2F10133-PCT DESCRIPTION Title of Invention TERMINAL DEVICE AND RETRANSMISSION
CONTROL METHOD 5Technical Field [0001] The present invention relates to a terminal apparatus
and a retransmission control method. [0002] 3GPP long term evolution (LTE) adopts orthogonal
frequency division multiple access (OFDMA) as a downlink communication 10 scheme. In a radio
communicati@R1gysemCd which 3GPP LTE is applied, a base station transmits a synchronization

signal (synchronization channel: SCH) and@ﬁg@#gﬁiﬁggm (broadcast channel: BCH) using
predetermined communication resources. Aterniinal f cures synchronization with the base
station by catghing, 380244 Then, the terminal acquires parameters (e.g. frequency bandwidth)
specific to the base station by reading BCH information (see Non-Patent Literatures 1, 2, and 3).

[0003]FurthemiERa] Bita cDBpetiny AheracpiskiansiIs sacieles spaetifiofe thedpse station, the
terminal transmits a 20 connection request to the base station and establishes communication with
the base station. The base station transmits control information to the terminal with which
communijcatign is estaplished through a physical downlink control channel (PDCCH) as necessary.
[0004] The teh#ift81 EA&H Hidkes a "blind decision” on each of a

[0001] The present invention relates to a terminal apparatus and a
retransmission control method.
[0002] 3GPP long term evolution (LTE) adopts orthogonal frequency
division maultiple access (OFDMA) as a downlink communication
10  scheme. In a radio communication system to which 3GPP LTE is
applied, a base station transmits a synchronization signal
{synchronization channel: SCH) and a broadcast signal (broadcast
channel: BCH) using predetermined communication resources. A
terminal first secures synchronization with the base station by catching
15 an SCH. Then, the terminal acquires parameters (e.g. frequency
bandwidth) specific to the base station by reading BCH information
(see Non-Patent Literatures 1, 2, and 3).
[0003] Furthermore, afier completing the acquisition of the
parameters specific to the base station, the terminal transmits a
20 connection request to the base station and establishes communication
with the base station. The base station transmits control information
to the terminal with which communication is established through' a
physical downlink control channel (PDCCH) as necessary.
[0004] The terminal then makes a “blind decision” on each of a
25 plurality of pieces of control information included in the received
PDCCH signal. That is, the control information includes a cyclic

redundancy check (CRC) portion, and this CRC portion is masked with
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25 plurality of pieces of control information included in the received PDCCH signal. That is, the control
information includes a cyclic redundancy check (CRC) portion, and this CRC portion is masked with
2F10133-PCT a terminal ID of a transmission target terminal in the base station. Therefore, the
terminal is difficult to decide whether or not the control information is directed to its own terminal until
the CRC portignlaBtheC&ceived control information is demasked with the terminal ID of the 5 terminal.

In the biind decisigns ydieqra demasking [esulePigaeOis bl 8, CRG, caleulation is Ok [ s

determined that the control information is directed 1o fts own terminal. [0005] urthermore in 3GPP

LTE, automatic kepesitelefie st ARL) issanmtiadio dowslinkdatadiet 3 basa siatiqn fe:3 terminal.
That is, the 10 terminal feeds back a response signal indicating an error detection result of downlink

data to the basgostatitiosT fre deresiral performsa GRE iaa thendivebknk Hata @ntbieedsthack
acknowledgment (ACK) when CRC = OK (no error) and negative acknowledgment (NACK) when CRC
= NG (error) {63RE/68sE W HtIN 144U MAPORSE sARTAR K ¢naryt i shshasenestig kéPingf(BPSK) scheme

is used f rmodulatl nal (that is, the ACK/NA KS|gna Further, an uplink control
channel 3uch &84} yS|c1[d]J I?n%qclélr% éfg'&\% el (’éti’écﬁ) §Ha&d for fé%soegﬁcTFBfmsrfgsponse
signal. Whenihg receivee resnepsgrianalrepigsents NAGHK; dhe fase sipfionfiansiigor

retransmission data 20to the terminal. [0006] Here, the control information transmitted from the base
station includegsesnitice assigrnina wfermatian iashigding resource information and the like assigned

from the base station to the terminal. The PDCCH is used for transmission of this control information
as 25 describ@dlijové urheePDOEHi s $6HTR)Uréd withioneaticnisres kil A sentrobdh@niriels (LI/L2
CCHs). Each LI/L2 CCH is \%onflg{gredt W“ftrh g}ng g; gneosr(taagggttlr?!}cgl?grr;gl I(i(lements (tCCEs) That is, a
CCE is a 2F#ppispeerdownlink data fro
10 terminal feeds back a response signal indicating an error detection
result of downlink data to the base station. The terminal performs a
CRC on the downlink data, and feeds back acknowledgment (ACK)
when CRC = OK (no error) and negative acknowledgment (NACK)} when
CRC = NG (error) to the base station as a response signal. A binary
15 phase shift keying (BPSK) scheme is used for modulation of the
response signal (that is, the ACK/NACK signal). Further, an uplink
control channel such as a physical uplink control channel (PUCCH) is
used for feedback of the response signal. When the received response
signal represents NACK, the base station transmits retransmission data
20  to the terminal.
[0006] Here, the control information transmitted from the base station
includes resource assignment information inciuding rtesource
information and the like assigned from the base station to the terminal.
The PDCCH is used for transmission of this control information as
25  described above. The PDCCH is configured with one or more L1/L2
control channels (L1/L.2 CCHs). Each L1/L2 CCH is configured with

one or more control channel elements (CCEs). That is, a CCE is a
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base unit for mapping control information to a PDCCH. Furthermore, when one L1/L2 CCH is
configured with a plurality of CCEs, a plurality of CCEs whose indices are consecutive are assigned to
the LI/L2 CCH. The base station assigns an LI/L2 CCH to a resource assignment target 5 terminal
according to the number of CCEs necessary for notifying control information to the resource
assignment target 2ermial. The base station then transmits the control information mapped to a

physical resource corresponding to the CCE of the L1/L.2 CCH. [QQ07]Here, each CCE has a
one-to-one ggﬁ%esﬁlonrfa;ngéer@\ﬁfﬁ’ é“fo?&#ﬁ’énlé‘rfﬁé%ﬁf’c‘é 6% A %{@—1 TRBFERSIE H&-terminal that

nas recelved gk 2 SO SanmBliclnTecY A AMROBRILIGSYER b PG Goresponding

to the CCEs configuring the LI/L2 CCH, and transmits a response signal t e station using the

specified resedrce i Biew s invelink ceanwruBicateniesayicesds be used. 1befficiently. [0008]As
illustrated in FIG.1, a plurality of response signals transmitted from a plurality of terminals are spread
by a Zero AuttheobasiatisntinaGrstaneacellalidgGlibre A sonreiation ighanaate tisticeta Walsh

sequence, and a discrete Fourier transform 20 (DFT) sequence on a time axis, and code-multiplexed

within thé PUCTM TR FRESPTANG iPL, Wil W behrede S E SWaREFEEUETY (WRIEAYHE be also

referred to asc'c')Vﬁ/tals g:r?fioer I%%glugencc%" ré‘V\rlgé%r{lggge;;Sha\g?r%g S qfuer%c elgg th.of 4T%nd (Fo, F1,
F2) represents a D sequence ﬁavmg a sequence Iengﬁ%o s fiffstratéd in 1G.l, inthe 25

terminal, a f%ﬁ’@é‘%@aﬂ%a{ﬂrﬁg%@H}%Qﬁei%mﬁwﬁ%@%ﬁ%ﬁ@q EQIS&?&P?@% pagents
corresponding to a one single carrier frequency division multiple access (1 SC-FDMA) symbol on a

frequency axisbyac2Fii88 Padi iAo skquedte (halind.a/dendelide length of 12). Next, the
response signal subjected to the primary spreading and the ZAC sequence functioning as a reference

signal are secBAB3ly-spieas: incasSocidBn hath & \PAISH Setience TIRARAGILBEQUATIEE léngth 4: Wo

to W3) and a
)10 component resource of the PUCCH. Therefore, the terminal that has

received the L1/L2 CCH can implicitly specify a component resource of
the PUCCH corresponding to the CCEs configuring the L1/L2 CCH, and
transmits a response signal to the base station using the specified
resource. This allows downiink communication resources to be used
15 efficiently.
[0008] As illustrated in FIG.1, a plurality of response signals
transmitted from a plurality of terminals are spread by a Zero
Auto-correlation (ZAC) sequence having a Zero Auto-correlation
characteristic, a Walsh sequence, and a diskcrete Fourier transform
20 (DFT) sequence on a time axis, and code-multiplexed within the
PUCCH. In FIG1, (We, W;, Wi, W;3) represents a Walsh sequence
(which may be also referred to as “Walsh code sequence” or “Walsh
code”) having a sequence length of 4, and (Fy, Fy, F,) represents a DFT
sequence having a sequence length of 3.  As illustrated in FIG.1, in the
25  terminal, a response signal of ACK or NACK is first primary-spread to
furequency components corresponding to a one single carrier frequency

division multiple access (1 SC-FDMA) symbol on a frequency axis by a
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5 DFT sequence (having a sequence length 3: Fo to F2) respectively. Further, the signal subjected to
the second spreading is transformed into a signal having a sequence length of 12 on the time axis by
the inverse fast Fourier transform (IFFT). Then, a cyclic prefix (CP) is added to the signal that has
been subjected to the IFFT, and thus a one-slot 10 signal including 7 SC-FDMA symbols is generated.
[0009] Here, respormsecignals transmitted from different terminals are spread using sequences

correspondin ‘é different c ci'c shift indices or orthogonal cover %)Clzlﬂindices (that is, a set of a Walsh
sequence ang ﬁf%‘%eaife% Y R8réro1e 18 HadsWhBoRcdd HemiRibiet Be1 BSSRAARS of
code-multipl S ignals using a.¢ ntignal dispreading proc nd a conventional
correlation p%ggsgs? (srs-)eﬁ)éSl ]T\I@g%%a?e&nt%%erg{ﬁgg\ﬁ . [%%ﬁ%fép\%e%gr? si{r%lcee S;Z:l%r(?tesranﬁgf’r%eakes a blind

decision on argavtilinknassigninestaeakel signal inragk suhtiamesdrestedo4ts 80 wp-derminal, the
terminal side does not necessarily succeed in receiving the downlink assignment control signal. When

the terminal failshtcaré¥eisd theqdowntintassighmerstqeamtra signethdideci®d to itd ewaddrminal in a
certain downlink unit band, the terminal is difficult to know whether or not there is downlink data,
directed fo itd9n 88%BFRfSal 3 YR SwARAR ERFELARRE thedefdie, WhdirkallRtg ssHed@ive the

downlink ass'ﬂ{\r eer}t chggtrol Si %I%Ln a ﬁee({tgi}nt?‘gvgnlén%gnit Lr)ean‘gil,rlthesttatrrgwin Iois dif icultt to generate
a response signal on' the %T‘ﬁl BETF dovnnkCaata h the FoWhink SHiPSard™ This%efror case is

defined as digcaniiny oMs AARSIMISYERHLATPEhER 63SPONSR SHNAAR T4 A ACIHINARI Signals) in the

sense that the terminal side does not transmit the response signal. 5[0011] Meanwhile, the uplink
control chanrfak(PEIQEIH) iaaigdased IOFTransnitasion Hfeysthegulifig reqiests SRR éahich may be
also represented by a scheduling request indicator (SRI)) which is an uplink control signal indicating
that uplink dafaetosbgngandrnittéad frorpomesidriniigidsitie B bEBhlgeprfatdtl Whetngcdahection with
the 10 terminal has been established, the base statjon individually assigns a resource to be used for

transmidZion Y é’ﬂ?kﬂ&}&ﬁgftéﬁ'@}%%e“d TBROSR § AGRTFERS Y0 each terminal. Further, an on-off
keying (00K) € i3 Q"?Qﬁo@%%%ﬁqg.Ithnté‘ﬁ?ﬁt%t&‘tﬁﬁrgeﬁei‘?ﬁJQ&%E@Iﬁ?ﬁ'&f@% grminal

based on whether or not thé terminal is transmitting an
spread using sequences corresponding to different cyelic shift indices

or orthogonal cover (OC) indices (that is, a set of a Walsh sequence and
a2 DFT sequence). Therefore, the base station can demultiplex a
15 plurality of code-multiplexed response signals using a conventional
dispreading process and a conventional correlation process (see
Non-Patent Literature 4).
[0010] However, since each terminal makes a blind decision on a
downlink assignment control signal in each subframe directed to its -
20 own terminal, the terminal side does not necessarily succeed in
receiving the downlink assignment control signal. When the terminal
fails to receive the downlink assignment control signal directed to its
own terminal in a certain downlink unit band, the terminal is difficult
to know whether or not there is downlink data, directed to its own
25  terminal, in the downlink unit band. Therefore, when failing to
receive the downlink assignment control signal in a certain downlink

unit band, the terminal is difficult to generate a response signal on the
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15 arbitrary signal using the SR resource. Further, the SR is spread using a ZAC sequence, a Walsh
sequence, and a DFT sequence in the same manner as the above-mentioned response signal. [0012]
In the LIE system, the SR and the response signal may be generated in the same sub frame. In this
case, when the terminal 20 code-multiplexes and transmits the SR and the response signal, a peak to
average power rgtss (FAPR) of a synthesized waveform of a signal transmitted from the terminal

significantly deterigrates. However, in the LTE system, since jmportance is put gn amplification
efficiency of %‘%8??5%3?%@1 e gﬁ”ﬁﬁ%&%&ﬁ&ﬁi sigl;hsﬂ%%fé’ Bé&ﬁegéghg %25 the same

sub frame at éli?cBQ{mjﬁ%'ﬁdetrm%ﬁ%mQﬂl t@\fﬁ;’ts 6%%359%%&%@% %?éggmgr%?% s illustrated

in FIGS.2A to 2D) using the SR resource previously in ually‘assigne

2F10133-PCA githaut ogingig rasouree (Heseinaftey, ratarraddo asnAGK/NAGK wsayreg? used for
transmission of the response signal as illustrated in [0013] That is, when the terminal side has only to

transmit onlytaaBsespdhse sigrals@vwhamadnly response signal is transmitted” illustrated in FIG.2C), the
terminal transmits the response signal (a response signal illustrated in FIG.2C) using the ACK/NACK

resource® OnliH biheMhedrviten the SR Ao FE_b S BighAPREVE Béelt gaseraskfin the same

sub frame at {Qre tg_%miqgl sssfgg ("wpean rsecﬁpeo({wﬁ?nsigr}al %récsi tS%;ﬁg ]%QV i}raq;smrg%ed"gllust ated in
FIG.2D), the Sfminal transmits the response S|g|$al @qrespon e sigha ifistraEd iR FE .sﬂD) using the

SR resource . [Q0 14} Tuspihe RARRA ©fi the eyribesized wavelesn 0f tha Kanal kanspiiiigd from the

terminal can be reduced. At this time, the base station detects the SR from the terminal based on
whether or nebife S Rsidnedsondieds bgingaisagliniadiliientdhé daserstatiore defeomingsswhether or
not the terminal has transmitted either ACK or NACK, based on a phase (that is, a BPSK
demodulatiorigasiny of # dfynk traRsATitteEF HRTRAIGA - the B EBsO-rceOfRE ATRYNEEK ré&®urce when

the SR resource is not used). 20[0015]Further, the standardization, o P L. YE-advanced that
10 termina? has qgeen[estasilll:is%eg, qu %ase statlaon nm ?vcftlijua ¥ asggns )

resource to be used for transmission of the SR (hereinafter, referred to
as “SR resource”) to each terminal. Further, an on-off keying (OOK)
scheme is applied to the SR, and the base station detects the SR from
the terminal based on whether or not the terminal is transmitting an
15  arbitrary signal using the SR resource. Further, the SR is spread using
a ZAC sequence, a Walsh sequence, and a DFT sequence in the same
manner as the above-mentioned response signal.
[0012] In the LTE system, the SR and the response signal may be
generated in the same sub frame. In this case, when the terminal
20 code-multiplexes and transmits the SR and the response signal, a peak
to average power ratio (PAPR) of a synthesized waveform of a signal
transmitted from the terminal significantly deteriorates. However, in
the LTE system, since importance is put on amplification efficiency of
the terminal, when the SR and the response signal have been generated
25  in the same sub frame at the terminal side, the terminal transmits the
response signal (response signals illustrated in FIGS.2A to 2D) using

the SR resource previously individually assigned to each terminal,
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realizes faster communication than 30PP LTE has started. A 3GPP LTE-advanced system (which may
also be hereinafter referred to as "LIE-A system") follows the 3GPP LTE system (which may also be
hereinafter referred to as "LTE system"). In order to realize a 25 downlink transmission rate of a
maximum of 1 Gbps or above, 3GPP LTE-advanced is expected to introduce base stations and
terminals capadilé d3H€forming communication at a wideband frequency of 40 2F10133-PCT MHz or

above. [001 TE-A system, in order to simultaneously yrealize commupicati ultra-high
%?tﬁlgulf %an%% resource Q?nerema% er r%/f{arrﬁ? ? ag ég?}WéQ:%W

transmission rate several tihes as fast as a fransmissioh rate in the L?E system ard

compatibility £:ygifrJae L TEayaienty h banintg LIE A sysIaD § gdivifled inig sunithands” of 20
MHz or less, which is a support bandwidth for the LTE system. That is, the "unit band" herein is a band
having a widfRl&f Praximum 20 MHz and defined as a base unit of a communication band.
Furthermore, a "unit band" in a downlink (hereinafter, referred to as 10 "downlink unit band") may be
defined as a B dividédt by towrifik Higueraybdndidormationincledéreisthit Baybroadcasted

from the pase station, or. a anEéj;% fined by a dispersive width when the downlink control channel
n

(PDCCH) is dEPsresn SHatr iﬁmwfréawd%am. HuHRS B GRf baHas iFrERuplink
(hereinafter, feferadteyasgils « URLRKGYNILHANM ) PRy ggg&%@%%?g%%xb@ﬁi%@%%% %!{gi&,'i“k

frequency band information included in the BCH broa fromthe base station, or as a base unit

of a communjcatiarabend of ROCMItz) ontesg, YHYCA DRINd@sckphvsisat éplinkshatad shanel
(PUSCH) region near the center thereof and PUCCHs for the LTE at both ends thereof. 20

Furthermore lia3iG P &7 EbkdbEneed, the "tasip basel'shgaablbe be bxpregsedrasedampbrent
carrier(s)" in Englis?%;é)OOl?] The LTE-A system supports communication using a band that bundles
several unit B&RS, S0 RS @Arifes AgTRdgaticidsincghen response signal’and SR are

10 transmitted™ illustrated in FI1G.2D), the terminal transmits the response
signal (a response signal illustrated in FIG.2D) using the SR resource.
[0014] Thus, the PAPR of the synthesized waveform of the signal
transmitted from the terminal can be reduced. At this time, the base
station detects the SR from the terminal based on whether or not the SR

15 resource is being used. In addition, the base station determines
whether or not the terminal has transmitted either ACK or NACK, based
on a phase (that is, a BPSK demodulation result) of a signal transmitied
through the SR resource (the ACK/NACK resource when the SR
resource is not used).

20 [0015] Further, the standardization of 3GPP LTE-advanced that
realizes faster communication than 3GPP LTE has started. A 3GPP
LTE-advanced system (which may also be hereinafter referred to as
“LTE-A system”) follows the 3GPP LTE system (which may also be
hereinafter referred to as “LTE system™). In order to realize a

25 downlink transmission rate of a maximum of 1 Gbps or above, 3GPP
LTE-advanced is expected to introduce base stations and terminals

capable of performing communication at a wideband frequency of 40
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throughput requirements for an uplink are generally different from 25 throughput requirements for a
downlink, in the LTE-A system, carrier aggregation in which the number of unit bands set for a terminal
supporting arbitrary LTE-A system (hereinafter referred to as "LTE-A 2F10133-PCT terminal”) is
different between the uplink and the downlink, so-called "asymmetric carrier aggregation” is being
discussed. CaBHH ateP&lE0 supported where the number of unit bands is asymmetric between the

uplink and thegawnlink, and different unit bands have different 5frequency bandwidths. [0018]
FIGS.3A and 3B are diagrams illustrating asymmetric carrier aggregation applied to individual

terminals and @og@ntrol BequenaeTthereofykidas 34 apddiB ilustrates B cxample Feyiieh a
bandwidth and the number of unit bands are symmetric between an uplink and a 10downlink in a base
station. [0013jolm B3 BB e Bettingnconfiirgionyds snddeifor texmirsaivesichithat carfestggregation
is performed' using two downlink unit bands and one uplink unit band on the left side, whereas a

setting is mad@ for é‘t‘?ﬁfﬁé{??%ﬁc‘fﬁﬁa’c‘hlfﬁ&u&ﬁ&éf %farﬁ%ddé\ﬁﬁﬁh‘{éﬂﬂitcf@b‘éﬂaggg those in
terminal 3 arg ysed 1nePIfC ot banl on e tghtside i used forupink sommunieation

[0020]Focusingattentiononterminall,signalsare trans reteived Betvest an ase station

and an LTE-Aeypinglconfigiindanik IE-ARYSien aCefing{om seqngncediagram 2@ illustrated in
FIG.3B. As illustrated in FIG.3A, (1) terminal | is synchronized with the downlink unit band (DL CC1)

on the left sideyBtesirateThintF&3. 3IBewten caramilnikatioim With shediaisé statign stadstiandreads
information of the uplink unit band which forms a pair with the downlink unit band on the left side from
a broadcast sitptabeaiied0 MHz and defined as a base unit of a communication band.
Furthermore, a “unit band” in a downlink (hereinafter, referred to as
10  “downlink unit band”) may be defined as a band divided by downlink
frequency band information included in the BCH broadcasted from the
base station, or a band defined by a dispersive width when the downlink
control channel (PDCCH) is dispersed and arranged in the frequency
domain. Further, a “unit band” in an uplink (hereinafter, referred to as
15 “uplink unit band”) may be defined as a band divided by wuplink
frequency band information included in the BCH broadcasied from the
base station, or as a base unit of a communication band of 20 MHz or
less, which includes a physical uplink shared channel (PUSCH) region
near the center thereof and PUCCHs for the LTE at both ends thereof.
20 Furthermore, in 3GPP LTE-Advanced, the “unit band” may also be
expressed as “component carrier(s)” in English.
[0017] The LTE-A system supports communication using a band that
bundles several unit bands, so-called “carrier aggregation.” Since
throughput requiremer}ts for an uplink are generally different from
25  throughput requirements for a downlink, in the LTE-A system, carrier

aggregation in which the number of unit bands set for a terminal

supporting arbitrary LTE-A system (hereinafter referred to as “LTE-A
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25 "system information block type 2 (SIB2)." (2) Using this uplink unit band (UL CC1), terminal 1 starts
communication with the base station by transmitting, for example, a connection request to the base
station. 2F10133-PCT (3) Upon deciding that a plurality of downlink unit bands need to be assigned to
the terminal, the base station instructs the terminal to add a downlink unit band (DL CC2). In this case,
however, the 2RidES-PETplink unit bands does not increase, and terminal 1 which is an 5individual

terminal start m ric_ carrier aggregation. [Q021] Furthermore, in.the LTE-A to which_the carrier
aggregation iiegg}éﬁleézﬁaltser%%%ﬁngatgyrbré%?fg akqﬁfur'élﬁ@l & nﬁEﬁ( agfﬁl}lkéblﬁr%ﬂﬁﬁ%?%ownlink unit

bands at a timgs{nihe &TE i ehannelselection {xvmgmgaxi@su%'éedtefeag%go s\ﬁe"fgﬁ'&ip'exiw" or

"code 10 selection") is being discussed as one of methods of transmitting a plurality of response

signals in respopgerte thes pliality ofndentdinlo flatai i rothedchannehseleetiar, petwebnaisymbol used
for a response signal but also a resource to which the response signal is mapped are changed

according to &phfikrnagiartiegrof eiweléngn resdlt dhfflieen s ploislityaofddovivlink dbifietmat is, the
channel(%elecfgon is a te&hni%tyf’e that changes not only a phase point (that is, a constellation point) of
the response Sighaf btk #&48arce used for transmitting the response signal based on whether

each of respaian gignaisdespanse Shaniaibe ol Aol faa fegelied.ia pluigliy of 20

downlink uni s ACK or NACK as illustrate see Iteratures ,r6, and 7).
[0022] Here, ARQ:Gant bassd an the ¢hannehselecion whrn the ahowepieseribeghasipmetric

carrier aggregation is applied to a terminal will be described below with reference to FIG.4. 25[0023]
For example, tasittostrat€dd BlA. 4ngh2B allmstbeed growa {wilpibh may hie lexptessdd i@si'component
carrier set” in English) configured with downlink- unit bands 1 and 2 and uplink unit band 1 is
and the number of unit bands are symmetric between an uplink and a
10 | downlink in a base station.
[0019] In FIG.3B, a setting {configuration) is made for terminal 1
such that carrier aggregation is performed using two downlink unit
bands and one uplink unit band on the left side, whereas a setting is
made for terminal 2 such that although the two same downlink unit
15 bands as those in terminal I are used, the uplink unit band on the right
side is used for uplink communication.
[0020] Focusing  attention on  terminal 1, signals are
transmitted/received between an LTE-A base station and an LTE-A
terminal configuring an LTE-A system according to a sequence diagram
20  illustrated is FIG.3B. As iliustrated in FIG.3A, (1) terminal 1 is
synchronized with the downlink unit band (DL CC1) on the left side
illustrated in FIG.3B when communication with the base station staris,
and reads information of the uplink unit band which forms a pair with
the downlink unit band on the left side from a broadcast signal called
25 “system information block type 2 (SIB2).” (2) Using this uplink unit

band (UL CC1), terminal 1 starts communication with the base station

by transmitting, for example, a connection request to the base station.
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2F10133-PCT set for terminal 1, downlink resource assignment information is transmitted from the
base station to terminal 1 through respective PDCCHSs of downlink unit bands 1 and 2, and then
downlink data is transmitted using a resource corresponding to the downlink resource 5assignment
information. [0024] When the terminal succeeds in receiving the downlink data at unit band 1 and fails
to receive the2BbaAAkdata at unit band 2 (that is, when a response signal of unit band 1 is ACK and

a response s'gggac &H‘?Ek’é‘i’bql?g‘%%;a';)ﬁﬂ}%fﬁiﬁ%% s&:osvi‘gn %k@ @’%Qﬁ% fltgf)a“F;U CH .10 resource

included in P region 1, and a ase point (e.g. a phase poin 0 eEPa?% phase

point of the regppAsedsianal Reriaenanhan thedersminal Syscerfs dnreelyingthe doyylink data at unit

band 1 and also succeeds in receiving the downlink data at unit band 2, the response signal is
mapped to a 33T kesoirrdeeind| (Bdd MC25.PUGCGHiregins: 2, landdherfirgt phasa pains £ used. That
is, when there are two downlink unit bands, there are four error detection result patterns, so that the
four patterns CBHYE repteskatdd by tom Bkt 8ttt Asbutess bl two Wheshofishase points.

