in a lower reception quality than that required for all the CWs (i.e., reception quality required for
control information in the LTE system).

[0019] Accordingly-itis-an-ebjeet-Embodiments of the present invention te-provide a terminal
capable of preventing the degradation of reception quélity of control information even in a case
of adopting the SU-MIMO transmission method, and also to provide a communication method

thereof.

Solution to Problem
[O020}—A-first-aspect-of-the-present-invention-provides-a-terminal-apparatus-that-transmits-twe
code-weords-to-which-control-information—is-aloecateds—in—a-plurality-of-different-layers—the
apparatis-ineluding—a—determination—gection-that-determines—the-—amount—of-resource—ofthe
eontrobintormation-t-each-of the-plurality-of- layers:-and-a-transmission-signal generating section
that-generates-a—transmission-—signal-through-medulation-of-the-eontrol-information—using-the
ameunt-of-the-resouree—and-alocation-of-the-modulated-eontrol-information—te-the-two-code
words;-in-which-the-determination-section-determines—the-amount-of-the—resource-based-on—a
lower-codingrate-of the-eodingrates-of the-two-code-words;-or-the-average-of the-inverses-of the
eodingrates-of-the-two-ecodewords:

(00201 According to a first aspect of the present invention, there is provided a terminal

apparatus that transmits control information on a plurality of layers, the apparatus comprising: a

determining section that determines an amount of resource of the control information for each of

the plurality of lavers by multiplving a reciprocal of a total number of transmittable bits ner

resource element for all of the plurality of lavers with a number of bits of the control information

and with an offset amount: and a bansmission section that transmits the control information

ysing the determined amount of resource of the control information, wherein the total number of

transmittable bits is calculated by adding a multiplving result of a first coding rate with a number

of lavers allocated to a first code word to a multinlving result of a second coding rate with a

number of lavers allocated to a second code word, the first coding rate being acquired by

dividing a number of bits of the first code word by a [irst amount of resource of data signals for

transnutting the first code word, and the second coding rate being acquired by dividing a number

of bits of the second code word by a second amount of resource of data signals for transmitting

the second code word.
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0220a1 According to a second aspect of the present invention, there is provided a base station
2 D P ¢

o

apparatus that receives control information on a plurality of lavers, the apparatus comprising: a

recention section that receives a signal including the control information: and a control

information extracting section that determines an amount of resource of the control information

for each of the plurality of layvers by multiplving a reciprocal of a total number of transmittable

bits per resource element for all of the plurality of lavers with a number of bits of the control

information and with an offset amount and extracts the control information from the received

signal based on the determined amount of resource of the control information, wherein the total

number of transmittable bits is calculated by adding a multiplving result of a first coding rate

with a number of lavers allocated to a first code word to a multiplying result of a second coding

rate with a number of lavers allocated to a second code word, the first coding rate being

acquired by dividing a nwmber of bits of the first code word by a first amount of resource of data

sienals for transmitting the first code word, and the second coding rate being acquired by

dividing a number of bits of the second code word by a second amount of resource of data

sienals for transmitting the second  code word,

FROZH-A-second-aspeet-of-the-present-invention-provides-aeormiaunication-method-neluding:
determining-an-amount-ofresource-of controeHnlosmntiondn-each-ofa-plurality-ot-ditferent

tayers-an-whieh-tweo-code-words-are- transmitted;-the control
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information-being-aloecated-in-the-two-code-weords-modulating the-controlinformation-using the
wmount-of-the-resoureerand-alocatingthe-modulated-controb-information-in-the-two-code-words
to-generate-a-transmission-signah-in-which-the-ameount-of-the-resouree-is-determined-based-on-a
lower-codingrate-of the-coding rates-of the-two-code-wordsror-the-averape-of the-inverses-ofthe
codingrates-of-the-two-code-werds:

[00211 According to a third aspect of the present invention, there is provided a transmission

method for transmitting control information on a plurality of lavers, the method comprising:

determining an amount of resource of the control information for each of the plurality of lavers

by multiplying a reciprocal of a total number of transmittable bits per resource element for all of

the plurality of lavers with a number of bits of the control information and with an offset amount:

and transmitting the control mformation based on the amount of the resource of the control

information, wherein the total number of transmittable bits is calculated by adding a multiplying

result of a first coding rate with a number of lavers allocated to a first code word to a multiplying

result of a second coding rate with a number of lavers allocated to a second code word, the first

coding rate being acquired by dividing a number of bits of the first code word by a first amount

of resource ol data stenals for transmitting the {irst code word, and the second coding rate being

acguired by dividing a number of bits of the second code word by a second amount of resource

of data signals for transmitting the second code word.

[0021a] According to a fourth aspect of the present invention, there is provided a reception

method for receiving control information on a plurality of lavers, the method comprising:

receiving a sienal including the control information: determining an amount of resource of the

control information for each of the plurality of lavers by multiplving a reciprocal of a total

number of transmittable bits per resource element for all of the plurality of lavers with a number

of bits of the control information and with an offset amount; and extracting the control

information from the received signal based on the determined amount of resource of the control

information, wherein the total number of transmittable bits is calculated by adding a multiplyving

result of a first coding rate with a number of lavers allocated to a first code word to a multiplying

result of a second coding rate with a number of lavers allocated to a second code word, the first

coding rate being acquired by dividing a number of bits of the {irst code word by a first amount

of resource of data signals Tor transmitting the {irst code word, and the second coding rate being

acquired by dividing a number of bits of the second code word by a second amount of resource
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of data signals for transmitting the second code word.

[0021b] According to a fifth aspect of the present invention, there is provided an integsrated

circuit for controlling a onrocess comwprising: determining an amount of resource ol control

information for each of a plurality of layers by multiplying a reciprocal of a total number of

transmittable bits per resource element for all of the plurality of lavers with a number of bits of

the control information and with an offset amount: and transmitting the control information

- ~

based on the amount of the resource of the control information, wherein the total number of

transmittable bits is calculated by adding a multiplving result of a first coding rate with a number

of layers allocated to a first code word to a multiplving result of a second coding rate with a

number of lavers allocated to a second code word, the first coding rate being acquired by

dividing a number of bits of the first code word by a first amount of resource of data signals for

transmitting the first code word, and the second coding rate being acquired by dividing a number

of bits of the second code word by a second amount of resource of data sienals for transmiiting

the second code word.

.

[0021c] According to a sixth aspect of the present invention, there is provided an inteprated

circuit for controlling a process comprising: receiving a sienal including control information on a

plurality of lavers: determining an amount of resource of the control information for each of the

plurality of lavers by multiplving a reciprocal of a total number of transmittable bits per resource

element for all of the plurality of lavers with a number of bits of the contrel information and with

an olfset amount; and extracting the control information from the received signal based on the

determined amount of resource of the control information. wherein the total number of

transmitiable bits is calculated by addine a multiplving result of a first coding rate with a number

of lavers allocated to a first code word to a multiplving result of a second coding rate with a

number of lavers allocated to a second code word, the [irst coding rate being acquired by

dividing a number of bits of the first code word by a first amount of resource of data signals for

transmitting the frst code word, and the second coding rate being acquired by dividing a number

of bits of the second code word by a second amount of resource of data signals for transmitting

the second code word,

Advantageous Effects of Invention

[0022] “Fhebmbodiments of the present invention can prevent the degradation of reception

quality of control information even in a case of adopting the SU-MIMO transmission method.
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Brief Description of Drawings
[0023]

FIG.1 shows a conventional allocation of ACKs/NACKs and CQIs;

FIG.2 is a diagram provided for describing a table containing candidates for an offset
amount in the conventional case;

FIG.3 is a diagram provided for describing a technical problem;

FIG.4 is a block diagram showing the configuration of a base station according to
Embodiment 1 of the present invention;

FIG.5 is a block diagram showing the configuration of a terminal according to
Embodiment 1 of the present invention;

FIG.6 shows exemplary correction factors according to



