits the

position of the radio resource for the downlink data on the downlink control
channel, and transmits the downlink data (step S109). The user
equipment terminal 10 determines whether the downlink data are
successfully received (step S111). The determination result (ACK/NACK)

is multiplexed at the end of the system band specified by the uplink control
channel assignment information. 10In addition, other types of control
information (CQI or the like) are multiplexed at the positions 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 use}&quipment 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 25dp gffiggently 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
wvithin the scope of the appended claims. For example, the present

invention is not limited tp t bil icafi t cording to
JUTE, but may be éﬁplfgdqgéﬁrﬂ(éﬂ %ﬁ%%ﬁn‘%&rﬁgaﬁéggcg{gm in
whick EANFNAL EdRtEbl 2Rasi o conEE® dchignged abhdle-Baser
schega 1017 accordilings ihterpatonagdeplicaton eainscihe e nefit

of the GripHY S -of Japanese Patent Application No. 2007-211596 filed
n August 14, 2007, t ire content of which is herejn.incor
1§ereby by refgrencg. '}%g@%ﬁk 6]8(%%6\‘le fB ii' %seﬁ}ﬁélq%ipcrrgﬁrf{ %‘L red to
termfRERF HARSMEREERTAAMKIEbnEBehantBiiEh R SA@psmi tted
accofding tath eingésearsdradchemeacomprding. #0a recéetdnl ing, and
deteqaipinpi ONfigee {4 GateapineraseRIENSY datss whichae fi rst

transg&i}t&%[gmﬂﬂ; (plal%% §tlaﬁgi8r_1 agtﬁ%(ding to scheduling, and generate a
reception determination result as first control information; and _ )
5 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.



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 control channel. 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 Sontrfoheharsettee8fua preortd ftequency blaek whichi med

is adeenipithe drstfngg gy block in a frequency domain. 3.
The user equipme rmi clai i ' in: - the .
P B TR AT T exind i e

control information multiplexing unit multi cont
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the AFFAHBPrHSreEbnREs GPE DL AREbRAS PRNABthathe Ssecond
prede@nhingll uppEomatdon to theTlseosmegliipacpre tarynitdl @ask .
claimed in Claim 1, wherein:

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



the second control information includes at least one of 30channel quality
information; scheduling request information; and a reception
determination result in response to data transmitted according to
persistent scheduling. - 20 - 67 AdShse station for receiving an
uplink control channel from a user equipment terminal according to a
single carrier scheme, comprising: a first control channel
information generating unit configured to determine assignment of the

uplink control changel, gl it & feGppUAN FSerPIARY FSSHItWNIGH 5 ni
generated as first control informatfion in response to data tran iEtled 0
the (ERPEEAPmeRPRARhaf QB rdng &S EcrRAUMRY & EsSGHeiBakirst
radicaesound e positioned atiayded oba systemainenand comprising:
%ett:ond_ CO”UO! Chaﬁ“?‘i@@;ﬁ?éwrwtlcoil\%‘@rﬁé‘tti on

etermi e 0 c e
cont IEEAEIRg ALk S LIRS 0 SRl e, ST STeilin

the W3Er EhGpHehdRimeaN ki GlanBelseBHE RadiBrdsirdeeception
adjacknt¢o thenfastiradioresolkte. 2hich is7gemapiakesbnasl First
CmﬁE@h%F@ﬂQ?WfB?ﬁdﬁﬁ@ﬁdPﬁ??ﬁ@ﬁﬂﬁ%ént@”@é%ﬁ“%*ﬁh@%?&ted
169’“'0'2(353 RrmLe fr8§hai ﬁ%e?:neﬁutpé%'}%%rim%;%'éﬁﬂ F‘ob?ﬁﬁ sijion
according to a single carrier scheme, comprising the steps or:
scheduling, i1s 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



determining, by the base station, 30 assignment of the uplink control
channel, such that a reception determination result, which is generated as
first control information in response to data transmitted to the user
equipment terminal according to schedulid, 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 -
21 - §%“66\QCPOBHHHFK’IVTWH% Wﬁ’iﬂ(ﬂ”i 6ﬁr,_arwmi_t£ﬁd igh %f@\‘ﬂ@ﬁﬁsﬁﬂé@
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resource adjacent to the first radig resource; determining, by the_
user@gubrnsh terkfid iRadptiohordeed WHich 4@ PirlRfefidiadio
baserstainnrasoadijqoesdhetialing)an® peatrared recaptisnurce ;
gletermination resuyag &ienfinsh e@}r%@fqﬁ@tiggw%mmﬁg, by

the uper Rquiaeny erminey die firet ganiel infaration fa g fistiagiee o
resource and assigning the second control ihnformation to a predetermine
positfdiPf tHd8e RRG adibatdAic@ a6 PhtfIex # meherithtig. and
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Chanﬁﬂ’-’s‘@%‘OH%EBlEQHWﬁu{i-IEEI“RMM! BASE STATION, AND
1(/PLINK CONTROL, CEHINRG SOV GRRAEEN MG AR nt 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.



ABSTRACT A user equipment terminal for transmitting an uplink
control channel to a base station according to a single carrier scheme
includes a reception determining unit configured to determine 10 reception
of data, which are transmitted from the hage station according to
scheduling, and generate a reception determination result as first control
information; and a control information multiplexing unit configured to
asggnUSEﬁSngiﬁMEﬁfﬂm@NM$NAQ9fENSEd@TR$QUN§pﬂﬂ@g@@L$NK
an end of a systgr\pARd) AN agigR SeCARd FRnjEol {YBimalion,ich s
transmitted with aradio résource dedicated to the user equipmen
terminal, to a predetermined position in a second radio 20 resource
adjacent to the first radio resource, t&BEIRAEN the first control information
ignd the second control information into the uplink control channel. The

e S B AN P Bl eeing
an uplink control channel to a base station
according to a single carrier scheme includes a
reception determining unit configured to determine

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

15 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 to the user equipment terminal,
to a predetermined position In a second radio

20 resource adjacent to the first radio resource, to
multiplex the first control iInformation and the
second control information into the uplink control
channel. The present invention also relates to a
base station and an uplink control channel

25 configuration method.
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