20Citatio§1 List Pﬁ'g(legltléist?rature [OOZS& NPL1 3GPP TS 36.211 V8,7.0, "Physical Channels and
Modulation (Re&féase"95'§j™ }\ﬂ%/ 5508 NEYBBEPS fE3ES 1228 FH 1 9Multiplexing and channel

coding (Rele%@%ﬁlfl%ﬁﬁ(;ﬂ;@é; YEURZOGKE-A to which the carrier aggregation is

applied, a terminal may receive a plurality of downlink data in a
plurality of downlink unit bands at a time. In the LTE-A, a channel
selection (which may be also referred to as “multiplexing”™ or “code
10 seclection™) is being discussed as one of methods of transmitting a
plurality of response signals in response to the plurality of downlink
data. In the channel selection, not only a symbol used for a response
signal but also a resource to which the response signal is mapped are
changed according to a patiern of an error detection result on the
15  plurality of downlink data. That is, the channel selection is a
technique that changes not only a phaée point (that is, a constellation
point) of the response signal but also a resource used for transmitting
the response signal based on whether each of response signals in
response to a plurality of downlink data received in a plurality of
20 downlink unit bands is ACK or NACK as illustrated in FIG.4 (see
Non-Patent Literatures 5, 6, and 7).
[0022] Here, ARQ control based on the channel selection when the
above-described asymmetric carrier aggregation is applied to a terminal
will be described below with reference to FIG.4.
25  [0023] For example, as illustrated in FIG.4, when a unit band group
(which may be expressed as “component carrier set” in English)

configured with downlink unit bands 1 and 2 and uplink unit band 1 is

9



NPL 3 3GPP TS 36.213 V8.7.0, "Physical layer procedures (Release 8)," May 2009 5 NPL 4 Seigo
Nakao, Tomofumi Takata, Daichi Imamura, and Katsuhiko Hiramatsu, "Performance enhancement of
E-UTRA uplink control channel in fast fading environments," Proceeding of IEEE VTC 2009 spring,
April. 2009 10 NPL 5 ZTE, 30PP RANI meeting #57bis, R1-092464, "Uplink Control Channel Design
for LTE-Advakitsd, 333B68 2009 NPL 6  Panasonic, 3GPP RANI meeting #57bis, R1-092535, "UL

ACK/NACK a mistsé%.%n PUCCH for carrier aggregation,".June 2009 L 7 Nokia Siemens
Networks, N(l)%g,%%PP RAIl\Ilar]nééaﬁngl}#‘g ilg ﬁSg‘g%‘;%‘? "ﬁﬁségﬁﬁl(ﬁns|gr%5’\lf%dnf%?83rriésr

aggregation, 't Auad0QQ 26-SMimanLat nvaainsh Teshrisah BrablemdpQzaliAs deseribed above, the
SR resource and the ACK/NACK resource have the same format, and whenthe SR and the response
signal PDCCHs of downlink unit bands 1 and 2, and then downlink data is
transmitted using a resource corresponding to the downlink resource
5 assignment information.
[0024] When the terminal succeeds in receiving the downlink data at
unit band 1 and fails to receive the downlink data at unit band 2 (that is,
when a response signal of unit band 1 is ACK and a response signal of
unit band 2 is NACK), the response signal is mapped to a PUCCH
10  resource included in PUCCH region 1, and a first phase point (e.g. a
phase point (1, 0)) is used as a2 phase point of the response signal.
Further, when the terminal succeeds in receiving the downlink data at
unit band 1 and also succeeds in receiving the downlink data at unit
band 2, the response signal is mapped to a PUCCH resource included in
15 PUCCH region 2, and the first phase point is used. That is, when there
are two downlink unit bands, there are four error detection result

patterns, so that the four patterns can be represented by combinations of

two resources and two types of phase points.

20  Citation List

Patent Literature

[0025]

NPL 1

3GPP TS 36.211 V8.7.0, “Physical Channels and Modulation {Release
25 8),” May 2009

NPL 2

3GPP TS 36.212 V8.7.0, “Multiplexing and channel coding (Release
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are simultaneously transmitted, the terminal transmits the response 25 signal using the SR resource.
Here, when the channel selection is applied in the LTE-A system as a method of transmitting the
response signal, the ACK/NACK resources the number of which is equal to the 2F10133-PCT number
of downlink unit bands set to the terminal (2 ACK/NACK resources in FIG.4) are used as described
above. Furth@F #hEhnRaE same technique (that is, a technique of transmitting the SR according to
which of the §ﬁsfq\§g?;r§%@§1d the ACK/NACK resource is used) as in 5 the LTE is used in the LTE-A
system so as to simultaneously transmit the SR and the response signal, the SR resources the
number of whiigHLissequal to the number of the ACK/NACK resources are necessary. [0027] That is, as
illustrated in FIG.5A, in the case in which the channel selection is applied using the two ACK/NACK
resources, WR&P A (lthe3§aiad tdthidue ‘Bh irsihel LR és pwd ¢d wimuliBiséorsty ddaihsvidythe SR and
the response signal, the two SR resources the number of which is equal to the number of the
ACK/NACK r@gggrces are necessary. For example, when the terminal does not generate the SR and
transmit%onl tlklﬁ response signal ("when only response signal is transmitted” 15 illustrated in
FIG.5B), the terminal contains information as to not only a symbol (i.e., a phase point) used for the

response sigral byt alppwhichrene.ehihe tWRIACK/NALIKTesou s (R UCGHE regienshiiand 2 in
FIG.4) the response signal has been mapped to, and then transmits a signal (the response signal). On
the other hant;valrestthe t¢imirfarhas:20 genkaatechika SR ANEHETRIpongéisignaldnttited same sub
frame ("when response signal and SR are transmitted" illustrated in FIG.5C), the terminal contains
information agh@tstloty %ﬁﬁyrﬁﬁgﬂ(&e?,ﬂé{m‘?&%@%’émf} G t6dime respHREE siihsl RR%iso which
one of the two SR resources EF response signal has been mapped to, and then transmits a 25signal
(the respons&RIgh&n BE28T ﬁas the base station can recognize a generation status of the SR at the
termina& gide Ry yhich resources belonging to the "SR

ZTE, 3GPP RAN1 meeting #57bis, R1-092464, “Uplink Control Channel

Design for LTE-Advanced,” June 2009

NPL 6

Panasonic, 3GPP RAN1 meeting #57bis, R1-092535, “UL ACK/NACK
15 transmission on PUCCH for carrier aggregation,” June 2009

NPL 7

Nokia Siemens Networks, Nokia, 3GPP RAN! meeting #37bis,

R1-092572, “UL control signalling for carrier aggregation,” June 2005

20  Summary of Invention
Technical Problem
[0026] As described above, the SR resource and the ACK/NACK
resource have the same format, and when the SR and the response signal
are simultaneously transmitted, the terminal transmits the response
25 signal using the SR resource. Here, when the channel selection is
applied in the LTE-A system as a method of transmitting the response

signal, the ACK/NACK resources the number of which is equal to the

11



2F10133-PCT resource group" including the two SR resources or the "ACK/NACK resource group”
including the two ACK/NACK resources a used. Further, the base station can recognize whether or not
the terminal has succeeded in receiving downlink data transmitted in each unit band by a resource
belonging to the resource group used at the terminal side and a phase point of the resource. [0029] As
described ab&b&0BRdHIhe channel selection is used, it is necessary to prepare a plurality of SR

resources angauralily Gf ACKINAGH FESPAIESS (MOSRARSOHIGES,ANT WOAGK/NABIE resources

10 in FIG.5A). However, as illustrated in FIGS.5B to 5D, only one PUCCH resource among the four

PUCCH resotggear¢ee tio BRY&Jourecs antl the 8e9-NBEINAGH EesOmEaskis Uusedin@ certain sub
frame. That is, the three PUCCH resources among the four PUCCH resources are always not used in

a certain subsaanset etH00B0] Ad eleseribdddbuvm endieir drsohanngl deietRoadsagdptigdtin the LYE-A
as a method of transmitting the response signal, if it is considered the case in which the SR and the

response sigRdH& SimtitandoJaygenerand ﬁh%é‘%@%ﬁré’ﬁféﬁﬁ%@o%r‘hﬁe‘%@ oAt uplink

control cganr}%I B(PL}%C%IQ) ;Y‘é%ﬁﬁé&”%é”?ff@?ﬁ% 29[9%3% Itfg %? ob'ecE of the Rres nt inveption to

. al llglt neous Bfns?n .
prOVIde a terminal apparatus and a retransmission control method, which are capable 0 suppressing

an increase igybes aveHEakofdfe.uRln seRtralchaRNeL BUCEHIRYED When Jhe.shanne! selection is
applied as method of transmitting the response signal when carrier aggregation 25communication is
performed uséagr al plurdditynofrdbeent ik ih AR ASHUtienctor Peobletnn 26¢33233-PCT
[0027] That is, as illustrated in FIG.5A, in the case in which the
channel selection is applied using the two ACK/NACK resources, when
10 the same technique as in the LTE is used to simultaneously transmit the
SR and the response signal, the two SR resources the number of which
is equal to the number of the ACK/NACK resources are necessary. For
example, when the terminal does not generate the SR and transmits only
the response signal (¥when only response signal is transmitted”
15  illustrated in FIG.5B), the terminal contains information as to not only
a symbol (i.e., a phase point) used for the response signal but also
which one of the two ACK/NACK resources (PUCCH regions 1 and 2 in
FIG.4) the response signal has been mapped to, and then transmits a
signal {the response signal). On the other hand, when the terminal has
20 generated the SR and the response signal in the same sub frame (“when
response signal and SR are transmitted™ illustrated in FIG.5C), the
terminal contains information as to not only a symbol (i.e., a phase
point) used for the response signal but also which one of the two SR
resources the response signal has been mapped to, and then transmits a
25  signal (the response signal).
[0028] Thus, the base station can recognize a generation status of the

SR at the terminal side by which resources belonging to the “SR

12



[0032] A terminal apparatus of the present invention is a terminal apparatus that communicates with a
base station using a unit band group including a plurality of downlink unit bands and at least one uplink
unit band and has a configuration including a control information receiving 5 section that receives
downlink assignment control information corresponding to downlink data transmitted in at least one
downlink unit23&8fd3A-B&Tunit band group, a downlink data receiving section that receives downlink
data correspqndi t q_%un ' ] t.contrehinformation, an error d Ing,section that
detects a rec%%%lc{){r%%% e%r%rgr ft#\ggriggg*\%]ﬁgvjn iﬁk atar,%gﬁ & E"cgon(%Fo(Tt&slgcti(’?‘rtle tﬁaﬁlg ra?gmits an
uplink controhsignaldepigsapingigenaiation@luplink date R R AQSRONSE sigaakthyoyghan uplink
control channel of the uplink unit band, using a transmission rule of the response signal, based on a
generation st&text néthehyplinkdatatamd amrenorogetentiontregiudt 1dr abtairies fy e eirhagetecting
section, wherein the transmission rule, when the uplink control signal and the response signal have
been simultart®§GER §EnEy dRRFIVithl doiraHinksdida tifpsmettad imerrhanriti denef Weerror
detectionsresult is assogialted with a pt ir of a resource of an uplink control channel to which the
response sigh&r R 208 SIgRE I {2 PRASEPUIRE FPréiSonse UGS B8 eHid5aii%Pe associated
with different pagtern,capdigdaig grups qpich are different in the number of ACKs included in a pattern,
and different pairs are associated with different pattern candidate groups which are the same in the
number of AGKS$ ¥3dludad o« patedn sud ifferdrinintBepesitinn Of 28AEKIR aspatiedn. l0033]A
retransmission control method of the present invention includes a control information receiving step of
receiving dowrsithe SAEY 0 1B 3PPOR tessigineaticuntyd| formeatoncorresgondimtpteldtwdink data
transmitted in at least one downlink unit band in a unit band group includiggéa lurality of downlink unit

bands and at fe%&t/Ohe WBIiFtSARRBEAG™E FRVARRRTSES rBBEIVIKG S0 iHe BBk data 5
corresp?ﬁding ntofFf, %(%(}&v%nIing_%s‘éieq]%rpentscgﬂt{lglt}m%qnatiorﬁleglse rggteﬁcﬂngos&? of detecting a
pacs - :

. 1]? . . ckne .
reception error of the'received downlink data, and a control step of fransmitfing an Uplink control signal

representing genetation of splink %&%Qg afigsPepse sianaldroughan snlinksentralehgrnel of the
uplink unit band, using a transmission 10 rule of the response signal, based on a generation status of

the uplink dateeandrae erad didtection weSIHY dided othe eshoi detsating stepeminereintwhen the
uplink control signal and the response signal have been simultaneously generated within a
transmission &rfftine, Tatdsirdbsidhigel ffds edlisisgopassor i pasb e 16 WhiRH trfefesponse 15

signal is assi%ned and aéohasle point otfthe response §i nal t% t%e different according to the number of
ACKs in a error detettfoi e &ult i, Bhd ¢ u%iﬁﬁra%ﬁirsg a r&%trce to which the response signal

is assigned ang phasg pajat ofithcirasreuseiangkin bendiffereniaceerdingsta.gnosition of ACK in a
pattern, when a plurality of error
the LTE-A as a method of transmitting the response signal, if it is
considered the case in which the SR and the response signal are
simultaneously generated in the same sub frame, the overhead of the
uplink control channel (PUCCH) wastefully increases.
20 [0031] It is an object of the present invention to provide a terminal
apparatus and a retransmission control method, which are capable of
suppressing an increase in the overhead of the uplink control channel
(PUCCH) cven when the channel selection is applied as method of

transmitting the response signal when carrier aggregation

25 communication is performed using a plurality of downlink unit bands.

Solution to Problem
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20detection result patterns having the samr number of ACKs are present, Advantageous Effects of
Invention [0034] According to the present invention, a terminal apparatus and a retransmission control
method can be provided which are capable of 25 suppressing an increase in the overhead of the
uplink control channel (PUCCH) even when the channel selection is applied as method of transmitting
the response2&itfHaBwWHEN carrier aggregation 15 2F10133-PCT communication is performed using a

plurality of dqyphals Unjt haodsy BelAeselini o R s 008pL o s 3 diagia flustrating a
method of spreading a response signal and reference signal; FIGS.2A to 2D are &lagrams for
describing a pigthad f tanseutinthanceRARdE LSR8 sionahlyitaraiieband group
including a plurality of downlink unit bands and at least one uplink unit
band and has a configuration including a control information receiving
5 section that receives downlink assignment control information
corresponding to downlink data transmitted in at least one downlink
unit band in the unit band group, a downlink data receiving section that
receives downlink data corresponding to the downlink assignment
control information, an error detecting section that detects a reception
10  error of the received downlink data, and a control section that transmits
an uplink control signal representing generation of uplink data or a
response signal through an uplink control channel of the uplink unit
band, using a transmission rule of the response signal, based on a
generation status of the uplink data and an error detection result
15 obtained by the error detecting section, wherein the transmission rule,
when the uplink control signal and the response signal have been
simultaneously generated within a transmission unit time, a pattern
candidate of the error detection result is.associated with a pair of a
resource of an uplink control channel to which the response signal is
20 assigned and a phase point of the response signal, different pairs are
associated with different pattern candidate groups which are different in
the number of ACKs included in a pattern, and different pairs are
associated with different pattern candidate groups which are the same in
the number of ACKs included in a pattern but different in a position of
25 ACK in a pattern.
[0033] A retransmission control method of the present invention

includes a control information receiving step of receiving downlink
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FIGS.3A and 3B are diagrams for describing asymmetric carrier 10aggregation applied to individual
terminals and control sequence thereof; FIG.4 is a diagram for describing ARQ control when
carrier aggregation is applied to a terminal; FIGS.5A to 5D are diagrams for describing a method of 15
transmitting an SR and a response signal by a terminal when channel selection is applied as a method
of transmittin@H §&3p@eBe signal, upon carrier performing aggregation communication using a plurality

of downlink upibandss F06 i Aoblogl Aiagiamlusialing:a sanfiguration (7 base 2Qsfation

according to Embodiment 1 of the present invention; FIO./is a lﬂ) k diagram ifus rating a
configuration whas@iminaliaceardng toda bpsimentsl phikeriesent invention; HIS &P 8D are

diagrams for describing a method of transmitting an SR and a response signal by a terminal according
to 25Embodimmenit diofthepinesényivfohtionlfnkemby® sodn imid unit bastdsereipéidl atérminal);
band, a downlink data receiving step of receiving downlink data
5 corresponding to the downlink assignment control information, an error
detecting step of detecting a reception error of the received downlink
data, and a control step of transmifting an uplink control signal
representing generation of uplink data or a response signal through an
uplink control channel of the uplink unit band, using a transmission
10 rule of the response signal, based on a genecration status of the uplink
data and an error detection result obtained by the error detecting step,
wherein when the uplink control signal and the response signal have
been simultaneously generated within a transmission unit time, the
control step includes causing a pair of a resource to which the response
15 signal is assigned and a phase point of the response signal to be
different according to the number of ACKs in a error detection result
pattern, and causing a pair of a resource to which the response signal is
assigned and a phase point of the response signal to be different

according to a position of ACK in a pattern, when a plurality of error

20 detection result patterns having the samr number of ACKs are present.

Advantageous Effects of Invention

[0034] According to the present invention, a terminal apparatus and a

retransmission control method can be provided which are capable of
25  suppressing an increase in the overhead of the uplink control channel

(PUCCH) even when the channel selection is applied as method of

transmitting the response signal when carrier aggregation

15



FIGS.9A and 9B are diagrams for describing mapping of a 2F10133-PCT response signal in an
ACK/NACK resource and an SR resource according to Embodiment 1 of the present invention (when
two downlink unit bands are set to a terminal); P135.1 OA to 10D are diagrams for describing a
method of 5 transmitting an SR and a response signal by a terminal according to Embodiment 1 of the
present inverdld@ (3 BG&Three downlink unit bands are set to a terminal); FIGS.11A and 11B are

ciagrams or deseibinG MaRPING 94 (5260360 AN ACIYNACK IEpueE AN an SR resource

10according to Embodiment 1 of the present inveéntion (whe wnlink unit are setto a
terminal); F1GS.12A to 12D are diagrams for describing a method of transmitting an SR and a
response signal by a terminal according to Embodiment 2 of the present invention; 15FIGS.13A and
13B are diagirief fBredesiritory ofidppimg md | response signal in an ACK/NACK resource and an SR
resource acc?(r)c(i}igl?}to Embodiment 2 of the present invention (mapping example
5 FIG.] is a diagram illustrating 2 method of spreading a response
signal and reference signal;
FIGS.2A to 2D are diagrams for describing a method of
transmitting an SR and a response signal by a terminal;
FIGS.3A and 3B are diagrams for describing asymmetric carrier
10 aggregation applied to individual terminals and control sequence
thereof;
FI1G.4 is a diagram for describing ARQ control when carrier
aggregation is applied to a terminal;
FIGS.5A to 5D are diagrams for describing a methed of
15 transmitting an SR and a response signal by a terminal when channel
selection is applied as a method of transmitting a response signal, upon
carrier performing aggregation communication using a plurality of
downlink unit bands;
FiIG.6 is a block diagram illustrating a configuration of a base
20 station according to Embodiment 1 of the present invention,
FIG.7 is a block diagram illustrating a configuration of a
terminal according to Embodiment 1 of the present invention;
FIGS.8A to 8D are diagrams for desecribing a method of
transmitting an SR and a response signal by a terminal according to
25 Embodiment 1 of the present invention (when two downlink unit bands
are set to a terminal);

FIGS.9A and 9B are diagrams for describing mapping of a
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1); FIGS.14A and 14B are diagrams for describing mapping of a 20 response signal in an ACK/NACK
resource and an SR resource according to Embodiment 2 of the present invention (mapping example
2); FIGS.15A and 15B are diagrams for describing mapping of a response signal in an
ACK/NACK resource and an SR resource 25according to Embodiment 2 of the present invention
(mapping ex@M&33)PFIGS.16A and 16B are diagrams for describing mapping of a 2F10133-PCT

response sigpal Ja, AL AGHINACK, U R ATRR 193AWE: 25501ding tRmbgdiment 2 of the

present invention (mapping example 4); and FIGS.17A and 17/B are diagrams illustrating a
variation of the:&présent veRioke Baseription ef Embodinanis:[0pBSplHawinafiescambepdiments of the

present invention will be described in detail with reference to the accompanying drawings. In 10the
following emidodiminis uliké befedsners mantradstdonmellike parts, and the redundant description will
not be repeated.

FIGS.10A to 10D are diagrams for describing a method of

5  transmitting an SR and a response signal by a2 terminal according fo
Embodiment 1 of the present invention (when three downlink unit bands
are set to a terminal);

FIGS.11A and 11B are diagrams for describing mapping of a
response signal in an ACK/NACK resource and an SR resource

10  according to Embodiment 1 of the present invention {when three
downlink unit bands are set to a terminal);

FIGS.iZA to 12D are diagrams for describing a method of
transmitting an SR and a response signal by a terminal according to
Embodiment 2 of the present invention;

15 FIGS.13A and 13B are diagrams for describing mapping of a
response signal in an ACK/NACK resource and an SR resource
according to Embodiment 2 of the present invention (mapping example
D3

FIGS.14A and 14B are diagrams for describing mapping of a

20 res?onse signal in an ACK/NACK resource and an SR resource
according to Embodiment 2 of the present invention (mapping example
2);

FIGS.15A and 15B are diagrams for describing mapping of a
response signal in an ACK/NACK resource and an SR resource

25 according to Embodiment 2 of the present invention {(mapping example
3%

FIGS.16A and 16B are diagrams for describing mapping of a

17



[0037] (Embodiment 1) [Overview of Communication System] In a communication system including
base station 100 and 15 terminal 200 which will be described later, communication using uplink unit
bands and a plurality of downlink unit bands associated with the uplink unit bands is performed, that is,
communication based on asymmetric carrier aggregation specific to terminal 200 is performed. This
communicati@h Eisi2#Cdlso includes a terminal that does not have 20 a function of performing

communicatiggslﬂgﬁgg ogigﬁgje_riggg‘{ggag‘ieq{qm ; fog‘,@g%qéorrgmug]i%atigg bgﬁ)ne downlink unit band

and one uplink unit band associated with the downlink unit ncF(thélt communication Hot based on

carrier aggregationdiwiglie EnmiaR2A0: DQIBTbYsBese HALGNHA0 (meppiigpredda support both
25communications based on asymmetric carrier aggregation and communication not based on carrier
aggregation. f0039)Communication not based on carrier aggregation may be 2F10133-PCT
performed between hase station 100 and terminal 200 according to resource assignment with respect
to terminal 200 by baSERaliof 106! [OBORRS thie gsrmaumibasiBatiysiemy amat ebrmthication not

based on carrier %qlqre!g,aety%lﬁ performed, the ARQ is performed as in the 5 conventional art, whereas

when commuhication basad On carrier aggregation is performed, the channel selection is employed in
the ARQ. That is, this communication system is, for example, an LTE-A system, base station 100 is,
for example, an LTE-A base station, and terminal 200 is, for example, an LTE-A terminal. The terminal
having no 10iectiin 16 parfopnibg demmsnication based on carrier aggregation is,

[0036] Hereinafter, embodiments of the present invention will be
described in detail with reference to the accompanying drawings. In
10 the following embodiments, like reference numerais denote like parts,
and the redundant description will not be repeated.
[0037] (Embodiment 1)
[Overview of Communication System]
In a communication system including base station 100 and
15  terminal 200 which will be described later, communication using uplink
unit bands and a plurality of downlink unit bands associated with the
uplink unit bands is performed, that is, communication based on
asymmetric carrier aggregation specific to terminal 200 is performed.
This communication system also includes a terminal that does not have
20 a function of performing communication based on carrier aggregation
and performs communication by one downlink unit band and one uplink
unit band associated with the downlink unit band (that is,
communication not based on carrier aggregation), unlike terminal 200.
[0038] Thus, base station 100 is configured to support both
25 communications based on asymmeiric carrier aggregation and
communication not based on carrier aggregation.

