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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, it-.is an object Embodiments of the present invention to--provide a terminal 

capable of preventing the degradation of reception quality 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 

A first 	the 	invention-providcs-a 	-- -1 	 transmits [90-24)]- 	aspect-of 	present 	 :. 	. 	. . . 	that 	-taws 

eedewerds-te--whiel- ; 	; 	: 	: 	-aterk-in--a-plurali-of 	 the - 	 - 	 different layers, 

: 	, 	- 	 - ; 	; 	:.- 	- 	- 	" apparants-'ineknli _ 	. 	; 	: 	. 	. 	 : 	4 . 	4 	. .. —_ 

- 	 11 	 a ' . . 	4 	 . 	 : 	4 	. 	 -signal-generating section 

mission-signal 	 etion of--the--control- tlin. 	 .infermation-uaing-th.e 

• - ; 	- 

lower-ceding-rate-of4hc-coding 	the-rwe-cede 	 the inverses rates of 	 gels, or4he-average of 	-of the 

coding-rstos-the-two-code-words7 

[0020] 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 layers la multiplying a reciprocal of a total number of transmittable bits per 

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

and with an offset amount; and a transmission section that transmits the control information 

using the determined amount of 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 layers allocated to a first code word to a multiplying result of a second coding rate with a 

number of layers 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 signals for transmitting 

the second code word. 
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10220aj According to a second aspect of the present invention, there is provided a base station  

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

reception section 	that receives 	a signal 	including the control infort nation; 	and a control 

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

for each of the plurality of, layers by multiplying_ a reciprocal of a total number of  transmittable 

bits_per resource element for all of the  pturality of layers with. a number of 'bits of the control 

Mfi.ttrinati(m rind with an oil 	amount and extracts the control intbrination front 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 multiplying result of a first co(JILLLY rate 

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

rate with a number of layers 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 lust 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 transinittingthe second 	cod.e word. 

	

the-presett4wen+ion-pr€ 	: - 	-- - 	• 	-  11-002.L.H—A second-aspect of 	 . 	. . 	. 	. 	: 	: 	.. 	.. 

detormining--an 	 . 	- 	- 	- 	--- 	- 	— 	- 	 . amount-ef-Fesau 	: 	.- 	: 	. 	: 	: 	. 	: 	. 	: 	. . 	: 

layers in 	 -:.- 	- 	- : 	- - 	- witioli-two-code-w 	. 	.. 	 : 
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infermation being 	in the - - 	-the allocated 	-4w 	 using 

- 	-. 	is the amount ofthe-resourecrand-allooling the-modulated _ 	 1.• 	-two-co& words 

ienal, in 	 - 	 is-knmi to- ij,cnorate a tr-a 	tis!siot 	which 	 oufee 	tied-based-on-a 

lower 	 -ay 	the iriA-erses-of the coding rate ol4he-eoding fates of 	words, of-the-averof 

cod 	 wocds. iog-ratt-!s-ef:Lthe-tvee-c-ode 

[00211 According_ to a third aspect of the present invention, t here. is provided a transmission 

method for transmitting control infarmation on a plurality of layers, the method comprising; 

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

l)ytrtthiplying a reciprocal of a total number of transmittable bits per resource element '1 Or all of 

the plurality or 1:1yers with a number of In 	of- the colaol itik,omition and w~itla in olThet :intount;, 

and transmit 	the coat 	l in'Ort 	- a based on tl 	amount of the resource of the control 

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

result of a first coding rate with a number of layers allocated to a first code word to a mullinlying 

result of a second codittc, rate with a number of layers allocated to a second code_ word, the first 

coding rate beillg,, aired 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 Gotha .= rate being 

a -quired by dividing a number or bits of the second code word by a second amount of resource 

of da 	,nglial ,- 1 ,r trai 	nini 	i- the sects td code word. 

10021a1 According to a fourth aspect of the present invention, there is provided a reception 

method for receiving control information on a plurality of layers, the method comnrising,•:_ 

receiving i- 	, 	nal inchRling the control inktrintuiom 1k 	an ttmourit id' resource c~f the, 

control information for each of the plurality of layers by multiplying a reciprocal of a total 

number of traitsmittable bits per resource element tor all of the plurality of layers 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 multiplying 

result of a first codkw, rate with a number of layers allocated to a first code word to a multiplying 

result of a second coding rate 	/ith a number of layers allocated to a second code word the first 

cod Mg rate being at 	by dividing .,t number of bits oh the lust code word by a first amount 

of resource of data it itals for transmittin t die first code wordc second cod itig rate being 

acquired by dividing a number of bits of the second code word by a 	cond amount of resource 
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of, data Agaial.s for transmitting the second code word.  

[0021bl According to a fifth as eet • : the present invention, there is provided an integrated  

circuit for controlling a process comprising: determining an amount of resource of 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 layers 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 addin4ii multiplying result 01' a first coding rate with a number 

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

number of layers allocated to a second code word, the first coding rate 'beitu7, ac nired by 

dividitiv.ji number of bits of tluc. first cod(-; word bya .first tirriount 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 signals for transmitting 

the second code word. 

f0021cl Accoi ding le a sixth 	. ispc,„1 or thc_Rresent invention, there .1.,; provided an integrated 

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

plurality of layers; determining an amount of resource of the control information for each of the  

plurality_of layers by multiplying i reciprocal of a total number of transmittable bits per resource 

element feq- all of i he phmility of layers Wiill a nifiliber oFbits of the control inforintition 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 ealeulated by adding  a multiplying rya" ill of ..1. first coding Rite V17  i th 1 totaiber 

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

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

dividing.  a numb(..r of bits of the first code . word by a first amount of resource of data signals for 

transm i tti rig [he first code word, and the second coding rate being acquired by dividing a number 

of bits of the seeond cud 	word by a second amount  (.0 reS011Fee of data signals for transmittin 

the second code word. 

Advantageous Effects of Invention 

[0022] 	TheEmbodiments 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 

amount in the 

FIG.3 

is a diagram provided for describing a table containing candidates 

conventional case; 

is a diagram provided for describing a technical problem; 

for an offset 

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 

FIG.6 

1 of the present invention; 

shows exemplary correction factors according to 