[6039] Communication not based on carrier aggregation may be
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for example, an LTE terminal. [0041] In the following, a description will be made under the premise of
the following. That is, asymmetric carrier aggregation specific to terminal 200 is configured between
base station 100 and terminal 200 in 15 advance, and information of a downlink unit band and an
uplink unit band used by terminal 200 is shared between base station 100 and terminal 200. [0042]
[Configuratioro¥Bada Station] FIG.6 is a block diagram illustrating a configuration of base 20 station

100 according defsrafarlimen derf thesprasenbinventionnRefeningia FGH. fasg sialion,100 includes
control section 101, control information generating section 102, coding section 103, modulating section

104, coding sextiorr &5 s siapartrartsmitsioaspentrob sectidm AD8 fthbgutatirgssediian XA, mapping
section 108, IFFT section 25 109, CP adding section 110, radio transmitting section 111, radio
receiving secti®f“P12, &P tHem somasEtreh 2133 BTG HYdarastmpreriient o1 ndédpreediing section
115, sequence contral section 116, 2F10133-PCT correlation §ro,cessin section 117, deciding

|

section 118, &fd FAIFAREARSISAORE ot i AL Yahedatihg sARicn 1£18fAPEBR D Aol Sedfon 101
assigns a dowglink feaarrre o, raprmitiag contte! IimANGR Nt isy 2dawnlipk gontrol
aggregation is performed, the channel selection is employed in the ARQ.
That 1s, this communication system is, for example, an LTE-A system,
base station 100 is, for example, an LTE-A base station, and terminal
200 is, for example, an LTE-A terminal. The terminal having no
10 function of performing communication based on carrier aggregation is,
for example, an LTE terminal.
[0041] 1In the following, a description will be made under the premise
of the following. That is, asymmetric carrier aggregation specific to
terminal 200 is configured between base station 100 and terminal 200 in
15 advance, and information of a downlink unit band and an uplink unit
band used by terminal 200 is shared between base station 100 and
terminal 200.
[0042] [Configuration of Base Station]
FIG.6 is a block diagram illustrating a configuration of base
20 station 100 according to Embodiment 1 of the present invention,
Referring to FIG.6, base station 100 includes control section 101,
control information generating section 102, coding section 103,
modulating section 104, coding section 105, data transmission control
section 106, modulating section 107, mapping section 108, IFFT section
25 109, CP adding section 110, radio transmitting section 111, radio
receiving section 112, CP removing section 113, PUCCH extracting

section 114, despreading section 115, sequence control section 116,
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5 information assignment resource) and a downlink resource for transmitting downlink data (that is, a
downlink data assignment resource) to resource assignment target terminal 200. This resource
assignment is performed in a downlink unit band included in a unit band group set to resource
assignment target terminal 200. The 10 downlink control information assignment resource is selected
from among rZ8HURRECErresponding to the downlink control channel (PDCCH) in each downlink unit

band. Further, the. daw inl?(ijggaeﬁﬁignnggn%rggou[% is sglect d from amang resqurces
I

corresponding to the downlink data cRannel (PDSCH) in each b%linﬁ?unit%and. 5 Faurrl%er, when a

plurality of resgticesasRIgRMNILIR e iehRINAls £@0: Ake fuageat gantrol section 101 assign different
resources to respective resource assignment target terminals 200. [0044] The downlink control

information a§8ighhient rEsatiroks aeetéquivdlént tathezabove-déseridédU |/ r206CHs. That is, each of
the 20 downlink control information assignment resources is configured with one or more CCEs.
Further, the GEE2STfIA8d iFIAE dowilfRigHtiRihd AHeddssdtiatetl with €BhPbneRPPEEBLIrCes of the

uplink coptrol.channel region (PUCCH region) in an uplink unit band in.the unit band gr ina
one-to-or?e cérnr%osrﬁlcl)ﬁt 8rl?ce aré%%glr?{ﬁaﬁf,séﬁ iR er & ach 2§il %‘&Iglil%q(assrg&%?é:ﬁ Swit C'aFr)n index of

the PUCCH in,3.0ne:1g:0n€ §OWRSRANIGHGE ens, That igoSARR&C R 72 dounlink ypnit band n is

associated with a component resource of a PUCCH region nin an 2F10133-PCT uplink unit band in a

unit band growgsisuadenetto-pRe eRfeeaRedanea manrget. [RP4HheoB0U. seqtion 1k seteemines a
coding rate used to transmit control information to resource assignment target terminal 200. Since 5
the amount ohssitansh té ¢onprertieforadation aliffers midodrdimg ttiobunig contihgdede isoatrohection 101
assigns downlink control information assignment resources having a number, of %CES to,which the

control informiih HERAHG ikt atfolifsrasta CaM BRI AT E5046FEHE sélfion 16% Butputs

Informatllan rec&%t\%g:f[%}(hecontroi information assignment resource is selected from

among resources corresponding to the downlink control channel
(PDCCH) in each downlink unit band. Further, the downlink data
assignment resource is selected from among resources corresponding to
the downlink data channel (PDSCH) in each downlink unit band.
15 Further, when a plurality of resource assignment target terminals 200
are present, control section 101 assign different resources to respective
resource assignment target terminals 200.
[0044] The downlink control information assignment resources are
equivalent to the above-described L1/L2 CCHs. That is, each of the
20 downlink control information assignment resources is configured with
one or more CCEs. Further, the CCEs included in the downlink unit
band are associated with component resources of the uplink control
channel region (PUCCH region) in an uplink unit band in the unit band
group in a one-to-one correspondence manner (that is, an index of each
75 CCE is associated with an index of the PUCCH in a one-to-one
correspondence manner). That is, each CCE in 2 downlink unit band n

is associated with a component resource of a PUCCH region n in an

20



10 downlink data assignment resource to control information generating section 102. Further, control
section 101 outputs information related to a coding rate to coding section 103. Further, control section
101 decides a coding rate of transmission data (that is, downlink data) and outputs the decided coding
rate to coding section 105. Further, control 15 section 101 outputs information related to the downlink
data assignnZFt0ESeRf®e and information related to the downlink control information assignment

resource, to mapping section 108, Here, contral section 101 performs control such that downlink data
and downlink cgontro?[iln?ormation1 orf91 the (fo%varﬁ%llgé(g%f are rﬁa%%%cﬁootﬁ% Same downiink tnit 20 band.

[0047] Contrghk@epation generating section 102 generates control information including information
related to the downlink data assignment resource, and outputs the generated control information to
coding sectiof00@3.] Thisccuntiokinfarmmalion i genevated forcedthd badeverdik tinitdaasthi¥When a
plurality of resource assignment target terminals 200 are present, a terminal ID of a destination
terminal is in@RBE® Int{e BB AtBRIfR AR §oras B S ntRTRe! Hefras] 2HD135HmeT resource

i t tayget terminals, 200. F le, the.cantrol information includes a CRC bit masked with
e torminal 16 51 HS BBL BRG] A ST RGO 29 B ST b

assignment congral InfgrnagR (eIl iR MEH oA AN REAYYRINK ARSIGN TR m AQRKH] Coding

section 103 encodes the control information according to the coding rate received from control section
101, and outpits ihenencoran casssohiniefpationdm bdelating Bectionwiiti4 0049 hdadrdating section
104 modulates the encoded control 10information and outputs the modulated signal to mapping
section 108. 050G tding: settipriliosrecuves fraatmissidredaizpfthdt is, downlink data) of each
destination terminal 200 and the coding rate information from control section 101 as input, encodes the

transmission R4 %and JubBits the eHéBled fansAHERISA dafd I5RREL fartsifit&bntes EBRtrol section
ransmilgion SO B RS AR S Sk it BULE o Sacedi 08 PRI 7=
transmission gdatg; iythemp outpuit-ig datadransmissien contrel seepen 108 ormation related
to a coding rate to coding section 103. Further, control section 101
decides a coding rate of transmission data (that is, downlink data) and
outputs the decided coding rate to coding section 105. Further, control
15 section 101 outputs information related to the downlink data assignment
resource and information related to the downlink control information
assignment resource, to mapping section 108. Here, control section
101 performs control such that downlink data and downlink control
information for the downlink data are mapped to the same downlink unit
20  band.
[0047] Control information generating section 102 generates control
information including information related to the downlink data
assignment resource, and outputs the generated control information to
coding section 103. This control information is generated for each
25  downlink unit band. When a plurality of resource assignment target

terminals 200 are present, a terminal ID of a destination terminal is

included in the control information so as to discriminate between
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20[0051]At the time of first time transmission, data transmission control section 106 retains the
encoded transmission data and also outputs the encoded transmission data to modulating section 107.
The encoded transmission data is retained for each destination terminal 200. Further, transmission
data to one destination terminal 200 is retained 25 for each downlink unit band to transmit. Thus, not
only retransnissian x@qtrol of all data to be transmitted to destination terminal 200 but also

retransmission control of each downlink upit band can erformed. 2F10133-PCT [0052] Further,
upon receividg NAEK of BB TP Ho kAR ota?fﬁ}gﬁi%%?% ‘th%ﬁéhed‘%g'ﬂ? f1 dBFnfiRR G baund from

reransmissiq FAMRLSNAl SRS NG sRCIan Ltk d3E (ARSI AASRINKY 19F10P P outbuts

retention data corresponding to the downlink unit band to 5Smodulating section 107.Upon receiving
ACK for dowarlgskidatadfansepitiecai a certain dewsial unih handahiom refapsnyssioanesatrol signal
generating section 119, data transmission control section 106 deletes retention data corresponding to
the downlink tshitvhalid k[@65E Vsl g red ctidie 0 7t head (et ohd eftooeieddransmigsien 10data
received from data transmission control section 106, and outputs a modulated signal to mapping
section 108. HOEAHEASHELEE/A-108 maps the modulated signal of the control information

received from o IaUBg AR LR B RRRIHIESEIER DY Re e egpvpligformator
to the coding rate received from control section 101, and outputs the
encoded control information to modulating section 104,
[0049] Modulating section 104 modulates the encoded control

10  information and outputs the modulated signal to mapping section 108,
[0050] Coding section 105 receives fransmission data (that is,
downlink data) of each destination terminal 200 and the coding rate
information from control section 101 as input, encodes the transmission
data, and outputs the encoded transmission data to data tramsmission

15 control section 106. Here, when a plurality of downlink unit bands are
assigned to destination terminal 200, each transmission data transmitted
through each downlink unit band is encoded, and the encoded
transmission data is then output to data transmission control section
106.

20 [0051] At the time of first time transmission, data transmission
control section 106 retains the encoded transmission data and also
outputs the encoded transmission data to modulating section 107. The
encoded transmission data is retained for each destination terminal 200.
Further, transmission data to one destination terminal 200 is retained

25  for each downlink unit band to transmit. Thus, not only retransmission

control of all data to be transmitted to destination terminal 200 but also

retransmission control of each downlink unit band can be performed.

22



15received from control section 101, and outputs a mapping result to IFFT section 109. [0055] Further,
mapping section 108 maps the modulated signal of the transmission data received from modulating
section 107 to a resource represented by the downlink data assignment resource received from
20control section 101, and outputs a mapping result to IFFT section 109. [0056] The control
information aAtilfHe irBkdmission data mapped to a plurality of sub carriers in a plurality of downlink

unit bands by sespRing Beelinn, 19 sre Hanstampedfiankireguanexdomain signalsdnia fime-domain
signals by IFFT section 109, are transformed into 25 OFDM signals with a CF added by CF adding
section 110, arensuljeeiédioauigansmissiom pdecess skichms ddigitarananaieg5Ay denaversion
process, an amplification process and an up-conversion process by radio 2F10133-PCT transmitting
section 111, 4A8taeS Figirhited eor{enines00 thiSudginbm tiarsmbs Y005 FPRUEib Teediving section
112 receives %)rgs onse signal or a reference signal ér,ansmitted from termjnal 20Q through the

e

antenna, and f‘bm§sa RSt %ﬁe%%frsqf&?_‘é lg%okﬁlnt-}&Sn%‘é?é’?éHlbrélﬁﬂésbéﬁ& df analog to
digital (A{D) GRRYGISIAR PraGess, 2N 109 resRANse Signal orhe faierenss siehiink data

transmitted in a certain downlink unit band from retransmission control
signal generating section 119, data transmission control section 106
deletes retention data corresponding to the downlink unit band.
[0053] Modulating section 107 modulates the encoded transmission
10 data received from data transmission control section 106, and outputs a
modulated signal to mapping section 108.
[0054]7 Mapping section 108 maps the modulated signal of the control
information received from modulating section 104 to a resource
represented by the downlink control information assignment resource
15 received from control section 101, and outputs a mapping result to IFFT
section 109.
[0055] Further, mapping section 108 maps the modulated signal of the
transmission data received from modulating section 107 to a resource
represented by the downlink data assignment resource received from
20 control section 101, and outputs a mapping result to IFFT section 109.
[0056] The control information and the transmission data mapped to a
plurality of sub carriers in a plurality of downlink unit bands by
mapping section 108 are transformed from frequency-domain signals
into time-domain signals by IFFT section 109, are transformed into
25 OFDM signals with a CP added by CP adding section 110, are subjected
to a transmission process such as a digital to analog (D/A) conversion

process, an amplificatiop process and an up-conversion process by radio
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[0058] CP removing section 113 removes a CP added to the response signal or the reference signal
that has been subjected to the reception 10process. [0059]PUCCH extracting section 114 extracts
PUCCH regions (PUCCH regions respectively corresponding to PUCCH resources) corresponding to
M SR resources and N ACK/NACK resources from the PUCCH signal included in the received signal,
and sorts theZ2d%®483eBCE PUCCH signals into processing systems corresponding to the respective

resources. Teryral; al| n ntral infQrmation.(that is, either.qrbgth of tﬁnle SR and the
response sig%g%%%ﬁg gg;%(ggg? %? t%%%%%%&%e?é%r%ﬁ?%%é&%@%ﬁ?gaoﬁﬁg s?nelé% £8-x and
correlation pregessiag section 20 117-x process the PUCCH signal extracted from the PUCCH region
corresponding to an x-th PUCCH resource (the SR resource or the ACK/NACK resource. Here, x =1
to (M + N)). H&4k Sfatidhaddo isepeoviter wattiiprocEkzing systems of egrpreadingnatctional 15 and
correlation processing section 117 corresponding to each PUCCH 25 resource x (the SR resource or

the ACK/NACRIFEEBGf& e transmistad yyuieuip phdd Sithivr gbd oot Bpecifiadly,

desprea%ing sec melsﬁ des r§ads a Sé%nal of ah2F10 3-PCT portion corresponding to the
response€ sighal USING a Walsh sequenca which teriiida QWD%%E*SF%@@OB&% f?%p?é%d?ﬁlg in each
PUCCH resoycedihecSR;asetice/ontha ARKINACK fesaitce) aad Quipiis dbesdgspread signal to

correlation processing section 117. Further, 5 despréading section 115 despreads a signal of a portion
correspondinghto thi:reterenggmignal using a DFT sequence which terminal 200 uses for spreading of
the reference signal in each PUCCH resource (the SR resource or the ACK/NACK resource), and
outputs the dESpb&ad sighalem eviralatrniiprodessingmseetorlCP. added to the response

signal or the reference signal that has been subjected to the reception
10 process.
[0059] PUCCH extracting section 114 extracts PUCCH regionsg
(PUCCH regions respectively corresponding to PUCCH resources)
corresponding to M SR resources and N ACK/NACK resources from the
PUCCH signal included in the received signal, and sorts the extracted
15 PUCCH signals into processing systems corresponding to the respective
resources. Terminal 200 transmits uplink control information (that is,
either or both of the SR and the response signal) using any one of the
PUCCH resources.
[0060] Despreading section 115-x and correlation processing section
20 117-x process the PUCCH signal extracted from the PUCCH region
corresponding to an x-th PUCCH resource (the SR resource or the
ACK/NACK resource. Here, x = 1 to (M + N)). Base station 100 is
provided with processing systems of despreading section 115 and
correlation processing section 117 corresponding to each PUCCH
25 resource x (the SR resource or the ACK/NACK resource. Here, x = 1
to (M + N))} used by base station 100,

[0061] Specifically, despreading section 115 despreads a signal of a
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10[0062] Sequence control section 116 generates a ZAC sequence that may be possibly used to
spread the response signal and the reference signal transmitted from terminal 200. Further, sequence
control section 116 specifies correlation windows that respectively correspond to (M + N) PUCCH
resources (SR resources and ACK/NACK resources), 15 based on PUCCH resource which may be
possibly use@Bi0igidviaAl 200. Then, sequence control section 116 outputs information representing

the specified gorrelation windaw and the generated ZAC seguences to cogrelation processing section
117. [0063]C§rrelat?(1)n %fyg%c%dg%sﬁg% ction ﬁf%ﬁ?@ﬁ%?eggggfréﬁ%]ﬁi&l %0 I?jne Bgﬁﬁggﬁethe signal

input from desprrading:saslion 146 andiheAAGRAES Hhakmay bepossikly usedfepprimary

spreading in terminal 200 using the information represeniing the correlation window and the ZAC
sequences inmsbftons {¢hieciR e comralesectibe KBKANMALEDwis the cajcuated ogrieation value to
deciding section 118. 25 [0064] Deciding section 118 decides whether or not the SR and the response
signal are beffFBEFfSmiEEAbm ferPRREP 200 badsa Bif ShrgcoResstion valde inpRurtmorrelation

processing section 117. That 2F10i§?-PCT is, deciding section 118 decides whether or not any of the
(M + N) BUCEBHREERIRRSSESR Wb irc S SHE HEINARNR Felb Fr RL) O Befifg 1§58 B B minal 200 or

whether or nqbane e (U, < NRUEGErasebizess being Yorii dsiyiial 240 SI006S) For

example, when it is decided that any one of the M SR resources is being used by termlnaf 200 at
timing when thg tepripal 00 Fansnitsdha [RSPDISE SiHNed dh resnonse e dbedewntiskdata, deciding
section 118 decides that both the SR and the response signal are being transmitted from terminal 200.
Further, whendss:decided bisatdil/ Haiéle of thervebRaresowrtest foflzepiedeteatinégnane SR
resource) is being used by terminal 200 at timing other than timing when the terminal 200 transmits the
response sigh@l AT pHRZe RECHRS SO e Ideciding section 118 decides that only the SR is
being trapsmi mderminal 200. Further, when.it is decided that fthe N .15 ACK/NACK
resourcgg is é?)r(l%gEr sed b ufel}(ﬁ%n%?ﬁg E dse%cfﬁﬁa slélc%tsi%effé%gsci eag %{th 8?1%}1&%0 ?esgf)%%se signal is

being transmiggd fB@Tgt%mm?' 2004 Ryrtbsrewhendt is gecifed thal Norg »fihe FesoMEes is being
used by the termiinal, deciding section 118 decides that neither the SR nor the response signal is being

transmitted frergderminah 200t 20 [00HH] Iteaddiiion, 2lten it Budekided ¢hatitermrinalb2@tois
transmitting the SR, deciding section 118 outputs information related to the SR to an uplink resource
assignment ceertdd setlibreprast figsteasd tiathari naeenst 1B dletsabg ehatolst AL DO 14 transmitting

the e onse O R P L T o S S TSRS 2RN22S LI 'RURIRAYK resources),
15 based on PUCCH resource which may be possibly used by terminal 200.
Then, sequence control section 116 outputs information representing the
specified correlation window and the generated ZAC segquences to
correlation processing section 117,
[0063] Correlation processing section 117 calculates a correlation
20 value between the signal input from despreading section 115 and the
ZAC sequence that may be possibly used for primary spreading in
terminal 200 using the information representing the correlation window
and the ZAC sequences input from sequence control section 116, and
outputs the calculated correlation value to deciding section 118.
25 [0064] Deciding section 118 decides whether or not the SR and the
response signal are being transmitted from terminal 200, based on the

correlation value input from correlation processing section 117. That

25



25 by the response signal through synchronization detection. In detail, deciding section 118 first
determines a PUCCH resource from which a maximum correlation value has been detected among
PUCCH resources 2F10133-PCT corresponding to correlation processing sections 117-1 to 117-(M +
N). Next, deciding section 118 specifies a phase point of the response signal transmitted through the
PUCCH reso@Ri@6rREThich the maximum correlation value has been detected, and specifies a

reception 5 sigtus patier tal aaesnandslpdhe BUGEH resouice. the spegfied ghasg point, and the

{
number of dowhlink unit Bands through which'its own's ation has transmitted k data to terminal

200. Then, desinersagian:tid inditclialbsenersies ATAGK SGRALOSGNACK siapel op data
u

transmitted in each downlink unit band based on the 10 specified reception status pattern, and
outputs the AG€ &iyat emiliealNRCK signahtakietransaussivmmeontfollsigiisd geneyabitig sd4tion 119.
Here, when all of correlation values obtained corresponding to the respective PUCCH resources are
equal to or sigiR¥FEN1a BsEegiE tstbbrolarmalnal dféiding section 118 decides that non response

ignal 15 h t itted f terminal. 2Q0, [ DTX for all d link data, and output
tho DT 30 1ol AT hisdIoh CoHAFBY oAl ndtat GELUBH 708" (088 PG (ier Hinch theRuplk
resource asSUTEAONELAREHRR G ILSHAIST RSV SS oG, SBybASS SEHBR 0P sgnsmis the

uplink 20 assignment control infformation (which may be also reférred to as "uplink grant) that notifies

an uplink dataragsignmnent rasgiiaee toi larmingl 20 o thab tefidek20h¢aadrangeui diplink data.
Thus, base station 100 decides whether or not a resource for uplink data needs to be assigned to
terminal 200, ¥asderhohlthel aplihksctirtob charthel Shenzb tdetaikspbancopegatbrein theinplink
resource assignment control section and the details of an operation of base station 100 of assigning a

resource for dpfmkIEts 4o Raminarp00akiitASt befdetfbed iR 1i138-BectdBB6H 3 etiBhsmission
o) A emifiSd S obih S Bort G Bl R e Ao Bt o S Ging section 116
Specifically, whendhg JESPEPSRSGIALICR®SERNd ming other than timing when the
terminal 200 transmits the response signal in response to the downlink
data, deciding section 118 decides that only the SR is being transmitted
from terminal 200. Further, when it is decided that any of the N
15 ACK/NACK resources is being used by terminal 200, deciding section
118 decides that only the response signal is being transmitted from
terminal 200, Further, when it is decided that none of the resources is
being used by the terminal, deciding section 118 decides that neither
the SR nor the response signal is being transmitted from terminal 200.
20  [0066] In addition, when it is decided that terminal 200 is
transmitting the SR, deciding section 118 outputs information related to
the SR to an uplink resource assignment control section (not illustrated).
Further, when it is decided that terminal 200 is transmitting the
response signal, deciding section 118 decides a phase point represented
25 by the response signal through synchronization detection. In detail,

deciding section 118 first determines a PUCCH resource from which a

maximum correlation value has been detected among PUCCH resources
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5 NACK or the DTX is received, retransmission control signal generating section 119 generates
retransmission control signal representing a retransmission command, and outputs the retransmission
control signal to data transmission control section 106. Further, when the response signal representing
ACK is received, retransmission control signal 10generating section 119 generates a retransmission
control signalzEleseptimg that retransmission is not necessary, and outputs the retransmission

trol signal to data t issi trol section 106. [0069] [Configyration of Terminal]. FIG.7 i
Pk agrorf TECATAG B ARTBATRIGH SF HRTTAR £8 256 460D ikt BbIdaniL. 11 he presen

vention. RefeEing tRuFifi-fa [RUBINBH239 dnclderfar reaRiingaeqtion 204, Gfa peuing section

202, fast Fourier transform (FFT) section 203, ‘extracting section 204, demodulating Section 205,
decoding sectingm 206 gecisingeseCctibro2@h, cegropsECim 20& demedytating sectan 209, decoding
20 section 210, CRC section 211, response signal generating section 212, modulating section 213,
primary spreau#tgwachor 2l atissondawy dpreddiony dettiored] Bpi-Flesaftron216:<@F @nlding section
217, and radio transmitting section 218. [007Q]Radio receiving section 201 receives an OFDM signal

25 transmitted B BT GBA!1 60 EFRGMSN 45 E L PeAtimts asre dBBitRESI6SS, such as
d - i 1D i th i FD ignal. .2F10133-PCT
a down-conversion %ngfetssaa Al ﬁ%”mvﬁé%'%g;a;%%e%??mgﬁg gﬁ&%e%?% l%'}}"ti}ﬂ?& ek

[0071] CP rer%ovmg ection 202 removes a C to signa e reception

processing. QP24 B segtion 203rnsiarmas e sreathORDM signalline 6. frequengy domain
signal by FFT and outputs the received signal to 5extracting section 204. [0073] Further, extracting
section 204 edtracianties elcnivintinkl o rbicldaahst Jgnet {tike BDCCEIHKskigala fromahs 4étkived signal
received from FFT section 203 according to input coding rate information. That is, since the number of
CCEs configuifg ahec@ospiink comitral 1 0dnisrfiaabniestmtine it résduaed daitde8epding on the

coding rate, extracting,section 204 extracts the downlink control channel signal using the number of
CCEs which é@ﬁ%&ﬁgﬁdﬁeﬁf’m@@oaﬁélﬁﬁ a:%%ﬁ’e%gcﬁgﬁplfnﬁ. hfﬁuertﬁge(r?rnf%rsel%aeﬂ%own ik control

channel signatig extracted for.each doumlink sipitBand Thaaxtrasiad demnink captrol 1o.

Here, when all of correlation values obtained corresponding to the
respective PUCCH resources are equal to or smalier than a specific
threshold value, deciding section 118 decides that non response signal
15  has been transmitted from terminal 200, generates DTX for all downlink
data, and outputs the DTX to retransmission control signal generating
section 119.
[0067] Further, when the uplink resource assignment control section
(not illustrated) receives the SR, base station 100 transmits the uplink
20 assignment control information (which may be also referred to as
“uplink grant™) that notifies an uplink data assignment resource, fo
terminal 200 so that terminal 200 can transmit uplink data. Thus, base
station 100 decides whether or not a resource for uplink data needs to
be assigned to terminal 200, based on the uplink control channel. The
25  details of an operation in the uplink resource assignment control section
and the details of an operation of base station 100 of assigning a

resource for uplink data to terminal 200 will not be described.
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15channel signal is output to demodulating section 205. [0074] Further, extracting section 204 extracts
downlink data from the received signal based on the information related to the downlink data
assignment resource, which is addressed to its own terminal, received from deciding section 207, and
outputs the extracted downlink data to 20demodulating section 209. [0075] Demodulating section 205
demodulates 2@ W33k control channel signal received from extracting section 204, and outputs the

obtained demagygonsssliadecading.sselipa;20%: OFEIDACAYINA seqlon 208 dogedes the

demodulation'result 25received from demodulating sec rdingto t put cod?ng rate

information, and eutpiss the otainad desnding Rsullla derdHngi SRCHAR3 0 2 frlA&B-RCT [0077]

Deciding section 207 makes a blind decision as to whether or not control information included in the
decoding resgis edcéived ifinin wecdeang Sectioh 206 ie carfioohinidomatiq addoesseetidiitg own

terminal. This decision is made using the decoding result 5 corresponding to the extraction unit as a
unit. For exanipféiefecitiity seRrP0?adbmagiied CRE bReSBiRISthetdtihar fDT6f RB1HWN terminal,

d deci tral informatjon with CRC, = QK ).as the contral information addressed to it
o torinal VREH QSelig Seotth 67 Sl THGHRARaIF ToRBA ) FRERDIETA A Eacsignment

Loresource fordiaun iqeninghabieh IS inelidash b copliginfagpalion-adecesaad o s own
terminal, to extracting section 204. [0078] Further, deciding section 207 specifies each CCE to which
the control infespation Rddsesse i0-ta10VwA deontpakis tnaprethinsthesenkols gentpaaannel of

each downlink unit band, and outputs an
to data transmission control section 106. Further, when the response
signal representing ACK is received, retransmission control signal
10  generating section 119 generates a retransmission control signal
represenfing that retransmission is not necessary, “and outputs the
retransmission control signal to data transmission control section 106.
[0069] [Configuration of Terminal]
FIG.7 is a block diagram illustrating a configuration of terminal
15 200 according to Embodiment 1 of the present invention. Referring to
FIG.7, terminal 200 includes radio receiving section 201, CP removing
section 202, fast Fourier transform {(FFT) section 203, extracting
section 204, demodulating section 205, decoding section 206, deciding
section 207, control section 208, demodulating section 209, decoding
20 section 210, CRC section 211, response signal generating section 212,
modulating section 213, primary spreading section 214, secondary
spreading section 215, IFFT section 216, CP adding section 217, and
radio transmitting section 218.
[0070] Radio receiving section 201 receives an OFDM signal
75  transmitted from base station 100 through an antenna, and performs a

reception process, such as a down-copversion process, an A/D

conversion process, on the received OFDM signal.
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15identification number (that is, CCE index) of the specified CCE to control section 208. [0079]Control
section 208 specifies a PUCCH resource (frequency/code) corresponding to the CCE to which the
downlink control information received at an n-th (n = first to N-th) unit band is 20 mapped, that is, a
PUCCH resource n (That is, an ACK/NACK resource n) in a PUCCH region n, based on the CCE
identification XEIrdRY-PERived from deciding section 207. Then, control section 208 decides a PUCCH

resource to HS ito ransmit the respon ignal, among the specified ,N. ACK/N sources and
the M SR res urcz prg\ll,?i‘oﬁeﬁlygé’ %%ti?ie%ﬂ(r%o%m%l%asg %rfla?i\(’)?l%l806[%0%%‘?%‘1pet8i?iic§zﬁly,6g(i)§n¥ol section

208 decides §i%ﬁJ‘QQHg@gggrg&gg,g%ly%@ggﬁighase point to be set so as to transmit a signal
according 2F10133-PCT to a transmission rule (a mapping rule) of the response signal, which will be

described latéd0haded B theegenerdtinh statisfonfosntatonsokive SR Fidlvedsianiancuplink data
generating section (not illustrated) and an error detection result (that is, a reception success/failure 5
pattern) of doWAliRRHatadereaih atdink Ynftibhnané ceriforh e Recsérs6n 9202{0081] Then,

control section 208 qut i '
g extracﬁn létSScltrllg%rlyslgpn related to the

{0073] Further, extracting section 204 extracts the downlink control
channel signal (the PDCCH signal) from the received signal received
from FFT section 203 according to input coding rate information. That
is, since the number of CCEs configuring the downlink control
10  information assignment resource changes depending on the coding rate,
extracting section 204 extracts the downlink confrol channel signal
using the number of CCEs which corresponds to the coding rate as an
extraction unit. Furthermore, the downlink control channel signal is
extracted for each downlink unit band. The extracted downlink control
15 channel signal is output to demodulating section 205.
[0074] Further, extracting section 204 extracts downlink data from the
received signal based on the information related to the downlink data
assignment resource, which is addressed to its own terminal, received
from deciding section 207, and outputs the extracted dowrlink data to
20 demodulating section 209.
[0075] Demodulating section 205 demodulates the downlink control
channel signal received from extracting section 204, and outputs the
obtained demodulation result to decoding section 206.
[0076] Decoding section 206 decodes the demodulation result
25  received from demodulating section 205 according to the input coding
rate information, and outputs the obtained decoding result to deciding

section 207.
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phase point to be set, to response signal generating section 212, outputs the ZAC sequence and the
cyclic shift index corresponding to the 10 PUCCH resources to be used to primary spreading section
214 and outputs frequency resource information to IFFT section 216. Here, when there is no response
signal to be transmitted through the sub frame having received the SR from the uplink data generating
section (that igF1Ghad-BET downlink assignment control information is not 15 detected at all), control

section 208 i%té%t reﬁggpéﬁb%iggg{i%%nQWirfgﬁsk%csti%nb%}% 4o;qutput "NACtré" é&'glg%g"%@”g section
als

213. Further, control section outputs a sequence and A DT saesquence corfesponding to

the PUCCH rggouseas:iol ba #seshiosieqardais §rigadindRedinn 2 sk e deigiisaf sapjol on the
PUCCH resource 20and the phase points by control section 208 will be described later. [0082]

Demodulatingi sectiomg? QS: clid oro d2ilet e s sthe el nkndataarsd oty e d dras sadracsingtseetien 204, and
outputs the demodulated downlink data to decoding section 210. [0083] Decoding section 210
decodes the &@hiid data rEietiveddeorhozsdémodeddiing Bebtion 2b9, ahecodings thesdicoded

downlink data to CRC section 211. [0084] CRC section 211 generates the decoded downlink data
receivedSZFlﬁﬁfgﬁ?ﬁ&"fgmntae HIRGTERRHSR 25! dtd hetfdfms EROFEMBEEEN (§FEHRE downlink

unit band using & GRC, Thege£RE Seftion 21 Loutauls AGK Jo £aniial.geqipn 20§ when CRC = OK
(no error), but outputs NACK to control section 208 when CRC = NG (error). Further, when CRC = OK
5(no error), CRéxfieclipnRd 1 esipeisdbettecodas shanalinkdetacisceceyrd @atarror) as
the control information addressed to its own terminal. Then, deciding
section 207 outputs information related to the downlink data assignment
10 resource for its own terminal, which is included in the control
information addressed to its own terminal, to exiractiing section 204.
[0078] Further, deciding section 207 specifies each CCE to which the
control information addressed to its own terminal is mapped in the
downlink control channel of each downlink unit band, and outputs an
15 identification number (that is, CCE index) of the specified CCE to
control section 208.
[0079] Control section 208 specifies a PUCCH resource
(frequency/code) corresponding to the CCE to whichk the downlink
control information received at an n-th (n = first to N-th) unit band is
20 mapped, that is, a PUCCH resource n {That is, an ACK/NACK resource
n) in a PUCCH region n, based on the CCE identification number
received from deciding section 207. Then, control section 208 decides
a PUCCH resource to be used to transmit the response signal, among the
specified N ACK/NACK resources and the M SR resources previously
25 notified from base station 100.
[0080] Specifically, control section 208 decides a PUCCH resource to

be used and a phase point to be set so as to transmit a signal according
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[0085] Response signal generating section 212 generates the response signal and the reference
signal based on the phase point of the response signal instructed from control section 208, and
outputs the response 10signal and the reference signal to modulating section 213. [0086] Modulating
section 213 modulates the response signal and the reference signal input from response signal
generating sexitidii ZBEPCANd outputs the modulated response signal and the modulated reference

signal to primgry. sprea: Iiﬁlg? i 921 . 15[0087] Primary spreading section 214 perform
primary-sprea inag on the reslggln%elseig aaf%LchP th ré?@r%ngzpst%%gl RS23%n the quélecqﬁuence and

the cyclic shiffyfgex.satby08draLsection 208 candheuipsie tha HRINA VS PIRAsk ESRARASE pignal and
the primary-spread reference signal to secondary spreading section 215. That is, primary spreading

section 20 21thpSdrmes grnimbirapreadindiak thetee gparsetsignakatid thénrkefeéidince sigihal according
to an instruction from control section 208. Here, "spreading" specifically means multiplying the
response sigri@idepreserfiet Ketafstaatisrsst ondksyinbs! by the ZRE SeqaBaees§6BB8I Secondary

spreading section 215 performs_secondary-spreading 25 qn the response, signal and the reference
signal us%ng ePWg\%}%)sé’ ué)ﬂgé'gﬁg aQBET %tecfﬁgg?cgggfg@ M5t s%éﬁzln %?@,%ﬁg (ﬁ]%’f}ts the

secondary-spraag sighaljoJirFT section 216. That is, 2F10133-PCT secondary-spreading section
215 performs secondary-spreading on the primary-spread response signal and the primary-spread

reference signabygsing thieWalsdhsesiuesed emdihe REThaesuaTeeratiespesingitasherrRUCCH
resources selected by control section 208, and outputs the 5 spread signal to IFFT section 216. That

is, secondaryEpreadininsaction 245 mauttiphies shestgsporsensitpiah arig ¢t referéncar tpgital which

have been subjected to primary spreadin% by a component of the Walsh sequence or a component of
the DFT sequ’é‘r‘i’ceZAC sequence and the cyclic shift index corresponding to the

10 PUCCH resources to be used to primary spreading section 214 and
outputs frequency resource information to IFFT section 216. Here,
when there is no response signal to be transmitted through the sub
frame having received the SR from the uplink data generating section
(that is, when the downlink assignment control information is not

15 detected at all), control section 208 instructs response signal generating
section 212 to output “NACK” to modulating section 213. Further,
control section 208 outputs a Walsh sequence and a DFT sequence
corresponding to the PUCCH resources to be used to secondary
spreading section 215. The details of control on the PUCCH resource

20 and the phase points by control section 208 will be described later.
[0082] Demodulating section 209 demodulates the downlink data
received from extracting section 204, and outputs the demodulated
downlink data to decoding section 210.

[0083] Decoding section 210 decodes the downlink data received from

25 demodulating section 209, and outputs the decoded downlink data to
CRC section 211.

[0084] CRC section 211 generates the decoded downlink data rececived
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[0089] CP adding section 217 adds the same signal as the tail part of 10the signal which has been
subjected to IFFT, to the head of the signal as a CP. [0090]Radio transmitting section 218 performs
transmission processing, such as a D/A conversion process, an amplification process, and an
up-conversion process, on the input signal.Then, radio 15transmitting section 218 transmits the signal
to base staticzZF10MBthRamh the antenna. [0091] [Operation of Terminal 200] An operation of
terminal 200 having hgoaéalgve conflgurailp will tat e desgribed. 20[009 <R?c tion of D wnlink

Tonl sect
Assignment ontrol Thformation and own a%y erminal 200> Tefninal 2 ‘brma@esabllnd

decision as tqyhgthek APtARWgk @SaSIgment RO TRATIBLAR AGATEIRAP 125 @ terminal

to control section 208 when CRC = OK (no error), but outputs NACK to
control section 208 when CRC = NG (error). Further, when CRC = OK

5 (no errer), CRC section 211 outputs the decoded downlink data as
received data.
[0085] Response signal generating section 212 generates the response
signal and the reference signal based on the phase point of the response
signal instructed from control section 208, and outputs the response

10 signal and the reference signal to modulating section 213.

[0086] Modulating section 213 modulates the response signal and the
reference signal input from response signal generating section 212, and
outputs the modulated response signal and the modulated reference
signal to primary spreading section 214.

15 [0087] Primary spreading section 214 performs primary-spreading on
the response signal and the reference signal based on the ZAC sequence
and the cyclic shift index set by control section 208, and outputs the
primary-spread response signal and the primary-spread reference signal
to secondary spreading section 215. That is, primary spreading section

20 214 performs primary-spreading on the response signal and the
reference signal according to an instruction from control section 208.
Here, “spreading” specifically means multiplying the response signal
represented by information of one symbol by the ZAC sequence.

[0088] Secondary spreading section 215 performs secondary-spreading

25  on the response signal and the reference signal using a Walsh sequence
and a2 DFT sequence set by conirol section 208, and outputs the

secondary-spread signal to IFFT section 216. That is,
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has been transmitted for each sub frame in all downlink unit bands of a 25unit band group set to its
own terminal. [0093] Specifically, deciding section 207 decides whether or not the downlink
assignment control information addressed to its own terminal 2F10133-PCT is included in the
downlink control channel of each downlink unit band. Then, when it is decided that the downlink
assignment cainttaBgHatmation addressed to its own terminal is included, deciding section 207 outputs

the downlink ggi anren}Scoggr&)% infosrgn?iioonn Eci gxtrac ing 5 section 204. Further, deciding section 207
outputs the identmication IformarBn Sf thaldSwnliRR I REBENF P ARRLN TR &3 H‘I’?nl?ﬁsg%nment

control informaia ALERSRA foos R JRIMINALRABRCERifiEIRsIeg: Jocoiiglarelio Q. Thus.

control section 208 is notified of the downlink unit band in which the downlink assignmeént control
10informationiatitsetisedValish e devinahdasheeBrrdetaaiadn20) Fodpacting saetigne204 extracts
downlink data from the received signal based on the downlink assignment control information received
from decidingfdéetion 20FoRreektitg etietorP 204 extrattstnsigowdi dutd fromtrthts rébeived signal
based on_the resource 15informatign included in the downlink assignment control information. [0095]

For example, B86AfinR 4285 nHent EontrAGHIOPmAGIG trah&fittdt af EORAIMR uSRBRAX Eincludes
nformation relge o 3 fesauls s o ranmission ot downlink 43R (Bk datal renamited a
, an [ [ I [

downlink unit band downlink assignment control information 20 transmitted at downlink unit

band 2 includgsipforasiondglaiet fedeseupsanised fpr tansipission obAQwaknk dataxigansmitted at
downlink unit band 2. [0096] Thus, terminal 200 can receive downlink data at both downlink
Waish sequence or a component of the DFT sequence.
[0089] CP adding section 217 adds the same signal as the tail part of
10 the signal which has been subjected to IFFT, to the head of the signal as
a CP.
[6090] Radio tiransmitting section 218 performs transmission
processing, such as a D/A conversion process, an amplification process,
and an up-conversion process, on the input signal. Then, radio
15 transmitting section 218 transmits the signal to base station 100 through
the antenna.
[0091] [Operation of Terminal 200]
An operation of terminal 200 having the above configuration
will be described.
20 [0092] <Reception of Downlink Assignment Control Information and
Downlink Data by Terminal 200>
Terminal 200 makes a blind decision as to whether or not
downlink assignment control information addressed fo its own terminal
has been transmitted for each sub frame in all downlink unit bands of a
25 unit band group set to its own terminal.
10093] Specifically, deciding section 207 decides whether or not the

downlink assignment control information addressed to its own terminal
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unit band 1 and downlink unit band 2 by receiving the downlink 25 assignment control information
transmitted at downlink unit band 1 and the downlink assignment control information transmitted at
downlink unit band 2. On the other hand, when the terminal is difficult to 2F10133-PCT receive the
downlink assignment control information at a certain downlink unit band, terminal 200 is difficult to
receive dowrdinktReP&flthe corresponding downlink unit band. [0097] <Transmission of Response

and SR by Terminal 400% p R F.SReHAR 2bh ST £L105 AEIRGHA3 A ARwRling dala.

corresponding to the successfully received downlink assignment control information, and outputs an

error detectionir@sultwa epntiel sectigse2081 [0098] then, dontbidectien 208 peffospsti@nsmission
control of the 10 response signal as follows, based on the generation status of the SR received from
the uplink daia fpamestivmg abdtion €A otalliistrenad f ermditted dirdndbtdetiondesdimecaivtidfrom CRC
section 211. FIGS.8 and 9 are diagrams for describing a method of transmitting an SR and a response

signal througﬂ%r&?ﬁﬁfé"béhﬁh@ﬁ‘i’\ﬁg%v@ﬁﬁh&n&ﬁﬁ%a%l%té?é iﬁ%@??&ﬂe‘?nﬁ&ﬁl"é@’t‘ftﬁ@s 10and 11
ae caorams or descaling st anspig o S and g esrgnse danakiiguoh termina

SCllon .
200 wheh three downfmK unit Bands ‘are Se ermina ransMiSsion of esponse and

SR by Terminak20:Méhen Jiers Are dwe Rewniinlk Usis Bands> 304 deserptionowibgimade below
in connection with an example in which two downlink unit bands (downlink unit bands 1 and 2) are set
to terminal 2Q3sHenecan AGKANAGK asatice @IUEGCH desounsepwn terminal has been
detected, to control section 208. Thus, control section 208 is notified
of the downlink wunit band in which the downlink assignment control
10  information addressed to its own terminal has been detected.
[0094]  Extracting section 204 extracts downlink data from the
received signal based on the downlink assignment control information
received from deciding section 207. Extracting section 204 extracts
the downlink data from the received signal based on the resource
15 information included in the downlink assignment control information.
[0095] For example, downlink assignment control information
transmitted at downlink unit band 1 includes information related to a
resource used for transmission of downlink data (DL data) transmitted
at downlink unit band 1, and downlink assignment control information
20 transmitted at downlink unit band 2 includes information related to a
resource used for transmission of downlink data transmitted at downlink
unit band 2.
[0096] Thus, terminal 200 can receive downlink data at both downlink
unit band 1 and downlink unit band 2 by receiving the downlink
25 assignment control information transmitted at downlink unit band 1 and
the downlink assignment control information transmitted at downlink

unit band 2. On the other hand, when the terminal is difficult to
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associated with a downlink control information assignment resource used for downlink assignment
control information for downlink data 25 transmitted in downlink unit band 1 is defined as ACK/NACK
resource |. Further, an ACK/NACK resource (PUCCH resource) associated with a downlink control
information assignment resource used for downlink 2F10133-PCT assignment control information for
downlink dat2¥Eidmited in downlink unit band 2 is defined as ACK/NACK resource 2. [0100]Further,

i the following digserintian. #69% Biation 0p-nreRendently natiies faminal 200,0f infogpation related

to a resource 5 (an SR resource illustrated in FIG.8A) for transmitting an SR in an uplink unit band

illustrated in k&4 (ark uplink paidbaresaidd yMinai2g9ulhabisceeniolGeetiom R08:04 terminal 200
retains information related to an SR resource notified from base station 100 through a separate

signaling unitaféhexearisier aighas|syper sitHamngs. 1o@®101]Further, terminal 200 specifies an

ACK/NACK rggggé e asiociated with a CCE, which is o?éggéjegé‘b% doyvnlinalhﬁssignment control

information r by its BWAHERAREE dMTSRG T BIATS SREHtgatfg PDCCHS of downlink

ACKINACK resouroes L and 2 s drioroR S s b rees St Sl b ook dne of 3 ZAC
sequence (PrypasyspRAEHARDONR \Wiadsh STAUSNEaPR E sarienRta s siffarapient control

information, and outputs an error detection result to control section
208.
[0098] Then, control section 208 performs transmission control of the

10 response signal as follows, based on the generation status of the SR
received from the uplink data generating section (not illustrated) and
the error detection result received from CRC section 211. FIGS.8 and
9 are diagrams for describing a method of transmitting an SR and a
response signal through terminal 200 when two downlink unit bands are

15 set to terminal 200. FIGS.10 and 11 are diagrams for describing a
method of transmitting an SR and a2 response signal through terminal
200 when three downlink unit bands are set to terminal 200,
[0099] < Transmission of Response and SR by Terminal 200: When
There Are Two Downlink Unit Bands>

20 A description will be made below in connection with an example
in which two downlink unit bands (downlink unit bands ! and 2) are set
to terminal 200. Here, an ACK/NACK resource (PUCCH resource)
associated with a downlink control information assignment resource
used for downlink assignment control information for downlink data

25 transmitted in downlink unit band 1 is defined as ACK/NACK resource

1. Further, an ACK/NACK resource (PUCCH resource) associated with

a downlink control information assignment resource used for downlink
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[0103] An operation of terminal 200 at this time is described in detail 20 with reference to FIGS.9A and
9B. Here, ACK/NACK resources 1 and 2 illustrated in FIG.9A and an SR resource illustrated in FIG.9B
correspond to ACK/NACK resources 1 and 2 and an SR resource illustrated in FIGS.8A to 8D,
respectively. Further, in FIGS.9A and 9B, "A" represents ACK, "N" represents NACK, and "D"
represents 22BPINK3IFPEUGS.9A and 9B, for example, "A/N" represents a state in which a response

signal corresponding, i, fowglipo pnithand, 1{GELEs AKHME ArespaRse signal gecesppnding to
downlink unit band 2 2F10133-PCT (CC2) is NACK. Further, "N/D" represents a state in which a

response sigriaheeriegPonidingda downliek vedt HandCk (RQIQTs NAGHK e it was difficult to detect
downlink assignment control information corresponding to downlink data transmitted in downlink unit

band 2 5 (CCR) Ifdt is, PiXbeorresponbling fiol bowimnk descbirtdon (CG23E Feratirnin F16.9B, for
example, "SR + A/N" represents a state in which "A/N" is fransmitted using an SR resource. At this

time, base staANGAPIUE eRtbERAULTERR HIM BN 200 BRI BALIRPOFPIEthE? 8 TFSCIESR resource
is being ysed, and.determines that a response si is.10."A/N" based.on a ph Qint to which the
e b Y0y AR Lo o oD AR oy T e ob Core e

signal is map transmits only the respofise signal ]( when only

response signgljig ranamited ivstiaieddnf i 818)epnalilaa Resiarmsan operatianof the
channel selection using ACK/NACK resources 1 and 2 associated with CCEs occupied by 15

downlink assigatjent Taatros jnformatiosecoroasPOAdirfgtto towali?io tatet trens mifiedhiatdeonvnlink unit
bands 1 and 2 as illustrated in FIG.9A. Specifically, control section 208 of terminal 200 transmits the
response signial sifgta tahshRisdereres ek pistgFom drane regiinie lIGnahIRIEEEd in FIG.9A,
based on a pattern (state) as to whethey or not 2Q downlink data addres?ecsi%o its own terminal, which

correspond t*8BIAAK HELRGHHE R CorttdI SABPR ol BRGThdVe" bELR Fa mitted in downlink unit

bands 1,and 2,h be cGes recei (e tioy).re ergs diushould be
noted thlzg sta%g%e(ﬁA aﬁﬁ}%}ﬁ%’in véﬂ% 1?%@5?%)( hger{gétﬁa%r% %&q}éra%{gi%r%&g\%ﬁ?nk Snit band 1 (CC 1)

are all notified; by e flgaseigoint af BEKNNGK resassee i edherthdn ARIKENACK irrraeite 1
illustrated in FIG.9A. This is because when terminal 200
control information received by its own terminal, among a plurality of
CCEs configuring PDCCHs of downlink unit bands 1 and 2, as
ACK/NACK resource 1 or 2.
15 [0102] Here, in FIG.8A, an SR resource and ACK/NACK resources 1
and 2 are different code resources from each other that at least one of a
ZAC sequence (primary spreading) or a Walsh sequence/DFT sequence
is different.
[0103] An operation of terminal 200 at this time is described in detail
20  with reference to FIGS.9A and 9B. Here, ACK/NACK resources 1 and
7 illustrated in FIG.9A and an SR resource illustrated in FIG.9B
correspond to ACK/NACK resources 1 and 2 and an SR resource
illustrated in FIGS.8A to 8D, respectively. Further, in FIGS.9A and
9B, “A” represents ACK, “N” represents NACK, and “D” represents
75  DTX. In FIGS.9A and 9B, for example, “A/N” represents a siate in

which a response signal corresponding to downlink unit band 1 (CC1) is

ACK but a response signal corresponding to downlink unit band 2
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2F10133-PCT did not detect downlink assignment control information corresponding to downlink data
in downlink unit band 1 (that is, in case of DTX), it is difficult to specify ACK/NACK resource 1 to be
used at terminal 200 side. Similarly, states (AID and N/D) in which DTX has been 5 generated on
downlink unit band 2 (CC2) are all notified by the phase point of ACK/NACK resource 1, not by
ACK/NACK regadQiéé-2dustrated in FIG.9A. This is because when terminal 200 did not detect

downlink assi t cqpireinformatipn cargspond nlink data in dawnlink unit band 2 (that
is, in case of g?r%?ﬂt Is 10 difficult to specify ACK I\%i r}égét%%%%vérégageté (‘evrhlé‘(ga}?j %tr%’r?’r%lrllsa? 200 side.

As described glgave, 5 thes pEHINAGK resouiGakthere: iva limitatienie)aeseyies Wiehigan be used
to notify a state in which DTX has been generated. [0106] In FIG.9A, if all of three states (N/D, DIN,
and N/N) in wiiich 1818fi sNAGK oteddeX cam e hnolifiegsthipugleihe sameakesoufoenandat the same

phase point, a total of four phasedg)ints become necessary to notify all states (8 states illustrated in

FIG.9A (a tot&P3F SRR fidn udeudtinhrd ptdrags miiess, igng i@ Bniheidis RendNACK

resources illu rg]i FIG.9A be reduced. However, due to the 20 limitatio ft% ACK/NACK
resource,gwhgrg?g iﬁgaéoﬁtr?iﬁitgoorﬁﬁ/s Oenfle%l Egeds?g%%lé}é( ill‘bléﬁag]ea é\ Ig% ?,z)[?/\'/o

ACK/NACK resgyfees i and2ghals despicesdie nugier %gfmgéd&eg ek ie fhembper of

downlink unit bands set to terminal 200) become necessary. [0107] On the other hand, when terminal

200 simultanequgly tignsmitsebthie SRmgndihsRespanse signal inthe same sulRdrareéiwhen SR
and response signal are transmitted" illustrated in F1G.8C), terminal 200 transmits the response signal
using the SR I&Sbdese ¢atifieSRoft hasteFired 3300 GTdtationctioobyva stpurate signtlling technique

as illustrated in FIG.9B. S e_cificallg, contrF%I sec#ion 208 of terminal 200 transmits the ggs onse signal
using the trandMidSENYTR hP ARG LIcI T tHEYEEHEIEE SifhafillRIPAREFINSEEE2B based on

the pattgf (stajolasfgayirainar o 209 Aawalink ARiR fecepRonding,iq doyniink assignment control
information addressed to its own terminal has been successfully received {error detection result).
[0108]Here, ajgesejptienwill kg BAdeim cENeBONMIERMRs only the response signal
(“when only response signal is transmitted” illustrated in FIG.8B),
terminal 200 performs an operation of the channel selection using
ACK/NACK resources 1 and 2 associated with CCEs occupied by
15 downlink assignment control information corresponding to downlink
data transmitted in downlink unit bands 1 and 2 as illustrated in FIG.9A.
Specifically, control section 208 of terminal 200 transmits the response
signal using a transmission rule {a mapping rule) of the response signal
illustrated in FIG.9A, based on a pattern (state) as to whether or not
20 downlink data addressed to its own terminal, which correspond to
downlink assignment control information and have been transmitted in
downlink unit bands 1 and 2, have been successfully received (error
detection result).
[0105] - Here, it should be noted that states (D/A and D/N) in which
25 DTX has been generated for downlink unit band 1 (CC1) are all notified
by the phase point of ACK/NACK resource 2 other than ACK/NACK

resource 1 illustrated in FIG.9A. This is because when terminal 200
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transmission rule (mapping rule) (FIG.93) of the response signal used 10 when the SR and the
response signal have been simultaneously generated in the same sub frame ("when SR and response
signal are transmitted" illustrated in FIG.8C). [0109] In FIG.9B, when all of two pieces of downlink
assignment control information and downlink data transmitted in downlink unit 15 bands 1 and 2
correspondingRu0ti38-rESpective downlink assignment control information have been successfully

received, a phase. pQint.(-1..0) is Used, Thatis, in FIG, 9B, "A/A is associated with the hase point (-1,
0) of the SR resourcera[% Fou\?t é}‘rﬁi I@vﬁéﬁlg&%own § t aﬁla gf%oén?ncknuﬁﬁ%gs %nl ard 20 2

correspondIngatqé%mpms%@fwmm ansignmentcenital infarmatianodayimink data of downlink
unit band 1 has been successfully received but downlink data of downlink unit band 2 has been failed

in reception, diffizasétpuintpé {0y ACHISIA Tatiss dufdés. DBo" AN Laed A/Drarmabsbtfated with the
phase point (0, -j) of 25the SR resource. [0111] Further, when, of downlink data of downlink unit bands
1 and 2 correSigénding iBriher o plétes dfddvnRak a&@r}méﬁt Foritedl 2HIY13mP A Rformation,

downlink_data of downlink unit band 1 has en ece tlo but wnli f downlink unit
pand 2 ks RSP HLELRR 7 PR & rrAB phihE OP(D. 3 S Lely THRP i BTPBES Na and
"DIA" are assﬁ)gﬁt[edo\f“tm@ﬁﬂtﬂﬂ%ﬁ(po%ts@lﬂ):Qf ﬁt,hen§8 r§§o%@{/NACK resource 2
illustrated in FIG.9A. This is because when terminal 200 did not
detect downlink assignment control information corresponding teo
downlink data in downlink unit band 2 (that is, in case of DTX), it is
10 difficult to specify ACK/NACK resource 2 to be used at terminal 200
side. As described above, in the ACK/NACK resource, there is a
limitation to a resource which can be used to notify a state in which
DTX has been generated.
[0106] 1In FIG.9A, if all of three states (N/D, D/N, and N/N) in which
15 all is NACK or DTX can be notified through the same resource and at
the same phase point, a total of four phase points become necessary to
notify all states (8 states illustrated in FIG.9A (a total of 8 reception
success/failure patterns). That is, any one of the two ACK/NACK
resources illustrated in FIG.9A may be reduced. However, due to the
20 limitation of the ACK/NACK resource, when terminai 200 transmits
only the response signal as illustrated in FIG.8B, two ACK/NACK
resonrces 1 and 2 (that is, resources the number of which is equal to the
number of downlink unit bands set to terminal 200) become necessary.
[0107] On the other hand, when terminal 200 simultaneously transmits
25 the SR and the response signal in the same sub frame (“when SR and
response signal are transmitted” illustrated in FIG.8C), terminal 200

transmits the response signal using the SR resource notified from base
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[0112] Further, when none of downlink data of downlink unit bands 1 and 2 corresponding to the two
pieces of downlink assignment control information have been received, a phase point of (1, 0) is used.
That is, in FIG.9B, "N/N", "D/N", and "N/D" are associated with the phase 10point (1,0) of the SR
resource. [0113] That is, in the transmission rule (mapping rule) illustrated in FIG.9B (when the SR and
the response ZidAdPh&¢d been simultaneously generated in the same sub frame), a reception

success/faluig {eisar dotesion epibkpeamsaadcRisiBasOsRa Ul b asRpSi of 15 the
erent p

response signal in the SR resource, and dif ase points in the SR resource are associated with
pattern candidatecgforgisywhinhtchifarcictatde268 ane tet i aurnberteh AGK ssinalkidedpoibe pattern and
the position of ACK (that is, the downlink unit band to which successfully received downlink data is
assigned) in thi€pattainththésiarsgiss oo e dbeprvipsiseesslfailwe theroedptastion result)

pattern candidate i sociated with, the phase point of the response signal in the SR resource,
different phassé%‘b‘i‘it@slﬁstﬁé@% ’r'ésr“loiﬁc%%a $8doratba RAH FEEHRLEh AR e B TR\ Mich differ in

the number of 8CKe, pelled inthe Bt ARdideweAhasSiRgINa 115, 9 resqueg are 25

associated with pattern candidate groups whi equal in the number included in the

pattern but differdprihei pRsitiad QALK (hatis, thedowalinkdmit Rasd tewhichisuesessiyly received
downlink data 2F10133-PCT is assigned) in the pattern.Thus, even in the case in which all downlink

data correspordieiy tdl ther detdsted downlknkldgsignment control information have been successfully
received, when the number of successfully received downlink data (the number of ACK?S%ES 5 different
or when the ddW@ifik udeBanBtodmpsahrdiRe eS8 Ay Y cBNES dbivriPRESH HasBEEn Bgigned (the

position of ACK) is different even thzﬁgh the ny tr)@rlgf ﬁwﬂ ce S{Hgyrrgsceived downliink daata (the

SmMiss8S100 ru I & 1 TH1E ). . onse 81 a se
number of AC) SIS HNE SIS, Bif S BR PHadd dints i e’ K re¥odfd® 3Fe s 16r the fesponse

signal. JQO11fqr eXamRiR, inFdG-9B. whepAwnlng daia Nasdeslen  simultanecously
generated in the same sub frame (“when SR and response signal are
transmitted” iliustrated in FIG.8C).
[0109] In FIG.9B, when all of two pieces of downlink assignment
control information and downlink data transmifted in downlink unit
15 bands 1 and 2 corresponding to the respective downlink assignment
control information have been successfully received, a phase point (-1,
0) is used. That is, in FIG.9B, “A/A” is associated with the phase
point (-1, 0) of the SR resource.
[0110] Further, when, of downlink data of downlink unit bands 1 and
20 2 corresponding to the two pieces of downlink assignment control
information, downlink data of downlink wunit band 1 has been
successfully received but downlink data of downlink unit band 2 has
been failed in reception, a phase point of (0, -j) is used. That is, in
FIG.9B, “A/N” and “A/D” are associated with the phase point (0, -j) of
25  the SR resource.
[0111] Further, when, of downlink data of downlink unit bands 1 and

2 corresponding to the two pieces of downlink assignment control
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successfully received in all of downlink unit bands ("A/A"), the phase point (-1, 0) is used. Further,
when downlink data has been successfully received in downlink unit band 1 but downlink data has
failed in reception in downlink unit band 2 ("A/N" and "A/D"), the 15 phase point (0, -j) is used. Further,
when downlink data has failed in reception in downlink unit band 1 but downlink data has been
successfully @EBeEivasRCdownlink unit band 2 ("N/A" and "D/A"), the phase point (0, j) is used. Further,

when downli 0 : ' in-all link.unit bands, ('NAN", "D{Ny,.and "N/D"), the
20phase poimﬁ (@%)%%%e%?%ﬁl%ﬂ]gjie%? tﬁa(isogg@gﬁgrghﬁﬂ%tﬁ%?e ?Pw(aéléeg iéaﬁ}b?l ied by a
separate signaliipteshnigue (fyvexamipled igheyfaversanaling)Hfrombage statier 18@4p terminal
200. Thus, in FIG.9B ("when SR and response signal are transmitted" illustrated in FIG.8C), there is
no 25 limitatic e&eiss Ful 0 Agewhed ordy réspengeisignef ig bragdmisteddadustrited in1Gu8B), and all
of the three states "N/D", "D/N", and "N/N" can be associated with the same resource and the same
phase 2F10T3$3PEF pdift (hard tHe/Pnad&spaiftadiabst THiiE thephers 268l Bhaipse points are
necessary for, notj 'nlgeall states (a total of 8 states illustrated in FIG.9B (8 reception success/failure
patterns)?f [Oiii| ] That Fs?‘frﬁcl‘—el'G.QA, due to the limitation, a total of 5 phase 5 points are necessary for

notifying all siajesAfeCeRieR-sUSHRSS/ fdlkEe RHE NS AN MP ACKINAITKI RIAUIGER AIE necessary

for notifying the response signals of downlink unit bands | and 2. On the other hand, in FIG.9B, a
single SR ressnice (Blit€:Ghbralay ae) thaythe ustdtéa sifhdtaneliuilyassify thenSRanddhe response
signals of downlink unit 10 bands 1 and 2. [0117]As described above, when terminal 200

simultaneousiylflfm%ﬁﬂfsﬂtﬁeﬂsq?Wtﬁé_f’r@é'ﬁéhsé BiaR, Hﬁépbiﬁé ﬁlbsﬁété“d ‘iﬁﬁ'ﬁqG.Q'Bhiétused. Thus,
umber of SRYedBuHCLan VLG reebest, PO ey AV ASle, WG HE SR KeThpibd WA FG.8A, our
PUCCH, Epsogg&st @Rd?%WEQ%T{nQeM?!ACK resources) are necessary @n FIG.5A, Whergas three
PUCCH resoarces (SR resources and ACK/NACK resources) are necessary in FIG.8A. That is, in
FIG.8A, one RYGGH reseurce s glelptee-camnaied 0 flle. I dhpmanrule) illustrated in
FIG.9B (when the SR and the response signal have been simuitaneously
generated in the same sub frame), a reception success/failure (error
detection result) pattern candidate is associated with the phase point of
15  the response signal in the SR resource, and different phase points in the
SR resource are associated with pattern candidate groups which differ
in at least one of the number of ACKs included in the pattern and the
position of ACK (that is, the downlink unit band te which successfully
received downlink data is assigned) in the pattern. That is, in FIG.9B,
20 the reception success/failure (error detection result) pattern candidate is
associated with the phase point of the response signal in the SR
resource, different phase points in the SR resource are associated with
pattern candidate groups which differ in the number of ACKs included
in the pattern, and different phase points in the SR resource are
25  associated with pattern candidate groups which are equal in the number
of ACKs included in the pattern but differ in the position of ACK (that

is, the downlink unit band to which successfully received downlink data
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20 increase in the overhead of the uplink control channel (PUCCH) can be suppressed. [0118] In
FIG.9B, it should be noted that a case ("A/A" illustrated in FIG.9B) in which all response signals to
downlink unit bands 1 and 2 at terminal 200 side are ACK and cases ("N/N", "DIN", and "N/D" 25
illustrated in FIG.9B) in which all response signals to downlink unit bands 1 and 2 at terminal 200 side
are NACK or ¥t 33eP48sociated with phase points farthest from each other, among phase points (4

phase 2F10333,RCTE paiftshwhich gaf b, selepiaiL bichgrerpplipn suseesy/fallienpy detection

result) pattern candidate group. [0119] That'is, in FIG.9B, the states (the reception success/failure
pattern candidatergraup)d theciaspepsedigpaks natike divsing aitljansnh b phass peinisdihat is, phase
points having a phase difference of 90 (702 radians)) in the SR resource are different from each other
only in the receptitnl stafasmrting dowalibkamisbers stolaxarpie e, theh SR thsounsehkastrated in
FIG.9B, the state A/Aﬁgt%ég ed using the phase point (-1, 0) and the states "N/A" and "D/A" notified

using the phai¥e T#°56 'h) (AR pRASE tifferetd of St WHIFHRE pifdseYothiX-150)) are
Qfterent Sromaaa Q10 APhlD 1 RAPRIIAR SR ehd RN L baNd i SiDlaTY, 10 (e

SR resource ustra_tgd in F e state ied using the phase point(-1, 0) and the states
"AIN" and "A/R; hptifigd dising 8 eBasa PYIRE O ie(BRVINGR 4P Ritase diffargneenef AR with the

phase point (-1, 0)) are different from each other only in the reception status of downlink unit band 2
(CC2). This islsimgarishapplieth to the otheepifatepoints vOd 20] vis] ande sidt ae(tére winenbitre phase
point is erroneously decided,

of ACKs) is the same, different phase points in the SR resource are used

for the response signal.

10 [0114] For example, in FIG.9B, when downlink data has been
successfully received in all of downlink unit bands (“A/A™), the phase
point (-1, 0) is used. Further, when downlink data has been
successfully received in downlink unit band 1 but downlink data has
failed in reception in downlink unit band 2 (“A/N” and “A/D”), the

15  phase point (0, -j) is used. Further, when downlink data has failed in
reception in downlink unit band 1 but downlink data has been
suecessfully received in downlink unit band 2 (*N/A” and “D/A”), the
phase point (0, j) is used. Further, when downlink data has not been
received in all of downlink unit bands (“N/N”, “D/N”, and “N/D”), the

20 phase point (-1, 0) is used.

[0115] Here, the SR resource illustrated in FIG.9B is notified by a
separate signaling technigque (for example, higher layer signaling) from
base station 100 to terminal 200. Thus, in FIG.9B (“when SR and
response signal are transmitted” illustrated in F1G.8C), there is no
75  limitation as in FIG.9A (“when only response signal is transmitted”

illustrated in FIG.8B), and all of the three states “N/D”, “D/N”, and

«N/N” can be associated with the same resource and the same phase
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base station 100 side (deciding section 118) can suppress the number of 20unit bands erroneous in a
retransmission control to a minimum, thereby minimizing degradation in retransmission efficiency.
[0121] Further, when terminal 200 transmits only the SR ("when only SR is transmitted" illustrated in
FIG.8D), terminal 200 transmits the SR using the SR resource separately notified from base station
100 as 25 illdktratad-RCEIG.9B. At this time, control section 208 of terminal 200 transmits the SR using

the same ph | , t hg recgptio c ! pat inAyhi Il is NACK
DT, 2100 RO o e TG OB, [CLSE] et o1 Moo B e SR by

Terminal 200p¥Vhen Theredeeskhree RewalkiUnitBandsztiha fllowing deserigtiot wyilkbe made in
connection with an 5 example in which three downlink unit bands (downlink unit bands 1, 2, and 3) are
set to terminal RGO Hedeialf KEKBNAGK agst urce f PUCC Fhibsouroe) @ssOgiated with a downlink
control information assignment resource used for downlink assignment control information for downlink
data transmitt&d 1§ hovﬁﬂﬁfk nitBafidQ S defhed asthe ACRIRACR: résdiee ¢f Furthésan
ACK/NAg:K resource PUCCH resoulg:ce) as sgcjated With a.downlink control inform%iolli} assignment

resource usel 16t Gofmiink %%Ssslﬁﬁ%eﬁf dontrol Rfortatich 1ot dbWiTk dat aRthifted &t downlink
unit band 2 is,defingd)as AF KINACKIPRAUGE Lo dfottBEE AACKINATK FESAUGe,HRY Gid
response signals of downlink unit bands 1 and 2. On the other hand, in
FI1G.9B, a single SR resource (PUCCH resourée) may be used to
simultaneously notify the SR and the response signals of downlink unit
10  bands 1 and 2.
01171 As described above, when terminal 200 simultaneously
transmits the SR and the response signal, mapping illustrated ir FIG.9B
is used. Thus, even when the channel selection is applied as a method
of transmitting the response signal, the number of SR resources can be
15 reduced. For example, when FIG.5A is compared with FIG.8A, four
PUCCH resources (SR resources and ACK/NACK resources) are
necessary in FIG.5A, whereas three PUCCH resources (SR resources
and ACK/NACK resources) are necessary in FIG.8A. That is, in
FIG.8A, one PUCCH resource is deleted compared to FIG.5A, thus an
20 increase in the overhead of the uplink control channel (PUCCH) can be
suppressed.
[0118] In FIG.9B, it should be noted that a case (“A/A” illustrated in
FIG.9B) in which all response signals to downlink unit bands ] and 2 at
terminal 200 side are ACK and cases (*N/N”, “D/N”, and “N/D”
25  illustrated in FIG.9B) in which all response signals to downlink unit
bands 1 and 2 at terminal 200 side are NACK or DTX are associated

with phase points farthest from each other, among phase points (4 phase
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15 resource) associated with a downlink control information assignment resource used for downlink
assignment control information for downlink data transmitted at downlink unit band 3 is defined as
ACK/NACK resource 3. [0123]Further, in the following description, base station 100 20 separately
notifies terminal 200 of information related to two resources (SR resources 1 and 2 illustrated in P10.1
OA) for trans#fttigaaRER in an uplink unit band illustrated in F10.4 (an uplink unit band set to terminal

200). That 1S5S0 SeRtign 208 deuinal-a0gjemes nlgpalion iled fesnRycpqdtes 1 and 2

notified from base station 25100. [0124]|Further, specifies an resource

associated Wﬁet@@{gﬁ,ﬁgmmi@m@y@iggmgg\yr&m%signment 2F10133-PCT control information
received by its own terminal, among a plurality of CCEs configuring PDCCHSs of downlink unit bands 1,

2, and 3 as ALKINACK isgousceift, F10r BB [0125] Hiates irf kG ddApSRresntrees fadind& and
ACK/NACK 5 resources 1, 2, and 3 are different code resources from each other such that at least one
of a ZAC seqbitesysimdiyreaniy) of Ahw/aripeBstcigeMEndbirhesiRUARIRGR1]0126] An

operation. of teﬂg‘gna' 200 at i%ls time Iﬁ described in detail wit refe%el?}:e to FIG??&? fﬁtl?g 11B. Here,

ACK/NA Krgsou?cgglf,tﬁ,( 3§nl H ﬁgfré}%ﬂlfﬁ B TEA%R4 SR FeS6UEEE 1°4 Strated in

FIG.11B correspond 19 ACKHNARKIEIAWEGES Te 118 haNH iR IBRQUIGERLL aRf 2itlugteated in -
FIGS.10A to 10D, respectively. In FIGS.11A and 11B, for example, "A/N/N" represents a state in which

a response sigieipeosiespantinghtodevddink ik hand b§aE1) BACK AmpPLE, responsessgnals
corresponding to downlink unit band 2 (CC2) and downlink unit band 3 (CC3) are NACK. Further,
"N/D/D" repressntsracsidlu stratkichm Fd§pdRBsetbigntdicoiradpdndirigficdowminkivnirbase 1 (CC1) is
NACK and i@ was diff_icult to detect downlinkagssjig,pment gi%rﬂg,l irrllf(%ir[f?g(tiiol?sg:grr%ﬁ%ongians% to downlink
data transmiths i {-1, 0) and the states “N/ and 0 g D
10 point (0, j) (having a phase difference of 90° with the phase point (-1,
0)) are different from each other only in the reception status of
downlink unit band 1 (CCI1). Similarly, in the SR resource iillustrated
in FIG.9B, the state “A/A” notified using the phase point (-1, 0} and the
states “A/N” and “A/D” notified using the phase point (0, -j) (having a
15 - phase difference of 90° with the phase point (-1, 0)) are different from
each other only in the reception status of downlink unit band 2 (CC2}.
This is similarly applied to the other phase points.
[0120] As a result, even when the phase point is erroneously decided,
base station 100 side (deciding section 118) can suppress the number of
20  unit bands erroneous in a retransmission control to a minimum, thereby
minimizing degradation in retransmission efficiency.
[01217 Further, when terminal 200 transmits only the SR (“when only
SR is transmitted” illustrated in FIG.8D), terminal 200 transmits the SR
using the SR resource separately notified from base station 100 as
25  illustrated in FIG.9B. At this time, control section 208 of terminal 260

transmits the SR using the same phese point (1, 0) as the state (the

reception success/failure pattern) in which all is NACK (or DTX),
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20 downlink unit band 2 (CC2) and downlink unit band 3 (CC3) (that is, DTXs corresponding to
downlink unit band 2 (CC2) and downlink unit band 3 (CC3)). Further, in FIG.11B, for example,
"SR+A/N/N" represents a state in which "A/N/N" is transmitted using an SR resource. 25[0127] First,
when terminal 200 transmits only the response signal ("when only response signal is transmitted"
illustrated inFRELAEZ)P(EFminal 200 performs an operation of the channel selection using

2F10133-PCL ACKNAGI s sasiiRopnd 3 associated with CCEs occupied by downlink
assignment control information corresponding to downlink data transmitted in downlink unit bands 1, 2,

and 3 as illustoated]in KE-4bAm$paciicaly Repisakseetian 308 ahtererinah202wanswited the
response signal using a transmission rule (a mapping rule) of the response signal illustrated in
FIG.11A basédd ore dipaticknesRiey atink WethBrodsdt downlink data associated with downlink
assignment control information corresponding to downlink data_addressed to its own terminal, which

have been transmittetlit dBUATHR BnftasSRRLIPR WidhRE 3™dfe Hedi? BREEHSS I R cBRved (error
detection. result). [0128] Here, it should be noted that,state [D/A and DID/N). in. which DTXs have
5 e’b%f’([)‘}’%’ 1]n wfybh%gree O&Igiljl%# ﬁsf)a ﬁé[?ci%%ﬁxdkﬁ&g%an s ﬁ P

been generate ownlink unit band ownlink unit ban are all’'notified by the

phase point of AACHK/NAGK IesQWGRi3a NODBY ABKIMIALK ARSRURCRT K aRd i Ifvstigted in FIG.11A.
This is because when terminal 200 did not detect downlink assignment control information

correspondinget® dovenlinksdata tednsmittied id dewiihik coitthahds: foamch € (thatsisi gnoasé of DTX), it
is difficult to specify ACK/NACK resources 1 and 2 to be used at terminal 200 side. Similarly, states
(A/D/D and NY&¥®)Tiee20uapich 97 X SRavd isden 2fshsraed for eRATARhK iHipHaAt 2(CED) and

downlink unit pand.3 (CC3) are all notjfie bzﬂth;f?ha e point o{ CKI/. A{CK resoprce 1.aSStates (D/A/D
and D/N/D) i WERHBT 6 1oy BLBR §siferfted oY Hofm itk ihitBASd 1 (EE AR doviidlink unit

band 3 (6.C3),qug Al getiied e phese painof AGKINARIAR aRov8 2 Jurbgre fate in which
DTX has been generated for downlink unit band 1 is notified by phase points of ACK/NACK resources
2 and 3 otherrthan ATK/NAGK JasDURGEN Hugbated ik control information assignment
resource used for downlink assignment control information for
downlink data transmitted at downlink unit band 2 is defined as
ACK/NACK resource 2. Further, an ACK/NACK resource (PUCCH
15 resource) associated with a downlink control information assignment
resource used for downlink assignment control information for
downlink data transmitted at downlink unit band 3 is defined as
ACK/NACK resource 3.
[0123] Further, in the following description, base station 100
20  separately notifies terminal 200 of information related to two resources
{SR resources 1 alnd 2 illustrated in FIG.10A) for transmitting an SR in
an uplink unit band illustrated in FIG.4 (an uplink unit band set to
terminal 200). That is, control section 208 of terminal 200 retains
information related to SR resources 1 and 2 notified from base station
25 100
[0124]  Further, termimal 200 specifies an ACK/NACK resource

associated witk a CCE, which is occupied by downlink assignment
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2F10133-PCT FIG.11A. Itis similarly applied to a state in which DTX has been generated for downlink
unit bands 2 and 3. As described above, in the ACK/NACK resource, there is a limitation to a resource
which can be used to notify a state in which DTX has been generated. 5[0129] In FIG.11A, if all of
seven states ("N/N/N", "N/N/D", "N/D/N", "N/D/D", "DIN/N", and "D/N/D") in which all is NACK or DTX
can be notifieZFiiridiighCifie same resource and at the same phase point, a total of 8 phase points are

necessary to M@o@lkﬁﬁ% E(gégtqje%%ecﬁtag?siyéug ted in FI% 11A }ﬁ% é%gﬁptir%qi%ucc ss/failure

erminal il (3 .
patterns)). That is, 10 it is possible to reduce any one of the three ACK esources illustrated in

FIG.11A. Howryes dé@ ipgihg dipnitationcat the AGKINAGI resauresniien tesminal280 fransmits only
the response signal as illustrated in FIG.10B, three ACK/NACK resources I, 2, and 3 (that is,
resources of whigh iheCkimbssus@eqlalipahadt of downlink unit 15bands set to terminal 200) are
necessary. [0130I1JL'5(I)n the other hand, when terminal 200 simultaneously transmits the SR and the
response sighfllitthe dafie:sib el OvhehPSR w9 TESpoNseBRNAI aRsitrdriskyitedCHustrated in

FIG.10C), terminal 200 t{a smitsdt(l}e reSéOffe signalﬁtjsin the SR rgsource %egagate% otified 20
from bas® station 100 as iliistfated if 1i8° pggl ically’, CoritFdl $&tiors g SP EArRAl 200

transmits the fespoRse.signghising the UaNIBISSIaR Lule (e MARBING Bile) 0L ihe regpaase signal

illustrated in FIG.11B, based on the pattern (state) as to whether or not downlink data corresponding to
downlink assigiynenteMiwl irfpieedions 28 féeidseissed to its own terminal has been successfully
received (error detection result). [0131]Here, a description will be made in connection with the
2F10133-PCTaidEmigsion ke (imapping mile) aF RGO 28 )tbitHemespodseasideal isatptehlen the SR
and the response signal have been simultaneousl)%generated in the same sub frame ("when SR and

response sigﬁ%ﬂtéréetfﬁﬂﬁﬁté?i'ﬁﬁgsstréfeﬁ P16 Po ) Peprs o AR SfdERS Ul (napping
rule) |IIU§6rategnlcrll %@I%&s’%rated in FIG.11A and SR resources 1 and 2 illustrated in

FIG.11B correspond to ACK/NACK resources 1, 2, and 3 and SR
resources 1 and 2 illustrated ir FIGS.10A to 10D, respectively. In
FIGS.11A and 11B, for example, “A/N/N” represents a state in which a
response signal corresponding to downlink unit band 1 (CC1) is ACK

15  but response signals corresponding to downlink unit band 2 (CC2) and
downlink nnit band 3 (CC3) are NACK. Further, “N/D/D” represents a
state in which a response signal corresponding to downlink unit band !
(CC1) is NACK and it was difficult to detect downlink assignment
control information corresponding to downlink data transmitted in

20 downlink unit band 2 (CC2) and downlink unit band 3 (CC3) (that is,
DTXs corresponding to downlink unit band 2 (CC2) and downlink unit
band 3 (CC3)). Further, in FIG.11B, for example, “SR+A/N/N”
represents a state in which “A/N/N” is transmitted using an SR
resource.

25 [0127] First, when terminal 200 transmits only the response signal
(“when only response signal is transmitted” iliustrated inFIG.10B),

terminal 200 performs an operation of the chanmel selection using
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(when the SR and the response signal have been simultaneously generated in the same sub frame), a
reception success/failure (error detection result) pattern candidate is associated with the SR resource
to which the response signal is assigned and the phase point of the 10 response signal, and SR
resources and phase points which differ in at least one of the SR resource and the phase point are
associated w#h! pateHt-¢andidate groups which differ in at least one of the number of ACKs included
in the patternzang HeyRasitiea Af AGK {that is.hesduliniunit hand lombich sussassiyly received
downlink data is 15 assigned) in the pattern. That is, in FIG.11B, the reception success/failure (error
detection resdt)ypditeen xangidatsmis asaomdted fwith at padir afdhe G nd$sagrae addwhdipkase point of
the response signal, different pairs Igpairs of the SR resources and the phase points) are associated
with pattern c#didate srdtiss wimichamdi vk thaHubmiels2d oacied ir£Iﬁ8e31Wﬂﬁéfﬁ§tt€%n, and
different pair i airs of the SR.resauyrces and tspe hase points) are assocjaied with pattern candidate
groups WhicijT E‘Lé&e al irg h& lrgb?ﬁobt'r of B iﬁgﬁfb%‘ﬂ %4’%63 G d‘l?ff..l’ iif 3186t§tion of ACK

(that s, the daynliplydait banddmr e suceeaptulicteseivad downinlodala essianedldn the

pattern. 25 Thus, even In the €ase in which all downlink data corresponding to the detected downlink
assignment gaytsekisdosnation haverbasn sUGESSUlly baceivesh wheadenyeibes)oksuecessfully
received 2F10133-PCT downlink data (the number of ACKSs) is different or when the downlink unit
band to whichvéstbesstullyneceaivachdioinlii datasraddsedn wéthyrdewtHingositsrgomeak) is different
even though the number of successfully received downlink data (the number of ACKSs) is the same,

Sdifferent SRYESHRICEE LT HRPe FOPFEROBIINS die oaumtrthedRigpaises H§hdI. o 143]For
example, in FIG.11B, when downlink data has been successiully received in.al nlink unit bands
("AJAJA"), thep %;fgr’;%ﬁlrll?%f 3%?& V?ﬁs)gﬁflcgr nlg%ls% ) Ifﬁlrtﬁ/%‘rﬂfl\lf?%% %%ﬁnﬁ%&g%\g dafa has been
successfylly igeeived i dgwalink bilsbands Lant bytdpyyniipiedaianhassantbeen received in
downlink unit band 3 ("A/A/N" and "A/A/D"), the phase point (-1, 0) of SR resource 1 is used. Further,
when downlirk tiagd hal &iegnisusicessfulberaceivédtimadostalink (HiY DaAdsddaddlB By} dewnlink data
has not been successfully received

which DTXs have been generated for downlink unit band 1 (CC1) and

downlink unit band 2 (CC2) are all notified by the phase point of
ACK/NACK resource 3, not by ACK/NACK resources 1 and 2
15  illustrated in FIG.11A. This is because when terminal 200 did not
detect downlink assignment control information corresponding to
downlink data transmitted in downlink unit bands 1 and 2 (that is, in
case of DTX), it is difficult to specify ACK/NACK resources 1 and 2 to
be used at terminal 200 side. Similarly, states (A/D/D and N/D/D) in
20 which DTXs have been generated for downlink unit band 2 (CC2) and
downlink unit band 3 (CC3) are all notified by the phase point of
ACK/NACK resource 1. States (D/A/D and D/N/D)} in which DTXs
have been generated for downlink unit band 1 (CC1) and downlink unit
band 3 (CC3) are all notified by the phase point of ACK/NACK
25 resource 2. Further, z state in which DTX has been generated for
downlink unit band 1 is notified by phase points of ACK/NACK

resources 2 and 3 other than ACK/NACK resource 1 illustrated in
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15 in downlink unit band 2 ("A/N/A" and "A/D/A"), the phase point (0, j) of SR resource 2 is used.
Further, when downlink data has been successfully received in downlink unit band 1 but downlink data
has not been received in downlink unit bands 2 and 3 ("A/N/N", "A/N/D", "A/D/N", and "A/D/D"), the
phase point (0, j) of SR resource 1 is used. 20 Further, when downlink data has not been received in
downlink unit 23id 3B MadT™ownlink data has been successfully received in downlink unit bands 2 and 3

(NIAA® and A the phiasq olntA0. SO SR [£59UISe.E 3 isedl Furifien when dowpink data

has not been received in downlink unit 1 and 3 but downlink data has een%%successfully

received in dowgknkieBirbARd 1NVt NAVER 2 RIYN', and"RLdRBethamiaseiRoinL (0, -j) of SR

resource 1 is used. Further, when downlink data has not been received in downlink unit 2F10133-PCT
bands 1 and 20K dénGlink estarias bkeere sisceebisflitytieceiue c incawndia kvwinitbatuh 3EN/N/A",
"N/D/A", "D/IN/A", and "DID/A"), the phase point (I, 0) of SR resource 2 is used. Further, when downlink
data has not B6€A fecepsetyin afrée dawrirhulil Bahas Peenaen s akgf/D", "N/D/N", "N/DID",

rosource TUSHLIZd n FAGTLEE L hol el fard BAEh eRn 100 ) Kol 266 n A e iy o

FIG.9B. Thusy{g,/blfpd 1Br{/when SR andyesnsnse Signabareiraosqulief’ dlugiraied 104 FIG.100),

there is no limitation as in FIG.11A ("when only résponse signal is transmitted" illustrated in FIG.10B),
and all of the gevEmecgtatas ( 2/ NAN" s s DA s o INEY N'L d NDERE, § BYIN/N'h aasadp BIAN/DA') o] be
associated with the same resource and the same phase point (in FIG.11B, the phase point (1, 0) of SR
resource 1). THUS, ih H6 AdiB 4 totahet8skBphase puiifiy alé atessarytidr hetifyifgsatitstates (a total
of 26 states illustrated in FIG. 11B (26 reception success/failure patterns)). [0135] That is, in FIG.11A,

due to the limifdH8HakeheR 5f Fol pRabeOBRTEPAIRhERESESH i HestiR AP AN Yeates (&t dption
Cignats o dowbiii ETUAHAT, DRSS 35 (e oo Ramil o TTE e o odb rebe (PUCCH
resources) may; P& +iad tqNotifydhe AR angithe desponsesiaralsof downliakivait bandsd, 2, and 3.
ACK/NACK resource, when terminal 200 transmits only the response
signal as illustrated in FIG.10B, three ACK/NACK resources 1, 2, and 3
(that is, resources of which the number is equal to that of downlink unit
15 bands set to terminal 200) are necessary.
[0130] On the other hand, when terminal 200 simultaneously transmits
the SR and the response signal in the same sub frame (“when SR and
response signal are transmitted” illustrated in FI1G.10C), terminal 200
transmits the response signal using the SR resource separately notified
20 from base station 100 as illustrated in FIG.11B. Specifically, control
section 208 of terminal 200 transmits the response signal using the
tgansmission rule (the mapping rule) of the response signal illustrated
in FIG.11B, based on the pattern (state) as to whether or not downlink
data corresponding to downlink assignment control information
75 addressed to its own terminal has been successfully received (error
detection result).

[0131] Here, a description will be made in connection with the
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[0136]As described above, when terminal 200 simultaneously 25 transmits the SR and the response
signal, mapping illustrated in FIG.11B is used. Thus, even when the channel selection is applied as a
method of transmitting the response signal, the number of SR resources 2F10133-PCT can be
suppressed. In FIG.10A, two SR resources, which are less by one resource than three ACK/NACK
resources, arefpRfErdi§it prepared. That is, in FIG.10A, five PUCCH resources (SR resources and

ACK/NACK resguicesiiie ﬁn%ugrgeis?wmginaﬁf@. PFBINoLR.SLeSRENsE Sighah eyl In

FIG.11B, it should be noted that states (the reception success/failure patterncandidate group) of

the responseignalsthetifERl usity agdjaceetpbase poipta(thakise phase Peins: hayibeudghase
difference of 90 (71/2 radians)) in the same resource are different from 10 each other only in the
reception stagnier atsl dowslinkaamiebant. Eomesaffiplbein SR resdurcemillestiagtkin £16.11B, the

state "A/A/A" notified using the phase point é-%l 0) and the states "A/N/A" and "AID/A" notified using
the phase pofi ™) {Hsvidd Bsiraiss dirdr dP6P90 with respect to the phase point (-1, 0)) are

different from 5 other only in the reception status of downlink unit band 2 Sigilarly, in SR
esource IOTAt 1 LIS T S A SRR i I HAER it (1Ch) L the states
"N/A/A" and %é% Qﬁ%f'e@wsmth?hgh%ﬁ’é’ﬂwosiQx{Q?VK‘;Qv@ phass differenas &f 24 with respect
to the phase point (-1, 0)) are different 20from each other only in the reception status of downlink unit
band 1 (CC lgértdsasediniitatlysaapplied touinefotinee phaseqaiptso 0 538k Ass Afeébult, Siendarly to

FIG.91B, even when the phase point is erroneously decided, base station 100 side (deciding section
118) can supprE&S N MigsiHél BRI bARAS HRihdSaatrmghsidsiihcthtraiterresource to

which the response signal is assigned and the phase point of the
10 response signal, and SR resources and phase points which differ in at
least one of the SR resource and the phase point are associated with
pattern candidate groups which differ in at least one of the number of
ACKs included in the pattern and the position of ACK (that is, the
downlink unit band to which successfully received downlink data is
15 assigned) in the pattern. That is, in FIG.11B, the reception
success/failure (error detection result) pattern candidate is associated
with a pair of the SR resource and the phase point of the response
signal, different pairs (pairs of the SR resources and the phase points)
are associated with pattern candidate groups whichk differ in the number
20 of ACKs included in the pattern, and different pairs (pairs of the SR
resources and the phase points) are associated with pattern candidate
groups which are equal in the number of ACKs included in the pattern
but differ in the position of ACK (that is, the downlink unit band to
which successfully received downlink data is assigned) in the pattern.
25 Thus, even in the case in which all downlink data corresponding to the
detected downlink assignment control information have been

successfully received, when the number of successfully received
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25to a minimum, thereby minimizing degradation in retransmission efficiency. [0139] Further, when
terminal 200 transmits only the SR ("when only 51 2F10133-PCT SR is transmitted" illustrated in
FIG.10D), terminal 200 transmits the SR using the same resource (SR resource 1) and the same
phase point (1, 0) as in the state (reception success/failure pattern) in which all is NACK (or DTX), as
illustrated in 2E3A1BB-B]0140] As described above, according to the present embodiment, control

section 208 OhiSIINAL AIPeHY e RO IsslRR IOk PN R, ANPHES [REPFNSE Hignal, based on

the generation status of the SR and the pattern as t ether or not downliink data has been
successfully reggivedia the dawndnk snitbanshinglugiad ik the Boik 40 PRNd groupsetiadts own
terminal (error detection result). Further, when the SR and the response signal have been
simultaneoushs gpamarditéth in pheisamecsul KM e s adififalcaectior 20Bmagisad a pambitthefPUCCH
resource (SR resource) for notifying the response signal and the phase point of the response signal to
be different aéBEFEiPH 1LY aS& ish s vor dakcdastui{he deirrasink tas(thet B®fe number of

ACKs) and thg-QPV}’nﬂ{‘k it bang that is, he%&(%sitior% of@CK in thetreception sglcgessé ailure pattern)
to which ucce%s?ulfy received Hownfink déta has Beeh & ?ﬁﬁeé’ ?ﬁnegcﬁ?%cgﬁﬁ n'SUccess/failure

(error detectiqggﬁéﬁgg Q‘?&%ﬂ' That is, a pair of the PUCCH resource (SR 20 resource) and the phase
point of the response signal selected by terminal 200 differs according to the number of successfully

received dowplink ¥pta @hat isx saephember 6TAAKE),andiibe dowmlitia knitibendi(#hatisethe position
of ACK in the reception success/failure pattern) to which successfully received downlink data has been
assigned in esehc25rdudhtiors seictabsifailtie pattdaw 0l ] meit fesudts bEsh/gka0dn, 10@ewhich is a
reception Sid?:mg];ge]epoint (-1, 0) of SR resource 2 is used. Further, when downlink
10  data has been successfully received in downlink unit bands 1 and 2 but
downlink data has not been received in downlink unit band 3 (“A/A/N”
and “A/A/D™), the phase point (-1, 0) of SR resource 1 is used.
Further, when downlink data has been successfully received in downlink
unit bands 1 and 3 but downlink data has not been successfully received
15 in downlink unit band 2 (*A/N/A” and “A/D/A”), the phase point (0, j)
of SR resource 2 is used. Further, when downlink data has been
successfully received in downlink unit band 1 but downlink data has not
been received in downlink unit bands 2 and 3 (“A/N/N”, “A/N/D”,
“A/D/N”, and “A/D/D"), the phase point (0, j) of SR resource 1 is used.
20 Further, when dowrnlink data has not been received in downlink unit
band 1 but downlink data has been successfully received in downlink
unit bands 2 and 3 (“N/A/A” and “D/A/A™), the phase point (0, -j) of
SR resource 2 is used. Further, when downlink data has not been
received ip downlink unit bands 1 and 3 but downlink data has been
25 successfully received in downlink unit band 2 (“N/A/N7, “N/A/D”,
“D/A/N”, and “D/A/D”), the phase point (0, -j) of SR resource 1 is used.

Further, when downlink data has not been received in downlink unit
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response signal can specify a combination of downlink unit bands in 2F10133-PCT which downlink
data has been successfully received, based on the PUCCH resource through which the response
signal has been received and the phase point of the response signal. Further, terminal 200 changes
the PUCCH resource (the ACK/NACK resource or the SR 5 resource) and the transmission rule

(mapping ruIe@Fé@éaBdﬂ@to the generation status of the SR at terminal 200 side. At this time, when the
SR and ihe respanse signgl baye deelaggal i sqnelpad n lesare A ame derminal 200

notifies the response signal using all phase points (constellation points) of the SR resource. Thus, the
10 number of fah resekiraes neaessany fonnetfyirgiiey SR aml/thearespaasersignal 'can ke reduced.
That is, the number of SR resources to be notified from base station 100 to terminal 200 can be
reduced. As qestribed adolb, Adcofdfily rethaweskns ensisddimEntikennwiteen deoveliaminel selection
is applied as a method of transmitting the response 15 signal in the LTE-A, the amount of an increase

in the overhegét&f %@uﬁﬁﬁkﬁﬁﬁﬂr&?&ﬁé\"ﬁ‘%l‘(’?tﬂécﬂﬁ é&“ﬂ’é%@‘r’é@s@&?&ﬁd({m/ﬁ}%d the
erminal Sanoery RARor s gh Y ACK A8 TiarmeHaNy Some B doun e unl Danle S0 28 to furher
reduce the ovgrhead,of fhe uphnk eanirebchapneh (RULEH) compared to Embodiment 1. That is, the
terminal drops ACK information in some downlink unit bands. Thus, in Embodiment 2, the overhead of
the uplink contédl3eHanibd (& UG EH)Rcandme futhdivedaced danifididd B 25 kontfockimeiotd. [0143]A
concrete description will be made below.Basic configurations of the base station and the terminal
according to base station 100 to terminal 200 in advance, similarly to FIG.9B. Thus,
in FIG.11B (“when SR and response signal are transmitted” illustrated
10 in FIG.10C), there is no limitation as in FIG.11A (*when only response
signal is transmitted” illustrated in FI1G.10B), and all of the seven states
(*N/N/N?, “N/N/D”, “N/D/N”, “N/D/D”, “D/N/N”, and “D/N/D”) can be
associated with the same resource and the same phase point (in FIG.11B,
the phase point (1, 0) of SR resource 1). Thus, in FIG.11B, a total of 8
15 phase points are necessary for notifying all states (a total of 26 states
illustrated in FIG.11B (26 reception success/failure patterns)).
[0135] That is, in FIG.11A, due to the limitation, a total of 10 phase
points are necessary for notifying all states (reception success/failure
patterns), and three ACK/NACK resources are necessary for notifying
20 the response signals of downlink unit bands 1, 2, and 3. On the other
hand, in FIG.11B, two SR resources (PUCCH resources) may be used to
notify the SR and the response signals of downlink unit bands I, 2, and
3.
[0136] As described above, when terminal 200 simultaneously
25  transmits the SR and the response signal, mapping illustrated in

FIG.11B is used. Thus, even when the channel selection is applied as a

method of transmitting the response signal, the number of SR resources
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2F10133-PCT Embodiment 2 are the same as in Embodiment 1, and thus a description will be made
with reference to FIG.6 (base station 100) and FIO.7 (terminal 200).  [0144] [Operation of Terminal
200: When There Are Three Downlink 5 Unit Bands] The following description will be made in
connection with an example in which three downlink unit bands (downlink unit bands 1, 2, and 3) are
set to terminalBOO3BIAET similarly to Embodiment 1, an ACK/NACK resource (PUCCH resource)

associated wih 2 donlink L0.cantLinfaiegan asRosRerLeapMIEe WSt oL doplng gosionment

control information for downlink data transmitted in downlink unit band 1 is defined as ACK/NACK

resource |. Fushereab A HNAC khFesonCR (RWCKH £650uER) assosiatedwitd 3dgwpliak control
information assignment resource used for downlink assignment control 15 information for downlink

data transmittédian diownfink GABGA, 2 SwkefiRGUCASHA CrRINADHK sesB Rcer2s Furtier, andCK/NACK
resource (PUCCH resource) associated with a downlink control information assignment resource used
for downlink a&&§EM &t EoritiBP ST Matish fBRABEMIM ddtatsmEtiftedthe dsWnitiduriftband 3 is
defined a, ZOr%SCK/NSACé}i< resource 3. [0145] Further, in the following description, base station 100
notifies terminal 200 of infofmation related to one resource (an SR resource illustrated in FIG.12A) for

transmitting apoSRin an-plik Nk bandised i@ eEminak20f by axserwale signaliag dgehniaue (for
example, higher 25 layer signaling). That is, control section 208 of terminal 200 retains information
related to the SR sesofiatbinetificdetromanalsé statyro W0 ofD 1H6 Fasibas daigizd k 208 Hpedifies an
ACK/NACK resource 2F10133-PCT associated with a CCE, which is occupied by downlink
assignment c@ias irfeiateadn PACSReHB its 6 ttefminakaahoRgia FukAiy s GCREebhfiguring

PDCCHs of d link unit ha ,2,and 3 ACK/NACK resource 1, 2, or,3 0147] Here, in
s 127, o SRS aod G0k R R D BT AR T S A o2t or RS P e o
each othey sugbdhalabieaatpIs 9he FACRESH NERPIEN3ReWESALNG) Bha WAl seayence/DFT

sequence is different.
example, in SR resource 2 illustrated in FIG.11B, the state “A/A/A”

notified using the phase point (-1, 0) and the states “A/N/A” and
“A/D/A” notified using the phase point (0, j) (having a phase difference
of 90° with respect to the phase point (-1, 0)} are different from each
15 other only in the reception status of downlink unit band 2 (CC2).
Similarly, in SR resource 2 illustrated in FIG.11B, the state “A/A/A”
notified using the phase point (-1, 0) and the states “N/A/A” and
“D/AJA” notified using the phase point (0, -j) (having a phase
difference of 90° with respect to the phase point (-1, 0)) are different
20 from each other only in the reception status of downlink unit band !
(CC1). This is similarly applied to the other phase points.
[0138] As a result, similarly to FIG.9B, even when the phase point is
erroneously decided, base station 100 side (deciding section 118) can
suppress the number of unit bands having a retransmission control error
25 to a minimum, thereby minimizing degradation in retransmission
efficiency.

0139] Further, when terminal 200 transmits only the SR (“when only
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[0148] Next, a description will be made in connection with mapping 10 examples 1 to 4 of the response
signal in terminal 200 for suppressing the number of SR resources to one, even when three downlink
unit bands (downlink unit bands 1 to 3) are set to terminal 200. [0149] <Mapping Example 1 (FIGS.13A
and 13B)> In mapping example I, when the SR and the response signal are 15 simultaneously
transmitted ("2HiOM3SRERd response signal are transmitted" illustrated in FIG.12C), terminal 200

decides a resyidg. intichA1e-sERATER SN to BersIonRed, A0F 3 3ss aaitagggrding to an

error detection result pattern on downlink unit band 1 (C n 2),

regardless of grhei¢iaeorhR0s Aawnbakwit 28 Rand Aitet ) ia i astalant 3iae89 8f AGHK, NACK,

and DTX. That is, terminal 200 uses the mapping rule (FIG.9B) used when there are two downlink unit
bands in Embbdiasem 1thdertaieis{assepmachthatqeesitias ] mmongtdemmnlink uwnitibandsl 1ito 3, which
base station 100 uses to transmit downlink data, are set to be higher in ascending order 250f downlink

unit bands 1, ¥ Adr& $010P30fS patifida T atAeAbAYGENd Bsponse signal is transmitted (“when only

response,_sig %I?iians Sitt d" illustrated in t!::IGa.12ijt is 5t5 2 10133-PCtT similac{.to E@bodimentl
(FI0.11A) as i gr edInF ﬁchT 182P O 156 GtheH Hand wién FESR aﬁ@ﬁwoe }g}‘s%%hse signal

have been singulignealishl GeneyRisH (WRRN PRANF SRS E-390a) ARl adspited Allystrated in

FIG.12C), reception success/failure (error
SR and the response signal, based on the generation status of the SR

and the pattern as to whether or not downlink data has been
successfully received in the downlink unit band included in the unit
10 band group set to its own terminal (error detection result). Further,
when the SR and the response signal have been simultaneously
generated in the same sub frame, control section 208 causes a pair of
the PUCCH resource (SR resource} for notifying the response signal
and the phase point of the response signal to be different according to
15 the number of successfully received downlink data (that is, the numBer
of ACKs) and the downlink unit band (that is, the position of ACK in
the reception success/failure pattern) to which successfully received
downlink data has been assigned in each reception success/failure (error
detection result) pattern. That is, a pair of the PUCCH resource (SR
20 resource) and the phase point of the response signal selected by
terminal 200 differs according to the number of successfully received
downlink data (that is, the number of ACKs) and the downlink unit band
(that is, the position of ACK in the reception success/failure pattern) to
which successfully received downlink data has been assigned in each
25 reception success/failure pattern.
[01417 As a result, base station 100 which is a reception side of the

response signal can specify a combination of downlink unit bands in

52



5 detection result) pattern candidates of downlink unit band | (CC1) and downlink unit band 2 (CC2)
are associated with a phase point of the response signal in the SR resource as illustrated in FIG.138.
That is, in FIG.13B, a resource for transmitting the response signal and a phase point are decided,
regardless of the reception status of downlink unit 10 band 3 (CC3) in terminal 200. That is, the
response sigd&lfdddd\wilink unit band 3 is not actually notified from terminal 200 to base station 100

and cropped.Jat Sy SQUNIAK dAIAUaRSTYieH MM AASS:SHAon. 100 Lo texming) 200 g downiink

unit band 3 is necessarily re-transmitted. 15[0152] However, it is rare for termina 208 sids to

simultaneousprgegeratesthier &R g the resRensasigasbibdhe sameaisuhSramng. Futheseven though
base station 100 has set three downlink unit bands for terminal 200, it is actually enough for base

station 100 teetrénsheit dbeatlinkodata ¢d téhminak200sesingemnally onEwohedinkernit haind (for 20
example, downlink unit band 1 having a highest riorité) in most cases, and thus base station 100

needs not ne€B&8&AR (188 dolkifnk urfeBaRtes. (it A CHENATE elif BasECINAWNIES b88e station 100

has to tr%nsmrié éjoo%gggk % tat%lo tl}? atggmina%L usinr%fjeovallrr]llink ugit br%r]g 3. Wheg.theste agg taken into
consideration, a possl i|ﬁy hat ferminal 200° 95 Would Aot detet dow%liﬁficé)srsfgnr%ne%t control

information in,dguinlink1Ribhand,3 i BIgR(IDAtIS A RISSIIYPE DTXAS high) +Hhbsasdljustrated in
FIG.13B, even though terminal 200 does not transmit 2F10133-PCT (drops) information related to the
response signatf@idawdlitheunisbandSraraasmisstob afficiancylis hasdlyl affesteda{0d 53] Further,
when terminal 200 transmits only the SR ("when only SR is transmitted" illustrated in FIG.12D),
terminal 200 tishsams trbSERmsintp T saindlBhast Beinttile 0 woinss stapakratdptonl!
success/failure pattern),in wl&ch all r?ception statuses for downlink unit bands 1 and 2 are NACK (or

DTX) as illusPAEf iPFIB!13 TBIEATHHACR, PO ind elBpis 1 768 ien tHd SR 41§ the
reSpon%eOSlgQl%lrf?‘g%rsmlgtﬁr}%%%%}(c%gr}%%%gdpyt%Pﬁlm%é}fﬁgrﬁ%eSR and the response

signal can be reduced. That is, the number of SR resources to be

notified from base station 100 to terminal 200 can be reduced. As

described above, according to the present embodiment, even when the

channel selection is applied as a method of transmitting the response
15 signal in the LTE-A, the amount of an increase in the overhead of the

uplink control channe! (PUCCH) can be suppressed, and the SR and the

response signal can be simultancously transmitted.

[0142] (Embodiment 2)

In Embodiment 2, the terminal cancels transmission of ACK

20 information in some of downlink unit bands so as to further reduce the

overhead of the uplink control channel (PUCCH) compared to

Embodiment 1. That is, the terminal drops ACK information in some

downlink unit bands. Thus, in Embodiment 2, the overhead of the

uplink control channel (PUCCH) can be further reduced compared to
25 Embodiment 1.

[0143] A concrete description will be made below. Basic

configurations of the base station and the terminal according to
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10 terminal 200 (control section 208) does not transmit (drops) information related to the response
signal for some downlink unit bands (information related to the response signal of downlink unit band 3
in FIG.13B). That is, only when the SR and the response signal are simultaneously generated in the
same sub frame, terminal 200 bundles 15 ACK for some downlink unit bands into NACK. Here, since
terminal 200 @&I84 3B tEBponse signal for the downlink unit band having a low priority among a

plurality of dowplinkiuit pands sefo terminal 00k Ihe SHPRRING Of SR eHESRORSE SIgRAly does not

much affect retransmission efficiency. Thus, in the above described way, the 20 overhead of the uplink
control channeli(PWe Cil) ¢anwrreducad nithadt IPY@Eng setansmission efficiency. 10&55] <Mapping
Example 2 (FIGS.14A and 14B)> In mapping example 2, when the SR and the response signal
are simultanetsipinahsiiled ("when SR and response signal are 25 transmitted" illustrated in
FIG.12C), terminal 200 bundles states in which the number of ACKs among reception success/failure
(error detectid Fé&it) pPARER? CaRdRfa Y RiafdsT IsnVah cand HsgcetfindREse1 BPIEPEY 200 maps
a bundling restljlltittoﬁggqs%me phase point as the SR resource. That is, when the SR and the response
signal are simultaneously'transmitted, terminal 200 bundles reception success/failure (error detection

result) pattern candidetes (iates) ik g selativalyiiowdnppacbakility af Qasurrencs aRd maps a
bundling result to the same phase point as the SR resource. [0156] Generally, base station 100

performs adaptivenmiedidatidn <o that ard evrai ingtennlo e exdor(dde)d i diowmlinkb elata dan2range from
about 10% to about 30%. For this reason, a probability that terminal
and 3) arec set to terminal 200. Here, similarly to Embodiment 1, an
ACK/NACK resource (PUCCH resource) associated with a downlink
10 control information assignment resource used for downlink assignment
control information for downlink data transmitted in downlink unit band
1 is defined as ACK/NACK resource 1. Further, an ACK/NACK
resource (PUCCH resource) associated with a downlink control
information assignment resource used for downlink assignment control
15  information for downlink data transmitted in downlink unit band 2 is
defined as ACK/NACK resource 2. Further, an ACK/NACK resource
(PUCCH resource) associated with a downlink control information
assignment resource used for downlink assignment control information
for downlink data transmitted in downlink unit band 3 is defined as
20  ACK/NACK resource 3.
[0145] Further, in the following description, base station 100 notifies
terminal 200 of information related to one resource (an SR resource
illustrated in F1G.12A) for transmitting an SR in an uplink unit band set
to terminal 200 by a separate signaling technique (for example, higher
25 layer signaling). That is, control section 208 of terminal 200 retains

information related to the SR resource notified from base station 100.

[0146] Further, terminal 200 specifies an ACK/NACK resource
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10 200 will generate ACK as an error detection result on certain downlink data is higher than a
probability that terminal 200 will generate NACK. That is, a reception success/failure (error detection
result) pattern (state) which is large in the number of ACKs is in a state in which a probability of
occurrence is relatively high, and a reception 15 success/failure (error detection result) pattern (state)
which is smallfttHéhBfber of ACKs is in a state in which a probability of occurrence is relatively low.

[0157] In this regaEd. when, it SRapkthe IasR0nse Rigndlibave Peghwiiiancayslyoanerated

("when SR and response signal are 20 transmitted" illustrated in FIG.12C), terminal 200 transmits a
state in whichdbetreiniaésnh ADIKs ie ofie éd Yatetin wich éha ambemnohACGKslisramay)dfsing the
same phase point (the phase point (1, 0) of the SR resource in FIG.148) as a state in which all is
NACK (or DTXCERacknfreria g4 B el 20 0ibwrdiaska vite hewdicH thé.numbed of25 ACKs is
one (a state in which the number of ACKs is small) into a state in which all is NACK (or DTX). [0158]
On the other iﬁﬂ&%ﬁﬁ&ﬁﬁﬁlﬁ‘éﬁf?eszstﬁfeé‘in which the 2F10133-PCT number of ACKs is 2 or 3

(a state '(;&i"r‘]’hi 1_%???8%&% Eﬁi%argﬁ)s‘ﬁiﬁgs‘éﬁﬁf%gr&ﬁ@?ﬁ%&%ﬁtpees%({gs?qlfme as

illustrate ere,’In oraer to sdppress the number resources to one, some states

("N/AJA" and "D/ Al Bagaend siatestin yiChthr AkBRb B0l AGKstin? a6 lspabundiggsinto a state
in which all is NACK (or DTX) as illustrated in FIG.14B. Here, similarly to mapping example 1,

priorities, amangedoivaliBlAdhis danetsct tp3jmaighspasedstagornt 00 BsdstostegmemitdOWllink data,
are set to be higher in ascending order of downlink unit bands 1, 2, and 3. In this case, a state ("N (or
10 D)/AJA") inskRRSRafelfedHdREE Signals for downlink unit bands 2 and 3 are ACK is lower in

probability of rrence than other states ("A/A/N(or ID)".and "A/N(or D)/A"). in which the number of
i A i B s e i TR SEER R T o e o Kbl

("N/AIAT gnd ' DIAATLWhigh arg dow dn pighakility; 13af QECYEienGe, 1aseNdoitales noddiich the
number of ACKs is 2 are also bundled into a state in which all is NACK (or DTX).
the number of SR resources to one, even when three downlink unit
bandé {(downlink unit bands 1 to 3) are set to terminal 200.
[0149] <Mappieg Example 1| (FIGS.13A and 13B)>
In mapping example 1, when the SR and the response signal are
15  simultaneously transmitted (“when SR and response signal are
transmitted” illustrated in FIG.12C), terminal 200 decides a resource, to
which the response signal is to be mapped, and a phase point according
to an error detection result pattern on downlink unit band 1 (CC1) and
downlink unit band 2 (CC2), regardless of whether or not downlink unit
20 band 3 (CC3) is in a state of any one of ACK, NACK, and DTX. That
is, terminal 200 uses the mapping rule (FIG.9B) used when there are
two downlink unit bands in Embodiment 1. Here, it is assumed that
priorities, among downlink unit bands 1 to 3, which base station 100
uses to transmit downlink data, are set to be higher in ascending order
25  of downlink unit bands 1, 2, aﬁd 3.
[0150] Specifically, when only the response signal is transmitted

(“when only response signal is transmitted” illustrated in FIG.12B), it is
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[0159] Thus, a state in which the number of ACKs is 1 (and some of states in which the number of
ACKs is 2) is not actually notified from terminal 200 to base station 100. That is, downlink data, which
has 20 been transmitted from base station 100 to terminal 200 using a downlink unit band whose
response signal is ACK in a state in which the number of ACKs is 1 (and some of states in which the
number of ACKEIE 33; i€ hecessarily retransmitted.  [0160] However, it is rare for terminal 200 side

to simultaneoysiy; 25 aenSrASHIEAR ARFIBeI168PASE Signatin the same-sub frame, similarly to

mapping example 1.Further, as described above, a possibility that ACK will be generated for certain

downlink datafis1 2FL0133-B{eTdighehthal) avbessilitysthatNAEHs wikpemgenergiad. Mken these are
taken into consideration, even though a state in which the number of ACKs is 1 (and some of states in
which the nunbgsnofshCKisas eyt izemesetedin (Whibhra frBbatsitity rokpooswentgnisllosreis bundled

into a 5state in which,all is NACK (or DTX), retransmission efficiency is hardI?/ affected. [0161] Further,

in mapping exdAHIE 2 tither tEHETRLF S ot tr & ShitOnIy 855 PEPb e SRsAF M iHEN ik response

signal is transmitted” illustrated in FI1G.12B). it.is similar to Empodiment 11 (FIG,1 10 jllustrated in
G 2an, Euris ok Beur e PRt A e T K SRRE T by ST

S onff the when on ransmitted" illustrated in
FIG.12D), terinah2fk trapsmiththe SR esindathe $a/ps; Qt@kﬁewﬁ%nta(]plmsésf%m? gtatg én which all

is NACK (or DTX) (and some of states in which the number of ACKs is 2), as illustrated in FIG.14B.
response signal in the SR resource as illustrated in FIG.13B. That is,
in FIG.13B, a resource for transmitting the response signal and a phase
point are decided, regardless of the reception status of downlink unit

10 band 3 (CC3) in terminal 200. That is, the response signal for
downlink unit band 3 is not actually notified from terminal 200 to base
station 100 and dropped. That is, downlink data transmitted from base
station 100 to terminal 200 using downlink unit band 3 is necessarily
re-transmitted.

15 [0152] MHowever, it is rare for terminal 200 side to simultareously
generate the SR and the response signal in the same sub frame.
Further, even though base station 100 has set three downlink unit bands
for terminal 200, it is actually enough for base station 100 to transmit
downlink data to terminal 200 using only one downlink unit band (for

20 example, downlink unit band 1 having a highest priority) in most cases,
and thus base station 100 needs not necessarily use downlink unit band
3. That is, there are few cases in which base station 100 has to
transmit downlink data to the terminal using downlink unit band 3.
When these are taken into consideration, a possibility that terminal 200

25  would not detect downlink assignment control information in downlink
unit band 3 is high (that is, a possibility of DTX is high). Thus, as

illustrated in FIG.13B, even though terminal 200 does not transmit
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15[0162] In the above-described way, in mapping example 2, only when the SR and the response
signal have been simultaneously generated in the same sub frame, terminal 200 (control section 208)
does not transmit ACK for some downlink unit bands. Specifically, terminal 200 (control section 208)
bundles a state in which the number of ACKs 20 is small (the state in which the number of ACKs is 1
in FIG.14B) iBl&18&&AR which all is NACK (or DTX). Here, since the state in which the number of
ACKs is smal} i I ity rrence. t ate in whigh the number of ACKs is large,
even though teﬁkgés%\gﬁ Illr{lkvg{h%ﬁq%% r{gﬁn%%?o{ngcﬁ%s%%ﬁgﬁs E%L%nd%\({edﬁ%o tﬁggté?g inu\l}v%ich 25 allis

NACK (DTX) pgteansrissianeitisiencyrs nebaweh rifested: fFopsdn the above-described way, the
overhead of the uplink control channel (PUCCH) can be reduced without lowering retransmission

2F10133-PCTEMSiEndyniti 63 wvkappimo edn3fle BréBlGS E5MmandisBR (“whemappyng example
3, when the SR and the response signal are simultaneously transmitted ("when SR and response

signal are 5 trashiittEeRiMIteted IfisiertesicinafiShd 1R re@@pior s QR ssaanmét ethst detection

result) pastterrhtff'mdidates states), terminal 200 bL#nd es aU?:ate including ACK for downlink data
a

. usn the 5 & S.£ Ol . S, 1 .4 [~ recepiion . .
transmittéd usmgad‘O\ﬁnlln uiit band Which ot i port t {6 tefirfal 280%ntt’ 8°SEateh which all is

NACK (or DT)cpekreang 2 10.bundinghresulide tha sarpeiigse Rt el teSaipe sesource. Thatis,

when the SR and the response signal are simultaneously transmitted, terminal 200 does not bundle a
state including ACKafod dovenling dasaN@asin{tte dDIBKP @ ddhwslirdc edii @ IGWBEIBN is important to
terminal 200 into NACK, and performs transmission using different phase points. 15 [0164] Here,
examples of thelddbnlidkuait Bangaiah s prpotRRGt to.tepmlialPerinhrdeS®) avdwiMink unit band
onto which broadcast information (BCH) fo be received by terminal 200 has been m?pped, (2) a

downlink unit R4 TEEeNEANERT tHRAR 2E61S Witk CoHAE BT DARR Stlfith Y00 that is, before
ol b e SR R g s Sl s e I CH

from base statio to terminal 200 as an important carrier or carrier). In the following
description, itj$fasstiied thabdovnlink dnishand d {(al) iscansirrodartdonnhink ubidand (for
example, anchor carrier). [0165] In this regard, when the SR and the response signal have been 25
simultaneouskigineratedn("velhers S Roatic: respposecsigigalzdre fraosymitied” hidtiated id FIG.12C),

terminal 200 bundles some ACKs for downlink unit bands 2 and 3 (unimportant downlink unit bands)
FIG.13B). That is, only when the SR and the response signal are

simultaneously generated in the same sub frame, terminal 200 bundles
15 ACK for some downlink unit bands into NACK. Here, since terminal
200 drops the response signal for the downlink unit band having a low
priority among a plurality of downlink unit bands set to terminal 200,
the dropping of some response signals does not much affect
retrapsmission efficiency. Thus, in the above described way, the
20 overhead of the uplink control channel (PUCCH) can be reduced
without lowering retransmission efficiency.
[0155] <Mapping Example 2 (FIGS.14A and 14B)>
In mapping example 2, when the SR and the response signal are
simultaneously transmitted (“when SR and rtesponse signal are
25 transmitted” illustrated in FIG.12C), terminal 200 bundles states in
which the pumber of ACKs among reception success/failure (error

detection result) pattern candidates (states) is small, and the terminal
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2F10133-PCT other than important downlink unit band 1 into NACK. On the other hand, terminal 200
notifies ACK and MACK for downlink data transmitted by using important downlink unit band 1 (anchor
carrier, CC1), using different phase points, as illustrated in FIG.15B. That is, 5 when the SR and the
response signal have been simultaneously generated, terminal 200 decides a resource for transmitting
the response FdRaB&HBEE phase point, based on only the reception status of downlink unit band 1

(CC1) indepe | (o) | it 2.( ang,downlink unit band 3
(CC3)in termi@néaglr.%a g?lﬁﬁﬁ?ﬂ%%eﬁ%lgegolgg@}%%#ﬁﬁg %ﬁts%zgﬁé%wel éog\%ore i%%ly decide

which of ACK T NACKyhas been greried fips dewspinksdata gransnaited using dquwnarsagt downlink
unit band 1 (anchor carrier) in terminal 200. Further, when only the response signal is transmitted
("when only 1Eerespiited, sigaahinahndffittcoiiltiistsrateedarfl Gnl 28)casdiiitiated i &HBr15A, base
station 100 can decide the reception status by terminal 200 on all downlink unit bands, similarly to

Embodiment $giae$ip2a 2101 87p Mtsimwtnrd\BREF thet SR Bnd el egsoree divplal haveiBeen

simultan%ousl rggggg?lgdb%vggcm?g Q ACthas bseeanlenglrfated in tOtdO\%nlink uQit Bgnds 2 and 3,
several situatfons in whith base Station T001s Gikeulf 8 HeIFeBACR Zh N, &Iza(%]tatgs hétified using

the phase poipk (1 Q) ilpsteatedkin, ke 15B) occur. [0168]However, similarly to mapping example 1, it
is rare for terminal 200 side to simultaneously generate the SR and the response 25 signal in the
same sub frael Firth&¥ehasel Stattorns 4 0 dtansniitlinpeoferh hiodasioa @osdxdariple, aontrol
information of a higher layer) using important downlink unit band 1 (anchor carrier). Thus,
2F10133-PCThafeanvierrtetitifal POChatr somultanbctisid oEnbiaked the SR arfhgfe feePonse signal,
base station 1Q0 can reliably decide ACK and NACK for downlink unitgfl nd 1 (anchor carrier), and

terminal 200 &P FEchR2 ifRpBRARE iAfFmatfor WiHSHE ERER URTSASE tih TS SISRTEHIBS (the

10 200 will generate ACK as an error detection result on certain downlink
data is higher than a probability that terminal 200 will generate NACK.
That is, a reception success/failure (error detection result) patiern
(state) which is large in the number of ACKs is in a state in which a
probability of occurrence 1is relatively high, and a reception
15 success/failure (error detection result) pattern (state) which is small in
the number of ACKs is in a state in which a probability of occurrence is
relatively low.
[0157] In this regard, when the SR and the response signal have been
simultaneously generated (“when SR and response signal are
20 transmitted” illustrated in FIG.12C), terminal 200 transmits a state in
which the number of ACKs is one {(a state in which the number of ACKs
is small) using the same phase point (the phase point (1, 0) of the SR
resource in FIG.14B) as a state in which all is NACK (or DTX). That
is, in FIG.14B, terminal 200 bundles a state in which the number of
25 ACKs is one (a state in which the number of ACKs is small) into a state
in which all is NACK (or DTX).

[0158] On the other hand, terminal 200 notifies states in which the
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5 small number of retransmission times). When these are taken into consideration, even though it is
difficult to normally notify base station 100 of information related to the response signal for unimportant
downlink unit bands 2 and 3 depending on circumstances, influence on the whole system is small.
10[0169] In mapping example 3, when terminal 200 transmits only the SR ("when only SR is
transmitted" iRE$HERRPWIFIG.12D), terminal 200 transmits the SR using the same phase point (1, 0)

as a state In Wigh the eoepdon slaitis,ordaynlnliding NRdeh RNVARLIP Lt Gat;@ggkfs state in

which some ACKs of unimportant down unit bands 2 and 3 15are nto as illustrated

in FIG.15B. [0Qdge} Thusginfanring sxadepie thienly whensthersf arskthe respanse.gigaal have
been simultaneously generated in the same sub frame, terminal 200 (control section 208) does not
transmit inforfngtidr Felatdtetes somerdssponsemmigesistior dowhlinkafnitbanssytrimporart 20
downlink unit bands) other than an important downlink unit band (anchor carrier). Specifically, terminal

200 bundles $8/ié& ALK f6r Hotbhink ittt BRAEAUNIAPBRENE A6HnIAKRHiIEhRds) BERBFThan an
'mporta”%do"c%’%“gkc‘f{‘ét P@@d 5?2"%%055‘ {ngéé“?n’%'é%K-t;?éJ%’nW@ 0 the @5&)3*}91&'&{6@?0“56 signal

have been simultaneously genera he same sub frame, termina preferent fy notifies the

response signgties the;imperaogvptiak it bagd @ncheriGaiyen amephe Riksalip of downlink unit
bands set to terminal 200. In the above 2F10133-PCT described way, the overhead of the uplink

control channgti@itee Hy aasnle dedudeskwithitubadderselyonfiuencing theswhale systam [0171]

<Mapping Example 4 (FIGS.16A and 16B)> In mapping example 4, when the SR and the response

signal are 5 skeftdncasisrardeitdtnfviasn SReapel resgonde ghghalrass eribmitedd diustrated in

FIG.12C), termjnal 20Q decides a resource onto which the response signal is mapgg and a phase
7

point even froth AASTY S ABK/NABHE rdsodrcd RS el athE SRY U 1E73] BpdEfically, in
FIGS,l(% an(ﬂ)%‘ﬁﬂ?ﬁAWﬁeﬁt%%ﬁ d }@gponse signals for downlink unit bands 2 and 3

are ACK 1is lower in probability of occurrence than other states
(“A/A/N{or D)” and “A/N(or D)/A”) in which the number of ACKs is 2.
That is, in FIG.14B, in order to suppress the number of SR resources to
one, some states (“N/A/A” and “D/A/A™), which are low in probability
15 of occurrence, among states in which the number of ACKs is 2 are also
bundled into a state in which all is NACK {or DTX).
[0159] Thus, a state in which the number of ACKs is 1 (and some of
states in which the number of ACKs is 2) is not actually notified from
terminal 200 to base station 100. That is, downlink data, which has
20 been transmitted from base station 100 to terminal 200 using a
downlink unit band whose response signal is ACK in a state in which
the number of ACKs is 1 {and some of staies in which the number of
ACKs is 2), is necessarily retransmitted.
[0160] However, it is rare for terminal 200 side to simultaneously
25 generate the SR and the respomse signal in the same sub frame,
similarly to mapping example 1. Further, as described above, a

possibility that ACK will be generated for certain downlink data is
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10 response signal have been simultaneously generated ("when SR and response signal are
transmitted" illustrated in FIG.12C), a state in which the number of ACKs is large (here, a state in
which the number of ACKs is 2 or more) is associated with a resource and a phase point which are
different from other states, similarly to mapping example 2 15(FIG.14B). That is, respective states
(reception sueEd8sAHiNEE (error detection result) patterns) are associated with resources and phase

points of the fesnERsE $ipRabaRBIIRPIRYEH A Slate it Wik ihe numbergh AC ks s large from being
bundled into other states. [0173] Further, in FIGS.16A and 16B, when the SR and the response 20

signal have begiresimuitareeissiegsniomted énvbiemeR andiasponseisighaliay enfiansaitied” illustrated
in FIG.12C), ACK and NACK for an important downlink unit band (here, downlink unit band 1 (for
example, anchdiKarried))(arsl associaié d witksdifferdrvichesbarvasndred différEit phads pdiats, similarly

to mapping example 3 (FIG.15B). That is, 25 respective states (reception success/failure (error
detection restfty pattaFAsParelASE RIS Wth T DUREIERRP SRS BBintS SRRl boitsE signal so

as to preyent ACK for an.important do ‘% it b %ere 4 2F10133-PCJl.downlink.unit band 1
(for exarr\]éple,S:gtfrz11£{:']:’1olrncavr"lrkllelr@%l fr%%r?] Sei\rl%1 %&ﬁﬁ@% CIZ.e ?6&9%’]“&%’[’% ti?ng_gctheen ?gsﬁgctive states
(reception sugggasifailte.{garor detection result) patterns) are grouped into 6 types of states (6 5
reception success/tailure (error detection result) pattern candidate groups). Specifically, the respective
states are grojided intoFatypes, afnpaittepn icandidatepdeoApsvrctudirghHARAIAZ 0K DI S'A/N(D)/A",
"A/N(D)/N(D)", "N(D)/A/A", and the other states, which are indicated by white circles "0" illustrated in
FIGS.16A an®1bB the[@eyme mehk gaghrfl wheh Ol BRIRPIRE rekptlsdssitfirasmiitceen

illustrated in FIG.12B), it is similar toc Embodiment I (FIG.11A) as

10 illustrated in FIG.14A. Further, when terminal 200 transmits only the
SR (“when only SR is transmitted” illustrated in FIG.12D), terminal 200
transmits the SR using the same phase point (1, 0) as in the state in
which all is NACK (or DTX) (and some of states in which the number
of ACKs is 2), as iliustrated in FIG.14B.

15 [0162] In the above-described way, in mapping example 2, only when
the SR and the response signal have been simultaneously generated in
the same sub frame, terminal 200 (control section 208) does not
transmit ACK for some downlink unit bands. Specifically, terminal
200 (control section 208) bundles a state in which the number of ACKs

20  is small (the state in which the number of ACKs is 1 in FIG.14B) into a
state in which all is NACK {or DTX). Here, since the state in which
the number of ACKs is small is lower in probability of occurrence than
the state in which the number of ACKs is large, even though the state in
which the number of ACKs is small is bundled into the state in which

25 all is NACK (DTX), retransmission efficiency is not much affected.
Thus, in the above-described way, the overhead of the uplink control

channel (PUCCH) can be reduced without lowering retransmission
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simultaneously generated ("when SR and response signal are transmitted" illustrated in FIG.12C),
terminal 200 transmits the response signal using phase points (0, -j) of ACK/NACK resources 1 and 2
which are not used when only the response signal is transmitted 15 ("when only response signal is
transmitted" illustrated in FIG.12B) among ACK/NACK resources 1 and 2 illustrated in FIG.I6A in
addition to 4 BR¥BHAOH of the SR resource illustrated in FIG.16B. That is, terminal 200 transmits

information relaged 4o the response signal using a total of 6 phase points including 4 phase points of
the SR resource 20 illustrated in FIG.16B, and 2 phase points (0, -j) of ACK/NACK resources 1 and 2

illustrated in G gHA. lenthe phovedesgribes wras vheR thedSRs@8ne the response signal have been

simultaneously generated ("when SR and response signal are transmitted” illustrated in FIG.12C),
even though there arbi6reapgridetectionpbs il edredidite SRpantérthgroesyso siecei frmphase point
which is not used by the ACK/NACK resource is used, the number of SR resources necessary for

transmitting tRETSREaRECHR YesHamsEdidndl chbeRupplesstitito B JE01 88T RFE76]That is,
when the_SR and the response.signal have been si ously generated ("when SR .and response
: o R RIEE 2 rorta A 260 bun BT Rl o Lot SFER

. frangmi on Tece
S|gnal are transmlst e ustra N minal bun S o%ly a State W%ICP] IS a state

including ACKfar snireperiant dowplink bpithandsr¢saand $ andayhichilasmalkin the umber of ACKs
(a state in which the number of ACKs is 1) into a state in which all is NACK (or DTX). [0177]Thus,

when the SR aidhihalregponsesighed havesbeien simblidirepushyCienéoated (wtienkSRiatrad response
signal are transmitted"” illustrated in FIG.12C), base station 100 can reliably 10 decide a state in which
the number of /AN fS ddrges{narea adatalimbvhich thbanin ek shACK S RL 2 iR RRGFRT Sifflarly to

for Exampe, BRHBPLAN o A4S FEG oA LK. Lor DSBS ER SRag i vt bon
10 bundling result to the same phase point of the same resource. That is,
when the SR and the response signal are simultaneously transmitted,
terminal 200 does not bundie a state including ACK for downlink data
transmitted using a downlink unit band which is important to terminal
200 into NACK, and performs transmission using different phase points.
15 [0164] Here, examples of the downlink unit band which is important
to terminal 200 include (1) a downlink unit band onto which broadcast
information {BCH) to be received by terminal 200 has been mapped, (2)
a downlink unit band received when terminal 200 is initially connected
to base station 100, that is, before carrier aggregation communication
20  starts, or (3) a downlink unit band which is explicitly notified from
base station 100 to terminal 200 as an important carrier (anchor carrier).
In the following description, it is assumed that downlink unit band 1
(CC1) is an important downlink unit band (for example, anchor carrier).
[0165] In this regard, when the SR and the response signal have been
25 simultaneously generated (“when SR and response signal are
trapsmitted” illustrated in FIG.12C), terminal 200 bundles some ACKs

for downlink unit bands 2 and 3 (unimportant downlink unit bands)
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15[0178] Further, in mapping example 4, when terminal 200 transmits only the response signal ("when
only response signal is transmitted"” illustrated in FIG.12B), it is similar to Embodiment 1 (FIG.11A), as
illustrated in FIG.16A (black circles "). Further, when terminal 200 transmits only the SR ("when only
SR is transmitted" illustrated in 20 FIG.I2D), terminal 200 transmits the SR using the same phase point
(1, 0) as in thektatéirPWhich all is NACK (or DTX) (and the state including ACK dropped only when

the SR is gengigtedin 3t HH3%aled N AGR- [Q4{dndhe aRoysdessgibe "l‘f%é”or{‘;?e('jping

example 4, when the 25 SR and the response signal have been simultaneously generated in the same

sub frame, tetmaingl 200 asseriates infrymaten refered dpdheNasprnNseysigaahial samerdawvnlink unit
bands with the phase point 2F10133-PCT which is not used by the ACK/NACK resource. As a result,

the number ofememdétedtion nesvlg pattpor tearnditeted wkichndarbbe decideddnothe draser station can
be increased, without increasing the number of SR resources. That is, the number of ACKs dropped

by 5 terminal $60! {thBSABEBETET 2t b Bt dB o NAE R EahelreddCed S Bhat Eh#tfifence on

retransmi§sior‘;V Efef%cietr}}lcey ?QS%% Qy E*ﬂ% dg%g ion of tge respgnse si%ré%l at g}errrgli %Inzegosﬁide can be
further reduced compared 10 mapping eéxamples Fand=3dn 1€ GhovédeséHibe Way,lfheyoverhead of

the uplink congrgl ghapaet dRRaGH) 66 bS feduced HAwibayt lewarngd e HansRissiae glliciency.

[0180] The mapping examples of the response signal in terminal 200 have been described above.
[0181]In the akigweidesdribed avayp ancrbliig doche piesdnd emboditrent abysdsdpjongpAGK information
in some downlink unit 15bands at terminal 200, the overhead of the uplink control channel
unit band 1 (CC1) independent of the reception statuses of downlink
unit band 2 (CC2) and downlink unit band 3 (CC3) in terminal 200 as
10 illustrated in FIG.15B.
[0166] Thus, base station 100 can reliably decide which of ACK and
NACK has been generated for downlink data transmitted using
important downlink unit band 1 (anchor carrier) in terminal 200.
Further, when only the response signal is tfransmitted (“when only
15 response signal is transmitted” illustrated in FIG.12B) as illustrated in
FIG.15A, base station 100 can decide the reception status by terminal
200 on all downlink unit bands, similarly to Embodiment 1 (FIG.11A).
[0167] Meanwhile, when the SR and the response signal have been
simultaneously gemerated, even though ACK has been generated in
20 dowrlink unit bands 2 and 3, several situations in which base station
100 is difficult to decide ACK and NACK (states notified using the
phase point (1, 0) illustrated in FIG.15B) occur.
[0168] However, similarly to mapping example I, it is rare for
terminal 200 side to simultaneously generate the SR and the response
25 signal in the same sub frame. Further, base station 100 transmits

important information (for example, control information of a higher

layer) using important downlink unit band 1 (anchor carrier). Thus,
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(PUCCH) can be further reduced compared to Embodiment 1. [0182] The embodiments of the present
invention have been described above. [0183] The above embodiments have been described in
connection 20 with an example in which all ACK/NACK resources are notified in association with
CCEs occupied by the downlink assignment control information for the terminal (that is, implicitly),
however, the PrégEsR-RVENtion is not limited thereto. For example, the mapping rule of the response

signal i FIG. Ly e Analis o e SASe I 08 2YACKINAC G esolregssarg exiiily

notified from the base station, as illustrated in FIGS.17A and 17B.FI /B is identical to FIG.11B.

However, in Riésploifseskiga ACKANAGKa tRSOUI08 Zimexdlicitlyy 25134835 natifieds the terminal
side already knows information of ACK/NACK resource 2 regardless of whether or not the terminal has
successfully réoe e thia dovwitirdle adsigfareritccontot exioraratioar sl Htdtemminakeavemap the
state such as "N/D/A" or "D/D/A" (that is, the 5 state in which DTX has been geneiated for downlink
unit band 2) t&ROKINACKIPEEAN AR IV ithaths, S vinen REFeRiGRAMPI AR b ATRES Ak Set to the

terminal, the number of ACK/NACK resources necgssary for transmitting only the.response signal at
the tormifal cHITHL 1EBICEA (5 WS EO A 06 I £ (YRR IR Sesthetod) o o164

The above GVEQQ‘?{H@‘MJ}?}V&Q%‘?&Q%%”QEPSi@ﬁ@%@%”%@ﬁ:ﬁl?%@@%&s\é@mﬁ@ﬁ ZAC

sequence is used for primary spreading in the PUCCH resource, and the Walsh sequence and the
DFT sequencedre afsea forsacndarylapedadingtas QEsipdices. Hawslvefoin the ammsaahinvention,
non-ZAC sequences which are mutually separable 15 by different cyclic shift indices may be used for
primary-spreatiinn ok aévinprnds g riardliz ctepisig itigeqG Cirpsatienees a dhstancaniplitude zero
auto correlation (CAZAC) sequence, a Zadoff-Chu (ZC) sequence, a pseudo-noise (PN) sequence
such as an M'2&qHBALE HYUFBARSIBRAE! gold code sequence, a sequence which is randomly

generated 20 m r utQ-carrelati aracteristi ' s, or the
like may? ge u@(ﬁﬁgﬁo pr%y%@%%%%%%%%%%cq@%%%e{r%gg{rlnr%% t%gx%%%%%%gg:q%%gfs@eq uence" in

English, whicky mieans: a-base,seaUBNER fRndivipg ai cialie Sl inUrthen sequenaasHatizagonal to each
other or any sequences which are recognized as
transmits the SR using the same phase point (1, 0) as a state in which
the reception status of downlink unit band 1 is NACK or DTX (that is, a
state in which some ACKs of unimportant downlink unit bands 2 and 3
15 are bundled into NACK) as illustrated in FIG.15B.
[0170] Thus, in mapping example 3, only when the SR and the
response signal have been simultaneously generated in the same sub
frame, terminal 200 (control section 208) does not transmit information
related to some response signals for downlink unit bands (unimportant
20 downlink unit bands) other than an important downlink unit band
(anchor carrier). Specifically, terminal 200 bundles some ACKs for
downlink unit bands (unimportant downlink unit bands) other than an
important downlink unit band (anchor carrier) into NACK. Thus, when
the SR and the response signal have been simultaneously generated in
25  the same sub frame, terminal 200 preferentially notifies the response

signal for the important downlink unit band {anchor carrier) among a

plurality of downlink unit bands set to terminal 200. In the above
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25 being substantially orthogonal to each other may be used as OC indices for secondary-spreading.
In the above description, a resource of a response signal (for example, a PUCCH resource) is defined
by a cyclic 2F10133-PCT shift index of a ZAC sequence and a sequence number of an OC index.
[0185]Further, the above embodiments have been described in connection with the example in which
secondary sptEadldg-Rderformed after primary spreading, as an order of processing at the terminal

side. 5 Howeygs, 4B Qidet of BIEGEFSNL A BHPADASRIGRAING A SREANARNLIAFREAING 5 not limited

thereto. That is, since both primary spreading and secondary spreading are the processing
represented yemediipdichtonhtartex@vaphe) evierfivbesi pENREywhRstading iserformed on the
response signal after secondary spreading, the same effect as in 10 the present embodiment is
obtained. [0188]Furthe< Merabosammadiredid 63y DbamdeseBbed in connection with the example
in which control section 101 of base station 100 performs control such that downlink data and downlink
assignment control infBrMaRBA S e RVEnfink 3 He MBpped {3 thEFIBLAM e I8RAIAK NIt band,

howevr e pesaTmiimen s anipien peigo T g vepuian dongj g nd
transmitted” illustrated in FIG.12C), terminal 200 decides a resource
onto which the response signal is mapped and a phase point even from
among the ACK/NACK resource as well as the SR resource.
[0172] Specifically, in FIGS.16A and 16B, when the SR and the
10 response signal have been simultancously generated (“when SR and
response signal are transmitted” illustrated in FIG.12C), a state in
which the number of ACKs is large (here, a state in which the number
of ACKs is 2 or more) is associated with a resource and a phase point
which are different from other states, similarly to mapping example 2
15 (FIG.14B). That is, respective states (reception success/failure {(error
detection result) patterns) are associated with resources and phase
points of the response signal, so as to prevent a state in which the
number of ACKs is large from being bundled into other states.
[0173] Further, in FIGS.16A and 16B, when the SR and the response
20 signal have been simultaneously generated (“when SR and response
signal are transmitted” illustrated in FIG.12C), ACK and NACK for an
important downlink unit band (here, downlink unit band 1 (for example,
anchor carrier)) are associated with different resources and different
phase points, similarly to mapping example 3 (FIG.15B). That is,
25 respective states (reception success/failure (error detection result)

patterns) are associated with resources and phase points of the response

signal so as to prevent ACK for an important downlink unit band (here,
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separate downlink unit bands, the present embodiment can be applied as long as a correspondence
relation between the downlink assignment 20 control information and the downlink data is clear. In this
case, the terminal side obtains ACK/NACK resource 1 as a PUCCH resource corresponding to "a
resource (CCE) occupied by downlink assignment control information for downlink data transmitted
through dowFlR1F#tMERd 1." 25[0187]Further, the above embodiments have been described in

connection WHBM%B@HIH‘P}JQ&’&“EC?WJQE&&J}%_E&@%@E@&%&“Séﬁ{%@é‘ﬂﬁé‘&"d“'med

using a quadrature phase shift keying 69 2F1 PCT ( eme. However, the present
invention is ndimitad:t the case in which the response signal is modulated using the QPSK scheme
and can be applied, for example, even when the response signal is modulated using the BPSK
scheme or a ®lqdddratureamphtude Bhmadajationy©Q AMYef 1(@8Heutilvar, the assVE 8mizodiments
have been described in connection with the example in which the present invention is implemented in
hardware, hol#&UR¥, f7éq5aaBNETAVERLBA HEYBedFipRIMBAR iRiCofwWiRe 5 61D £83)Thd functional
blocks U%ed f%cde%%%igti%rﬁgéégse/%qg\ﬁ% (error detection result) pattern candidate

groups). Specifically, the respective states are grouped into 6 types of

pattern candidate groups including “A/A/A”, “A/A/N(D}”, “A/N{D)/A”,

“A/N(DYN(D)”, “N(D)/A/A”, and the other states, which are indicated

by white circles “o” illustrated in FIGS.16A and 16B.

16 [0175] In this regard, when the SR and the response signal have been
simultaneously generated (“when SR and response signal are
transmitted” illustrated in FIG.12C), terminal 200 transmits the
response signal using phase points (0, -j) of ACK/NACK resources 1
and 2 which are not used when only the response signal is transmitted

15 (“when only response signal is transmitted” illustrated in FIG.12B}
among ACK/NACK resources 1 and 2 illustrated in FIG.16A in addition
to 4 phase points of the SR resource illustrated in FIG.16B. That is,
terminal 200 transmits information related to the response signal using
a total of 6 phase points including 4 phase points of the SR resource

20 illustrated in FIG.16B, and 2 phase points (0, -j) of ACK/NACK
resources 1 and 2 illustrated in FIG.16A. In the above-described way,
when the SR and the response signal have been simultaneously
generated (“when SR and response signal are transmitted” illustrated in
FIG.12C), even though there are 6 error detection result candidate

25 pattern groups, since the phase point which is not used by the

ACK/NACK resource is used, the number of SR resources necessary for

transmitting the SR and the response signal can be suppressed to one,
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embodiments are typically implemented as large scale integration (LSI) which is an integrated circuit
(IC). The functional blocks may be individually implemented as one chip, or some or all of the
functional blocks may be implemented as one chip. Here, "LSI" is adopted here 15but this may also be
referred to as "IC," "system LSI," "super LSI" or "ultra LSI" depending on a difference in integration.
[0190] A circlFiftsij-aeh technique is not limited to the LSI, and implementation by a dedicated

clrcuit or a Unjygspal ProgeasCrMayihas adeptad Alles Lldnapuliagiie il Rigaragupable oate

array 20 (FPGA) which is programmable or a reconfig le processor in‘which connections and
settings of cirgiforls wathinyan dslesatehe respniiguresirmay hg usedp §3k21] kusthar, ibaecircuit
integration technique of replacing the LSI by another technique advanced or derived from a
semiconductdr 2 tedtindlbgll appetad, theFilMdtR DAl ooksaiadie mtedrasednising thettechnique.

There may be a possibility that a biotechnology will be applied. 2F10133-PCT [0192]The disclosure of
Japanese Paﬁﬁh%?&‘pb’fi@aﬁéﬁ%&@bﬁb%@?@(% R SR DERIBERD S2000 ! HE I 48 gPRISpAcification,

drawings and atistiact s Incorporaled Retein by ISIRrence 1 SRS Bee in which the
number of ACKs is 1) into a state in which all is NACK {or DTX).
[0177] Thus, when the SR and the response signal have been
simultaneously generated (“when SR and response signal are
transmitted” illustrated in FIG.12C), base station 100 can reliably

10 decide a state in which the number of ACKs is large (here, a state in
which the number of ACKs is 2 or more) similarly to mapping example
2, and can reliably decide the response signal for the important
downlink unit band (for example, anchor carrier) similarly to mapping
example 3.

15 [0178] Further, in mapping example 4, when terminal 200 transmits
only the response signal (“when only response signal is transmitted”
jliustrated in FIG.12B), it is similar to Embodiment 1 (FIG.11A), as
illustrated in FIG.16A (black circles “s”). Further, when terminal 200
transmits only the SR (“when only SR is transmitted” illustrated in

20 FIG.12D), terminal 200 transmits the SR using the same phase point (1,
0) as in the state in which all is NACK (or DTX) {(and the state
including ACK dropped only when the SR is generated), as illustrated
in FIG.16B.

[0179] In the above-described way, in mapping example 4, when the

25 SR and the response signal have been simultaneously generated in the
same sub frame, terminal 200 associates information related to the

response signal for some downlink unit bands with the phase point
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Industrial Applicability [0193] A terminal apparatus and a retransmission method according to the
present invention are useful in simultaneously transmitting an SR and a response signal while
suppressing an increase in the overhead of 10 an uplink control channel, when channel selection is
applied as a method of transmitting a response signal when carrier aggregation communication is
performed us#ig &l piaPality of downlink unit bands.  Reference Signs List 15[0194] 100 Base station

213 Modulatg Seion 100 Lot oo cbia o oaction 08 Fiaprs SestnT0a 516 FFT
section number of error detection result pattern candidates which can be
decided by the base station can be increased, without increasing the
number of SR resources. That is, the number of ACKs dropped by
5 terminal 200 (the number of ACKs bundled into NACK) can be reduced.
That is, infiuence on retransmission efficiency caused by the dropping
of the response signal at terminal 200 side can be further reduced
compared to mapping examples 2 and 3. In the above-described way,
the overhead of the uplink control channel (PUCCH) can be reduced
10  without lowering retransmission efficiency.
[0180] The mapping examples of the response signal in terminal 200
have been described above.
[0181] In the above-described way, according to the present
embodiment, by dropping ACK information in some downlink unit
15 Dbands at terminal 200, the overhead of the uplink control channel
(PUCCH) can be further reduced compared to Embodiment 1.
70182] The embodiments of the present invention have been described
above.
[0183] The above embodiments have been described in connection
20 with an example in which all ACK/NACK resources are notified in
association with CCEs occupied by the downlink assignment control
information for the terminal (that is, implicitly), however, the present
invention is not limited thereto. For example, the mapping rule of the
response signal in FIG 11A may be applied to the case in which some
25 ACK/NACK resources are explicitly notified from the base station, as
illustrated in FIGS.17A and 17B. FIG.17B is identical to FIQ.l]B.

However, in FIG.17A, since ACK/NACK resource 2 is explieitly
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110, 217 CP adding section 25111, 218 Radio transmitting section 112, 201 Radio receiving section
113, 202 CP removing section 2F10133-PCT 114 PUCCH extracting section 115 Despreading section
116 Sequence control section 117 Correlation processing section 5118 Deciding section 119

Retransmission control signal generating section 200 Terminal 203 FFT section
2F10133-PCT

notified, the terminal side already knows informaiion of ACK/NACK
resource 2 regardless of whether or not the terminal has successfully
received the downlink assignment control information. Thus, the
terminal can map the state such as “N/D/A™ or “D/D/A™ (that is, the

5 state in which DTX has been generated for downlink unit band 2) to
ACK/NACK resource 2. That is, even when three downlink unit bands
are set to the terminal, the number of ACK/NACK resources necessary
for transmitting only the response signal at the terminal can be reduced
to two, compared to FIG.11A (three ACK/NACK resources).

10 [0184] The above embodiments have been described in connection
with the example in which the ZAC sequence is used for primary
spreading in the PUCCH resource, and the Walsh sequence and the DFT
sequence are used for secondary spreading as OC indices. However, in
the present invention, non-ZAC sequences which are mutually separable

15 by different cyclic shift indices may be used for primary-spreading.
For example, a generalized chirp like (GCL)} sequence, a constant
amplitude zero auto correlation (CAZAC) sequence, a Zadoff-Chu (ZC)
sequence, a pseudo-noise (PN) sequence such as an M sequence or an
orthogonal gold code sequence, a sequence which is randomly generated

20 by a computer and has a steep auto-correlation characteristic on the
time axis, or the like may be used for primary-spreading. The ZAC
sequence may be expressed as “base sequence” in English, which means
2 base sequence for giving a cyclic shift. Further, sequences
‘orthogonal to each other or any sequences which are recognized as

25 being substantially orthogonal to each other may be used as OC indices
for secondary-spreading. In the above description, a resource of a

response signal (for example, 2 PUCCH resource) is defined by a cyclic
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204 Extracting section 10205, 209 Demodulating section 206, 210 Decoding section 207 Deciding
section 208 Control section 211 CRC section 15212 Response signal generating section214 Primary
spreading section 215 Secondary spreading section 2F10133-PCT CLAIMS Claim 1A terminal
apparatus that communicates with a base station using a unit band group including a plurality of
downlink unitFafti33ar@Tat least one uplink unit band, comprising: 5a control information receiving

section that rgﬁf‘f‘y%d%%w&hngAC sequence and a sequence number of an OC index.

[0185]  Further, the above embodiments have been described in
connection with the example in which secondary spreading is performed
after primary spreading, as an order of processing at the terminal side.
5 However, an order of processing of primary spreading and secondary
spreading is not limited thereto. That is, since both primary spreading
and secondary spreading are the processing represented by
multiplication, for example, ever when primary spreading is performed
on the response signal after secondary spreading, the same effect as in
10 the present embodiment is obtained.
[0186] Further, the above embodiments have been described in
connection with the example in which control section 101 of base
station 100 performs conirol such that downlink data and downlink
assignment control information for the downlink data are mapped to the
15 same downlink unit band, however, the present embodiment is not
limited thereto. That is, even when downlink data and downlink
assignment control information for the downlink data are mapped to
separate downlink unit bands, the preseat embodiment can be applied as
long as a correspondence relation between the downlink assignment
20 control information and the downlink data is clear. In this case, the
terminal side obtains ACK/NACK resource 1 as a PUCCH resource
corresponding to “a resource (CCE) occupied by downlink assignment
control information for downlink data transmitted through downlink
unit band 1.”
25 [0187] Further, the above embodiments have been described in
connection with the example in which the response signal transmitted

by the terminal is modulated using a quadrature phase shift keying
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assignment control information corresponding to downlink data transmitted in at least one downlink
unit band in the unit band group; a downlink data receiving section that receives downlink data
corresponding to the downlink assignment control information; 10an error detecting section that
detects a reception error of the received downlink data; and a control section that transmits an
uplink control2$itiai3r@aBsenting generation of uplink data or a response signal through an uplink

control chanrg&,a%gg; y&ig& F{nit n“gle u }nQﬁet?pesgri&si%Q e% i%ltjrls%%f IE% E%et%né% 0sigg}pal, based on

a generation the uplink data and ‘an error detection resu ained e error cfetecting

section,  wherein wha tidrspaissinn sules when the yplipkeeontial sianakamgithectrspense signal
have been simultaneously generated within a 20 transmission unit time, a pattern candidate of the
error detectiomnréscdinis tes spopd ied wifhra pairgfla resotncevifean ti@inkecpotrod chiannél i@ which the
response signal is assigned and a phase point of the response signal, different pairs are associated
with different Bagar? Sth idaee gibspBAmEn S amerent ifthbhuitidr sfikeKamidiiaéd in a pattern,
25 and djfferent paijrs are ciated with different pattern candidate groups which are the same in the
number of ACK3 'ﬁ%ﬁfé’é‘dﬁﬁ%qﬁfjttem but different in a position of ACK in a pattern. 2F10133-PCT

Claim 2A retragegaission: Goplrol method,,GomPUsiAgs:m & 6oNfrel Infaymatiop.teceiing slep of

receiving downlink assignment control information corresponding to downlink data 5 transmitted in at
least one dovedliitkeytiib hangiih a thdt hangh@rupimcludingha phyaligy fedowntinkntbitzbands and at

least one uplink unit band;
implemented in hardware, however, the present invention may be
implemented in software.

10 [0189] The functional blocks used for description of the above
embodiments are typically implemented as large scale integration (LSI)
which is an integrated circuit (IC). The functional blocks may be
individually implemented as one chip, or some or all of the functional
blocks may be implemented as one chip. Here, “LSI” is adopted here

15  but this may also be referred to as “IC,” “system LSIL” “super LSI” or
“ultra LSI” depending on a difference in integration.

[0190] A circuit integration technique is not limited to the LSI, and
implementation by a dedicated circuit or a universal processor may be
adopted. After LSI manufacture, a field programmable gate array

20 (FPGA) which is programmable or a reconfigurable processor in which

" connections and settings of circuit cells within an LSI can be
reconfigured may be used.
[0191] Further, if a circuit integration technique of replacing the LSI
by another technique advanced or derived from a semiconductor

25 technology appears, the functional blocks may be integrated using the
technique. There may be a possibility that a biotechnology will be

applied.
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a downlink data receiving step of receiving downlink data corresponding to the downlink assignment
control information; 10an error detecting step of detecting a reception error of the received downlink
data; and a control step of transmitting an uplink control signal representing generation of uplink
data or a response signal through an uplink control channel of the uplink unit band, using a
transmission 2BI0IB BPMIE response signal, based on a generation status of the uplink data and an

error detectlo[br It obtajped by:the ST Ede(tﬁctn}g SieR.. ng%rlclatm vy@%eé} }Qgtycpllimkﬁ?ntrol signal
and the response signal have been simultaneously generated within a transmission unit time, the

control step ingudesaausingss pairaf aoeamreo wihieh thedrranRserd sialkis agsigned and a
phase point of the response signal to be different according to the number of ACKs in a error detection

result patterndamdicamssingd pdisthatreseuroectarwdigte thelrespandeysigaétismssignedand a phase
point of the response signal to be different according to a position of ACK in a pattern, when a plurality
of error 25det&Etidft¥esult patterns having the same number of ACKs are present.

5
Industrial Applicability
[0193] A terminal apparatus and a retransmission method according to
the present invention are useful in simultaneously transmitting an SR
and a response signal while suppressing an increase in the overhead of
10 an uplink control channel, when channel selection is applied as a
method of transmitting a response signal when carrier aggregation

communication is performed using a plurality of downlink unit bands.

Reference Signs List
15  [0194]
100 Base station
101 Control section
102 Control information generating section
103, 105 Coding section
20 104, 107, 213 Modulating section
106 Data iransmission control section
108 Mapping section
109, 216 IFFT section
110, 217 CP adding section
25 111, 218 Radio transmitting section
112, 201 Radio receiving section

113, 202 CP removing section
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2F10133-PCT
114 PUCCH extracting section

115 Despreading section

116 Sequence control section

117 Correlation processing section
118 Deciding section

119 Retransmission control signal generating section
200 Terminal

203 FFT section

204 Extracting section

205, 209 Demodulating section
206, 210 Decoding section

207 Deciding section

208 Control section

211 CRC section

212 Response signal generating section214 Primary spreading seciion

215 Secondary spreading section
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2F10133-PCT
CLAIMS

Claim 1 A terminal apparatus that communicates with a base
statior using a unit band group including & plurality of downlink unit
bands and at least one uplink unit band, comprising:

a control information receiving section that receives downlink
assignment control information corresponding to downlink date
transmitted in at least one downlink unit band in the unit band group;

a downlink data receiving section that receives downlink data
corresponding to the downlink assignment control information;

an error detecting section that detects a reception error of the
received downlink data; and

a control sectiomn that transmits an uplink control signal
representing generation of uplink data or a response signal through an
uplink control channel of the uplink unit band, using a transmission
rule of the response signal, based on a generation status of the uplink
data and an error detection result obtained by the error detecting
section,

wherein in the transmission rule, when the uplink control signal
and the response signal have been simultaneously generated within a
transmission unit time, a pattern candidate of the error detection result
is associated with a pair of a resource of an uplink control channel to
which the response signal is assigned and a phase point of the response
signal, different pairs are associated with different pattern candidate
groups which are different in the number of ACKs included in a pattern,
and different pairs are associated with different pattern candidate
groups which are the same in the number of ACKs included in a pattern

but different in a position of ACK in a pattern.
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2F10133-PCT

Claim 2 A retransmission control method, comprising:

a control information receiving step of receiving downlink
assignment control information corresponding to downlink data
transmitted in at least one downlink unit band in a unit band group
including a plurality of downlink unit bands and at least one uplink unit
band;

a downlink data receiving step of receiving downlink data
corresponding to the downlink assignment control information;

an error detecting step of detecting a reception error of the
received downlink data; and

a control step of transmitting an uplink control signal
representing generation of uplink data or a response signal through an
uplink control channel of the uplink unit band, using a transmission
rule of the response signal, based on a generation status of the uplink
data and an error detection result obtained by the error detecting step,

wherein when the uplink control signal and the response signal
have been simultancously generated within a transmission unit time, the
control step inciudes causing a pair of a resource to which the response
signal is assigned and a phase point of the response signal to be
different according to the number of ACKs in a error detection result
pattern, and causing a pair of a resource to which the response signal is
assigned and a phase point of the respomse signal to be different
according to a position of ACK in a pattern, when a plurality of error

detection result patterns having the same number of ACKs are present.
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